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Overview

Okay, all you VB6 developers--time's up. As of March 2005, Microsoft no longer supportsthis
version of Visual Basic. And you can't blame them. Three years ago, they introduced the .NET
Framework--an elegant, powerful platform--along with the new component-based VB.NET
language. But roughly five million of you decided to stick with VB6, mostly to maintain legacy
Windows and COM projects.

Now, with the upcoming release of VB 2005, Microsoft has several attractive reasonsto
upgrade that you'll find hard to resist, including the return of some VB6 features. And we have
the perfect book to help you make the conversion: Visual Basic 2005 Jumpstart. Now, you can
test-drive the beta version of VB 2005 with three hands-on projects that enable you to learn the
syntax of this new language quickly.

VB 2005 not only lets you convert the bulk of your existing VB6 code, but offers several
familiar features, such as compile-and-run debugging, new MyClasses that simplify use of .NET
libraries and frameworks, lots of IDE support for Windows, web and mobile GUI development,
and data access controls that closely resemble what you use now. Thereal plusisthat you'll be
using these features with the .NET platform, which is more secure, less complex than COM, and
offers OneClick deployment.

Visual Basic 2005 Jumpstart lets you get the feel of this platform for building smart/rich
Windows Forms clients, ASP.NET web applications, and web services. Author Wei-Meng Lee,
aMicrosoft NET MVP, veteran O'Rellly author and frequent contributor to the O'Relilly
Network, has put together three useful test-drive projects, complete with code samples, that |et
you develop:

e A persona library Windows application
o A Web-based shopping cart application
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o A stock enquiry Web Service

Our jumpstart guide is the quick, painless way to migrate from VB6 to VB 2005, and the perfect
training manual for moving your organization to the more robust, dynamic and secure world of

NET.
< Day Day Up >
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About the Author

Wei-Meng L ee (Microsoft MVP) is atechnologist and founder of Developer Learning Solutions
(http://www.devel operlearningsol utions.com), a technology company specializing in hands-on training
in the latest Microsoft technologies. Wei-Meng speaks regularly at international conferences and has
authored numerous books on .NET, XML, and wireless technologies, including ASP.NET 2.0: A
Developer'sNotebook and the .NET Compact Framework Pocket Guide (both from O'Reilly). He
writes extensively for the O'Reilly Network on topics ranging from .NET to Mac OS X. Wei-Meng is
currently aMicrosoft Regional Director for Singapore. Visit Wei-Meng's blog at

http://weimengl ee.blogspot.com.
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Foreword

Visual Basic revolutionized programming when it wasfirst released in 1991 by making it easier than
ever for developersto build Windows programs. This success continued with Visual Basic 6.0, which
became one of the world's most popular programming languages. The transition from Visual Basic 6.0
to Visual Basic .NET offered developers a new range of development possibilities. Using the same set
of development skills, developers could now target Windows, Web, Mobile, and Office applications
better than ever before. Visual Basic 2005 is the most powerful and accessible version of Visual Basic.
The addition of features like the My namespace and Edit and Continue help devel opers to address
business problems with the productivity that is the hallmark of Visual Basic development.

Thisbook isagreat way to take your Visual Basic 6.0 development skills forward to become an expert
in Visual Basic 2005 programming. I'm happy to have partnered with Wei-Meng and O'Reilly to create
this book which isapart of an ongoing effort to enable Visual Basic 6.0 developers to leverage their
existing skills. Experienced VB programmers will see how their existing Visual Basic skills can be
applied to quickly become productive in Visual Basic 2005.

| hope that you find this book useful and look forward to hearing from you with any comments. Please
feel free to contact me directly at jroxe@microsoft.com.

-Jay Roxe
Product Manager, Visual Basic

Microsoft Corporation
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Who This Book Is For

Visual Basic 2005 Jumpstart is written for VB 6 programmers who have yet to moveto Visual Basic
2005, the | atest release of Microsoft Visual Basic, one of the world's most popular programming
languages. With VB 2005, Microsoft has given VB 6 developers a host of reasons to upgrade now,
including the return of VB 6 features omitted from earlier versions of VB.NET.

My aim is to provide you with a starting point-a jumpstart-that demonstrates how easy it is to
become productive with the new language when it's paired with the Visual Studio 2005 devel opment
environment.

To get the most out of this book, you'll need a copy of Visual Studio 2005 that supports Visual Basic
(see"What Y ou Need to Use ThisBook"). | encourage you to work your way through the sample
applications, especially those in Chapters 1, Chapters 4, and Chapters 5, as they are purposefully small
and designed to show off the best of the new featuresin VB 2005. Y ou'll be surprised at how easily and
quickly you can build arelatively sophisticated Windows or web application. The complete source
code for the book (along with any errata) is available on the O'Reilly web page for this book,
http://www.oreilly.com/catal og/vbjumpstart/.

How This Book Is Organized

Visual Basic 2005 Jumpstart consists of six chapters, each of which focuses on a particular aspect of
the VB 2005 language or atype of project that VB 6 programmers are likely to encounter in making the
move to the new tool.

Chapter 1, Introducing Visual Basic 2005

You'll use VB 2005 and Visual Studio 2005 to build a smple Windows application that any VB
6 programmer will recognize. Though the application is simple, building it illustrates a number
of powerful features present in the VB 2005 language and the Visual Studio 2005 devel opment
tool. Among these are new Windows controls with Smart Tasks, new Windows application
templates, restored support for edit-and-continue, improved Intelli Sense and Code Editor
facilities, the Data Source Configuration Wizard, and Application Settings.

Chapter 2, Programming with Visual Basic
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you will be taken on awhirlwind tour of the VB 2005 language and its syntax, and you'll see how
it compares with that of VB 6. If you area VB 6 programmer, you'll be happy to learn that much
of what you aready know is still supported (or enhanced) in VB 2005. Y ou'll also be introduced
to the My namespace, which vastly expands the trove of functions available to Visual Basic
programmers and provides easier access to the rich functionality of the NET Framework Class
Library.

Chapter 3, Putting Object-Oriented Programming to Work

Y ou will be introduced to the support for object-oriented programming (OOP) availablein VB
2005 and will learn why it matters. A principal reason for using OOP featuresin VB 2005 isthe
support they provide for reusing, customizing, and controlling the use others make of your code,
and you'll learn about a variety of techniques for accomplishing thesetasks. You'll also learn
about the VB 2005 Class Designer, how to extend an existing class by inheriting from it, generic
classes, Partial classes, and advanced OOP concepts such as abstract classes and methods,
interfaces, attributes, and access modifiers.

Chapter 4, DevelopingaWindowsApplication

Y ou will build a Windows application that demonstrates the ease with which Visual Studio 2005
and VB 2005 can be used to create professional Windows applications. Y ou will also learn how
to consume web services and how data can be persisted in a SQL database, and you will see how
ClickOnce makes deployment and updating of smart clients easy and effortless.

Chapter 5, Building Web Applications

Y ou will build asimple e-commerce web application using new controlsin ASP.NET 2.0 that let
you build powerful applications without writing much VB 2005 code at all. Y ou will see how to
use a Master Page to maintain a consistent look and feel for the pages of your site. Y ou will also
see how information about users could be persisted using the new Profile service. Last but not
least, you will learn how easy it isto implement security in your web applications using new
ASP.NET 2.0 security controls with the Menber shi p class that powers them.

Chapter 6, MovingfromVB 6to VB 2005

Y ou will learn about the various factors that you need to consider when deciding whether to
upgrade an exisitng application. Upgrading from VB 6 to VB 2005 requires careful review of the
application aswell as analysis of the various benefits that a migration will bring you. Y ou will
also learn how you can continue to use your legacy COM componentsin VB 2005 and how the
new RegFree COM featurein VB 2005 shields you from the notorious DLL hell problem.
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Finally, the chapter ends with a demonstration of the Visual Basic 6.0 Code Advisor and the
Upgrade Wizard, which aim to ease the upgrade of your existing VB 6 applicationsto VB 2005,
should you decide to go that route.

< Day Day Up >
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What You Need to Use This Book

To try out the many hands-on projects and code samplesin this book, you'll need to install any edition
of Visual Studio 2005 on a computer running Windows. Y ou can also use a combination of the new
Visual Studio Express Editions. To work your way through all of the examples, you'll need to install
Visual Basic 2005 Express Edition, Visual Web Developer 2005 Express Edition, and SQL Server
2005 Express Edition, all of which are available on the MSDN web site.
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Conventions Used in This Book

The following typographical conventions are used in this book:

Plain text

Indicates menu titles, menu options, menu buttons, and keyboard accelerators (such as Alt and
Ctrl).

Italic
Indicates new terms, URLSs, email addresses, filenames, file extensions, pathnames, directories,
and Unix utilities.
Constant wi dth
Indicates commands, options, switches, variables, attributes, keys, functions, types, controls,
classes, namespaces, methods, modules, properties, parameters, values, objects, events, event
handlers, XML tags, HTML tags, macros, the contents of files, or the output from commands.
Constant wi dth bold
Shows commands or other text that should be typed literally by the user. Bold isalso used in
code samplesto highlight lines of code that are discussed in the text.

Constant width italic

Shows text that should be replaced with user-supplied values.

- Thisicon signifies atip, suggestion, or general note.

=
BT
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g Thisicon indicates awarning or cavtion.
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Using Code Examples

Thisbook is here to help you get your job done. In general, you may use the code in this book in your
programs and documentation. Y ou do not need to contact us for permission unless you're reproducing a
significant portion of the code. For example, writing a program that uses several chunks of code from
this book does not require permission. Selling or distributing a CD-ROM of examples from O'Reilly
books does require permission. Answering a question by citing this book and quoting example code
does not require permission. Incorporating a significant amount of example code from this book into
your product's documentation does require permission.

We appreciate, but do not require, attribution. An attribution usually includes the title, author,
publisher, and ISBN. For example: "Visua Basic 2005 Jumpstart, by Wei-Meng Lee. Copyright 2005
O'Reilly Media, Inc., 0-596-10071-X."

If you feel your use of code examples falls outside fair use or the permission given above, fed freeto
contact us at permissions@oreilly.com.
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Safari Enabled

BOOKSE ONLINE
When you see a Safari® Enabled icon on the cover of your favorite technology book,
that means the book is available online through the O'Reilly Network Safari Bookshelf.

Safari offers asolution that's better than e-books. It'savirtua library that lets you easily search
thousands of top tech books, cut and paste code samples, download chapters, and find quick answers
when you need the most accurate, current information. Try it for free at http://safari.oreilly.com.

AN AN
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I'd Like to Hear from You

Please send comments, suggestions, and erratato wei_meng_lee@hotmail.com. Y ou can also visit my
web site at: http://www.devel operlearningsolutions.com for alist of articlesthat | have written on
.NET. Check out the Code Library section to download sample code for topics on .NET, VB 2005,
ASP.NET 2.0, and the .NET Compact Framework.

AN AN
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Comments and Questions

Please address comments and questions concerning this book to the publisher:

O'Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

(800) 998-9938 (in the United States or Canada)
(707) 829-0515 (international or local)

(707) 829-0104 (fax)

We have aweb page for this book, where we list errata, examples, and any additional information. Y ou
can access this page at:

http://www.oreilly.com/catal og/vbjumpstart/
To comment or ask technical questions about this book, send email to:
bookquestions@oreilly.com

For more information about our books, conferences, Resource Centers, and the O'Reilly Network, see
our web site at:

http://www.oreilly.com

< Day Day Up >
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Chapter 1. Introducing Visual Basic 2005

When Microsoft released its new version of Visual Basic in 2002, many developers willingly upgraded
to take advantage of the new web functionality, security, and performance provided by the NET
platform on which it was built. But in doing so, many also felt they were leaving behind the features
that had made Visual Basic 6.0 such a popular tool for the rapid development of Windows applications
inthefirst place.

Therelease of Visual Basic 2005 (VB 2005) isin many ways areturn to Visual Basic's roots as the
Rapid Application Development (RAD) tool of choice. Many of the most popular features of earlier
versions are back, such as Edit and Continue, along with dozens of new controls, better IntelliSense, an
improved debugger, and a host of other tools that speed up programming, debugging, testing, and
deployment.

Besides the many tools added to its interactive devel opment environment (IDE), Visual Basic 2005
provides more support than ever for developing the next generation of network-enabled Windows
clients and web applications, while a new set of functionality unique to VB 2005-the W
namespace-gives you the means by which to perform many common tasks without having to work
your way through the complex types of the .NET classlibraries.

The best way to learn about Visual Studio 2005 is by using the tool to build an application. In the
following sections, you'll assemble a straightforward Windows client that enables users to connect to a
database and browse or update the information they find there. Y ou'll work with the authors table of
the pub's database that ships with SQL Server 2005. Y ou'll also see how you can extend the application
using some of the features new to VB 2005, such as project templates and application configuration
tools. Figure 1-1 shows how the main window of the the completed application will look when you've
finished your work.

- Although this book uses Microsoft Visual Studio 2005 as the tool to build the
*+ 1. sample applications, you can also use Microsoft Visual Basic 2005 Express
¢ Edition.

Figure 1-1. The completed pubs database Windows client
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1.1. Create the Application and Its Main Window

Let's start by using Visual Studio 2005 to create a Windows application, one that you can program with
VB 2005.

1. First, you need to fire up Visua Studio 2005 and open a new project by selecting File =+ New
Project... on the Visua Studio 2005 menu. Visua Studio displays the New Project dialog shown
in Figure 1-2.

2. Inthe Project types window of the New Project dialog, select Visual Basic and then select the
Windows Application template in the Visual Studio installed templates dialog window. Keep the
default project Name, WindowsApplicationl, provided by Visual Studio. Click OK.

Visua Studio 2005 will present you with its familiar Windows development environment, shown
in Figure 1-3, including a designer surface for Form1, which will become the startup window of
your application.

AR AN 2
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1.2. Add a Menu and Toolbar

Let's now add a menu and toolbar to the form. In VB 2005, you can create professional looking
Windows applications, complete with menus and toolbars that ook like those used with Microsoft
Office applications.

Figure 1-2. Creating a new Windows application
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Figure 1-3. The development environment of Visual Studio 2005
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1. Inthe Menus & Toolbarstab in Toolbox, shown in Figure 1-4, locate and then drag and drop the
Tool Stri pCont ai ner control onto the form. The Tool St ri pCont ai ner control allows other
controls (such asthe Tool St ri p control) to anchor in the four positions available (l€eft, right, top,

and bottom).

Figure 1-4. The various controls under the Menus & Toolbars tab in Toolbox

| = Menus & Toolbars
& Pointer
N ContextMenusSirip
= MenuStrip

| b= StatsStrip

| 2 Tootstrp

| 1.1 ToolstripContainer

Inthe Tool Stri pCont ai ner Tasks menu, click on the "Dock Fill in Form" link (see Figure 1-5)
to dock the Tool St ri pCont ai ner control onto the form. Thiswill cause the
Tool Stri pCont ai ner control to fill up the entire form and automatically resize itself when the

formisresized.

Figure 1-5. Filling the entire form with the ToolStripContainer control
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Formil.vh | Design |

2. Now you'll add the application menu. Double-click on the Menust ri p control in the Toolbox to
add it to the form. The Menust ri p control displays a standard list of drop-down menus at the top
of awindow. Inthe Menust ri p Tasks menu, click on the Insert Standard Items|link to add alist of
commonly used menu items to the control (see Figure 1-6).

Y our form should now look like the one shown in Figure 1-7.

Now you'll add atoolbar to Form1. Select the venusSt ri p control that you have just added by
single-clicking on it. In the Toolbox, double click on the Tool St ri p control (or drag and drop it)
to add it to the form. Thiswill add the Tool St ri p control to the top of the Tool St ri pCont ai ner
control, thereby making it moveable. Y ou use the Tool St ri p control to display buttons for tasks
users will commonly want to perform. Initialy, the toolbar is blank. To add common tool bar
items, click on the Insert Standard Itemslink in the Tool St ri p Tasks menus. Y our form should
now look like Figure 1-8.

Smart Tasks Menu

When you need to configure a control in VB6, you normally use its Properties
window to do so. However, a properties list can be quite long, making it difficult for a
beginner to find a particular property. In Visual Studio 2005, the Smart Tasks menu
simplifiesthe task of configuring controls by listing several commonly used
properties and wizards in the new Smart Tasks menu. Y ou can display the Smart
Tasks menu for any control by clicking the arrow at the top-right corner of the

control.

Figure 1-5 showsthe Tool St ri pCont ai ner Tasks menu. Using this Smart Tasks
menu, you can set the visibility of the Panel (Top, Bottom, Left, and Right) aswell as
cause the control to fill up the form.
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Figure 1-6. Inserting standard menu items into the MenuStrip control
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Figure 1-7. The MenuStrip control

® Form1

Figure 1-8. The MenuStrip and ToolStrip controls

® Form1

3. Totest the application, press F5. Y ou will now be able to drag the Tool St ri p control and anchor
it in one of the four positions (see Figure 1-9).

Figure 1-9. Anchoring the ToolStrip control in various positions
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1.3. Connect to a Database and Browse Records

One great time-saving feature in VB 2005 is its new support for automatic data binding. The

automati c—data binding feature allows you to connect to a data source and then drag and drop the
connection onto a Windows Forms application. A set of controls bound to the data source will then be
automatically added to the form, and you can perform avariety of operations on the data source, such
as navigating through records, searching for a specific record, and more, without having to write any
code.

To see how automatic data binding works, you will now connect to a database and then drag and drop
one of its tables onto your form so that you can view and work with its records. Y ou will use SQL
Server 2005 Express and the pubs database and then view and edit the records in the authors table.

1. Select Data=—* Show Data Sources to display the Data Sources window, as shown in Figure 1-
10. The Data Sources window allows you to connect to your data sources (such as databases, web
services, and business objects) and view their content. Click on the Add New Data Source... link
to add anew data source to your project (see Figure 1-10).

When the Data Source Configuration Wizard appears, click Next.

2. The Choose a Data Source dialog, which appears next, lets you choose between a database, aweb
service, or some other object as the source of your data. You'll be using a database, so click the
Database icon and then click Next.

3. Now you need to select a data connection to use to connect to your database. In the " Choose your
data connection™ dialog, click New Connection....

Figure 1-10. The Data Sources window
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4. The Add Connection dialog will be shown (see Figure 1-11).

:’.7': For this step, | am assuming you have SQL Server 2005 Express installed on
%= 4. your computer. You can download SQL Server 2005 Express from:

% http://www.microsoft.com/sgl/express/def ault.mspx.

As SQL Server 2005 Express does not come with any sample databases, you
need to install the sample database yourself. See the sidebar "SQL Server
2005 Express and the pubs and Northwind Databases" for more
information.

Enter the details of your database (see Figure 1-11). Type. \ SQLEXPRESS for Server nameif your
database isinstalled locally on your machine. Select the database to use (in this example, select
the sample pubs database in SQL Server 2005 Express). Click OK and Next in the next window.

5. Visua Studio 2005 now has the information it needs to create the connection string that will let
your application access the pubs database. The "Save the connection string to the application
configuration file" step gives you the useful option of naming and saving the connection string in
the application configuration file, as shown in Figure 1-12. Having the information in a
configuration file lets you change database details without recompiling the application, even after
it has been deployed. Leave the checkbox checked, give the connection string the name
pubsConnect i onSt ri ng, and click Next to display the next part of the Data Source Configuration
Wizard dialog.

6. With aconnection string in place, you're now in aposition to select the table(s) you want to work
with. The "Choose your database objects" step shown in Figure 1-13 displays the tables (and
fields) of the pubs database. Y our application will give users access to author information stored
in the pubs database, so check the authors table to select all fields and then click Finish to move
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to the next step, which displays a completed Data Sources window for your application. Y ou can
return to the Data Sources window whenever you need to make changes by clicking on the Data
Sources tab next to the Solution Explorer or by going to the Visual Studio menu and selecting
Data = Show Data Sources.

Figure 1-11. Adding a new database connection

Add Connection
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SQL Server 2005 Express and the
pubs and Northwind Databases

SQL Server 2005 Express does not ship with the pubs and Northwind sample
databases. But you can install them by downloading the pubs and Northwind database
installation scripts at http://www.microsoft.com/downl oads/detail s.aspx?
familyid=06616212-0356-46a0-8da2-eebc53a68034& displaylang=en.

Oncethe scripts areinstalled on your system, go to the Visua Studio 2005 command
prompt (Start = Programs —* Microsoft Visual Studio 2005 —* Visual Studio
Tools = Visua Studio 2005 Command Prompt) and change to the directory
containing your installation scripts (assuming your installation scripts are stored in
C:\). Typein the following to install the pubs and Northwind databases:

C\>sqglcnmd -S .\ SQLEXPRESS -i i nstpubs. sql

C\>sqglcmd -S .\ SQLEXPRESS -i instnwnd. sql

Figure 1-12. Saving the connection string in the application configuration file
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j X Save the connection string to the application configuration file
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Figure 1-13. Selecting the table to work with
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7. Onelast stepisrequired to make the authors table accessible to your users: you need to bind each
field to a control that can be displayed in the application window. In the Data Sources window,
you'll see that the authorstable is displayed as atree, as shown in Figure 1-14, and that each field
has been bound to a specific type of control. For example, the au_Iname field is bound to a text
box (represented by the icon containing the letters "abl™). Y ou can change the binding by clicking
on the field name and then choosing another binding. For now, we'll make only one change. Click
on the drop-down menu for the au_id field and then choose the Label control (as represented by

the icon containing the letter A, as shown in Figure 1-14).

Data Sources

3 m1 T

Figure 1-14. Changing the bindings of the fields

]

=] 'I_l pubsDEtaset
Bl authors
A O]~
bl au_lname
[abl au_fname
[abil phane
[abi address
|abl ety
[abl state
[t zip
[#] contract

C Selution Ex,... [ Data Sources {

Also, you should change the authorstable binding to Details (using the drop-down menu for the
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authorsfield shown in Figure 1-15) so that you can view the authors table one record at atime.
The reason for doing this will become evident to you in the next step when we add the ability for
usersto navigate through the table.

Now you're ready the drag and drop the authors item in the Data Sources window onto the default
Windows Form and watch Visual Studio 2005 perform some real magic. For starters, Visual
Studio automatically populates Form1 with the controls shown in Figure 1-16. Visual Studio
2005 a'so adds a new Bi ndi ngNavi gat or control to the top of the form. The new

Bi ndi ngNavi gat or control lets users navigate through all the recordsin the table as displayed in
the form.

8. By default, the Bi ndi ngNavi gat or control is docked (fixed) to the top of the form and is not
moveable. Set the Dock property to None and rearrange the controls as shown in Figure 1-17.

Figure 1-15. Changing the binding of the table

Data Sources
ey
3 Ly pubsDataSet
- pmEm
E DataGridview
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Figure 1-16. The populated Windows Form
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o Y ou can rearrange the Bi ndi ngNavi gat or control by increasing the size of
% 4. theTool StripContainer control. Simply click the arrow shown at the top
of the Tool St ri pCont ai ner control.

Figure 1-17. Arranging the controls at the top of the Form
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9. You can now test the application by pressing F5. Form1, the main window of your application,
will display, complete with menu, toolbar, and navigation control, as shown in Figure 1-18. You
should be able to navigate the records in the authors table as well as move the various toolbars
around. Try scrolling through the table by clicking the arrows on the Bi ndi ngNavi gat or control.

Figure 1-18. Navigating the records in the table
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Y ou should also be able to edit individual records by modifying the values in the text box bound
to each field. Try it. To save amodified record to the database, you need to click on the Save icon,
which is represented by the diskette icon in the Bi ndi ngNavi gat or control.

Visua Studio 2005 automatically adds the relevant code to the code behind of the form to handle
the retrieving and saving of data. To see the code added by Visual Studio 2005, double-click on
the diskette icon to reveal the code behind. Y ou will see the code shown in Example 1-1.

Example 1-1. Save menu item code behind added by Visual Studio 2005

Private Sub bi ndi ngNavi gat or Saveltem C i ck( _
ByVal sender As System Obj ect,
ByVal e As System Event Args) _
Handl es bi ndi ngNavi gat or Saveltem O i ck

I f Me.Validate Then
Me. Aut hor sBi ndi ngSour ce. EndEdi t ()

Me. Aut hor sTabl eAdapt er. Updat e( Me. PubsDat aSet . aut hor s)

El se

Syst em W ndows. For ns. MessageBox. Show( _
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Me, "Validation errors occurred.", "Save",

Syst em W ndows. For ns. MessageBoxBut t ons. OK,

System W ndows. For ns. MessageBox| con. War ni ng)

End |f

End Sub

< Day Day Up >
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< Day Day Up >

1.4. Create an Exit Dialog Box

For most Windows applications, it is customary to ask usersif they really want to quit an application
when they either click the Close window button or select Exit on the File menu. In this section, you'll
use Visual Studio 2005 and VB 2005 to add a dialog box that asks usersto confirm that they really

want to quit the application when they select either action.

1. Firdt, let's create the dialog box by adding a new Dialog to the project. Y ou add anew Diaog to
your project by right-clicking on the project name in Solution Explorer, whichis
W ndowsAppl i cat i on1, and then selecting Add = New Item.... Inthe Add New Item diaog,

select Dialog and use the default name of Dialogl.vb as shown in Figure 1-19.

2. Noticethat the Dialog window already comes with two buttons: OK (ok_But t on) and Cancel
(Cancel _But t on).

3. Populate the dialog with the Label control shown in Figure 1-20 by dragging and dropping it

Al Harwy 1o - Wisndorerahpplication

-

il

L] Lagn Porm

i

S Caishase  Asport

]

Figure 1-19. Adding a new Windows Form to the project
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from the Toolbox. Also, resize the dialog window.
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Figure 1-20. Populating the dialog window with the Label control

Label control
(Label 1)

Snaplines

One of the most visible enhancements in Windows Forms 2.0 is the snaplines that are
automatically shown when you drag and drop a control onto aform. Using snaplines,
you can position controls on your form so that they are evenly spaced out. The figure
shows snaplines in action when you try to position the Label control.

4. Set the properties of the various controls to the values shown in Table 1-1. To set the properties of
acontrol, right-click the control and select Propertiesto display its Property window. Look for
each Property you wish to set by scrolling through the Properties window and entering the
appropriate value.

Table 1-1. Properties of the various controls

Control Property Value Comments

Changes the title of the Windows

Di al ogl Text Exi t
Form

Sets the OK button to the default
button of theform sothat it is

clicked when the user pressesthe
Di al ogl Accept Button | OK_Button Enter key.

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Control Property Value Comments

Note that this has already been set
for you by Visua Studio 2005.

Sets the Cancel button to be
activated when the user presses the

Di al ogl Cancel Button | Cancel _Button Esc key.

Note that this has already been set
for you by Visual Studio 2005.

Sets the OK button to the value of
OK for the dialog resullt.

OK_Button Di al ogResult | OK

Sets the Cancel button to the value

Cancel Button | Di al ogResult | Cancel )
- g of Cancel for the dialog result.

AR AN 2
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1.5. Handle Exit and Close Events

Now it's time to write some code to link the Exit dialog with the events triggered by users when they
attempt to exit or close the application.

1. First, you'll add code to deal with the Exit menu item when a user selectsit. To get started,
expand the File menu in Form1 and doubleclick on the Exit menu item (see Figure 1-21) to open
the code-behind page shown in Figure 1-22.

Figure 1-21. Coding the File = Exit menu item

Hew Cirl+h
D Clrl+0

aave Chi45
20WE A5

£ Erink Cris#
" Pt Preves

| Exit -

Figure 1-22. The code behind of Form1

H|

The code-behind page contains al of the code that you write for the application. So far in this
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chapter, al of the work has been done by Visual Studio, but the code it has generated to support
your work with the designer and wizards is hidden and out of sight for now. You'll see how to
view this code in Chapter 2.

When you double-click on the Exit item of the application menu on Forml, Visual Studio
deduces that you wish to write code to specify how the exit event will be handled, just asit does
in VB 6. Note that the code behind page in this example is named Form1.vb. Asyou can seein
Figure 1-22, Visua Studio has already generated the code to create the event handler. All you
need to do is specify what specific actions are to be taken when the event handler is called by
placing your cursor on the line below the handler declaration and entering your own code.

2. Now, code the exit event of the Tool St ri p control by entering the code shown in bold in
Example 1-2 on the code-behind page.

Example 1-2. Exit menu item event handler

Private Sub exitTool StripMenultem dick( _
ByVal sender As System (bject,
ByVal e As System Event Args) _
Handl es exitTool StripMenultem Cick
Dimresult As Dial ogResult = Dial ogl. Showh al og()
If result = Wndows. Forns. Di al ogResul t. OK Then
End
End I f

End Sub

When users select the Exit item on the File menu, an exit event fires and the code in Example 1-2
displays Dialogl, which forces users to confirm whether or not they really want to exit the
application. If auser selects OK, then the application exits; otherwise, no action istaken and the
dialog window closes.
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Much of the code in Example 1-2 will seem familiar to VB 6 users. Di mstatements are still used
to declare variables, the | f ..Then statement is unchanged, and the Sub..End Sub block is still used
to define subroutines. What's new is the way in which the code makes use of classes, methods,
and properties found in the NET Framework, most visibly in the use of dot (.) syntax to reference
them. You'll learn more about VB 2005 data types and language syntax in Chapter 2. Later in
Chapter 3, you'll see how to use the new support for object-oriented programming and the .NET
Framework in VB 2005 to greatly increase your productivity.

3. Now you need to add code to handle the case when the user closes the application window
(Form1) by clicking on the Close button at top the right of the application windowt. Thisis
handled by coding the For nC osi ng event of Form1, as shown in Example 1-3. Again, when the
user clicksthe Close button, you'll display Dialogl. If the user selects the OK button, end the
application. If the user selects the Cancel button, cancel the close operation by setting the Cancel
property of the Syst em W ndows. For ns. For nCl osi ngEvent Ar gs argument to t r ue. Y ou can get
Visual Studio 2005 to generate the code stub for the For ndl osi ng event by selecting the Form1
Eventsitem in the left drop-down list (see Figure 1-23) and then selecting For nCl osi ng in the
second drop-down list. Enter the code shown in bold in Example 1-3.

Sideline Coloring

TheIDE in Visual Studio 2005 uses sideline coloring to highlight the lines that you
have changed. The figure below shows the different colors that are displayed to the
left of the code edit window after you enter the bold code in Example 1-2.

The green color means that the lines have been modified and saved in the current edit
session.

The yellow color signifies that the lines have been changed but have not yet been
saved. When you save the project or run the application, the yellow coding will turn
green. When the project is closed and opened again in Visual Studio 2005, the green
coding will disappear.

Note that sideline coloring is activated only if the Track Changes option is set. By
default, it isset onin the Visua Studio 2005/Team System Beta, but it is not set by
default in VB Express.

H]
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Figure 1-23. Generating the code stub for the FormClosing event

H

Example 1-3. FormClosing event handler

Private Sub Forml_FornC osi ng( _
ByVal sender As (bject,
ByVal e As System W ndows. For ns. For nCl osi ngEvent Args) _
Handl es Me. For nCl osi ng

Dmresult As D alogResult = D al ogl. Showh al og()

If result = Wndows. Forns. Di al ogResul t. OK Then
End
El se
e. Cancel = True
End If

End Sub

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Improved IntelliSense

One of the most useful features of VB 2005 is the IntelliSense feature in Visual
Studio. IntelliSense greatly reduces the amount of memorizing you need to do and
automatically completes statements as you type.

IntelliSense now performs smart filtering to list only the relevant methods, properties,
and events of objects into two tabs-Common and All-so that you can quickly
access the commonly used properties, methods, and events of an object without
having to wade through the entire list (see figure).

Thisimprovement reduces the number of items showing up in an IntelliSense list,
thereby making it easier for devel opersto search for what they want. If what you need
cannot be found on the Common tab, you can always click on the All tab to see the
complete list.

®

@ erev < Day Day Up >
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1.6. Run and Debug the Application

With the code you have added in the last section, it is now time to test the application. Thisis agood
chance for you to see some of the new enhancementsin the new Visua Studio 2005 debugger. For this
example, you will set a breakpoint so that you can examine the values of variables at a particular point
in the code.

1. Now set abreakpoint in the application by clicking on the gray bar on the left of the code edit
window (see Figure 1-24) and then running the application by pressing F5. Y ou will set the
breakpoint so that the program halts when you click on the Close box, alowing you to examine
thevalue of Di al ogResul t returned by the Exit dialog box (Di al og1).

Figure 1-24. Setting a breakpoint

Private Sub Forml FormClosing{ByVal sender As Cbject, By
Dim result As DislogResult = Dislogl.ShowDialogi)

s« DinlogResulc . O The

2. When the form is loaded, close the form to display the dialog box. Click OK, and the application
will stop at the breakpoint you have set. To step through the code one line at atime, press F11
(see Figure 1-25).

Figure 1-25. Stepping through the code

|= Frivace Sub Forml FormClosing (ByWal sender As Object,
Oim resulc As DialogResulc = Dialogl vowlialog i)
If - Windo o DialogResult.0X Thesn

(¥} f resulc = Windows.Form
End

Ela=
e.Cancel = True

Ersd IE

Eed Sub

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Edit and Continue

Y es! The edit-and-continue feature that VB 6 programmers have always taken for
granted is supported in VB 2005. Using the edit-and-continue feature, programmers
can set breakpoints using the debugger in Visua Studio and then make changes on
the fly (you can evenroll back execution steps). After the changes are made, the
application can continue executing without the need to stop entirely and recompile.

@ erev < Day Day Up > |y
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1.7. Inspect an Object at Runtime

The debugger in Visual Studio 2005 now supports a new feature known as DataTips. Using DataTips,
you can examine the values in a complex data type while you are debugging the application, otherwise
known as debug time. Thisis amarked improvement over Visua Studio .NET 2003, where only
simple data types can be examined by placing the cursor over a variable name.

Figure 1-26 shows the DataTips display for the For nCl osi ngEvent Ar gs object. To see this result,
simply position your cursor over the name of the variable or object that you are interested in while the
program is stopped at a breakpoint. Not only can you view the values of variables and objects, you can
also edit and change their values during debug time.

Figure 1-26. Using the DataTips in Visual Studio 2005

Frivate Sub Forml FormClosing (ByVal sesder As Objeot, _
Byval B Az System.Windows,Forms,FormClosingEventirge) _

Handles @ 4% & {System.Windews.Forms. FarmClasingEvertAngs)
il Bim seddl  op cancel [False e
(=l If zesult g CloseReason UserClosing {3} I

E=d | g Empty [Sy=tem. EventAngs}

Elss
e.Capoel = Troe
End If

Eagd Seb
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1.8. Add an About Box

VB 2005 now comes with several new templates that make devel oping a Windows application easy.
Among the new templates are:

Explorer Form

Allows you to build applications similar to Windows Explorer, with atree-like display on the | eft
pane and a detailed view on the right pane.

About Box

Displays an About window listing detailed information (such as version number, copyright,
credits, etc.) about the current application.

Login Form

Creates a standard login window to simplify the task of user authentication.

Splash Screen
Displays a welcome screen when your application is launched.

In this section, you will add an About box to your application using the About Box template. The
About box for an application is displayed when a user selects Help = About... and contains useful
information about the application, including its manufacturer and version number. Much of the
information in the About box is available from the application and its configuration files.

1. First, you need to create an About box form. Right-click on the project name
(W ndows Appl i cat i on1) in Solution Explorer and select Add New Item.... Select the About Box
template and accept the default name of AboutBox1.vb provided by Visual Studio 2005. Click
Add (see Figure 1-27).

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Figure 1-27. Adding an About box to the project
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The AboutBox1.vb form will be added to your project, and Visual Studio 2005 will display a
designer for the feature as shown in Figure 1-28.

Let's personalize the form by adding an image of the cover for this book to replace the default

pretzel-like image. Click the LogoPi ct ur eBox control and then, in the Property window for the

control, click the"..." button of its Image
window. Click the Import... button of the
(C:\vbjumpstartpg.gif). Click OK (see Fig

property. Thiswill display the Select Resource dialog
dialog to select your own image for the About box
ure 1-29).

Figure 1-28. The controls on the AboutBox1 window

I
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Figure 1-29. Selecting an image resource
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Y ou can download the vbjumpstartpg.gif image from:
> 4. http://www.oreilly.com/catal og/vbjumpstart/.

3. Setthesi zeMbde property of the LogoPi ct ur eBox control to Cent er | mage.

4. To configure the information about your application so that it can be displayed by the About box,
right-click on the project name in Solution Explorer and then select Properties. In the Application
tab, click on the Assembly Information... button (see Figure 1-30).

5. Set the information as shown in Figure 1-31.

Figure 1-30. Configuring project information

H]

Figure 1-31. Setting project information
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6. The AboutBox1 window should now look like the one shown in Figure 1-32.

7. Tolink Form1 with the AboutBox1 window, expand the Help menu and double-click on the
About... menu item (see Figure 1-33) to open the code-behind page for Form1 and generate a
code stub for the About box selection event handler.

8. Now add the line of code shown in bold to the code stub generated by Visual Studio, as shown in

Example 1-4). Y ou use the showDi al og method of the dialog window to get the object display
itself.

Figure 1-32. The AboutBox1 window

()

Figure 1-33. Coding the Help ==* About... menu item
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Example 1-4. Help About... menu selection event handler

Private Sub about Tool StripMenultem Cick( _
ByVal sender As System (bject,
ByVal e As System Event Args) _
Handl es about Tool Stri pMenultem C i ck
About Box1. ShowDi al og()

End Sub

9. Findly, it'stimeto take your work for atrial run. Press F5 to run the application. Click Help —
About... and you will see the About box shown in Figure 1-34.

< Day Day Up > .  NERT ) '
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1.9. Configure the Application

In the application that you have built, you can move and anchor the Tool St ri p control asyou wish
while you are using the application. However, you may have noticed that its position islost each time
you exit the application. Thisis because you need to manually save its positions each time you exit the
application, or else the information will be lost. Fortunately, this can be done easily with the new
Application Settings feature in VB 2005. In this section, you'll see how.

Figure 1-34. Displaying the About box

Abosut My Flrst VENRIS Applicaticn

Version 1.0.0.0
Comight @ Developer Leawing Scutors 2005
[evedopear Leameng Solubions

il Elaser 2004 Jump S P‘ml-:ul.‘:-dlb;.'
e Mang Lea

Application Settings

In VB 2005, you can now save the state of your application. For example, if auser resizes
your application window, then your application can "remember" the last displayed size, if
you take the appropriate steps. Using the new Application Settings feature in Windows
Forms 2.0, you can create application settings for your application and then bind your

controls (including Windows Forms) to these application settings via the Properties
window.

1. You'll begin by adding code to save the location of the Tool St ri p control. Select the Tool Strip
control and, in its Properties window, select the Pr oper t yBi ndi ng property (under the
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"(Appl i cationSettings)" property; see Figure 1-35). Click the"..." button.

Figure 1-35. Binding application settings

ToolStrgl Sviben. Wndows Forss, TaslSihg

jufol] [l s =

1B {AppicationSetings) L
[
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{Hame]) ToolStripl
AeEshieDesiption

2. Locate the Location property (this property determines where the control should be placed) and
click the drop-down listbox. Click on the New... link at the bottom and create a new application
setting called Tool St ri pLocat i on (see Figure 1-36). Be sure to set the scope to User . Click OK.
Be sure to set the Location property to the newly created application setting.

Figure 1-36. Creating the new application setting

o o ey B 1y b b s L
ladeesabie frre] -
LavmstShyle [rore]

LafY

]

e
Smdsma i_l I Craats i raw applicifon srting by completng the fekds
Dﬂ#ﬂwﬂlmth o
[ Defauitiaioe 0.0
—] g ToolEripl oo tios
Seompe User
=1

Y ou have now created an application setting that binds the position of the Tool St ri p control to
the Tool St ri pLocat i on application setting. When the form isloaded, the Tool St ri p control will
get its Location property from the application settings, which is saved in the app.config file.

s

The app.config file contains configuration settings pertaining to your
- 4. project, such as database connection strings, application logfiles, etc. It is
%% peyond the scope of this book to discuss the app.config file in detail.

+ _..-.
il
uw
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3. Now, perform the same steps 1 and 2 for the MenusSt r i p control, MenuSt ri p1. Name its
application setting MenuLocat i on.

4. Youwill want to save the current locations of all two controls whenever Forml is closed, so add
the bold code to the For nl osi ng event and Exi t menu item event as shown in Example 1-5.

Example 1-5. Saving control location data when a user exits or closes Forml

Private Sub Fornml_FornCl osi ng(ByVal sender As bject,
ByVal e As System W ndows. For ns. For nCl osi ngEvent Args) _
Handl es Me. For nCl osi ng

Dmresult As D al ogResult = D al ogl. ShowD al og()
If result = Wndows. Forns. Di al ogResul t. OK Then
My. Settings. MenuLocation = MenuStri pl. Location
My. Settings. Tool Stri pLocation = Tool Stri pl. Locati on
My. Set tings. Save()
End
El se
e. Cancel = True
End | f

End Sub

Private Sub exitTool StripMenultem dick( _

ByVal sender As System (bject,

ByVal e As System Event Args) _
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Handl es exitTool StripMenultem Cick
Dmresult As Dial ogResult = Dial ogl. ShowDi al og()
If result = Wndows. Forns. Di al ogResul t. OK Then

My. Settings. MenuLocati on = MenuStripl. Location
My. Settings. Tool Stri pLocation = Tool Stri pl. Locati on
My. Settings. Save()
End

End If

End Sub

— Note that in this example, only the Tool St ri p control is moveable. Y ou can
¥ 4. maketheMmenustrip control moveable by changing itsGri pStyl e property from
% H dden to Vi si bl e.

In Example 1-5, when a user closes the application either by closing the window or clicking on the Exit
menu item, the application saves the position of the MenuSt ri p and Tool St ri p controls using the
application settings that you have created. Y ou can access the application settings programmatically by
using the M. Set ti ngs object (they automatically appear under the My. Set ti ngs object after you have
created them). Once the locations of these two controls are assigned to the application settings, you use
the save method of the My. Set t i ng object to persist this information to the app.config file.
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The My Namespace

Theuseof My. Setti ngs in Example 1-5 demonstrates one of the most useful and unique
additionsto VB 2005, the new My namespace, which encapsul ates some of the most
common functionalities that developers need for their daily work. The My hamespace
exposes several different objects, which you can observe by going to the code-behind page
(Forml.vb) and typing M. . IntelliSense shows the objects of the vy namespace as shown
in the figure.

The aim of the vy namespace is to provide direct access to commonly used librariesin the
.NET Framework that were previously difficult to access. The intuitive hierarchy of the My
namespace provides a mechanism that VB 2005 devel opers can use to easily navigate the
NET Framework class libraries and locate the classes required to perform a particular
task. For example, suppose you want to play an audio file in your application. But which
class should you use? Using the My namespace, it is easy to locate the right classto use. As
it turns out, the class to use can be found in My. Conput er . Audi o. Pl ay!

Y ou will [earn more about the My namespacein Chapter 2.
H‘_,'.I

5% Appication
Hrom
E Resources
v
_.."é_, WebServices

| 4m FREV < Day Day Up >
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< Day Day Up >

1.10. Summary

In this chapter, you built a Windows application using VB 2005 and Visual Studio 2005. Though the
application issimple, its assembly illustrates several key enhancementsto the VB 2005 language and
the Visual Studio 2005 development tool. To recap, here are the major features you explored:

New controls with Smart Tasks menus

New Windows application templates

Debugging and restored support for edit-and-continue

Improved IntelliSense and improved Code Editor

Data Source Configuration Wizard

Application Settings

In next chapter, you will learn more about the language syntax of the new VB 2005.

< Day Day Up >
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Chapter 2. Programming with Visual Basic

The Visual Basic 2005 IDE is a powerful RAD tool, but as you saw in Chapter 1, sooner or later you
have to roll up your sleeves and write some code, whether it's to handle a simple button event or
perform a complex series of calculations on stored data. In this chapter, you'll take alook at the syntax
of the VB 2005 language itself. While VB 2005 is a member in good standing of the .NET family of
languages, it retains much of the flavor of its VB 6 lineage. This chapter will get you quickly up to
speed with VB 2005 language and aong the way will show you how some of its features have changed
from those of VB 6.

A ALY R
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2.1. Data Types

Table 2-1 lists the data types supported by VB 2005 and their counterpartsin VB 6. If thesize of aVB
6 type differs from that of its corresponding VB 2005 type, its size in bytesis shown in parentheses.
For example, the cur r ency type (which takes up 8 bytes) in VB 6 isreplaced in VB 2005 by the

Deci mal type. Theold Deci mal type (which takes up 12 bytesin VB 6), isnow 16 bytes. | nt eger is
now 4 bytes, instead of its 2 bytesin VB 6. Likewise, the Long datatype is now 8 bytes, instead of its 4
bytesin VB 6.

- VB 6 Tip: Thevenerable VB 6 vari ant datatypein VB 6isno longer supported
- in VB 2005; you should use the tvj ect typeinstead. tvj ect and the types that

‘.
wh o
i

¥ derive from it are discussed at greater length in Chapter 3.

Intrinsic and User-Defined Types

VB 6 and VB 2005 support two types of intrinsic data types and user-defined types.
Intrinsic data types are those types that are built into the language. Examples of intrinsic
datatypesarel nteger, Short, and Char . User-defined types (UDT), on the other hand,
are datatypes defined by programmers. Examples of user-defined data types are classes
and structures. Most of the data types discussed in this chapter are intrinsic data types;
Chapter 3 will discuss user-defined data types in more detail.

Table 2-1. Data types in VB 2005

VB 2005 type Size (bytes) VB 6 type (sizein bytes)
Bool ean Depends on inpl enenting Bool ean
pl atform
Byte 1 Byte

Char 2 N A
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VB 2005 type

Dat e

Deci mal

Doubl e

I nt eger

Long

hj ect

SByt e

Shor t

Singl e

String (variable size
only)

Ul nt eger
ULong
UShor t

User - Def i ned
(Structure)

Size (bytes)

A NP ] OO b~ O

Depends

Depends

VB 6 type (Sizein bytes)
Dat e
Currency (8), Decimal (12)
Doubl e
I nteger (2)
Long (4)
Var i ant
N A
N A
Si ngl e

String (supports fixed and
vari abl e size)

N A
N A
N A

User - Defined (Type)

In both VB 6 and VB 2005, datatypesfall into one of two categories based on how they are stored and

accessed:

Vauetypes

A value type holds its data within its own memory allocation. Y ou can access avalue type
directly without having to create areference to it. Examples of valuetypesarel nt eger and

Si ngl e.

Referencetypes

A reference type contains a pointer to another memory location that holds the data. Examples of
referencetypesare St ri ng and oj ect . We will discuss reference types in more detail in Chapter

3.

Variablesin an application are stored in one of two different locations in memory: either on the stack or
on the heap. Stacks are used for storing variables created in afunction and are destroyed when the
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function exits. A heap, on the other hand, is used to store long-lived variables such as global and static
variables.

Value types are stored directly on the stack at execution time, as opposed to being stored on the heap,
asisdonefor reference types. Y ou can access a value type directly without needing to create a
referenceto it. For areference type, you must use a variable that contains a reference to the value of the

type.
AR R
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2.2. Variables

In VB 2005, you declare a variable with the bi m(dimension) keyword and you specify itstype using
the As keyword:

Di m nunml

Dim nun2 As | nteger

The first statement declares nunt, by default, to be an j ect type. The Obj ect typeisthe base class of
all the classesin the .NET Framework. Y ou can think of the bj ect type as equivaent to the vari ant
typein VB 6.

The second statement explicitly declares nun2 to be an I nt eger variable.

The following statements declare nunil asa short type and then assign avaluetoit:

'---range: -32768 <--> 32767

Di m nunil As Short

numl = 32767

Y ou should always specify the data type of a variable, because this assures the variable is strongly
typed. Strong typing reduces the likelihood of runtime errors and makes your application much more
efficient.
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o In VB 2005, to ensure that variables are declared with a data type (strongly
¥ 4. typed), you should add the Opti on Strict On statement at the top of your code
%% file. All variables must now be declared with atype.

You'll learn more about the importance of strong typing, also known as early
binding, in Chapter 3.

In VB 2005, you must declare all of the variables that you use, although you can work around this
restriction and use variables without first declaring them with the Opti on Explicit O f statement.
VB 2005 turnson Opt i on Explicit On by default.

i VB6Tip: VB 6turnson option Explicit O f by default. In both VB 6 and
%> 4. VB2005, itisadvisablefor youto turn Option Explicit on, becauseusing
%% variables without first declaring them can easily inject potential bugsinto your
program.

Scope of Variables

The scope of avariable determines which parts of a program can accessit. Consider the
following VB 6 code:

For i = 0 To 10

Dimj As |nteger

Next i

j =0"<--j is still accessible
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Notice that the variablej was declared within the For loop. Outside the loop, j is till
accessible.

In VB 2005, accessing a variable outside the scope in which it was declared is not allowed.
Hence trying to accessj outside the For loop will result in a compile-time error.

Asshown in Figure 2-1, when you assign the value of one value type to another (nun2 = nunt), VB
2005-or more correctly, .NET-makes a copy of the value type:

Di m nunl as Short
Di m nun2 as Short

nunl = -32768

nun? = nunil

Figure 2-1. Representation of a value type in memory

Stack

numl = -32768
num2 @ -32768

Contrast this to the reference type. When you assign the value of areference type to another, it causes
the second variable to make areference to the first without creating another copy of the value. The
following example assigns one string variable to another:

Dmstrl, str2 As String
strl = "VB"

str2

strl
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The memory alocation of str1 and st r 2 isas shown in the Figure 2-2.

Figure 2-2. Representation of a reference type in memory
Stack Heap

5l e —— L)

w2 | — B

Unlike VB 6, with VB 2005, you can declare two variablesto be of the same type in a single statement,
asfollows:

Di m numl, nun? As Short

o VB 6 Tip: In VB 6, if you declare two variables in the same statement, asin the
%+ 4. following Di mstatement, the results are not the same:

TSN

D m nunml, nun? As Short

Here, nunt isof the vari ant typeand nune isof the short type.

In VB 2005, you can aso declare two variables of different data types in the same statement:
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Dim numl As Short, nun®, nunB As I nteger

In this case, numt isdeclared as shor t , and nun2 and nun8 are both of type nt eger .

Unlike VB 6, in VB 2005, you can declare and initialize a variable in the same statement:

Dim numl As Short = 56

VB 2005 now supports three new unsigned datatypes. Ushort, Ul nt eger, and ULong.

o In VB.NET 2002 and 2003, you can use the .NET Frame-work's unsigned types,
*+ 4. butyou cannot perform mathematical operations on them. With the new
¥ unsigned data type support in the new VB 2005, you can now do so.

The following statements declare unumas an unsigned 16-bit integer:

Di m unum As UShort

unum = 65535
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Type Characters

Instead of using the As keyword to specify the data type of avariable, you can append one
the following type charactersto the end of the variable name instead:

Integer: %

Long: &
Decimal: @

Single: !

Double: #
e String: $

For example, the following statement declaresnumto be an | nt eger type:

Di m nunto

num =5

While type charactersin VB 2005 preserve a popular feature found in VB 6, many .NET
developersfeel they should be avoided and that spelling out the type name makes for code
that is easier to maintain and read.
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< Day Day Up >

2.3. Constants

While variables are a powerful tool, there are times when you want their values to remain constant.
Perhaps your program makes repeated use of the value of pi or the natural logarithm e. A constant is
likeavariablein that it can store avalue; unlike avariable, the value of a constant cannot be changed
while the program runs. Y ou declare constants using the const keyword. The following definition
assigns the value 3.14 to a constant whose nameis pi and then usesit in calculating the area of acircle:

Const pi As Double = 3.14

Dimradius as Double =5

Dim area as Doubl e pi * radius " 2

A constant of thistype is sometimes called a symbolic constant, because it uses aword to represent a
value. VB 2005 supports two additional kinds of constants: literals (see "Literals") and enumerations,
or enums (See "Enumerations’).

2.3.1. Literals

AsinVB 6, aliteral, or literal constant, asit is sometimes called, represents a particular value in text.
For example, the number 32, asit appearsin this sentence, isaliteral constant. The value of 32 is
always 32. Likewise, aquoted string like "Hello World" isalso aliteral constant. Literal typesinclude
Booleans, integers, floating-point numbers, strings, characters, and dates. Any number that iswithin the
range of | nt eger types, such as 32, isan| nt eger type by default.

For example, the following statements assign the literal Atoch1 and ch2, both of which are char types:

'---assign the character "A" to chl and ch2

Dimchl As Char = "A"'c
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Dimch2 As Char = Chr(65)

Di m | ongVal ue as Long = 100L

To represent the quotation character () in astring variable, use the quotation character twicein
succession, asin the following snippet:

Dmstr As String

assigns str to "He said: "VBis so cool!""

str = "He said: ""VBis so cool!l"""

To assign adate and time to aDat eTi ne variable, use the # character:

DimtimneNow As Dat eTi ne

ti meNow = #3/22/2005 10:01: 19 AM¢t

To represent alarge number, you can use the exponent symbol (E) to separate its mantissa (the
significant digits; 3.8896, in the example below) and its exponent (a power of 10; 23, in this case):

Dmf As Doubl e

f = 3.8896E+23

2.3.2. Enumerations
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Sometimesit is easier to work with named constants than with numeric constants. Enumerations
provide a powerful tool for creating logically related collections of named constants, such as the names
of the primary colors, or the days of the week. For example, you might wish to represent the days of the
week with numbers, such as 1 for Monday, 2 for Tuesday, and so on.

But when it comes to writing aprogram, it will likely be more intuitive to use the names of the days
instead. Y ou can do so by declaring an enumeration that associates each day of the week with a
number.

VB 6 Tip: Enumerations are not new in VB 2005; VB 6 programmers should
aready be familiar with enumerations.

The following shows the week enumeration:

Enum Week
Sunday = 0
Monday = 1
Tuesday = 2

Wednesday = 3

4

Thur sday

Friday = 5

I
o

Sat ur day

End Enum

To use the enumeration, declare a variable of type week:

D mt heWeek As Week
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Y ou can now assign the day of aweek using a named constant:

t heWeek Week. Monday ' or

t heWeek 1 " both are equival ent

Note that if you turn Option Strict On,the second statement above should be:

t heWweek = CType(1l, Wek)

Y ou need to explicitly convert thel nt eger valueto the enumeration. In"Type
Conversion,” later in this chapter, you will learn about the Opti on Stri ct
statement in more detail.

If you do not explicitly perform the conversion, Visual Studio 2005 will
underline the number 1. Y ou can position your cursor under the number and click
on the down arrow (see Figure 2-3). Visual Studio 2005 will suggest to you the
remedy. This feature is known as AutoCorrect.

To print out the month, you can use either of the following:

MsgBox(t heWeek) " prints out 1

MsgBox(t heWeek. ToString) ' prints out Monday

Besides defining your own enumerations, there are al so predefined enumerations with which you might
already be familiar. For example, the result from the MsgBox function is an enumeration called
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MsgBoxResul t :

Figure 2-3. AutoCorrect in Visual Studio 2005

)

Di mresponse As MsgBoxResult
response = MsgBox("Are you sure?", MsgBoxStyle. YesNo)
I f response = MsgBoxResult.Yes Then
" do sonet hing
El se
" do sonet hing

End I f

& Frey < Day Day Up >
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2.4. Strings

AsinVB 6, VB 2005 st ri ng types are used to represent text and are a good example of areference
type, asyou saw in "Variables," earlier in this chapter. Stringsin .NET are immutable, which means
that once you've assigned avalue to a string variable, it cannot be changed. If the value of a string
variable is changed, another string object is created during runtime. Consider this example:

Dimst As String
st = "Hell 0"
st & " World!"

MsgBox(st) ' prints "Hello World!"

In the above example, two string objects are involved: one for the initialization and one for the
concatenation. This problem gets worse if you are doing concatenation in aloop, like the following:

Dmi As Integer, str As String = ""
For i = 0 To 10000
str & i.ToString

Next

A much more efficient way to manipulate stringsisto usethe St ri ngBui | der class, located in the
System Text namespace:
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Dmi As Integer, str As New _
System Text . StringBui |l der ()
For i = 0 To 10000

str. Append(i.ToString)

Next
e The"_" (underscore) character isthe continuation character in Visual Basic (all
W4l versions). It isused to break along statement into multiple lines.
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2.5. Arrays

AsinVB 6,aVB 2005 array is acollection of variablesin which each variable isidentified by an
index, like mailboxes on a street or players on ateam.

For example, the following declaration defines numt as an array by adding open and closed parentheses
toits name:

Dimnunml() As Integer

Note that this declaration smply declaresnunt to be an array; the actual size of the array is not known
yet. To get nunt to point to an actual array, use the New keyword:

numl = New Integer() {1, 2, 3}

numl iSnow an array containing three members of | nt eger datatype with values1, 2, and 3.

Here are some other possible ways to declare and initialize an array:

Dim nun2(2) As Integer

nun2(0) =1
nun(1l) = 2
nun2(2) = 3
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The size of the array is one plus the number declared, asisthe casein VB 6. In the above casg, the
valid index isfrom 0 to 2, giving atotal of 3 members. Note that the following is not allowed:

Dimnun2(2) As Integer = New | nteger
'---Not allowed since size is

' al ready i ndi cat ed

Y ou can aso combine the declaration together with the initialization:

DimnunB() As Integer = _

New I nteger() {1, 2, 3}

The following are not allowed:

DimnunB8() As Integer = New Integer()

'---Not allowed; nissing {}

DimnunB() As Integer = New | nteger(3)

'---Not allowed; missing {}

Dim nunB8() As New I nteger

'---Not allowed, arrays cannot use New
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DimnunB() as New Integer() {1, 2, 3}

'---Syntax error

Once an array is declared, you can change its size by using the ReDi mkeyword:

Dmnumd() As Integer() = New Integer() {1, 2, 3}

ReDi m numd(5)

e VB 6 Tip: In VB 6, you can only ReDi man array if the array isinitially declared
%> 4. asavaiablelength array, asthe following shows:

array is fixed |l ength
Dim nuni(3) As Integer

ReDi m nunil(5) '---error

array is variable length
Dim nun2() As Integer

ReDi m nun2(5) '---K

When an array is redimensioned, all its previous values will be lost. To retain the previous values, use
the Preser ve keyword:
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ReDi m Preserve numd(5)

VB 2005 adds the new To keyword. Y ou can explicitly specify the range of an array using the To
keyword:

Dimnunl(0 To 19) As Integer

Note that the To keyword is used only to make your code more readable; you
cannot alter the lower bounds of the array to, say, 1. The only bound must be 0.

1-._'

-

=0y M

BT
= By

Note that in VB 6, you can change the base of an array using the Opt i on Base Statement. However, VB
2005 does not allow you to change the base of an array.

= Day bay Up >
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2.6. Type Conversion

Y ou perform atype conversion when you need to convert or assign values from one type to another.
Thisisaso known in some circles as casting. Consider the following code:

Dimnuml as Short = 25
Di m nun2 as Long

nun? = nunil

In this case, the VB 2005 compiler will automatically perform an implicit conversion from the shor t
typeto the Long type. Since all the values that could be stored by the short type can fit into aLong
type, this conversion is known as a widening conversion and is a safe operation. The reverse of
widening is anarrowing conversion, which is a conversion from a data type that has alarger range to
one with alower range. Consider the following:

Dimnunl As Long = 25
Di m nun2 As Short

nun? = nunil

In this example, numi may potentially contain avalue that will cause an overflow in nung if the
assignment takes place. In VB 2005, you can restrict automatic data type conversion by using the
Option Strict statement. By default, in VB 2005, the Opti on Strict Statementissetto Of f.
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e VB 6 Tip: InVB 6, thereisno Opti on Strict statement. Hence, the design
*& 4. decisonof VB 2005 wastoturn Option Strict Of f by default sothat VB 6
¥ code can be migrated easily.

If youturnOption Strict On,youwill need to perform an explicit conversion (or else the compiler
will complain):

"---if option strict on
nun2 = CShort (nunil)
I__m__

nun2 = CType(numl, Short)

e Y ou should preferably turn Opti on Strict On, S0 that any narrowing operations

% 4. Youaredoing areflagged. Thiswill allow you to take action to catch potential
errors that might result from a narrowing conversion. Note that in VB 6,
performing a narrowing conversion will not set off awarning since the opt i on
Strict statement is not supported.

-
e

VB 6 Tip: Thefamiliar type conversion functionslikeCi nt, cstr, and CSng in
VB 6 are till supported in VB 2005. In addition, VB 2005 supports the general
purpose CType function, which allows you to specify the datatype to convert to.

When performing a narrowing conversion, you should always take care to ensure that the operation will
not result in aruntime error, such as performing the operation within at ry- Cat ch block. See "Error-
Handling," later in this chapter, for more details.
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48 PREV '

2.7. Operators

VB 2005 supports the various operators shown in Table 2-2.

Type

Arithmetic

Assignment
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Table 2-2. Operators supported in VB 2005

Language
element

Description

Raises to the power of

Subtraction

Multiplication

Division

Integer Division

Modulus (remainder)

Addition

Assigns avalueto avariable or property

Raises the value of avariable to the power of an expression and
assigns the result back to the variable (new in VB 2005)

Multiplies the value of avariable by the value of an expression
and assigns the result to the variable (new in VB 2005)

Dividesthe value of avariable by the value of an expression and
assigns the result to the variable (new in VB 2005)

Divides the value of avariable by the value of an expression and
assigns the integer result to the variable (new in VB 2005)

Adds the value of an expression to the value of avariable and
assigns the result to the variable (works for strings as well) (new
in VB 2005)
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Type

Comparison

Concatenation

Logical/bitwise
operations

Miscellaneous
operations
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Language
element

Not

And

Or

Xor

AndAlso

OrElse

AddressOf

Description
Subtracts the value of an expression from the value of avariable
and assigns the result to the variable (new in VB 2005)

Concatenates a String expression to a String variable and assigns
the result to the variable (new in VB 2005)

Equa

Not equal to

Lessthan

Greater than

Lessthan or equal to

Greater than or equal to

Compares a string against a pattern
Compares two object reference variables
Compares two object reference variables
Concatenates two strings

Concatenates two strings
L ogical negation on a Boolean expression
Logical conjunction on two Boolean expressions, or bitwise

conjunction on two numeric expressions

Logical digunction on two Boolean expressions, or bitwise
disunction on two numeric values

Logical exclusion operation on two Boolean expressions, or
bitwise exclusion on two numeric expressions

Short-circuiting logical conjunction on two expressions (new in
VB 2005)

Short-circuiting logical disunction on two expressions (new in
VB 2005)

Creates a procedure del egate instance that references the specific
procedure (new in VB 2005)
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Language

Type element

Description

GetType Returns a Type object for the specified type (new in VB 2005)

When testing for the equality of numeric values, use the = operator. Use the | s operator to test the
equality of objects. Chapter 3 will discuss the use of the | s operator in greater detail.

o VB 6 Tip: Of particular interest to VB 6 usersis the new support for assignment
% 4. Operatorsin Visual Basic 2005. In' VB 6, to increment avariable, you must write
" code that |ooks something like this:

var = var + 1

In Visual Basic 2005, you can now rewrite theline as:

var += 1

Thel sNot operator isnew in VB 2005. Often you need to negate the comparison of an object, such as:

D m obj As Button
If Not obj Is Nothing Then

obj contains an object reference

End If
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In this case, your code will be more readable if you usethe | sNot operator:

If obj IsNot Nothing Then

obj contains an object reference

End |f
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2.8. Statements

Asin VB 6, acomplete program instruction in VB 2005 is called a statement. Programs consist of
sequences of statements. Y ou end each statement with a carriage return.

In VB 2005, spaces, tabs, and carriage returns (newlines) are considered to be "whitespace." Extra
whitespaceisignored in VB 2005, asin VB 6, afeature that many consider an endearing (and
forgiving) quality of the language.

2.8.1. Decision-Making (Branching) Statements

VB 2005 retains the traditional VB 6 statements for decision making but adds a few new wrinkles of its
own. Decision-making statements fall into two categories:

e | f-Then-El se

e Sel ect - Case

2.8.1.1. If-Then-Else

Just asin VB 6, in VB 2005, you make decisions using the | f - Then- El se construct.

If <condition> Then
<statenment(s)>
El se

<statenent(s)>

End if
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Here is a short example:

Dimday As Short = 4
D m dayof Week As String
If day = 1 Then

dayof Week = " Monday"

End If

In the preceding code, if day isequal to 1, the string "Monday" is then assigned to the day of Week
variable. For a one-line statement, you can shorten the above code to:

If day = 1 Then dayof Wek = " Monday"

However, if you have multiple statements to execute if a condition is met, use of the End | f statement
ismandatory. VB 2005 lets you pack a block of conditional code into asingle line. For example, the
following block of code:

If day = 1 Then
dayof Week = "Monday"
current Time = Now

End |f

is equivalent to this single line of code:
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If day = 1 Then dayof Week = "Monday" : currentTime = Now

The grouping of several statementsinto asingle line using the : character, as shown in the preceding
snippet, isuseful in cases where you want to group multiple statements into a single line to improve the
readability of your code. The grouping feature is also useful for organizing arelated group of variables.

Y ou can also nest severa | f - Then- El se statements, as shown in Example 2-1.

Example 2-1. Nesting If-Then-Else statements

Dimday As Short = 4

Di m dayof Week As String

If day = 1 Then
dayof Week = " Monday"
El se
If day = 2 Then
dayof Week = "Tuesday"
El se
If day = 3 Then
dayof Week = "Wednesday"
El se
If day = 4 Then
dayof Week = "Thur sday"

El se
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If day = 5 Then
dayof Week = "Friday"
El se
If day = 6 Then
dayof Week = " Sat urday”
El se
If day = 0 Then
dayof Week = "Sunday"
El se
Msgbox (" Number out of range")
End |f
End I f
End |f

End | f

End I f
End If

End I f

Note the matching End | f statement for each | f statement. If you have multiple nested | f - Then- El se
constructs, you can simplify the above code using the El sel f keyword (also supported in VB 6), as
shown in Example 2-2.

Example 2-2. Using the Elself keyword
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If day = 1 Then

dayof Week = "Monday"
El self day = 2 Then

dayof Week = "Tuesday"
El self day = 3 Then

dayof Week = "Wednesday"
El self day = 4 Then

dayof Week = "Thur sday"
El self day = 5 Then

dayof Week = "Fri day"
El self day = 6 Then

dayof Week = " Sat ur day"
El self day = 0 Then

dayof Week = " Sunday"
El se

MsgBox( " Nunmber out of range")

End |f

Notethat if you usethe El sel f keyword, the number of End | f statementsis reduced to one (in this
example).
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Short-Circuiting

Short-circuiting is acompiler optimization technigue that reduces the checking of
redundant conditions in a decision-making statement. In both the logical And and o
operations, both conditions are evaluated regardless of their results. To short-circuit the
And operation, you can replace it with the new AndAl so operator so that if the first
condition isf al se, the second condition is not evaluated.

Likewise, to short-circuit the o operations, you can use the O El se operator. If the first
condition evaluatestot r ue, the second condition is not evaluated.

VB 6 does not support short-circuiting when evaluating an expression. Hence, in order not
to break existing code, Microsoft added the AndAl so and O El se operatorsin VB 2005 for
short-circuiting.

2.8.1.2. Select...Case

If you have multiple conditionsto test, it is often much easier (and more readable) to use the
Sel ect ..Case construct. Example 2-3 shows a rewrite of the previous code segment using the
Sel ect ..Case construct.

Example 2-3. Using the Select...Case statement

Sel ect Case day
Case 1 : dayof Wek = "Mnday"
Case 2 : dayof Week = "Tuesday"
Case 3 : dayof Wek = "Wednesday"
Case 4 : dayof Wek = "Thursday"
Case 5 : dayof Wek = "Fri day"

Case 6 : dayof Week = " Sat urday"

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Case 0 : dayof Wek = "Sunday"
Case Else : Msgbox( _

"Nunber out of range")

End Sel ect

2.8.2. Looping (Iteration) Statements

VB 2005 provides several looping constructs. They are all supported in VB 6 aswell, unless otherwise
noted:

For

For - Each
Whi | e
Do- Wi | e

Do- Unti |

Each of the following examples (Example 2-4 through Example 2-8) prints a series of array members
with indexes ranging from 0 to 5 using one of the looping constructs supported by VB 2005.
Example 2-4. Using the For loop

Dmnum() As Integer = {1, 2, 3, 4, 5, 6}

For n as Integer = 0 To 5

Consol e. Wite(nun(n))
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Next

e VB 6 Tip: In VB 6, you need to declare the loop variant (n) in a separate
% 4. Statement. Only VB 2005 allows you to declareit and use it at the sametime.

Example 2-5. Using the For-Each loop

Dimnun() As Integer = {1, 2, 3, 4, 5, 6}
For Each i As Integer In num
Console. Wite(i)

Next

Example 2-6. Using the While loop

Dmnunm() As Integer = {1, 2, 3, 4, 5, 6}
Dmj As Integer =0
VWile j <=5

Console. Wite(nun(j))

j =1

End Wil e
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e VB 6 Tip: In VB 6, you use the whi | e- Wend statement to implement awi | e
s 4. loop.

Example 2-7. Using the Do-While loop

Dmnum() As Integer = {1, 2, 3, 4, 5, 6}
Dmk As Integer =0
Do Wiile k <= 5
Consol e. Wite(nunm(k))
k += 1

Loop

Example 2-8. Using the Do-Until loop

Dmnum() As Integer = {1, 2, 3, 4, 5, 6}
DmmAs Integer = 0
Do

Consol e. Wite(num m)
m+=1

Loop Until m> 5
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2.9. Functions and Subroutines

VB 2005 supports both functions and subroutines. Basically, support for functions and subroutinesis
thesamein VB 2005 asitisin VB 6. However, VB 2005 provides you with an additional way to return
valuesin afunction by means of the new Ret ur n statement. VB 2005 programmers have three choices:
they can write their own functions, continue using most of the VB 6 functions they have come to know
and love, or tap into the rich functionality of the .NET Framework Class Library through the new My
namespace (see "My Namespace,” later in this chapter).

Exiting or Skipping a Loop

Y ou can exit aloop at any time by using one of the following statements:

Exit For
Exit Do

Exit Wile

In VB 2005, you can transfer control immediately to the next iteration of aloop by using
the Cont i nue keyword. Consider the following:

For i As Integer = 0 To 10

prints out all odd

nunmbers fromO to 10

If i Mod 2 = 0 Then Conti nue For
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MsgBox (i )

Next

The preceding code snippet prints out all the odd numbers from 0 to 10. Note that the
Cont i nue keyword can also be used with awhi | e loop and a Do- Whi | e loop.

2.9.1. Function

A functionisablock of code that performs some operations and then returns a value. For example, the
following function Ar ea takes in two input parameters, computes the area, and then returns the result:

Public Function Area(ByVal |length As Single,
ByVal breadth As Single) As Single
Dmresult As Single
result = length * breadth
Return result

End Functi on

To invoke afunction, you simply call the function name with the required argument(s):

DimareaO Rect As Single = Area(4, 5)
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i VB 6 Tip: In VB 6, only functions require the mandatory use of parentheses
¥s 4. around the parameter list. But in VB 2005, all functions or subroutine calls
%% require parentheses around the parameter list (even if the parameter list is

empty).

The value returned by the Area function is then assigned to the ar eaOf Rect variable.

In VB 6, you use the function name to return the value of afunction, like this:

Public Function Area(ByVal |ength As Single,
ByVal breadth As Single) As Single
Dmresult As Single
result = length * breadth
Area = result

End Functi on

In VB 2005, you can either use the Ret ur n keyword or the function name to return the value of a
function. Note that when aRet ur n statement is encountered in afunction, the execution isimmediately
transferred back to the statement that called it.

2.9.2. Subroutine

A subroutine is similar to afunction, except that it does not return avaue. For example, the following
subroutine Pri nt Message accepts asingle input parameter and prints a message box.

Public Sub PrintMessage(ByVal str As String)
MsgBox(str)

End Sub
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To invoke a subroutine, you simply call the subroutine name and pass it the required argument(s):

Print Message("File deletion conpleted. ")

- VB 6 Tip: In VB 6, you can call the Pri nt Message subroutine without using
%> 4. Pparenthesesto enclose the parameter list:

Print Message "File deletion conpleted.”

2.9.3. Passing Arguments

There are two ways to pass values to a subroutine or function:

o Byvalue
o By reference

Let's take acloser look at these two methods in the following sections.

2.9.3.1. Passing by value

Consider the following subroutine:

Public Sub ProcessVal ue(ByVal num As | nteger)

num += 1

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

MsgBox("In ProcessValue(), numis " & num

End Sub

The Pr ocessVal ue subroutine takes asingle input parameter: num The parameter declaration is
preceded by the Byval keyword.

By default, Visual Basic 2005 passes an argument viaByVal . In VB 6, the default isByRef (see
"Passing by reference,”" next).

The following statements call the Pr ocessVal ue subroutine and display avalue at each stage:

Dimnum As Integer = 5
MsgBox( " Bef ore ProcessValue(), numis " & num
ProcessVal ue(nun) ' pass by val ue

MsgBox(" After ProcessValue(), numis " & num

Y ou will realize that the value of numremains at 5 before and after calling the Pr ocessVval ue
subroutine.

Asyou can deduce, even though the variable numis modified within the subroutine, the change is not
reflected outside the subroutine. When you pass an argument by value, a copy of the variableis created
to be used within the subroutine. When the subroutine exits, the variable is destroyed.

2.9.3.2. Passing by reference

Consider the following subroutine:

Publ ic Sub ProcessVal ue(ByRef num As | nteger)

num += 1
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MsgBox("ln ProcessValue(), numis " & num

End Sub

The ProcessVal ue subroutine takesin asingle input parameter: num The parameter declaration is
preceded with the ByRef keyword.

The following statements call the Pr ocessVal ue subroutine and display the value at every stage:

Dimnum As Integer = 5
MsgBox (" Bef ore ProcessValue(), numis " & num
ProcessVal ue(nun) ' pass by val ue

MsgBox(" After ProcessValue(), numis " & num

In contrast to passing by value, when you pass an argument by reference, the subroutine receives a
reference that points to the location where the argument is stored in memory. When the variableis
modified within the subroutine, the change will affect the original variable. Hence, the change remains
even after the subroutine exits.

2.9.3.3. Optional parameters
Consider the following definition of a modified Pri nt Message subroutine:
Public Sub Print Message(ByVal strl As String,
ByvVal str2 As String,

Optional ByVal str3 As String = "rocks!")

MsgBox(strl & str2 & str3)
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End Sub

Thisversion of the Pri nt Message subroutine takes three input parameters. str1, str2,andstr3. The
first two arerequired; st r 3 isan optional parameter, as called out by the Opt i onal keyword. For an
optional parameter, adefault valueisrequired.

Optional arguments must always be declared last in a subroutine definition. Y ou can specify one or
more optional parameters.

e VB 6 Tip: In VB 6, optional parameters are not required to have default values,
% 4. butinVB 2005, optional parameters must have default values.

[N

When you call the subroutine, you pass the arguments in the order specified by the parameter list. The
following subroutine calls Pri nt Message, passes the strings "Visual" and "Basic" as arguments, using
the optional arguments in one case but not in the others:

--- with and wi thout optional argunents
" prints out Visual Basic rocks!

Print Message("Visual ", "Basic ")

" prints out Visual Basic rocks!

Print Message("Visual ", "Basic ", )

prints out Visual Basic really rocks!

Print Message("Visual ", "Basic ", "really rocks!")
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Y ou can aso leave out the optional argument by using acomma.,).
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2.10. Error Handling

There are two main types of coding errors that programmers generally have to deal with:

e Compile-time errors

e Runtime errors

In VB 2005, the background compiler kicks into action every time you typein a
% 4. lineof code. It dynamically compiles your code and warns you of errors before
" you actually compileit.

In the former case, the compiler detects a syntax error and the I DE handles the error and callsit to the
attention of the programmer so that immediate action can be taken to fix the problem. Runtime errors
occur while an application is running. It isthistype of error that must (and can) be prevented.

To ensure that an application is as robust and bug free as possible, it isimportant to anticipate as best
you can all of the errors that might occur while your program is running. In VB 2005, error handling
has been much improved over VB 6. VB 2005 now supports both structured and unstructured error
handling.

VB 6 Tip: In VB 6, error handling was unstructured, performed using the
3 4. primitiven Error and On Error Resune Next statements. The specific
%% information about an error that occurred can be retrieved from the Er r object.

2.10.1. Try-Catch-Finally

In VB 2005, you can implement structured error handling using the TRy ... Cat ch..Fi nal | y construct.
Basically, you place any code that could possibly trigger aruntime error, such asadisk access, into a
TRy block. Any errorsthat happen within thet ry block will be caught and serviced by the Cat ch
block(s) that follow. Thisiswhere you can take actions to correct the error or clean up any resources
that you've allocated. The Fi nal Iy block is executed whether an error occur inthet ry block or not.
TheFi nal 1y block isagood place to perform housekeeping chores such as closing a database or file
connection.
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Example 2-9 shows how you can uset ry..Cat ch..Fi nal | y statements to catch errors at multiple levels
within a procedure that performs an integer division of two numbers. Note the use of multiple Cat ch
blocks to handle exceptions that range from the specific (I nval i dCast Except i on and

Di vi deByZer oExcept i on) to the most general (Except i on).

Example 2-9. Using Try...Catch...Finally statements to handle runtime errors

"===FError Handling===

Di m nunil, nun®, result As Integer

Try
numl = | nput Box("Pl ease enter nunl")
nun2 = | nput Box(" Pl ease enter nunk")

result = numl \ nunR
MsgBox(resul t)

Catch invalidCast As |nvalidCastException

MsgBox(" Pl ease enter nunbers only")
Catch divisionByZero As Divi deByZer oExcepti on
MsgBox("Di vision by zero error™)
Catch ex As Exception
MsgBox(ex. ToStri ng)
Finally
MsgBox("This line is always printed.")

End Try
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When the user enters a non-numeric input for one of the numbers, the | nval i dCast Except i on
exception will be raised and the message "Please enter numbers only" will be printed. If the user enters
ao for nung, it resultsin adivision by zero error and raises the Di vi deByZer oExcept i on exception.
The Except i on exception isthe root of all exceptions and will catch any exceptions not caught by the
earlier Cat ch statements. The statement within the Fi nal | y block is always executed, regardless of
whether any exception has been raised.

2.10.2. Throwing Exceptions

Besides catching errorsusing thet ry..Cat ch..Fi nal | y construct and the predefined exceptions
availablein the .NET Class Library, you can also throw your own custom exceptions by using the
Thr ow keyword. The Thr ow keyword allows you to throw an exception so that you can handle the
exception with the structured exception-handling code.

Consider the following example:

Public Function divide(ByVal nunl As Singl e,
ByVal nun2 As Single) _
As Single
If nun2 = 0 Then Throw New _
Exception("nun2 cannot be zero!")
Return numl / nun®

End Functi on

In thisdi vi de function, if nun2 is zero, you will throw your own exception (using the Except i on class)
with your own custom error message.

A user of thisfunction can then catch the error like this;
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Try
MsgBox(di vi de(4, 0))
Catch ex As Exception
MsgBox(ex. ToStri ng)

End Try

The variable ex will contain detailed information of the exception when it occurs. To display the error
message, sSimply use the ToSt ri ng method.
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2.11. My Namespace

One of the problems faced by VB 6 programmers moving to VB 2005 is figuring out which classin the
.NET Framework isthe appropriate class to use to solve a particular problem. To simplify the
transition, VB 2005 provides the new My namespace, which encapsul ates some of the most common
functionalities that developers need in their daily work.

- VB 6 Tip: Most VB 6 predefined functions are still supported in VB 2005. They
*> 4. arelocated withintheM crosoft. Visual Basi ¢ namespace (whichis
% automatically referenced by default in all VB 2005 projects) and so you can
continue to use your favorite VB 6 functions without doing anything extra.

e

The My namespace exposes several areas of functionality, as shown in the IntelliSense pop-up in Figure
2-4.

Figure 2-4. The objects exposed by the My namespace

:|'-1,.'.|
By Appbcation |
j Computer
7 Forms
{} Resources
=2 Settngs
T User
' WebServices

The aim of the vy namespace isto provide direct access to commonly used libraries (in the .NET
Framework) like Resour ces that were previously difficult to access. The intuitive hierarchy of the My
namespace provides a mechanism that VB 2005 devel opers can use to easily navigate the NET
Framework class libraries and locate the classes required to perform a particular task. For example,
suppose you want to play an audio file in your application. Which class should you use? Using the vy
namespace, it is easy to locate the right class to use. Asit turns out, the class to use can be found in
My. Conput er . Audi o. Pl ay!

The objects exposed by the vy namespace are:
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My. Appl i cation

Provides properties, methods, and events related to the current application.

My. Conput er

Provides properties for manipulating computer components, such as audio, the clock, the
keyboard, the filesystem, and so on.
My. User

Provides access to the current user's security context. For Windows applications, the accessis
read-write, while access for web applicationsis read-only.

My. For ns
Provides properties for accessing an instance of each Windows Form declared in the current
project.

My. Settings

Provides properties and methods for accessing the application's settings.

My. Webser vi ces

Provides properties for creating and accessing a single instance of each XML web service
referenced by the current project.

o The Wy namespace is not just a static shortcut to the class librariesin the NET

~ 4 . Framework. Depending on your project type, the My. For ms, M. Resour ces,
M. Set tings, and My. Webser vi ces objectswill dynamically display the
relevant objects and classes.

Here are some examples of how to use the My namespace. Y ou can use the My. Appl i cat i on object to
discover the installation path of the current application:
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Di m appPath As String = _

My. Application.Info.DirectoryPath

Y ou can usethe My. Conput er Object determine whether afile exists. At the same time, you can also
play a system audio sound:

Di m exi sts As Bool ean
exists = _
My. Conput er. Fil eSystem Fi | eExi sts( _
"ci\file.txt")
I f Not exists Then
My. Conput er . Audi o. Pl aySyst enSound( _
System Medi a. Syst enSounds. Excl anat i on)
MsgBox("Fil e does not exist")

End If

Y ou can also play a specific audio file:

My. Conput er . Audi 0. Pl ay( _

" C:\ W NDOWB\ Medi a\ chi nmes. wav")

File management is one of the most common tasks that developers need to perform. Using the
My. Conput er . Fi | eSyst emobject, you can access all the various file handling routines in one place (see
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Figure 2-5).

Figure 2-5. The routines in the My.Computer.FileSystem object

Hy.Compucet.FileSyscam,
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Another useful object that residesin My. Conput er iSthe Net wor k object. With it, you can perform a
task such as downloading afile from the network and saving it locally. The following example
downloads a .gif file from aweb site and saves to your local C: drive.

My. Conput er . Net wor k. Downl oadFi |l e( _
"http://ww. oreilly.conmcatal og/" & _
"covers/aspnetadn.s.gif",

"c:\images\ 0596008120. j pg")

In aWindows application, you can access the collections of formsin your application and their
properties with the My. For s object. For example, the following statements set the Opaci ty property of
aform to 50%:

My. Forms. Forml. OQpacity = 0.5

---equivalent to---

Forml. Qpacity = 0.5
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If you have multiple web services referencesin a project, you can find them all in the My. WebSer vi ces
object. For example, suppose you have added a web reference to the Translate web service in your
application (see Figure 2-6) at http://www.webservicex.net/Trand ateService.asmx?WSDL. The
following example shows how to invokethet r ansl at eSer vi ce web service through the

My. WebSer vi ces Object:

MsgBox( My. WebSer vi ces. Transl at eServi ce. Transl ate( _

net . webser vi cex. ww. Language. Engl i shTOFrench, "Hell 0"))

In aweb application, you can use My. User to determine whether a user is authenticated:

Response. Wite( M. User. | sAut henti cat ed)

Figure 2-6. Adding a web reference
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2.12. Summary

In this chapter, you have been taken on awhirlwind tour of VB 2005 syntax and seen how it compares
with that of VB 6. If you are aVB 6 programmer, you'll be happy to have discovered that much of what
you already know is still supported (or enhanced) in VB 2005. The new My namespace is another
productive feature that Microsoft has built into the language.

In the next chapter, you will learn how you can use the object-oriented programming support found in
VB 2005 to become even more productive than you already are, and you'll learn why object orientation
isone of the most important additions to the Visual Basic language.
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— = Day Day Up - =y

Chapter 3. Putting Object-Oriented
Programming to Work

Not al object-oriented programming (OOP) concepts are new to Visual Basic. The language has had
support for classes and interface-based programming since Version 4, and, arguably, the drag-and-drop
controls that have been central to the Visual Basic programming paradigm since Version 1 area
sterling example of what reusable objects can achieve. When you drop aBut t on control onto aVB 6
form, for example, you create a new instance of the control in away that is analogous to the way a class
isinstantiated in atraditional object-oriented language. Likewise, when you set the Capt i on property of
aBut t on or call the showmethod of aform, you perform tasks that are analogous to setting a property
or calling a method on an object.

Still, it's hard to argue that VB 6 isatruly object-oriented language. It lacks support for such crucial
features such asinheritance, which allows one class to derive its properties and functionality from
another. Were that functionality present, for example, you would be able to create your own custom
But t ons by deriving from the But t on control that shipswith VB 6. Interface-based programming is so
difficult in VB 6 that few programmers have bothered to master it. VB 6 has no support for defining or
working with interfaces, for example, and VB 6 programmers schooled in OOP principles must resort
to virtual base classes to achieve the same resullt.

In the end, many-perhaps most-Visual Basic programmers have concluded that OOP is arcane and
impossibly difficult, and irrelevant to the development of the applicationsthat VB 6 programmers
implement every day.

Visual Basic 2005 changes everything, and in this chapter, I'll not only make the case that OOP is atool
that can turbo charge your productivity as a developer, but I'll aso show you how VB 2005 now makes
it easy to incorporate the best practices of OOP into your applications.

So, let the journey begin!
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3.1. Working with Classes and Objects

The advantage of OOP isthat it facilitates code reuse. When you drag-and-drop aBut t on control onto
aform, you don't worry about how it works; that's been taken care of by the control's designer. In
addition, you're free to use as many But t on controls on your form as you need and to modify each as
required by changing its caption, color, shape, and-through event handling-even behavior. You can
think of OOP as a set of tools that brings the same reusability you've grown accustomed to with VB 6
controlsto the code you write to power your applications.

To understand OOP, you need to know about classes and objects. A classislike atemplate; it defines
the essential features of some thing. A good analogy to aclassis your concept of acar. When you hear
the word "car," you no doubt quickly think of a vehicle with wheels, gas and brake pedals, a steering
wheel, and so on before you think of a specific make. An object, on the other hand, is an instance of a
class. A BMW sitting on alot is a specific make of acar and, although it shares certain key features
with every other car intheworld, it is, like an object, a unique version, or instance, of the more general
car class. A BMW isrelated to the general notion of acar as an object isto its defining class.

A car, regardless of its make, can be counted on to have avariety of properties, such as a color, some
number of doors, and seats that are made of leather or vinyl. A class also has properties, asyou'll see
shortly, and you can assign them values and a so find out what values have been assigned (though
restrictions do apply).

A car aso has certain behaviors and "knows" (in the hands of an experienced driver) how to accelerate,
turn left, turn right, decelerate, or come to a stop. Every car includes the controls you need to make it
do your bidding, and you expect to find them in more or less the same place regardless of make. A
class has behaviors as well. These are defined by its methods.

When you step on the brake pedal of your car, the braking system gets to work to slow the vehicle. As a
driver, you don't need to understand the inner workings of the braking system; you just need to know
whereto find the brake pedal and when to step on it. Likewise, when you use a method in a class, you
need not understand its inner workings. All you need to know is how to invoke it, and what you can
expect it to do.

3.1.1. Using the .NET Classes

Unlike VB 6, VB 2005 gets much of its work done by calling on the hundreds of classes provided by
the .NET Framework 2.0, rather than the predefined functions of the traditional Visual Basic runtime or
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older COM-based libraries such as ADO (both of which are still supported in VB 2005). Collectively,
these classes are known as the .NET Framework Class Library, or FCL.

VB 6 Functions and the .NET Base
Class Library

Because VB 2005 is alanguage designed to work with the .NET Framework, some
changes to the language are necessary to maintain interoperability with the Common
Language Runtime. Y ou've aready seen many of these in Chapter 2.

The Common Language Runtime (CLR) isthe heart of the .NET Framework. The CLR
manages code execution and provides application services such as security, memory
management, and cross-language integration.

In VB 2005, the NET Framework includes new libraries that provide equivalent
functionality to many VB 6 keywords and functions (although these VB 6 functions are
still availablein VB 2005).

To seethelist of changesto the VB 6 language and their equivalentsin Visual Basic 2005,
refer to the MSDN Help Topic "Programming Element Support Changes Summary.”

To see how application development (such as Windows and web devel opment) have
changed in Visual Basic 2005, refer to MSDN Help Topic "Help for Visual Basic 6.0
Users."

The .NET Class Libraries are contained in multiple DLLs, known as assemblies, and loaded only when
they're needed. This has the advantage of reducing the time it takes to |oad a managed application. Due
to the large number of classes that ship with the NET Framework, Microsoft has logically grouped
them into namespaces. Namespaces are used to arrange classes in groups based on the functionality
they provide. For example, the syst emnamespace contains fundamental classes that define commonly
used value and reference data types, events and event handlers, interfaces, attributes, and processing
exceptions.

Here are some other useful namespacesin the NET Framework:

System

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

The syst emnamespace contains fundamental classes and base classes that define commonly
used value and reference data types, events and event handlers, interfaces, attributes, and
processing exceptions.

System Col | ecti ons

The syst em Col | ect i ons namespace contains interfaces and classes that define various
collections of objects, such aslists, queues, bit arrays, hash tables, and dictionaries.

System W ndows. For ns

The Syst em W ndows. For ms hamespace contains classes for creating Win-dows-based
applications that take full advantage of the rich user interface features available in the Microsoft
Windows operating system.

System Web. Ul

The syst em Web. U namespace provides classes and interfaces that allow you to create
ASP.NET server controls and pages that will appear in your web applications as user interface
elements.

System Dat a

The Syst em Dat a namespace consists mostly of the classes that constitute the ADO.NET
architecture for data access. The ADO.NET architecture enables you to build components that
efficiently manage data from multiple data sources.

When you create a Visual Basic project in Visual Studio 2005, the IDE ensures that references to the
most commonly used base class library assemblies are added before you begin to write code. However,
if you need to use atype that isin an assembly you've not already referenced, you will need to add the
missing reference to your code. The Add Reference dialog box in Visual Studio allows you to add an
assembly without having to write code.

A NET Framework Class Library assembly may contain several namespaces. For example, the
System.Data.dll assembly contains several namespaces for classes that perform data access. To use the
relevant libraries in the assembly, you need to use the | nport s keyword to import them for use in your
application, such as:

I nports System Dat a

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

| nports System Dat a. Sgl C i ent

| nports System Data. d eDb

For example, if you want to create a Sql Dat aReader Object that reads datafrom a Microsoft SQL
server, you would need to import the Syst em Dat a. Sql Cl i ent hamespace with an | nport s statement
at the top of your code.

Once you have correctly referenced the namespace, you can then reference asql Dat aReader object in
your code like this:

D m reader As Sql Dat aReader

Alternatively, you can usethe Sql Dat aReader object by itsfully qualified name, like this:

Dimreader As _

System Dat a. Sgl d i ent . Sql Dat aReader

Thefirst approach is the recommended one, as it makes your code much more readable.

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Commonly Referenced DLLSs

Depending on the type of project you create, Visual Studio automatically adds references
to the DLLsyou are most likely to need. For Windows applications, these include:

o System.dll

e System.Deployment.dll

e System.Drawing.dl|

o System.Windows.Forms.dll

o System.Data.dll

e Sysem.Xml.dll

For web applications, the following DLLs are referenced by default:

o System.dll

o System.Web.dll
o System.Data.dll
e Sysem.Xml.dll

e System.Drawing.dl

3.1.2. Creating Objects

Inthe .NET world, applications are built with classes and objects, either your own or those provided by
the .NET Framework. To fully use the power of VB 2005, you need to understand how to work with
them.

Sinceit's available, let's use the st ack class provided in the Syst em Col | ect i ons namespace of the
NET Framework to illustrate how you can get productive with OOP. Y ou'll see how to define your
own version later in this chapter (see "Defining a Class," later in this chapter).
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What Is a Stack?

A stack is adata structure that works based on the last in, first out (LI1FO) principle. This
means that the last item put on the stack is the first item that can be taken off, like a
physical stack of plates.

Stacks are used quite often in programming. They are used to store subroutine arguments
and return addresses. Stacks are also commonly used to evaluate mathematical
expressions.

Adding an item to a stack is known as a push operation and removing an item from a stack
is known as a pop operation.

The .NET Framework includes a st ack class, which is located in the
System Col | ect i ons hamespace.

VB 6 Tip: VB 6 does not provide aready-to-use st ack class.

Todriveacar, you need areal one, whether it's your own or aBMW you take for a spin at your local
dealership. Likewise, to use a st ack class, whether it's your own or the .NET version, you must
instantiate-that is, create-an instance of the class. Instantiating aclassis, you might say, aclassic
example of reuse. From a single design, you can create as many instances of ast ack asyou need for
your application, just as the designs embedded in an automobile manufacturing plant are used to build
multiple versions of the same car. Y ou'll learn about customizing classes later in this chapter.

There are several waysto instantiate a st ack object, so let's take alook at them.

Y ou use the bi mkeyword to declare that a variable-s1, in this case-is of type st ack, just asyou did
for normal VB variables and constants in Chapter 2.

Dim sl As Stack
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Y ou use the New keyword to instantiate a st ack object (i.e., create an instance of the class):

sl = New St ack

Y ou can also declare and instantiate an object in a single statement. The following two statements, for
example, are equivalent:

Dims2 As New System Col | ecti ons. St ack

or

Dims2 As System Col | ections. Stack = New System Col | ecti ons. St ack

The parentheses following the name of aclass are optional. (I will not be using parentheses for the class
names in the examples throughout this book.) The following two statements are the same:

Dim sl As New System Col | ecti ons. St ack

Dim sl As New System Col | ections. St ack()
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VB 6 Tip: In VB 6, assigning an object to a variable requires the use of the Set
keyword:

' .- VB6- - -

Set obj = New O assl

This has confused VB 6 developers who are sometimes unsure of when to use
the set keyword.

With VB 2005, Microsoft has eliminated this confusion, since the set keyword
isno longer used for object assignment:

' ---VB2005- - -

obj = New Cd assl

Note that if you precede the previous statement with the set keyword, Visual
Studio 2005 will automatically remove it.

To use the st ack object, you could push in some values via the Push method:

'---Push itens into the stack---

sl. Push("Hello ")

sl. Push("Visual ")

sl. Push("Basic ")

s1. Push("2005")
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Get a count of the number of itemsin the st ack object by using the Count property:

'---CGet the itemcount in the stack---

DimitenCount As Integer = sl.Count

Y ou could aso pop the items out of the St ack object by using the Pop method:

"---Pop the itenms out fromthe stack---
For i As Integer = 0 To sl1.Count - 1

MsgBox(sl1l. Pop()) ' strings are printed in the
" reverse order they were pushed

Next

Example 3-1 shows the complete code needed to use the st ack class.

Example 3-1. Using a Stack object

Dim sl As New System Col | ecti ons. St ack
'---Push itens into the stack---

sl. Push("Hello ")

sl. Push("Visual ")

sl. Push("Basic ")
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s1. Push( " 2005")

'---CGet the itemcount in the stack---

DimitenCount As Integer = sl1. Count

'"---Pop the itens out fromthe stack---
For i As Integer = 0 To sl1.Count - 1
MsgBox(sl1l.Pop()) ' strings are printed in the
" reverse order they were pushed

Next

3.1.3. Comparing Objects

If you want to check to see whether two variables are referencing the same object, you need to use the
| s operator (the = operator cannot be used), as demonstrated in Example 3-2.

Example 3-2. Comparing two objects

Dimsl, s2 As System Col | ecti ons. Stack

sl New System Col | ecti ons. St ack

s2 New System Col | ecti ons. St ack

If s1 Is s2 Then

MsgBox("objs are the sane")
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El se
'---this will be printed---
MsgBox("oj s are not the sane")

End | f

'---Assigning s2 to sl1; essentially sl and s2 w |
'---now point to the same object

sl = s2

If s1 Is s2 Then

"---this wll be printed---

MsgBox("objs are the sane")

El se

MsgBox("objs are not the sane")

End | f

Note that the I s operator is used only for comparing object references (if they are all referencing the
same object); it cannot be used to compare the values of objects.

Besidesthe s operator, you can also use the Equal s method (available on all .NET objects) to
compare the equality of two objects (that is, if the two objects are pointing to the same reference), like
this:

If sl1. Equal s(s2) Then
MsgBox("objs are the sanme")

El se
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MsgBox("objs are not the sane")

End | f

Shared Methods

Typically, you need to create an instance of a class before you can invoke its methods, as
you've seen in the preceding example. However, there are exceptionsto thisrule. Asan
example, consider the Fi | e classin the Syst em | Onamespace. TheFi | e class contains
methods for file manipulation, such as copying, deleting, writing, reading, etc. To use the
Fi | e class, you don't need to create an instance of the class; you simply invoke its method
directly:

'---copies a file---

System | O Fil e. Copy("C \Filel. txt", "C\Filel.bak")

The methodsin the Fi | e class are known as static methods, the general term used by most
object oriented languages, or as shared methods, the term and keyword used by VB 2005.
A shared method can be invoked without creating an instance of its class.

= Day bay Up >
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3.2. Reusing and Customizing Classes

The use of classesin OOP alows you to build an application from discrete components, each of which
encapsul ates the variables and methods needed to carry out specific tasks. But as powerful as classes
are for designing and implementing applications, the ability to reuse and customize them is what makes
support for OOP such a powerful tool in Visual Basic 2005.

In this section, you'll see how you can create your own classes by modifying those provided by the
NET Framework. The same principles can also be applied to class libraries that you or your teams
develop. In addition, you'll learn about the new generic classesin Visua Basic 2005 that are designed
from scratch to be flexible in the range of typesthey accept.

3.2.1. Using Inheritance

One of the fundamental concepts of OOP is inheritance. Inheritance facilitates code reuse and allows
you to extend and use the code that you have aready written. Simply put, inheritance isthe ability to
extend the functionality of classes, and is the basis of the several techniques we discuss in this section.

The beauty of inheritance is that you can define al the common logic you need in asingle master
classtypicaly called the baseor parent class-and then use inheritance to extend its logic in a
derived class or child class and customize it to suit your own needs. In this section, you will learn how
you can inherit from the .NET st ack class, and in the next section you'll learn how you can customize
it.

Firgt, let's create a new Windows application using Visual Studio 2005. Name the project MySt ackApp.

Add anew classitem to MySt ackApp by right-clicking on the project name in Solution Explorer and
then selecting Add = New Item.... Select Class and name the class MyStack.vb.

Double-click the MyStack.vb file in Solution Explorer to open it for editing. In the MySt ack class, use
the I nheri t s keyword to inherit from the St ack class, as shown in the following snippet:

Public C ass MyStack

Inherits System Col | ecti ons. St ack
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End d ass

By using the I nheri t s keyword, you specify that your My St ack classisto inherit all the methods and
properties of the st ack class of the .NET Class Library. You can use MySt ack in place of the St ack
class. To do so, double-click on the default For ni in Solution Explorer and then double-click on the
design pane to generate the For m Load event of For niL, as shown in Example 3-3. Enter the code as
shown in bold.

Example 3-3. Replacing the Stack class with the MyStack class

Private Sub Fornl_ Load( _
ByVal sender As System Obj ect,
ByVal e As System Event Args) _
Handl es MyBase. Load
Dmnsl As New MySt ack
nmsl. Push("Hello ")
nsl. Pop()

End Sub

3.2.2. Customizing a Method

In the last section, you saw how to create a customized class by deriving Myst ack from the .NET St ack
classand how to use it just like the st ack class. However, you may wish to tweak some of the methods
available in the My st ack classto suit your own purposes. Like the car designer, you might not be
pleased with the performance of the braking system of the previous model. Hence, you would want to
redesign and fine-tune the braking system for the new model.

Suppose you want to use a St ack to add two numbers. It turns out that the Push and Pop methods of the
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.NET class are not optimal for thistask. Consider the following code snippet:

sl1l. Push(5)
sl. Push("S")

MsgBox(sl. Pop + sl1. Pop)

The second push method has pushed a st ri ng instead of an I nt eger onto the st ack. When you try to
pop the two values (5 and s) from the stack and perform a mathematical operation on them, you will
get aruntime error. This vulnerability arises from the fact that the Push method of st ack accepts an
Obj ect parameter. But of course, every .NET typeisan object, so Push will accept any datatype. If
you know ahead of time that your stack will be used for arithmetic operations, it would be useful to
restrict the parameters Push will accept to numbers only.

Changing the behavior of the inherited Push method can be done by overriding it. You override a
method in VB 2005 by defining a new version that suits your purposes and by indicating that you want
to use this version instead of the inherited version with the over ri des keyword, as shown in Example
3-4.

The first thing you will do is override the Push method in the st ack class. Recall that the Push method
does not check for the type of the data pushed onto the stack. Assuming that you want the MySt ack
classto deal only with numeric values, you need to override the implementation of the original Push
method with the over ri des keyword. Now the base method Push is no longer accessible.

Example 3-4. Overriding the Push method of Stack

Public O ass MyStack

Inherits System Col | ecti ons. St ack

Public Overrides Sub Push(ByVal obj As bject)

If Not IsNuneric(obj) Then
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Throw New Exception("Non-nuneric value in Stack")

End If
MyBase. Push( obj)
End Sub

End d ass

The new push method now checks to ensure that the value pushed into the stack is anumeric value; if it
is not, the method throws an exception at runtime:

nsl. Push(5)

nmsl. Push("S") ' runtinme error

If the value passed to the Push method is a number, the method calls the Push method of the base class,
St ack. The MyBase keyword refersto the base class from which the current classis derived, and its
inherited members.

3.2.3. Adding Alternate Versions of a Method to a Class

Y our class can offer alternate version of the same method to its users. Adding alternate versions of the
same method to a classis known as overloading and is yet another useful object-oriented technique
available to VB 2005 programmers.

Let's return to our stack example. In the previous section, you overrode the implementation of the
original push method so it will accept only numeric values. One drawback of this technique, however,
isthat IntelliSense will not explicitly show that numeric values are accepted (see Figure 3-1.).

Figure 3-1. IntelliSense displaying the method signature
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Dim m=1 As New HNyScack
m=l.Push(5

[Push (obj As Object)|

A better way would be to overload the Push method. With overloading, you can provide users with two
versions of push, each with a different signature. The signature of a method is determined by its
parameter list. Two signatures are different when the data types or number of parametersin the
parameter list are different. Example 3-5 shows how to add a new version of Push to MySt ack.

Example 3-5. Overloading the Push method of MyStack

Public O ass MyStack

Inherits System Col | ecti ons. St ack

Public Overrides Sub Push(ByVal obj As (Object)

If Not IsNuneric(obj) Then

Thr ow New Exception("Non-nuneric value in Stack")

End If
MyBase. Push( obj)

End Sub

Publ i c Overl oads Sub Push(ByVal obj As Integer)
MyBase. Push( obj)

End Sub

End d ass
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Overriding Versus Overloading

So what is the difference between over ri des and Over | oads? Overriding meansyou are
changing the implementation of a method, while overloading means adding new methods
with the same name but of different signatures.

The over 1 oads keyword in Example 3-5 specifies that a procedure is a new version of an existing
procedure with the same name. In addition to providing users with aversion that accepts only integers,
IntelliSense will now show that the Push method has two overloaded signatures, as shown in Figure 3-
2.

Figure 3-2. Push has two overloaded signatures

Dim mal As New NyStack
r,ai.?ushlf{
[81 0 2% Pushjobj as object)|

Dim m&l A= New Hy3vack
m1. Pu=h (5
[82af 2% Push (obj As Integer)]

3.2.4. Adding a New Method

Suppose you want your new car to be available to people with special needs, such as handicapped
drivers. These drivers may not be able to use the conventional brake pedals, and hence, you might need
to add a special brake pedal to the steering wheel.

Y ou can add new methods to a derived class to add functionality that's not there. For example, if you
want users to push strings onto the st ack, you can define special string-friendly methods for the Push
and Pop operations, as shown in Example 3-6.
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VB Black Belt: Hiding a Method

Although the over | oads keyword in VB 2005 lets you define two different versions of the
Push method of My St ack, because the older version is still available, it's possible to pushin
anon-numeric value into the st ack and cause aruntime error. A better way to prevent
users from assigning a non-numeric value into the st ack would beto totally remove the
original push method that acceptsthe j ect parameter. Y ou can do this by using the
Shadows keyword:

Public C ass MyStack

I nherits System Col | ecti ons. St ack

Publ i ¢ Shadows Sub Push(ByVal obj As Integer)
MyBase. Push( obj)

End Sub

End d ass

The shadows keyword will hide all other methods of the same name. In this case, the Push
method now has only one signature, as confirmed by IntelliSensein the figure.
Dim m3l1 As New Hy3cack
m=1. Push |5
[Push (obij As Integer)|

Example 3-6. Adding new Push and Pop methods to MyStack

Public O ass MyStack
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Inherits System Col | ecti ons. St ack

Public Sub PushStr(ByVal obj As String)
MyBase. Push( obj)

End Sub

Public Function PopStr() As String
Return MyBase. Pop
End Function

End d ass

Y ou can use the new methods as follows;

Dmnsl As New MySt ack
nsl. PushStr("Hello")

MsgBox(nmsl. PopStr())

3.2.5. Customizing Initialization

The purpose of a constructor isto initialize the properties of an object when it isinstantiated (i.e.,
created).

Constructors are optional for aclass.
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A constructor is a subroutine with the reserved name New. Y ou can have as many constructors asyou

need so long as each has a different signature. Let's add two constructors to the MySt ack class, as
shown in Example 3-7.

Example 3-7. Adding a custom constructor to MyStack

Public C ass MyStack

Inherits System Col | ecti ons. St ack

Publ ic Sub New()

'---uses the base cl ass constructor

MyBase. New()
End Sub

Public Sub New(ByVal itens() As Object)
For i As Integer = 0 To itens.Length - 1
MyBase. Push(itens(i))

Next
" the followwng will also work:

MyBase. New(i t ens)

End Sub
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The first constructor does not accept an input parameter, and is hence known as the default constructor
(or empty constructor) of the class. The second constructor takes one parameter, i t ens, which is then
used to populate the st ack.

Y ou can now use either of the two constructors to create an instance of the /St ack class, and the
second constructor also initializes its content in a single statement, as shown in the following snippet:

DmitensArray() As Object = {"Hello", "Wrld"}
Dmnsl As New MyStack

Dimns2 As New MyStack(itensArray)

MsgBox(nms2. PopStr()) '---shows "Worl d"
MsgBox(nms2. PopStr()) '---shows "Hell o"
- VB 6 Tip: Thesub New procedurein VB 2005 initializes objects when they are

%> 4. Instantiated; it replacesthe d ass_ Initial i ze method used in VB 6 and earlier
~ versions. Also, the sub New procedureis called only when an object is
instantiated; it cannot be called directly. Thed ass_Initi al i ze event does not
accept any arguments.

3.2.6. Adding Properties

The .NET st ack class exposes a number of properties, such as Count , | sSynchr oni zed, and SyncRoot .
For example, the Count property returns the number of itemsin the st ack. Y ou can add additional
properties to the My St ack class by using the Pr oper t y keyword. For example, you might want to
eXpose anew Count Nuner i ¢ property to return the number of itemsin the stack that are of numeric
type. Y ou may also want to add aDescri pti on property to add a description to the class. To do so, add
the code shown in bold in Example 3-8.

Example 3-8. Adding properties to MyStack
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Public C ass MyStack

Inherits System Col | ecti ons. St ack

Private Description as String

ReadOnly Property Count Nureric() As |nteger
Cet

Dimcounter As Integer = 0

For Each o As (bject In M

If (IsNumeric(o)) Then

counter +=1

End |f

Next

Ret urn counter
End Cet

End Property

Property Description() As String
Cet
Return _Description
End Cet
Set (ByVal value As String)

_Description = val ue
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End Set

End Property

ReadOnly and WriteOnly Properties

There are times when you want to allow usersto read the values of a property only (and
not set it). To do this, you use the ReadOnl y keyword as a prefix to the property definition.
Note that if you use this keyword, you cannot use aSet accessor block:

ReadOnly Property Count Nunmeric( ) As Integer

Get

End Get

End Property

Likewise, you can make a property write-only (so that people can set its value but not read
it). You can do so using thew i t eonl y keyword. Likewise, you cannot have the Get
accessor block if you use this keyword:

WiteOnly Property CountNuneric( ) As Integer

Set
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End GCet

End Property

For aread/write property, you need both the set and Get accessors. If you forget either
one, Visual Studio 2005's new AutoCorrect feature will gladly help you to fix the missing
accessor (seefigure).

perty CouptNumeric () Ais Incege:r
(33 J

Property without a "ReadOnly” or "WriteOnly” specifier
End Get rmaist provide both & ‘Get” and & "Set”,

End Propecty -
F 3 [csert Bhe mpecng “Sat".

& | Iresert the TeadCrky' specher

arty CountBumsrici) As Intage

[FlErparsd 22 Previews

The set and Get accessors that you define allow you to assign and retrieve values from the properties
of aclass. Notice that the values set for the Descri pt i on property are stored internally in the private
variable _Descri pti on.

Thepri vat e access modifier that precedes the declaration for _Descri pti on restricts the use of the
variable to within the class. That is, they are not visible to code outside the class.
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- Using the Di mkeyword within a class has the same effect asusing the Pri vat e
% 4. keyword. Thefollowing statements are equivaent:

Private Description as String

sane as

Dim Description as String

Here's a code snippet that usesthe Set property procedure to assign valuesto the Count Nuneri ¢ and
Descri pti on properties and the Get property procedure to display them:

DmitensArray() As hject = {"Visual", "Basic", 2005}
Dmnsl As New MyStack(itensArray)

nmsl. Description = "This is ny own Stack class!"
MsgBox(nmsl. Count Nuneric) ' displays 1

MsgBox(nmsl. Description) ' displays "This is nmy own Stack class!"”
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With...End With

You can usethenew VB 2005 Wt h..End W t h construct to perform a series of operations
on a specified object without repeatedly typing the name of the object. For example, the
above could be rewritten as:

Wth nmsl
MsgBox( . Count Nuneri c)

MsgBox( . Descri ption)

End Wth
. VB 6 Tip: In VB 6, you can use default properties for objects. For example, you
% 4. Cansimply assign astring to the Text Box control, like this:

Text Box1="Hel |l o Worl d"

equi val ent to...

Text Box1. Text="Hel |l o Wrl d"

Thisis because the Text property isthe default property. The downside to using
this approach is that the code is now less readable; it is much better to explicitly
specify the property.

In VB 2005, default properties for controls are no longer supported.

3.2.7. Weakly Typed Versus Strongly Typed Variables
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When you declare a variable to be of acertain datatype, it issaid to be strongly typed. For example, a
variable may be declared to be of | nt eger type. When you declare the data type of thisvariable, the
Visual Basic compiler performs memory allocation for the | nt eger datatype aswell as optimizations
before the program is executed.

However, there are times when using a strongly typed variableisn't possible. As an example, the Push
method of the st ack class accepts an item of type oj ect (see Figure 3-3).

Figure 3-3. Pushing an Object into a Stack

L A=z Scack
81 = Hev Scack
3l.Pash{"Thiz iz a =tcing™)
al.Push(s
fueh (oli] As Object)
oij:
Tt Sysbarn. Object bo parsh onkto the Syshemo Coledions . Saoc. The valus can be rull

Y ou can assign the value that you have popped from the St ack into an Oj ect variable:

Dim obj As (bj ect

obj = sl1. Pop

Because you can't determine what data type obj will be assigned to until runtime, in this case, obj is
known as weakly typed.

The downside to using weakly typed variablesis that they are less efficient (and thus slower), as doing
the type conversion at runtime chews up resources. Also, a code editor feature like IntelliSense in
Visual Studio will not be able to take advantage of features accorded by early binding. Figure 3-4
shows that Intelli Sense does not know the properties and methods available in obj until runtime.

Figure 3-4. IntelliSense has no clue what data type obj is assigned to
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Dim =21 As Scack

al = New Scack
s1.Fuahi"Thia i3 a sceing™)
al.Faah[5)

Dim oh) As Jhjecc

okl = a3l.Pop

oll.
W Equats
& (GetHachnde
JEkc. Fumnclion Gat Typel) A5 Sysbem. Type
@ ToSring Sebs the Syshem. Type of the ourrent retance

However, you can perform an explicit type conversion for IntelliSense to display the properties and
methods availablein obj using the CType function (see Figure 3-5).

Figure 3-5. Performing an explicit type conversion using the CType function

Dim oh) A3 CBject

ob] = coype(sl.Pop, Inceger) .
@ CongarnTo
W Equals
g GetHashCode
o At Type
& GetTypeode
& Y ahue
il Hirivahe
@ ToStming

TComan| A

In contrast, in the My St ack class, you have added the Pushst r method, which takesin astring data
type, and the PopsSt r method, which returns a string data type. Asthe type of the variable is known
before the program isrun, the st r variableis said to be strongly typed:

Dimnmsl As New MyStack

nmsl. PushStr("This is a string")

Dimstr As String

str = nmsl. PopStr

While using strongly typed variables has its disadvantages over weakly typed variables, using aweakly
typed variable is useful in cases where you are writing generic code (such asthe st ack class) and won't
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know the type of object you are working with until runtime.

3.2.8. Using a Generic Class

With aclass like st ack, which has many uses, it would be great if you could specify the datatypesto
be handled by a particular instance at the time the st ack object is created.

VB 2005 now supports a new feature known as generics and provides a number of so-called generic
classes that anticipate, by design, that they will be customized before they are instantiated. Using
generics, you can define classes that let you specify the data types a class accepts when the classis
instantiated.

To see the benefits of generics, let'srevisit the St ack class that we have been discussing in the last few
sections. Without generics, you are likely to find that you need to write multiple versions of the st ack
classif you want the class to work with more than one data type-say, integers, strings, or a complex
Enpl oyee object. Using generics, you can now defer specifying the type of data that you want to use for
your St ack until you actually instantiate a St ack object in your program. Y ou'll find a new generic

St ack classinthe System Col | ecti ons. Generi ¢ hamespace of the NET Framework Class Library
that allows you to specify during design time the data type you want to use. Here's how to declare that
you want to push and pop integers on a stack:

Dims2 As New _

System Col | ecti ons. Generic. Stack(Of | nteger)

s2. Push(5)
s2. Push( 6)
s2. Push("Sone string..") ' error
- The System Col | ecti ons. Gener i ¢ namespace contains generic versions of
®> 4. oOther datastructuresaswell, such asLi st, Queue, Dictionary,and more.
i

By using the new o keyword, you indicate the type of data you want to use with that class.
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i If youturnption Strict On,the code editor will underline the third Push
¥ 4. method cal, indicating that it is an error to push in astring data type.

[N

If you want to usethe st ack classfor stri ng datatypes, you ssimply do this:

Dims2 As New _

System Col | ections. Generic. Stack(Of String)
s2. Push("VB2005 ")
s2. Push("supports ")

s2. Push(" CGenerics")

Besides using the generic classes in the .NET Framework, you can also write your own generic classes,
atopic that is beyond the scope of this book. (For additional information, see Programming Visual
Basic 2005, O'Reilly.)

3.2.9. Splitting Up the Physical Implementation of a Class

VB 2005 supports anew .NET 2.0 enhancement: partial classes. In anutshell, with partial classes, you
can now split your class definition into multiple physical files. Logically, partial classes do not make
any difference to the compiler. During compile time, the Visual Basic compiler simply groups all the
various partial classes together and treats them as asingle entity.
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Advantages of Generics

Based on what has been discussed, it's not difficult to see the following advantages of
using generics:

Typesafety

Generic types enforce type compliance at compile time and not runtime (asin the
case of using bj ect ). Thisreduces the chances of data type conflict at runtime.

Performance

The data types to be used in a generic class are determined at compile time, hence,
there is no need to perform type casting at runtime, which is a computationally
costly process.

Codereuse

Since you only need to write the class once and customize it to use with the various
datatypes, there is a substantial amount of code reuse.

One of the greatest benefits of partial classesisthat they alow a clean separation of businesslogic and
the user interface (in particular, the code that is generated by the visual designer in Visual Studio 2005).

Using partial classes, the Ul code can be hidden from the devel oper, who usually has no need to access
it anyway. Partial classes also make debugging easier, as the code is partitioned into separate files.
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Reasons to Use Partial Classes

Partial classes allow programmers on your team to work on different parts of a class
without needing to share the same physical file. While thisis useful for projects that
involve big classfiles, be wary: if you find your class files getting too large, it may well
signal adesign fault, and refactoring may be required.

The most compelling reason for using partial classesisto separate your application
business logic from the designer-generated code. For example, the code generated by
Visual Studio 2005 for a Windows Form is kept separate from your businesslogic. This
will prevent devel opers from messing with the code that is used for the Ul. At the same
time, it will prevent you from losing your changes to the designer-generated code when

you changethe UI.

Figure 3-6 shows the code behind of a Windows Form: For niL. Notice that no hidden Windows
designer-generated code appears on the page (as would be visiblein Visual Studio .NET 2003). The
absence of that section allows you to concentrate on writing the business logic of your application and
reduces the chances that you may inadvertently modify the code generated by the designer.

Figure 3-6. The code behind of Form1

T Windewshpplicationi - Micresoll Development Enviranment - [Farm1.vh*}

o Pl [ VWew Poed DBuld Debug Data Tosh  Test  Wielos Commanly  He
e i ek a0 - - 3D

e
¥ ¥ [Forml Evanti}

Fubliz Class Formil

Frivate Sub Forml_Losd|DyVal sender Az System.0bject, |

If for some reason you need to access the Windows designer-generated code, you can go to Solution
Explorer and click on the Show All Files button. There you will find afile named Forml1.Designer.vb

(see Figure 3-7) under the Form1.vb file.

Figure 3-7. Revealing the Windows designer-generated code in Solution Explorer
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=

Salution Esplorer

=N
o] Windowsapplication]
=4 My Project
| References
| ban
| olbj
(i) app-config
5] Farmml.wb
b [ Form. Designer.vb
"ﬂ Farml.rase

HE®HB

Figure 3-8 shows the content of the Form1.Designer.vbfile.

In VB 2005, al of the partial classes except one must usetheParti al keyword prefix; only one class
may omit it. However, it isrecommended that you always prefix all your partial classes with the
Partial keyword. At least thiswill give you avisual cluethat part of the implementation of the class
lies somewhere else, and thisis definitely useful when it comesto debugging.

Figure 3-8. The content of the Windows designer-generated code

= Windewsdpplication? - Microsofi Bevelopment Eneironment - [Form1 Designer.vh®]
%5 D [0t Yew Proect Dold Qetug Dpts  Jooks o Tegt  Window Communty el
e e =TT e A Rl 4 === !
DG G ik =2
}' 1§ Foamnl w
: S Parcial Publis Class Forml
| Inherits Syacen.¥indovws.Forms . Form
| akiol i L
<Iyotem. Pisguortics. lebuggerfontoecCode |} > _
Pubilie Saln Hewd)
AyDams, Newd )
i 2l im reguired by the Tindows Form Designer
InicialiseCamponent |§
End Sub
Form sverpidss dispose to cleas up the compapsnt lise
<Sysvem. Pisgrostics. DebuggeronfeecCode | > _
Peotested Overloads Overeides Son Dispose (ByVal diapossng is Boeoalemn)
If dispoming Andilso componsnts IsMot Nothing Then
eampanants . bispase |
End If
HyBase. hispase (dispasing)
End gub
#a . . . . e . .
While partial classes allow you to split the definition of aclassinto multiple

%> 4. files, you cannot mix languages. That is, al partial classes must be written in the
same language. Besides using the Par t i al keyword for classes, you can aso use
it for structures and interfaces.

=
BT
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If your classimplements many interfaces (see " Creating Contracts with Implementers Using Interfaces”
for more details on interfaces), it isagood ideato use a partial class to contain the implementation for

each interface.

< Day Day Up >
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3.3. Designing Your Own Classes

While the My objects and the hundreds of typesin the NET Framework Class Library provide ready-to-
use solutions to many of the tasks you need to perform in a Visual Basic application, at some point
you'll need to create your own classes. In this section, you'll see how to do that. You'll also see how you
can control accessto the variables and methods in your classes, and when it might make senseto use a
Structure-a "light-weight" class-instead.

3.3.1. Defining a Class

Before you build a car, you need adesign. The design of a car specifiesits properties, its behaviors, and
how it worksinternally. Likewise, to design a class of your own, you need to specify the methods and
properties, aswell as the internal workings of the class.

To see how to define aclass, let's create a st ack class of our own. In the following steps, you'll use the
Visual Studio 2005 class designer to get the work done.

1. Using Visua Studio 2005, create a new Windows application. Name the project St ackC assApp.

2. Add anew classfileto the project by right-clicking on the project name in Solution Explorer and
then selecting Add =—* New Item.... Select the Class template and name it StackClass.vb. Click
Add (see Figure 3-9).

Figure 3-9. Adding a new class file to the project
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3. The StackClass.vb file will now be opened in Visual Studio 2005, ready to be edited. Y ou can
either define your class by coding directly into the open StackClass.vb file, or use the Class
Designer to do the job. Let'sfirst take alook at the Class Designer.

v The Class Designer is not included in the Visual Basic 2005 Express
% 4. Edition. If you areusing Visual Basic 2005 Express Edition, please skip to
% Step 6.

4. To usethe Class Designer, right-click on StackClass.vb in Solution Explorer and then select View
Class Diagram, as shown in Figure 3-10.

Figure 3-10. Invoking the Class Designer
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5. The Class Designer will display arectangular box showing the empty St ackd ass class. To add
methods, properties, and more to the class, right-click on the class rectangle and select Add, as
shown in Figure 3-11, and select the elements you wish to add.

Figure 3-11. Modifying the class
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Figure 3-12 shows what the completed class diagram for St ackd ass might look like after you've
added the methods, properties, and other elements called for in your design. Y ou can use the
Properties window to customize each element (such as access mode, datatype, etc.). However,
when defining arelatively simple class, like the st ackd ass, it isfaster to type the code in
directly, asyou'll do in the next step. The Class Designer is useful when you have severa classes
and you want to view their relationship visually.

Figure 3-12. Adding the various methods, properties, and fields to the StackClass
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6. Let'sabandon the Class Designer, open StackClass.vb, and simply type the code shown in
Example 3-9 into thefile.

Example 3-9. The definition for the StackClass class

Public O ass Stackd ass

'---stores the itens in the stack
Private el enent() As (bject
"---indicate the current stack pointer

Private pointer As |nteger

'---instantiates and specify the default size of the stack
Public Sub New()

ReDi m el enent (100)

pointer = 0

End Sub

'---instantiates and specify the size of the stack
Public Sub New ByVal size As Integer)

ReDi m el enent (si ze - 1)

pointer = 0

End Sub

'---push an iteminto the stack
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Public Sub Push(ByVal item As bject)

I f pointer > UBound(el ement) Then
Throw New Exception("Stack is full.")
End |f

el enment (pointer) = item

pointer += 1

End Sub

"---pop an itemfromthe stack
Publ i c Function Pop() As (bject
pointer -=1
If pointer < O Then
Throw New Exception("Stack is enpty.")
End |f
Return el enent (poi nter)

End Functi on

"---return the nunber of itens in the stack
ReadOnly Property count() As Integer
Get
Ret urn pointer
End Get

End Property
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End d ass

Observe that st ackd ass contains the following elements:

e Two private variables (el enent and poi nt er ) that are used internally to store the itemsin a stack.
ThePri vat e keyword indicates that the variables are visible only within the class and cannot be
accessed outside the class.

e Two constructors (New) that initialize the object when it isinstantiated.

¢ Two methods (a subroutine and a function) for pushing (Push) and popping (Pop) itemsin and out
of the stack. The Publ i ¢ keyword indicates that the methods are accessible outside the class.

o Oneread-only property that returns the number of itemsin the stack.

3.3.2. Controlling Access to Class Members

Variables, classes, and members can be declared to be public or private using the Publ i c and Pri vat e
access modifiers. Access modifiers restrict the scope of member variablesin aclass. For example, a
variable defined with the Pri vat e keyword isvisible only within the classin which it is defined. A
Publ i ¢ variable, on the other hand, is visible outside the class. Declaring a private variable is useful in
cases where you do not want users who are using your class to know about the detailed workings of
your class.

There are two more access modifiers that you can use:
e Protected

e Friend

To see how these two access modifiers affect the scope of variables, classes, and member variables,
consider the following example.

Suppose you have the following class definition:

Public O ass BMN

Friend varl As Integer
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Protected var2 As I|nteger
Private var3 As |nteger
Public var4 As Integer

End d ass

Within the class, you have four variables each declared with a different access modifier. Create an
instance of class BMwand try to assign values to the member variables:

Di m obj A As New BMV

obj A. var1 1

objA var2 = 2 ' Error; not allowed

obj A. var 3 3" Error; not allowed

obj A. var4 4

Y ou will notice that var 2 and var 3 are not accessible because:

e var 2 isdeclared with the Pr ot ect ed access modifier. The Pr ot ect ed access modifier works like
the Pri vat e access modifier, which means that the variable is not visible outside the class.
However, the difference between Pr ot ect ed and Pri vat e isthat variables declared Pr ot ect ed
are visible within their own class or subclasses. Y ou will see more of this in the next example.

e var3isaprivatevariable.

Consider the following example, where class M ni Cooper inherits from class BMv

Public C ass M ni Cooper

I nherits BMW
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Publ i c Sub doSonet hi ng()
MyBase.varl = 1

MyBase.var2 = 2

My/Base. var 3 3 "Error; not allowed
MyBase.var4 = 4
End Sub

End d ass

Within class M ni Cooper , you have a method doSonet hi ng that tries to access the four variablesin the
base class. Notice that var 2 isaccessible but var 3 is not. Thisis because:

e var 2 isvisible within the subclasses of class BMwW Hence, var 2 isaccessible.

e var3isaprivatevariable.

In the two examples above, you may notice that var 1 isvisibleal along. Basically, the Fri end and the
Publ i ¢ access modifiers are similar with the exception that Fri end variables are accessible from
within their declaration context and from anywhere else in the same program (but not outside the
program).

Y ou can combine the two access modifiers, Pr ot ect ed and Fri end, together to give avariable both
protected and friend access. For example, herevar 2 isnow declared as Pr ot ect ed Fri end:

Public C ass BMWV

Friend varl As | nteger

Protected Friend var2 As |nteger
Private var3 As | nteger

Public var4 As |nteger

End d ass
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This meansthat var 2 is visible within the subclass and a so visible within the same program. The
following code example shows that now var 2 is visible within the same program:

Di m obj A As New BMN

objA varl =1

objA var2 = 2 ' Al owed!

objA var3 = 3 ' Error; not allowed
objA.var4 = 4

3.3.3. Aggregating Data Types Using a Structure

Sometimes you need to represent a piece of information using multiple data types, but don't necessarily
want the overhead of defining a class and managing an object. For example, suppose you need to
maintain information about the different types of car owned by a company, such as model and year of
registration. In this case, you can either use a class or astructure to aggregate all the required
information.

In VB 2005, a structure isimplemented using the St r uct ur e keyword. In VB 6, you define structure
using the Type..End Type syntax, which isno longer supported in VB 2005.

Example 3-10 shows the definition for a Structure named Car.

Example 3-10. Declaring a structure

Structure Car
Public Model As String

Public Year As UShort
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End Structure

Notethat ina st r uct ur e, you can define properties and methods just likein a
-y class.
[

e

Touseastruct ure, you simply declare variables to be of the structure type, as shown in Example 3-
11.

Example 3-11. Using structures

Dm Car1l, Car2 As Car

Car1l. Model = "N ssan Maxi ma"

Carl. Year = 2004

Car2 = Carl

Car 2. Model = "Toyota Canry"

Example 3-11 creates two variables of type Ccar . Thefirst variable isinitialized and then copied to the
second variable. Because structure is a value type, changes to the second variable do not affect the first
member (see Figure 3-13).

Figure 3-13. Memory storage for a structure

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Stack

Carl | Nissan Maxima
2004

Car2 | Toyota Camry
2004

So, what is the difference between a class and a structure? A classis areference type, which means that
the actual storage of an object is on the heap with the object variable on the stack pointing to it. A
structure, on the other hand, is avalue type, and its value is stored directly on the stack.

Y ou should use a structure when:

e You have asmall amount of data.

e You perform alarge number of operations on each instance; in this case, performance is much
faster than using a class.

e You have no need to inherit the structure.

A classis preferred when:

e You need to use inheritance for complex data types.

¢ You need to initialize one or more members at creation time.

= Day bay Up >
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3.4. Controlling How Classes Are Implemented

Although you can generally create custom versions of any of classes that you write or find in the .NET
Class Libraries, there will be times when you'll want to control the outcome, especially when others
will use your work. There are also times when you'll want to proveto .NET that your class has fulfilled
the terms of a contract that promises a certain level of functionality and is therefore qualified to handle
particular assignments.

3.4.1. Allowing or Preventing Overridable Methods

In the earlier part of this chapter, you saw how to use the st ack classin the Syst em Col | ecti ons
namespace and how you can extend its functionality by inheriting from it. Y ou were also able to
override and overload some of its methods to suit your own requirements.

In this section, you will learn how you can create classes from which others can inherit. Y ou will also
learn how to specially allow or prevent subclasses from changing your methods.

Using the st ackd ass defined in the last section, suppose you want others, including yourself, to be
able to reuse the class and override its methods. In this case, you would do the following:

Public O ass MyStackd ass

I nherits Stackd ass

End d ass

To override the push and Pop methods in the base class, you would use the over ri des keyword, as
shown in Example 3-12.

Example 3-12. Overriding the Push and Pop methods of MyStackClass
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Public O ass MyStackd ass
I nherits StackC ass

Public Overrides Sub Push(ByVal item As (bject)

MyBase. Push(item

End Sub

Public Overrides Function Pop() As bject

Ret urn MyBase. Pop()

End Functi on

End d ass

However, for the Push and Pop methods to be overridden in the base class, you need to give clients
permission to do so by adding the over ri dabl e keyword, as shown in Example 3-13.

Without the over ri dabl e keyword, you would not be able to override the
- methods in the base class.

B

Example 3-13. Making the Push and Pop methods of StackClass overridable

Public O ass Stackd ass
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Public Overridable Sub Push(ByVal item As bject)
I f pointer > UBound(el enment) Then
Throw New Exception("Stack is full.")
End | f
el enent (pointer) = item
pointer +=1

End Sub

Public Overridabl e Function Pop() As (bject
pointer -=1
If pointer < 0 Then
Throw New Exception("Stack is enpty.")
End |f
Ret urn el ement (poi nter)
End Function

End d ass
In this case, the implementations of the methods are provided, and classes that inherit from them can
choose to override thisimplementation if they want to.

3.4.2. Specifying Implementation Details with Abstract Classes and
Methods

Suppose one day your designer receives acall from a customer who wants the designer to create a
custom car for him. He may tell the designer what his requirements are and what features that he wants
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for that car, but he does not tell the designer what to do, since it is the designer's job to figure out
implementation. In this case, what the customer providesis essentially an abstract class (the request to
design a car) along with alist of various abstract methods (the features of the car).

There are times when you will want to define the structure of a class and leave it to a subclass to
provide its implementation. For example, you might want to define the methods availablein a st ack
class but leave the implementation to the subclass (so that implementers can use whatever data
structures they prefer to implement the st ack, such as an array). Here's an example of how to do it:

Public Mustlnherit C ass Abstract StackC ass
Public Must Override Sub Push(ByVal item As bject)
Publ i c Must Overri de Function Pop() As (bject

End d ass

The must I nherit keyword specifiesthat the Abst ract St ackd ass class cannot be directly
instantiated. The class can be used only if inherited by a subclass. Thus, the following is not valid:

Dim sl As New Abstract StackCl ass ' <--not all owed

The purpose of this classisto provide the base properties and methods for subclasses.

The Push and Pop methods are known as abstract methods. Y ou do not implement an abstract method
when you declare it; itsimplementation is | eft to the classes that inherit fromit. It islogical for this
method to be abstract, because the way you push or pop an item into a st ack is dependent on how you
implement a st ack internally. Y ou declare an abstract method in VB 2005 with the Must Overri de

keyword.

To implement the class and its methods, you then inherit from the Abst r act St ackCl ass, and then
provide the implementation of the methods using the over ri des keyword, as shown in Example 3-14.
Y ou can aso add additional methods and constructors to the class.
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Example 3-14. Implementing the AbstractStackClass abstract class

Public O ass MyStackd ass

Inherits Abstract St ackd ass

Private el enent() As (bject
Private pointer As |nteger
Public Sub New()

ReDi m el enent (100)

pointer = 0

End Sub

Public Sub New(ByVal size As I|nteger)
ReDi m el enent (si ze - 1)
pointer = 0

End Sub
Public Overrides Sub Push(ByVal item As (bject)
If pointer > UBound(el ement) Then

Thr ow New Exception("Stack is full.")

End |f

el enent (pointer) = item
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poi nter +=1

End Sub

Public Overrides Function Pop() As bject
pointer -=1
If pointer < O Then
Throw New Exception("Stack is enpty.")
End |f
Return el enent (poi nter)

End Functi on

End d ass

Note that in an abstract class, you can still provide implementations for some methods so that

subclasses can use them; not all methods must be abstract.

3.4.3. Creating Contracts with Implementers Using Interfaces
Aninterface is similar to the abstract class, with one notable difference: an interface contains no
implementation at all, while an abstract class may specify one or more method implementations.

Consider the interface example in Example 3-15.

Example 3-15. Defining an interface for StackClass

Interface | Stack
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Sub Push(ByVal item As bj ect)
Function Pop() As bject

End I nterface

To implement the interface and the methods contained within it, use the | npl enent s keyword, as
shown in Example 3-16.

Abstract Classes Versus Interfaces

The advantage of using an interface is that a class can implement multiple interfaces, but
can never inherit from more than a single class at the same time. However, when you
implement an interface (or interfaces), you need to implement all of the methods specified
by the interface, since the interface itself cannot have any implementation. An abstract
class, on the other hand, can define the implementation for some of its methods, but you
can only inherit from one abstract class.

Example 3-16. Implementing the IStack interface
Public O ass MyStackd ass
| mpl ements | Stack
Public Function Pop() As (Object Inplenents |Stack. Pop

End Functi on

Public Sub Push(ByVal item As Object) Inplenents |Stack.Push
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End Sub

End d ass

o VB 2005 allows you to implement multiple interfaces.

3.4.4. Controlling the Destruction of Objects

To dereference an object-i.e., remove the reference to an object that you have created-you can
simply set the object variable to Not hi ng, likethis:

Dmnsl As New MyStack()

msl = Not hi ng

e To dereference an object, you need not necessarily set it to Not hi ng. When an
% 4. Object variable goes out of scope (such aswhen reaching the end of afunction),
%% the variable will be dereferenced automatically.

Once an object is dereferenced, the runtime will perform a garbage collection when the memory
pressure gets high enough (i.e., the system begins to run out of memory) to reclaim the memory used by
the object. The garbage collector will call the Fi nal i ze method. Y ou cannot call it directly.

& &

It is not guaranteed that the Fi nal i ze method will be called immediately when
= 4 . an object is dereferenced. Thistiming of thisis entirely up to the garbage
% collector inthe CLR.

TheFi nal i ze method isagood place for you to place code that frees up resources, especialy if your
object uses unmanaged objects (such as database handles or COM objects, and so on; the resources
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used by these objects would not be freed up automatically):

Protected Overrides Sub Finalize()

code to release objects explicitly

End Sub

o VB 6 Tip: Thesub Fi nal i ze procedurein VB 2005 replaces the

*> 4. Oass_Terninat e method used in VB 6 and earlier versions. However, unlike
the d ass_Ter i nat e method, the Fi nal i ze procedure is not guaranteed to
execute immediately after setting an object to Not hi ng.

Because calling the Fi nal i ze method will add overhead to the execution of your application, you
should implement Fi nal i ze only when necessary. Also, theFi nal i ze method is not guaranteed to
ever be called; it depends on the shutdown conditions of the runtime.

Since you can't really determine when an object's resource will be freed up, you can use the second type
of method supported in VB 2005, the Di spose method, and place your code for freeing up the
resources there. To use the Di spose method, you need to implement the | Di sposabl e interface and
implement the | Di sposabl e. Di spose method, as shown in Example 3-17.

Example 3-17. Using the Dispose method
Public C ass MyStack
I nherits Stack

| mpl enent s | Di sposabl e

Protected Overrides Sub Finalize()
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code to rel ease objects explicitly

End Sub

Public Sub Di spose() Inplenents _

| Di sposabl e. Di spose

code to rel ease objects explicitly

End Sub

The advantage of using the Di spose method is that you can explicitly call it to free up al your
resources.

nsl. Di spose()

When you do not call the Di spose method explicitly, you should also call itinFi nal i ze. (Notethat in
Example 3-17, you make a call to the bi spose method in the Fi nal i ze method.) Hence, you need to
make sure that the code in the Di spose method is safe to be called multiple times.
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Disposing of Resources

Often you need to create and use some resources and then immediately release the
resources so that memory can be reclaimed. VB 2005 comes with anew construct known
asUsi ng..End Usi ng. The Usi ng..End Usi ng construct guarantees that the resources
acquired within the Usi ng block will be disposed of after the execution of the block.
Consider the following:

Public Sub Data_Access( _

ByvVal str As String)

Usi ng conn As New Sqgl Connection(str)
Di mds As Dat aSet
'---sonme code to performdata

access

End Usi ng

End Sub

The conn and ds objects are valid only within the Usi ng block. The conn object will be
disposed after the execution of the Usi ng block (its Di spose method will get called). The
Usi ng block isagood way for you to ensure that resources (especially COM objects and
unmanaged code, which would not be unloaded automatically by the garbage collector in
the CLR) are properly disposed of after they are no longer needed.

3.4.5. Tagging Objects with Attributes
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Attributes are descriptive tags that can be used in VB 2005 applications to provide additional
information about types (classes), fields, methods, and properties. Attributes can be used by .NET to
decide how to handle objects while an application is running.

Using our car example, the cars of ambassadors often display aflag indicating their status as VIPs so
that motorists will give way when they approach. The flag in this case can be likened to an attribute.

Using attributes-either those provided by the .NET Framework or those you define yourself-gives
you additional control over the objects in your applications. Attributesin Visual Basic are used in web
services. For example, suppose you wish to expose a TRans| at e method in an ASP.NET Web Service
project. Prefixing the method with the <webMet hod( ) > attribute will expose the method as aweb
service using SOAP, as shown in Example 3-18.

Example 3-18. Using the WebMethod attribute

<WebMet hod() > _

Public Function Translate(ByVal str As String) _

As String

End Functi on

Another occasion on which you're likely to use attributes is when you need to use alegacy unmanaged
DLL to perform some function in a.NET application. To import the relevant function, you'll need to
usethe <Dl | | mport () > attribute, as shown in Example 3-19.

Example 3-19. Using the DIlimport attribute

<Dl | I mport (" KERNEL32. DLL", EntryPoi nt:="MveFil| eW,

Set Last Error: =True, Char Set: =Char Set . Uni code,
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Exact Spel | i ng: =Tr ue,
Cal I'i ngConventi on: =Cal | i ngConvention. StdCal | )> _
Publ i c Shared Function MoveFile(ByVal src As String,
ByVal dst As String) _
As Bool ean
" Leave function enpty - DLLInport attribute forwards
" calls to MoveFile to MoveFil eWin KERNEL32. DLL.

End Functi on

i Tousethe <D I | mpor t () > attribute, you need to import the
%3 4. System Runtine.lnteropServices hamespacein your project.
e

In Visual Studio 2005, you can use attributes to mark a method in a class as obsolete. Marking a
method with the <bsol et e( ) > intrinsic attribute causes a warning message to be displayed when
someone attempts to use it, as shown in Example 3-20.

Example 3-20. Using the Obsolete intrinsic attribute

Public C ass MyStack

<Cbsol ete("This nethod is obsol ete. Use Push(obj as Cbject)")> _
Public Sub PushStr(ByVal obj As String)
MyBase. Push( obj)

End Sub
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Suppose now you tried to use the Pushst r method of the MySt ack class:

Dmns2 As New MyStack()

nms2. PushStr("Hel |l 0")

Visual Studio 2005 will signal awarning (not an error though) in the Error List window (see Figure 3-
14).

Figure 3-14. The Error List window displaying the warning on the obsolete method

Dim mad Ly Hew HyScack()
maZ . Fush3ce ("Hello™|
i e e e e

(D 0 Errors | | ) 1 Wi | [ 0 Messages
% 1 Publi Sub PashSa{ob As Rring B P‘::I-ﬂ: LRy ¥ ‘Wincovrhppkcaborrd
oheiete; This i olsokibe. Use
Pushiod| & CbectF
. A more thorough discussion of attributes is beyond the scope of this book. For

= 4. additional information, see Programming Visual Basic 2005 by Jesse Liberty
* (O'Reilly) or Programming .NET Components by Juval Lowy (O'Reilly).
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3.5. Summary

This chapter has explored several concepts central to the practice of OOP and demonstrated how you
can use them with VB 2005. Here is what you have learned:
» The benefits of using the OOP features of VB 2005, especially code reuse

o How to create anew class using the Class Designer and the VB 2005 language, and how to
instantiate it at runtime

» How to extend an existing class by inheriting from it and overriding or overloading its methods

o Enhancementsto VB 2005 that provide additional support for code reuse: generics and partial
classes

e Advanced OO techniques for controlling how classes are implemented and objects are handled at
runtime, such as the use of abstract classes and methods, interfaces, attributes, and access
modifiers

In the next chapter, you will learn more about what's new in Windows development in VB 2005 and
see how to put the VB 2005 language and its new support for OOP to work.
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Chapter 4. Developing a Windows
Application

Now that you've become familiar with the latest features of the VB 2005 |language and the new
productivity tools added to Visual Studio 2005, it's time to build a complete application.

In this chapter, you will build a Windows application that you can use to create an online catalog of the
books you own. The catalog stores details such asthe ISBN (the book industry standard number used to
uniquely identify a book), title, authors, publisher, and price of each volume in your collection. The
application lets you search Amazon.com for information about particular titles by entering keywordsin
a search window. Y ou can then store that information, including images of the book covers, in a
personal database on your Windows workstation or PC.

Later in the chapter, you'll add a second window to the application that |ets users display the complete
catalog of books stored in the local database and to display the details of any particular title.

Figure 4-1 shows the main window of the finished application. The window includes two panels: a
panel on the left for showing the results of Amazon.com keyword searches that you enter and a panel
on theright for displaying the details of a particular book returned by the search. The main window
contains the usual features you expect to find in a Windows application such as a menu, atoolbar, and
a status bar. Figure 4-30 shows the finished application with both windows open.

Y ou will build the application using several of the latest Visua Studio 2005 controls, including the
SplitContainer, MenuStrip, Tool Strip,andStatusStrip controls. You will also work with data
access controls and wizards that simplify the use of the ADO.NET classes for data access. Y ou will use
the Amazon.com web service to retrieve detailed information about your books and then save it for
offline viewing, and you'll see how easy it isto incorporate a web service in an application with Visual
Studio 2005. Though multithreading has traditionally been seen as ablack art, the new

Backgr oundWr ker control reduces its use to a drag-and-drop operation. Y ou'll use multithreading to
keep the Ul of your Windows application responsive while it's accessing the Amazon.com web service.

Once the library application is complete, you will use ClickOnce, a new smart client deployment
techniguein the .NET Framework 2.0, to post it to an 11S host. ClickOnce is not only an easier way to
deploy Windows applications that make use of the Internet, but ClickOnce aso ensures that the user
will be notified whenever an updated version of the application is posted to the server. You'll usethis
feature to deploy an updated version of the library application at the end of this chapter.
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Figure 4-1. The completed personal library application
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4.1. Creating the Windows Application and Building the Mait
Window

The first step toward building the library application isto use Visua Studio 2005 to create a new Windows
application project and then build the main window. Y ou'll use avariety of new controls that ship with Vis
Basic 2005 to get the job done.

1. Launch Visua Studio 2005 and create a new Windows application by selecting File —* New Project
Choose the Visual Basic/Windows project type in the Project types dialog panel and select the Windc
Application template in the Templates panel, as shown in Figure 4-2 . Name the project LibraryApp .
OK. Visual Studio will create the project and display ablank form with the default name For mt. vb [T
]. Project files are displayed in the Solution Explorer window to the right of the form design page. Yo
access the properties of For i in the Properties window, also to the right of the form design page. To
application a public name, set the name of For mi to "Library Application” by entering the string as its
property in the Properties window. When the main application window displays, this name will appee
titlebar.

Figure 4-2. Creating a new Windows application project
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2. Now you're ready to construct the application main window. Y ou'll begin by adding an Office style m
For mlL . Click on the Toolbox tab to the left of the For mi. designer page and drag-and-drop aMenusSt r i
control from the Menus & Toolbars tab onto For mi . The empty menu bar is automatically placed at tl
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of the page, and an icon for the control appearsin astrip at the bottom of the designer page. Y ou can
the Properties window for the control by clicking either the empty bar or the control icon.

Click on the Insert Standard Itemslink in the MenusSt ri p Tasks menu to insert the commonly used Fil
Tools, and Help menus, as shown in Figure 4-3 .

3. Next, add atoolbar to the window by dragging-and-dropping the Tool St ri p control from the Menus
Toolbarstab in the Toolbox onto For mi . Click on the Insert Standard Items link to add the list of con
used toolbar icons as shown in Figure 4-4 .

Figure 4-3. Adding a MenuStrip control to the form
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Figure 4-4. Adding a ToolStrip control to the form
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Thenew MenuSt ri p and Tool Stri p controlsin VB 2005 make it much easier for
%o 4. developersto create professional looking Windows applications.

4. The design for the main window shown in Figure 4-1 callsfor a status bar that we'll use to show prog
gathering information from Amazon.com when a user initiates a search. You'll build the bar by draggi
dropping a st at usSt ri p control onto For mi , and then add a St at usLabel control by selecting the
St at usLabel item fromthe st at usStri p drop-down listbox, as shown in Figure 4-5. The St at usLal
control workslike any Label control.
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Figure 4-5. Inserting StatusLabel and ProgressBar controls into the StatusStrip cor
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5. To create the separate search and book details panels shown in Figure 4-1 , drag-and-drop a Spl i t Cor
control from the Containers tab of the Toolbox onto For il . The Spl i t Cont ai ner control represents
control consisting of amovable bar that divides a container's display areainto two resizable panels. S

Bor der St yl e property of the Spl i t Cont ai ner control to "Fixed3D" so that it shows athree-dimensic
border.

The spl i t Cont ai ner control isnew in VB 2005 and is a much improved version of
%o 4. Iitspredecessor.

SN

At this point, your application window should look like the one shown in Figure 4-6 .

Figure 4-6. Adding a SplitContainer control to the form
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6. Populate the left panel of the Spl i t Cont ai ner control with the controls as shown in Figure 4-7 by dr:
and-dropping each control from the Toolbox onto the form. Name the controls as shown by clicking ¢
control and setting its Nane property in the Properties window.

4.1.1. Creating a Database to Store Books Information
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The information about each book that a user acquires from Amazon.com needs to be saved to alocal datab
the PC or workstation. To provide this functionality, you need to add a database to your project. For this pr
you'll use a SQL database file to store your book data. Once you've created the database file, you'll add ata
store the individual records for each book in your collection.

Figure 4-7. Populating the left panel of the SplitContainer control
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1. Toadd adatabasefileto your project, first right-click on the project name, Li br ar yApp , in Solution |
and then select Add =— New Item.... Now, in the Add New Item dialog box, select SQL Database ar
the Name of the database file to Library.mdf , as shown in Figure 4-8 . Click Add.
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Figure 4-8. Adding a SQL database to the project
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The Library.mdf database file icon will now appear in the Solution Explorer window, and the Data &
Configuration Wizard will appear. Asyou won't be using thiswizard, click Cancel.

2. Now you're ready to create the table to hold the records for the booksin your library. Double-click the
Library.mdf fileicon to view it in more detall in the Database Explorer as shown in Figure 4-9 .

Expand the Library.mdf file, right-click on the Tables subfolder icon, and select Add New Table. Vis
Studio 2005 creates the table and displays a blank page (dbo: Table 1) that you'll use to defineitsrec

Figure 4-9. Adding a new table to the database

- _JJ Dats Connechorns
= [k Lbrary.mdf

- i Database Diagrams

B 7aic: I
6 [ Views Acdd Mew Tabls
£ [ Stened

o

& [ Fun il
& [ Synor (2] Refrash
& il Typed

- ! P tes
- [ Assen = paoce)

With ablank table in hand, you'll now define its columns and fields. Enter the name of each field as s
Figure 4-10 . After entering a name, tab to the right to enter a datatype. Y ou can type in the data type
in Figure 4-10, or select it from the drop-down menu provided by Visual Studio 2005. You'll need to
the Data Type for Title and Publisher manually to specify a 100 character length. Tab to the last colur
specify whether null values are allowed. By default, they are. The ISBN field contains the primary ke
each record. Select and right-click on the field and select Set Primary Key from the drop-down menu.
Uncheck the Allow Nulls box for the field since it would be unacceptabl e to have arecord in the data
without a primary key. Figure 4-10 shows the completed page.

Save the table by selecting "Save Table 1" from the File menu. When prompted, name the table Titles

Close the table window by right-clicking on itstitle tab and selecting Close.

Figure 4-10. Defining a table
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4.1.2. Binding Library Data to the Form

Y ou will now use the data-binding features of VB 2005 to bind the database that you have just created to tt
To do so, you need to add a data source to the Data Sources window.

1. Go to Data=> Show Data Sources to display the Data Sources window.

2. Click onthe Add New Data Source button at the top of the Data Sources window to add a new data s
asshowninFigure4-11 .

Figure 4-11. Adding a new data source
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Add new data
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The Data Source Configuration Wizard will appear. Select Database as the Data Source type and clicl

3. When the "Choose your data connection” dialog appears, you will notice that the Library.mdf file has
been selected, as shown in Figure 4-12). Click Next.

4. Now you have the option to save the connection string that the page will use to connect to the Library
database in the application configuration file. This option allows you to change the database details et
without recompiling the application even after it has been deployed. Thisisthe default, so leave the
checkbox checked and click Next to go to the next step.

5. Inthe next window, the " Choose your database objects dialog,” you can select the table(s) you want t
with. For this project, check the Titlestable, which contains the records for your stored books. This st

shown in Figure 4-13.

Figure 4-12. Selecting the data connection
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Figure 4-13. Selecting the table to work with
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That'sit! You've configured the Library.mdf database file as a data source without writing aline of cc
Now click Finish.

Y ou should now see the Titlestable displayed as atree in the Data Sources window, as shown in FigL

e Remember to close the table window as described in step 2 of the section "Creating a
*s 1. Database to Store Books Information.” Otherwise, the Data Sources window will not
~ display theicons next to the table and fields.
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Figure 4-14. The Titles table in the Data Sources window
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6. You will now change the binding of some of the fields in the table in the Data Sources window. Char
binding of the ISBN field from Text Box to Label so that the ISBN of abook is displayed in a non-edi
Label control (see Figure 4-15). Also, change the binding of the Cover field from None to Pi ct ur eBc
Doing so will display the data contained in the Cover field in aPi ct ur eBox control.

Figure 4-15. Changing the default binding of the Titles table
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7. Drag-and-drop the ISBN, Title, Authors, Publisher, Price , and Cover fields (individually) from the T
table in the Data Sources window onto the right panel of the Spl i t Cont ai ner control. Also, add in a
control named Add Title. The form should now ook like the one shown in Figure 4-16 . Name the co
as shown in the figure callouts (the names appear in parentheses).

Figure 4-16. Populating the form with the various controls
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8. You will notice that a couple of controls appeared at the bottom of the Form1.vb design page (see Fic
17). These controls perform all the magic of binding the datain your database to the controls on your
Going into the details of what they do specifically is beyond the scope of this book.

Figure 4-17. The controls added at the bottom of Form1.vb
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9. You will also notice that a control known as the Bi ndi ngNavi gat or control is added to the form whel
drag-and-drop the fields from the Data Sources window onto the form (see Figure 4-18 ). This contro
users to navigate through the records in the database. As we are not going to let the user view thelist «
books in this window, the control is not relevant in this case. So, set its Vi si bl e property to Fal se SO
will not display on the form. Alternatively, you can just delete it.

Figure 4-18. The BindingNavigator control added to the form
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10. Onceyou've completed the Library Application form, you need to set afew of the properties of the ne
added controls. First, you'll want to set the Anchor property of each control to ensure that each is corr
resized and positioned when a user resizes the form. The Anchor property of acontrol determines whi
should be positioned when the form isresized. For example, if a control's Anchor property is set to Tc
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Lef t , the control's position will be fixed. However, if its Anchor property issettoBottom Right i
position will be anchored to the bottom-right corner of the form (see Figure 4-19).

Figure 4-19. Setting the Anchor property of a control to "Bottom, Right"

Bution 1 Bution
|_Buton? |

If the Anchor property issetto Top, Left, Right ,thecontrol will beresized horizontally when the form
resized (see Figure 4-20).

Figure 4-20. Setting the Anchor property of a control to "Top, Left, Right"

==

If the Anchor property issetto Top, Bottom Left, Right ,thecontrol will beresized both vertically an
horizontally when the form isresized (see Figure 4-21).

Set the Anchor property of each control on the main application window to the value shownin Table 4-1 .

Figure 4-21. Setting the Anchor property of a control to "Top, Bottom, Left, Right"

=

Table 4-1. Setting the Anchor property of the various controls
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Control name Vaue

t xt Keywor ds Top, Left, Right

bt nGet I nfo Top, Right

| st Books Top, Bottom Left, Right
chkAut oAdd Bottom Left, Right
chkShowCover Bottom Left, Right
bt nVi ewCat al og Bottom Left, Right
| bl I SBN Top, Left

txtTitle Top, Left, Right

t xt Aut hor s Top, Left, Right

t xt Publ i sher Top, Left, Right
txtPrice Top, Left, Right

pi cCover Top, Right

bt nAddTi tl e Bottom Left

Whileyou're at it, also set the properties of three other controls on the window to the values shown in Tabl

Table 4-2. Setting the properties of the various controls

Control name |  Property Vaue Description

| bl I SBN Border Styl e | Fi xedSi ngl e | This draws arectangle around the control.
chkShowCover | Checked TRue The control is checked by default.

pi cCover Si zeMbde Aut 0Si ze The image will be displayed initsoriginal size.

The resizing and reallocating of controls is much improved in VB 2005 compared to VB 6. By setting the £
property of each control, you can ensure that the controls are automatically resized or repositioned when th
resizes the form, as shown in Figure 4-22 .

Figure 4-22. Resizing the controls
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4.1.3. Adding a Web Reference to Amazon.com

The Library Application uses Amazon.com's E-Commerce web service (ECS for short) to obtain detailed
information about a book, such as its description, selling price, customers' reviews, and cover image. To us
Amazon. com web service, you need to register as auser and use the subscription ID assigned to you by Ar
to access the service programmatically. Y ou can register for the service at: www.amazon.com/gp/aws/landi
. Thereisno charge for using the service. To continue with this example, you should register now.

Once you have registered with Amazon.com, you need to add aweb reference to your project to use the ser
Once you have added the web reference, Visua Studio 2005 can automatically generate aproxy classfor y
that you can invoke the web service asif you were making callsto anormal object, asyou will seein the ne
section, "Accessing the Amazon.com Web Services."

1. Toadd aweb reference to your project, right-click on the project name in Solution Explorer and then
Add Web Reference.

2. Inthe Add Web Reference window, enter the following URL and click Go:
http://webservices.amazon.com/AWSECommerceService/ AWSECom-merceService.wsdl .

This URL contains the location of the WSDL document needed by Visual Studio 20C
% 4. togenerate the web proxy class.

SN

3. If the WSDL document is retrieved successfully, you can add it to your project by clicking the Add R
button (see Figure 4-23 ). Name the web reference AmazonWs .
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Figure 4-23. Adding a web reference
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4.1.4. Accessing the Amazon.com Web Services

When a Library Application user enters search keywords for a book, the application needs to connect to
Amazon.com's web service to request a search and download the list of titles returned. While the user wait:
result, it's always a good idea to report the status of the search in the st at usSt ri p control with some text &
as an hourglass cursor, as shown in Figure 4-24 .

In this section, you'll first program the controls that show status. Y ou'll use the St at usLabel control on For
display some status text while the search proceeds and change the cursor to an hourglass to provide avisua
representation of work in progress. Once the status controls are coded, you'll write the code that calls the
Amazon.com web service and loads information retrieved by the keyword search into the Li st Box control
(I st Books ) that displays the result.
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Web Services

A web service is abusiness object residing on a server that you can programmatically access through
the network. For example, companies like Amazon.com and Google have both found valuesin
making parts of their data available to their customers through web services. Using web services,
customers can now integrate data from Amazon.com or Google into their own application. To ensure
interoperability between web services and their users (known as web service consumers), most web
services use open standards such as SOAP, XML, HTTP, and WSDL.:

XML

Used as the language for exchanging messages between aweb service and its consumer.

SOAP (Simple Object Access Protocol )

Used asthe XML messaging format.

HTTP

Used as the transport protocol to carry web services messages.

WSDL (Web Services Description Language )

Used to write the contract that defines the functions that the web service has to offer.

Figure 4-24. Displaying the status in the StatusStrip control
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Retrieving book information...

Y ou will first define two global variables within the form to use the Amazon.com web service

Public O ass Forml

"---0bjects to store the response of the Wb service
D m amazonResponse As AmazonWs. |t enSear chResponse = Not hi ng

Di m amazonl tens As AmazonWs. Iten{) = Not hi ng

Note the parentheses () after Item, which are required.

=
Ty

2. To code the status control and change the default cursor to the hourglass, double-click on the Get Infc
(bt nGet I nf 0 ) to switch to the code behind for itsa i ck event handler. Enter the code shown in Exar
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Example 4-1. btnGetInfo Click event handler

Private Sub btnGetInfo Oick( _
ByVal sender As System (bject,
ByVal e As System Event Args) _

Handl es btnGetl nfo.dick

'---changes the cursor to an hourgl ass
Me. Cursor = Cursors. Wit Cursor
Tool Stri pStatusLabel 1. Text = "Retrieving book information..
Get Bookl nformati on(Tri n(t xt Keywords. Text))

End Sub

The code in Example 4-1 displays status text (by setting the Text property of Tool St ri pSt at usLabel
changes the default cursor to use an hourglass (using the Me. Cur sor property). Next, the event handle
Get Book! nf or mat i on , which calls the Amazon.com event handler and passesit the search keywords
user has entered into the t xt Keywor d text box control.

3. Now you need to code the Get Book! nf or mat i on subroutine. The Get Book! nf or mat i on subroutineta
single parameter (keywor d ) and calls the Amazon.com web service. When the result is returned, disp
the Search Results window of the Library Application. Figure 4-25 shows the results you'll get when
enter my name as the search string.

Figure 4-25. Displaying the results from Amazon.com
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Add the Get BooklI nf or mat i on subroutine to the For mi class on its codebehind page by entering the code st

Example 4-2 . Remember to assign the value of the subscription ID assigned you by Amazon.com to
Subscriptionld.

Example 4-2. GetBookInformation subroutine

Publ i ¢ Sub Get Bookl nformati on(ByVal keyword As String)
D mitenBear chRequest As New AmazonWs. | t enSear chRequest
DimitenBearch As New AmazonWs. | t enSear ch
"---initialize objects
Wt h itentBear chRequest

'---set the search keyword(s)

. Keywords = keyword

'---set the size of the response

. ResponseG oup = New String() {"Mediun}
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---set the Searchl ndex or search node
. Sear chl ndex = "Books"

End Wth

Wth itenBSearch

'---set the Amazon.com Subscriptionld

. Subscriptionld = "your_subscription_Id _here"

. Request = New AmazonWe. | t enSear chRequest ()
{itenBSear chRequest }

End Wth

Try
---invoke the Amazon.com web service

amazonResponse = _

My. WebSer vi ces. AWSECommer ceSer vi ce. | t enSear ch(i t enSear ch)

| f amazonResponse | sNot Not hi ng Then
amazonltens = amazonResponse. ltens(0).ltem
End If
Catch ex as Exception

MsgBox(ex. ToStri ng)
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Finally

'---change the cursor to default
Me. Cursor = Cursors. Def aul t

Tool Stri pSt atusLabel 1. Text = ""

End Try

| f amazonltens |Is Nothing then Exit Sub

| st Books. Itens. C ear ()

'---add the books to the |istbox

For i As Integer = 0 To amazonltens. Length - 1
Wth amazonltens(i)

| st Books. Itens. Add(.ltemAttributes. Title)

End Wth
Next
End Sub
e For simplicity, the Library Application will retrieve only the first 10 results from
% 4. Amazon.com.

4.1.5. Displaying Book Information and Covers

With the results of a search now available in the Search Results window, you want to enable usersto view
details of any titlein thelist by selecting its name.
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When atitle is selected, a number of actions need to occur. First, the application needs to display the book
in the righthand pane of the Library Application window. Book covers require specia handling. Since mos
will want to see the cover of abook they've chosen, the Show Cover checkbox in Figure 4-24 issettot r ue
(checked) by default. Unless the user unchecks the box, the cover of atitleis awaysretrieved along with it
information. However, the Amazon.com web service supplies a URL that points to the location of the imag
theimage itself. So, you'll need to write code to download the image onto the local computer before you ce
display it.

Finally, if the user has checked the Auto-add Title checkbox, the application needs to automatically add the
selected title to the database.

Abiding by the Amazon Web Services
Licenses Agreement

The Amazon Web Services Licenses Agreement describes the set of rules and time limits that you
must respect to remain compliant with the license. In particular, applications that store datain a
database must store a timestamp along with the data, show this timestamp adjacent to the data, and
offer a Refresh function.

The actions can all be carried out by the event handler for the Sel ect edl ndexChanged event of the | st Boo!
listbox control, which fires when a user clicks on any iteminitslist.

1. Togenerate acode stub for the Sel ect edl ndexChanged event of the | st Book control, double-click o
control on For L . To code the event, enter the code shown in bold in Example 4-3.

Example 4-3. 1stBooks SelectedindexChanged event handler

Private Sub | stBooks_ Sel ect edl ndexChanged( _
ByVal sender As System (bject,
ByVal e As System Event Args) _

Handl es | st Books. Sel ect edl ndexChanged
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| f | st Books. Sel ectedl ndex < 0 Then Exit Sub

Try
'---display detailed book information
Wth amazonltens(| st Books. Sel ect edl ndex)

| bl  SBN. Text = . ASIN

txtTitle . Text = . ItemAttributes. Title
t xt Aut hors. Text = Join(.ltemAttri butes. Author, ",")
t xt Publ i sher. Text = .ltemAttri butes. Publisher

txtPrice. Text = _
.ltemAttributes. ListPrice. FormattedPrice. ToString

Tool Stri pStatusLabel 1. Text = .ItemAttributes. Title

'---downl oads the cover of the book
I f chkShowCover. Checked Then
'---downl oad the cover inmage
D m webReq As Net. Htt pWebRequest = _
Net . Ht t pWebRequest . Create( _
. Medi um mage. URL. ToStri ng)
Di m webResp As Net. Htt pWebResponse = _

webReq. Cet Response()

'---displays the inage
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pi cCover. | mge = _

| mage. Frontst r ean{ webResp. Get ResponseStrean())

End |f

'---auto-add a title
| f chkAut oAdd. Checked Then
AddTi tl e()
End I f
End Wth
Catch ex As Exception
Di spl ayError (ex. ToStri ng)

End Try End Sub

2. TheDi spl ayEr ror method that you call in Example 4-4 simply sounds a beep and displays the error |
inthe st at usLabel control inthest atusStrip control.

Example 4-4. DisplayError subroutine

Private Sub DisplayError(ByVal nessage As String)
My. Conput er . Audi o. Pl aySyst enSound( _
Syst em Medi a. Syst enSounds. Excl anat i on)
Tool Stri pStatusLabel 1. Text = "Error : " & nessage

End Sub
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Y ou can play different types of sounds by supplying the Pl aySyst enSound method with one of the fo
valuesfrom the Syst em Medi a . Syst enSounds enumeration:

o Asterisk

o Beep

o Excl amati on
o Hand

o Question

Figure 4-25 , earlier in this chapter, shows the result of a search for the author Wei-Meng Lee. When you ¢
the title of one of the booksin the resultslist (for example, ASP.NET 2.0: A Developer'sNotebook ), the de
information available for the selected book is displayed.

4.1.6. Saving Book Information

Now you need to write the routines that add book information to the user's database either because "Auto-a
box" is checked or because the user has clicked the Add Title button. While the detailed book information
title is displayed on the form, you'll al'so want to give the user the option to modify the data before saving it
local databasefile.

1. First, you'll code the Add Title button event handler. Double-click the Add Title button on For ni. and
the code in Example 4-5.

Example 4-5. btnAddTitle Click event handler

Private Sub btnAddTitle Cick( _
ByVal sender As System (bject,
ByVal e As System Event Args) _
Handl es bt nAddTitle. dick

AddTi t 1 e()
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End Sub

The event handler callsthe AddTi t | e subroutine, where the heavy lifting is done.

2. The AddTi t | e subroutine called by Example 4-6 is responsible for recording the details of atitle you
stored in the local databasefile, Library.mdf . The subroutine first converts the image displayed in the
Pi ct ur eBox control into abyte array. The new record is then saved into the database using the
Ti t| esTabl eAdapt er control that you added to the form earlier (see also Figure 4-17 , earlier in this
chapter).

Example 4-6. AddTitle subroutine

Public Sub AddTitle()
Try
'---get the book cover inmage as a byte array---
Dmns As New System | O MenoryStrean()
pi cCover. | mage. Save(ns, picCover. | mage. RawFor mat)
D m coverimage() As Byte = ms. GetBuffer

ns. Cl ose()

'---add the newtitle to the database---
Tit| esTabl eAdapter. I nsert (Il bl SBN. Text,
txtTitle. Text, txtAuthors. Text,
t xt Publ i sher. Text, txtPrice. Text, coverinmage)
Tool Stri pStatusLabel 1. Text += " - Added"

Catch ex As Exception
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D splayError("Error adding title.")

End Try

End Sub

feat.

All the hard work needed to save the new record into the database is performed by the
% 4. TitlesTabl eAdapter control. TheTit| esTabl eAdapt er control uses ADO.NET (the dat:
access technology used in the .NET Framework) behind the scenes to accomplish this mee

4.1.7. Testing the Application

Now you are ready to take the application for atest drive. Start it up by pressing F5. Enter some keywords!
book, say, the author name, title, or ISBN. Click on the Get Info button to retrieve alist of titles matching y
search criteriaand list them on the Li st box control. You'll notice that the application hangs for awhile wh
submit the search request, and the form does not appear to repaint itself when overlapped by another windc
WEe'll deal with this problem in afuture section, "Accessing the Web Services Asynchronously.” You can d
the details of abook in the righthand pane of the application window by selecting an itemin the Li st Box €

of the Search Results window, as shown in Figure 4-26 .

Click the Add Title button to save the book information into the local database. If you check the " Auto-add
checkbox, book information is saved automatically just by selecting atitle from the Search Results list.
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If you were to include similar functionality in a production application, you would need to
store the "freshness date" along with each book, display that date along with the other
information, and offer the user the ability to refresh the datato make sure the price and
other information is accurate. See the Amazon license agreement for details.
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4.2. Viewing Book Information Offline

With the book information saved in the database, you will now add a second window to the project so
that users can view their book catalogs offline. The Books Catalog window will be invoked by clicking
on the View Catalog button that you've aready added to the Library Application main window. By
clicking on any title listed in the catal og, the user will be able to display its details, including an image
of its cover.

You'll build the Books Catalog window using the new Data Source Configuration Wizard and two new
controls. Dat aG i dVi ew and Bi ndi ngNavi gat or . With the exception of the event handler for the View
Catal og button, you'll accomplish this task without writing any code.

4.2.1. Create the Books Catalog Window

First you need to create the window that will display the book catalog and make it accessible from the
Library Application main window.

1. To create the Books Catalog page, add another form to the project by right-clicking on the project
name, LibraryApp, in Solution Explorer and then selecting Add = New Item... Select the
Windows Form template and use the default name Form2.vb. Click Add and note the addition of
the form to the LibraryApp project in the Solution Explorer.

2. Setthe Text property of Form2.vb to "Books Catalog,” which changes the title of the form to
"Books Catalog." Now the title reflects the purpose of the form in the application.

3. Finaly, you need to link the Books Catal og page to the main application window. On the
Forml.vb design page, double-click on the View Catalog button and enter the single bold line of
code in Example 4-7.

Example 4-7. btnViewCatalog Click event handler

Private Sub btnViewCatal og Oick( _
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ByVal sender As System (bject,

ByVal e As System Event Args) _

Handl es bt nVi ewCat al og. i ck
For m2. ShowDi al og()

End Sub

When a user clicksthe View Catalog button, the Books Catalog page (Form2.vb) will be displayed.

4.2.2. Binding Library Data to the Books Catalog Form

Y ou will once again use the data-binding features of VB 2005 to display all the recordsin the database
on the newly added form.

1. Goto Data= Show Data Sourcesto display the Data Sources window.

Figure 4-27. Binding the Titles table to a DataGridView control

Data Sources 1

3 @n P e

=] -LlLﬂ:raryﬂataSet

EREE | Titles [

& [Mone]
[=% ListBox
[ DataGridvien |
ES] Detais

&1} Ams Customize...

Gy Sohutio... | [j]Datas. .

2. Change the binding of the Titlestable to the Dat aGri dVi ew control (see Figure 4-27).

3. Drag-and-drop the Titlestable from the Data Sources window onto Form2.vb. A Dat aG i dVi ew

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

and aBi ndi ngNavi gat or control will be created automatically. In the Dat aG i dVvi ew Tasks menu,
check the Enable Column Reordering checkbox so that users can sort the rows of their catalog
entries by field. The Dat aGri dVi ew Tasks menu is shown in Figure 4-28.

Figure 4-28. Configuring the DataGridView control
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4. Sincethelist of titles shown in the Books Catalog window doesn't have to include everything
thereisto know about each book, it makes sense to display the Title, Authors, and Publisher
fields only. To remove the unwanted fields, go to the Dat aGr i dVvi ew Tasks menu again, click on
the Edit Columns link, and remove the following fields:

o ISBN
o Price
o Cover

Theresult isalist of booksthat displays only the title, authors, and the publisher.

5. You will now change the binding of the Titlestable in the Data Sources window from
Dat aGri dVi ewto Det ai | s. Thiswill allow you to display individual records instead of multiple
records on the form.

Now drag-and-drop the Titles table from the Data Sources window onto Form2.vb.

6. Finaly, you'll want to add a Close button to the Books Catal og window so users can close the
form when they've finished using it. To do that, add aBut t on control to Form2.vb and set its Text
property to "Close." Name the But t on control bt nCl ose. Form2.vb will now look like the version
shown in Figure 4-29.
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Figure 4-29. Form2 with the various controls
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7. Towireupthed i ck event handler for the Close button, double-click on the Close button and
enter the code shown in Example 4-8. It's worth noting that thisis the only code you've had to
writeto create thisform.

Example 4-8. Close button Click event handler

Private Sub btnC ose Cick( _
ByVal sender As System Obj ect,
ByVal e As System Event Args) _
Handl es btnCl ose. dick
" Me refers to the current object (FornR)
Me. C ose()

End Sub

8. Onelast step remains. On For n2, set the Pi ct ur eBox control's Si zeMobde property to Aut 0Si ze SO
that the cover of abook can be displayed in its original downloaded size.
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4.2.3. Testing the Application

Y ou can now test the application by pressing F5. On Form1.vb, click on the View Catalog button to
display Form2.vb, as shown in Figure 4-30.

Figure 4-30. Displaying the catalog of books
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Try editing existing records by modifying the datain the bat aGri dvi ew control or the text boxes on the
right of the window. To save changes to the database, you need to click the Save Data button, as shown
in Figure 4-31. Y ou can also delete records by clicking on the Delete button and then the Save Data

button to effect the change.
o Note that for simplicity, you will not be able to add new records in this window
W 4. astheISBN field is non-editable.

Figure 4-31. Adding and deleting records
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4.3. Deploying the Application

Visual Studio 2005 makes the deployment of Windows applications to your users extremely easy and
painless, all through a new feature known as Click-Once.

Smart Clients

ClickOnce was designed specifically to ease the deployment of smart clients.

A smart client is basically a Windows application that leverages the system'slocal
resources and is able to intelligently connect to distributed data sources (such as web
services) as and when needed.

The Library Application that you've been building in this chapter is an example of a smart
client. While today alot of companies are deploying web applications (due to their
ubiquitous access), network latencies and server delays are some of the problemsthat are
preventing devel opers from reaping the full benefits of the Web. Common frustrations
over web applications include slow response time from web sites and limited functionality
(due to the stateless nature of the HTTP protocol). As such, a smart client aimsto reap the
benefit of the rich functionality of the client (Windows) while at the same time using the
power of web servicesin the backend.

Toillustrate how ClickOnce works, you will publish the Library Application (Li br ar yApp) that you
have written and see how easy it isto deploy it using aweb server. Furthermore, ClickOnce hasthe
added benefit of ensuring that applications that you deploy will automatically check for the latest
update (you can configure the application to check every time before it runs, or check at regular time
intervals) on the server, if oneisavailable, asyou'll seein "Automatic Updating,” later in this capter.

4.3.1. Publishing the Application

Y ou can now publish (deploy) a Windows application through a disk, shared folder, FTP server, or web

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

server, and automatically ensure that users are aways using the latest version of the application.

1. Torun the ClickOnce Publish Wizard, go to Build = Publish LibraryApp on the Visual Studio
menu, as shown in Figure 4-32. The "Where do you want to publish" dialog box will appear.

Figure 4-32. Publishing the LibraryApp Windows application

icrosoft Visual Studio

Project | Buld | Debug Data  Tooks

bl G| (5] Buld LibraryAps

Fusbud LibearyApp

wve Chean Libraryipp Ll
Pbichtbraryie ||

- Hiauiianiln [

2. The"Where do you want to publish” dialog box gives you four options for where to publish the
application: disk, shared folder, FTP server, or web server. For this project, you will publish the
application through the 11Sweb server (see the sidebar "Installing [1S on Y our Computer" on how
toinstall 11S on your Windows XP computer).

Installing IS on Your Computer

If you wish to use 1S to deploy your Windows applications, you must install 11S. By
default, Windows XP does not install 11S, so you need to retrieve your Windows XP
Installation CD and then use Control Panel =—* Add or Remove Programs —
Add/Remove Windows Components =—* Components: Internet Information Services
(11S) to add 11 Syourself.

In the " Specify the location to publish the application” text box, create a directory for the
application by entering the following link: http://localhost/LibraryApp (see Figure 4-33). Click
Next. The "Will the application be available offline?* dialog will appear.

Localhost is the name of the web server installed in your local computer.

-
kg
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Figure 4-33. Specifying the path to publish the folder
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3. ClickOnce allows the user to install an application locally on the client, or to download every time
it is needed. In the "Will the application be available offline?" dialog, select "Yes," asshownin
Figure 4-34, and then click Next. The "Ready to Publish!" dialog will appear.

Figure 4-34. Choosing the mode in which the application should be run
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4. That'sit! You are now ready to publish the application from your web server. In the "Ready to

Publish!" dialog shown in Figure 4-35, click Finish to create the web page that users will link to
in order to install the application.

Figure 4-35. The wizard is ready to publish the application
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5. You should see the web page shown in Figure 4-36. Y our users can now use the URL for that
page to install the application on their own machines.

Figure 4-36. Installing the application through the web server
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-

Developer Learning|Solltiones

LibraryApp

Name: Librarydpo
Version: 10,00
Publisher: Developer Learning Solutions

The fallowing prefegquisites are requeed:
& .NET Framewoak 2.0 Beta
& SiH Server 2005 Express Edition Beta

If these components are already installed, vou can |aunch the apphcation
now. Dtherese, chide the button below bo install the prereguistes and run tha

apphcatson,

Insrall

£] Done W Lozl et

6. Toinstal the application on your own machine, click the launch link in the page.

Click the Install button to install the prerequisites, if your machine does not
have them.

=Ny n
Fha 1
= I
B
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7. You will be prompted with a security warning such as the one shown in Figure 4-37. Click Install
to install the application onto your machine.

e Y ou can eliminate this security warning by setting the relevant security
policy. Refer to the MSDN Help Topic "Code Access Security for
ClickOnce Applications® for more information. Also, check out the help
topic "How to: Sign ClickOnce Application and Deployment Manifests"
(http://msdn2.microsoft.com/library/che5h906(en-us,vs.80).aspx) for more
information.

L 3
wh
1

e

Figure 4-37. Installing the application

Application Install - Security Warning

Pubilsher cannol be werified. Are you sere you want o install this
apphcation?

Flawne: LibraryApp

Frigem; ‘winxpd-nb

Futiisher;  Undmosm Publnber

[oma ][ coree ]

Publaher of the software & Lninown,
Appiaton regused pelervialy uraals BTt 15 vouF SampUler, Sgre [nformaton. .

8. You will now seethat the LibraryApp application islaunched automatically. Alternatively, you
can launch the LibraryApp application from Start == Programs = LibraryApp —

LibraryApp.
e The ClickOnce installation does not require you to have administrator rightsto

% 4. Instal the application.

1‘l.

@ erev < Day Day Up > |y
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4.4. Automatic Updating

The power of ClickOnce liesinits ability to automatically update applications after they have been deploye
Imagine that 1000 of your customers have downloaded your application and that you've decided you need t
add some new features or fix afatal bug. With VB 6, it would be alogistical nightmare to inform al these
customers of the changes and then to update their machines. ClickOnce automatically ensures that all your
use the latest version of your application.

To demonstrate the power of ClickOnce, you'll make a useful change to the Library Application-and learr
something about the new Backgr oundWr ker control in the process-and then use the automatic update fe:
of ClickOnce to get the new version into the hands of your users.

— The Backgr oundWr ker control isacontrol that executes an operation on a separate
& thread.
“w

“@
TR
-

=

4.4.1. Accessing the Web Services Asynchronously

In testing the Library Application in an earlier section (see "Testing the Application), you saw that the
application freezes when you request and download keyword search results from Amazon.com. Moreover,
window does not repaint itself when it is covered by some other windows. So, what is the problem? It turng
that accessing aweb serviceis ablocking cal , which means that the application will not continue its exect
until the web service returns avalue. In the real world, web services requests take a finite amount of time t
complete and hence it is not acceptable that our application freezes while waiting for the results from
Amazon.com.

To make the Ul of your application responsive, you heed to invoke the web service call in a separate threac
execution.

While this may sound intimidating (see the sidebar "V B Black Belt: Multithreading” for more information
threading), VB 2005 has made it easy to add this functionality to an application by providing a new

Backgr oundWr ker control. To see how the Backgr oundwr ker control helps make your application more
responsive, you will useit to access the Amazon.com web service in the background, and while so doing, tl
application can remain active. Here isa summary of the stepsinvolved:
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VB Black Belt: Multithreading

Multithreading is one of the most powerful concepts in programming. Using multithreading, you
can break a complex task into multiple threads that execute independently of one another. One
particularly good application of multithreading isin tasks that are synchronous in nature, such as
web services cals. By default, web services calls are blocking calls; that is, the caller code will not
continue until the web service returns a result. But because web services calls are often slow, this
can result in sluggish client-side performance unless you take specia steps to make the call
asynchronous.

By default, your Windows application uses a single thread of execution. In our project, we have
created an additional thread of execution to access the web service.

One particular point you need to bear in mind is that Windows controls are not thread-safe. Put
simply, it means that you cannot update the properties of a Windows control in a separate thread;
only the main thread can update the controls.

1. Theuser clicksthe Get Info button, and the Backgr oundwr ker control kicks into action.

2. TheBackgr oundwr ker control runs the Get Book! nf or mat i on subroutine (which is defined by you) i
separate thread, with the main window remaining responsive.

3. When theresult isreturned from Amazon.com, the Backgr oundwr ker control updates the controls o
window with the detailed book information.

Here are the steps:

1. First, you need to add the Backgr oundwr ker control to your application. Drag-and-drop the control f
the Components tab in the Toolbox onto Form1.vb of the LibraryApp project. Because the
Backgr oundWr ker control is not avisual control, you will seeitsicon at the bottom of the form, as
shown in Figure 4-38 .

Figure 4-38. Using the BackgroundWorker control
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2. Switch to the code-behind page of For nil. and import the Syst em. Conponent Model namespace-whicl
needed in order to use the classes that the Backgr oundWer ker control needs to do its work-by adding
following line of code (in bold) to the top of the code behind of Form1.vb .

| nports System Conponent Model

Public d ass Fornmnl

3. When the Get Info button is clicked, you will use the Backgr oundwér ker control to call the web servi
a separate thread using its Runwr ker Async method, which starts the execution of a background oper:
The method takes a single parameter, which in this case is the keyword(s) that the user has entered. T:
replace the current d i ck event handler for the Get Info button, double-click on the control on For nt.
replace the existing code with that in Example 4-9 .

Example 4-9. Revised code for btn Click event handler

Private Sub btnGetinfo_dick( _
ByVal sender As System (bject,
ByVal e As System Event Args) _

Handl es btnGetlnfo.dick

'---retrieve the book info in the background

Backgr oundWor ker 1. RunWor ker Async( _
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Tri m(t xt Keywor ds. Text))

'---changes the cursor to an hourgl ass

Me. Cursor = Cursors. Wit Cursor

Tool Stri pStatusLabel 1. Text = _
"Retrieving book information..

End Sub

4. The bowor k event of the Backgr oundwor ker control will invoke Get Book! nf or mat i on subroutinein.
separate thread. The Dover k event isfired when you call the Runwer ker Async method, asyou didint
previous step. The argument passed to the Runwor ker Async method can be retrieved in the Dovr k ev
viathe Syst em Conponent Model . DoWr kEvent Ar gs parameter. Add the event shown in Example 4-
to the For mL class.

Example 4-10. BackgroundWorker DoWork event handler

Private Sub BackgroundWrker1l DoWork( _
ByVal sender As System (bject,
ByVal e As System Conponent Mbdel . DoWwbr kEvent Args)
Handl es Backgr oundWor ker 1. DoWbr k

"This nethod will run on a thread other than the U thread.

"Be sure not to nmanipul ate any Wndows Forns controls created

‘on the U thread fromthis nethod.
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D m wor ker As BackgroundWrker = _
CType(sender, BackgroundWrker)
Get Bookl nf or mati on(e. Argunent, worker, e)

End Sub

5. The Get BooklI nf or mat i on subroutine accesses the Amazon.com web service. Replace the
Get Book! nf or mat i on subroutine you have defined earlier with that shown in Example 4-11 .

6. Example 4-11. Revised GetBookInformation subroutine

Publ i c Sub Get Bookl nformation( _
ByVal keyword As String,
ByVal wor ker As BackgroundWor ker,

ByVal e As DoWr kEvent Ar gs)

D mitentear chRequest As New AmazonWs. | t enSear chRequest

DimitenSearch As New AmazonWs. |t enSear ch
"---initialize objects
Wth itenSear chRequest

'---set the search keyword(s)

. Keywords = keyword

'---set the size of the response
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. ResponseG oup = New String() {"Mediuni}

'---set the Searchlndex or search node
. Sear chl ndex = "Books"

End Wth

Wth itenSearch
'---set the Amazon.com Subscriptionld
. Subscriptionld = "your_subscription_Id_here"

. Request = New AmazonW&. | t enSear chRequest () {it enSear chReque

End Wth

Try
'---invoke the Amazon.com web service
amazonResponse = _

My. WebSer vi ces. AWBECommer ceSer vi ce. | t enSear ch(i t enSear ch)

| f anmazonResponse | sNot Not hing Then
amazonltens = amazonResponse.ltens(0).ltem
End I f
Catch ex as Exception
‘---an error has occured

End Try
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End Sub

Notice that in this subroutine, you need not worry about displaying the returned result in the Li st box
control; you will do that in the next step.

7. The Runwr ker Conpl et ed event is fired when the thread (in this case, Get Book! nf or mati on) iS
completed. In Example 4-12 , you will get the result returned from the web service and then add the it
into theLi st box control.

Example 4-12. BackgroundWorkerl RunWorkerCompleted event handler

Private Sub BackgroundWr ker 1 RunWr ker Conpl et ed( _
ByVal sender As (bject,
ByVal e As System Conponent Model . RunWor ker Conpl et edEvent Args)

Handl es Backgr oundWr ker 1. RunWor ker Conpl et ed

‘--change to cursor to default
Me. Cursor = Cursors. Defaul t

Tool Stri pStatusLabel 1. Text = ""

If Not (e.Error Is Nothing) Then
MessageBox. Show( e. Error. Message)
El se
I f amazonltens Is Nothing then Exit Sub
| st Books. Itens. Cl ear ()

'---add the books to the |istbox
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For i As Integer = 0 To amazonltens. Length - 1
Wth amazonltens(i)
| st Books. Itens. Add(.ltemAttributes. Title)
End Wth
Next
End I f

End Sub

That'sit! Y ou can now debug the application by pressing F5. Y ou should find the Ul of the applicationis s
responsive while waiting for the result from the Amazon.com web service.

4.4.2. Republishing the Application

Now that you have modified your LibraryApp application, you should rebuild it and republish it so that use
can be automatically updated through ClickOnce.

1. Rebuild the project by right-clicking on the project name (LibraryApp ) in Solution Explorer and sele
Rebuild.

2. Toensurethat your users can use the updated application, build and publish the application again,
following the steps outlined earlier. That's all you need to do.

3. The next time your users launch the application from the Start menu, the application will automaticall
check the deployment server to seeif thereis anewer version available. If thereis one, the Update
Available window will be displayed (see Figure 4-39 ). Click OK to download, install, and use the ne
version of the application.

- A network connection is needed for auto-updating to work. The auto-updating is
% 4. configurable. You could set it to check at some regular interval aswell, specified in
%3 minutes, hours, or days.

Figure 4-39. Downloading a newer version of the StockQuote application
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4. What happensif, after installing the newer version, you decide that you want to use the older version’
worries; just go to Control Panel and click Add or Remove Programs, select the application, and click
Change/Remove. Y ou have the option to either restore the application to its previous state or remove

application.
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4.5. Summary

In this chapter, you have seen how easily Visual Studio 2005 and the VB 2005 language can be used to
create professional applications. In particular, you have seen how to create a database and bind its
records to a data access form; how web services can be consumed in aVisual Studio 2005 project; and
how data can be persisted in a SQL database for offline perusal. Y ou have also learned how ClickOnce
makes deployment and updating of smart clients easy and effortless and how you can painlessly add
asynchronous calls to an application.

In the next chapter, you will learn how to use VB 2005 to develop web applications.
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Chapter 5. Building Web Applications

Within a short few years, ASP.NET has become a favorite tool of web applications devel opers and
now, with the release of ASP.NET 2.0, it has undergone its second major upgrade. With ASP.NET 2.0,
Microsoft has made major improvements based on feedback from its millions of customers aswell as
the company's own experience in developing and deploying web sites and portals. The rise of
competing tools such as Macromedia Flash and open source PHP have also encouraged Microsoft to
focus with particular intensity on improving the ease of use of ASP.NET while reducing the amount of
code devel opers must write to create web applications.

For the Visual Basic 2005 programmer, the new release of ASP.NET is yet another bonanza, making
web application development more accessible then ever to those with Visual Basic skills. Among its
many improvements, ASP.NET 2.0 ships with dozens of new ready-to-use controls, considerably
reducing the amount of code you need to write to achieve professional results. In fact, a stated aim of
the Microsoft web devel opment tools team is to reduce the amount of code you write to perform
common web site tasks by up to 70%. In addition, ASP.NET 2.0 comes with some neat improvements,
such as cross-page posting and the ability to insert client script into a page. Y ou will learn about some
of these featuresin this chapter.

The new featuresin ASP.NET 2.0 can be grouped into three broad categories: new controls and control
functionality, improvements to the Page Framework, and new services and APIs.

Controls

ASP.NET 2.0 ships with more than 50 new controls that make the life of aweb application
developer easier by eliminating the need to write code. Specifically, there are new controls that
help you to perform data access, site navigation, login, and personalization with Web Parts.

Page Framework

ASP.NET 2.0 supports some useful additions to its Page Framework, most importantly
establishing a common look and feel on a site through afeature known as Master Pages. In
addition to Master Pages, ASP.NET 2.0 supports "theming” through Themes and Skins, allowing
you to maintain a consistent look and feel for your web sites and their controls. Another
noteworthy featurein ASP.NET isitsimproved support for localization, which reduces the
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amount of work you need to do to internationalize your web applications.

Servicesand APIs

Behind the various new ASP.NET 2.0 controls for web site development lie the foundation
services and APIsthat do the heavy lifting the controls need to do their work. For example,
behind the new Login controls you'll find the new Membership APIs, which perform such tasks
as user authentication, registration of new users, etc. If the controls don't do what you need, you
can make use of these APIs directly in code.

In this chapter, you will build a simple e-commerce web application using several of the most powerful
and interesting features of Visua Studio 2005 and ASP.NET 2.0. The site will enable users-whether
or not they are authenticated-to browse a list of books and add one or more to a shopping cart. Once a
user isready to checkout, the site will display a page asking the user either to log in or register as anew
member and then proceed to log in as a new member.

Asyou build the site, you'll get afeel for the following Visual Studio 2005 and ASP.NET 2.0 features:

How to create a consistent ook and feel for your web site using Master Pages

How to use the new Profiling services to save itemsinto a shopping cart and keep track of them
when a user registers and logs into the site

How to use the new security controlsto create user accounts and to authenticate users

o How to use new Member servicesto create amembers-only directory of pages
e How to display data using the Gri dvi ew control

Of course, since thisisaVisua Basic 2005 book, you'll also get to write some code. Figure 5-1 shows
how the main page of application will look when it is completed. Userswill click on the Add to Cart
buttons to add items to their shopping cart and click on the Checkout button to go to the login page to
sign in and make a purchase.

Figure 5-1. The completed shopping cart application
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5.1. Building the Storefront

The first step toward building the example in this chapter is to create the Storefront page shown in
Figure 5-1. You'll first create a Master Page to set the look and feel of the site and then derive the
Storefront page from it. Once the pageis created, you'll add the controls needed to define its buttons
and to display the books. To get started, you'll use Visual Studio 2005 to create anew Visual Basic web
application.

1. Onthe Visual Studio menu bar, click File =—* New Web Site..., asshown in Figure 5-2. The
New Web Site dialog box will display.

2. Inthe New Web Site dialog, select the ASP.NET Web Site template. Select File System asiits
Location, and Visual Basic as the Language you will use. Name the project C:\ShoppingApp.
Figure 5-3 shows the result. Click OK to continue. Visual Studio 2005 will create the site and
display itsfilesin the Solution Explorer. Take alook at the toolbar, which lists an entirely
different set of controls specifically provided for building web applications. Y ou'll be using a
number of these later in the chapter.

Figure 5-2. Using Visual Studio 2005 for this project

% Microsoft Visual Studio

Fie | B4t View Dats  Tods Win

Ij P Proect.. Ciris
@ Menwebse...

!;j Cipen Project... Cirl+0
53 OpenWeb Ste....

i,_';‘ Cpen Fie...

Figure 5-3. Creating a new ASP.NET Web Site project
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File-Based Web Development

Visual Studio 2005 provides you with four ways to develop aweb site. For this project,
you'll usethe File System option. This new ASP.NET 2.0 option frees you from having to
use I1S (Microsoft Internet Information Server) for development. Instead, Visual Studio
2005 providesits own built-in web server, which it launches when you run/debug the web

application.

Now you can even develop ASP.NET 2.0 web applications on your Windows XP Home

Edition PC, which does not include |1 S.

5.1.1. Building a Site Template Using a Master Page

Visual Studio 2005 and ASP.NET 2.0 now support the creation of specia pages known as Master
Pages that you can use to give acommon look and feel to every page on your site. The implementation
resembles the visual page inheritance found in Windows Forms, for those who have used that popular
framework, though strictly speaking, it is not the same. Y ou can create asingle Master Page to specify
the common elements shared by all the pages of your site. Y ou then create web pages that draw on

content from the Master Page.

For the e-commerce site, you will first create a Master Page to define the header that will appear on
every page. The header consists of two images, one showing the O'Reilly company logo and the other

displaying the O'Reilly company name.
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1. To create the Master Page, right-click on the project name in Solution Explorer and then select
Add New Item... (see Figure 5-4).

Figure 5-4. Adding a new item to the project

Solution Explorer - C\Shopping... (5
D G A B

¥ ] pRInGAR W
) fop Data | L] Buld Web Sie
# ) Defaudtasm | 5] add Mew llem...
i Add Existing Item, ..

Add Foldes ]

Add Reference. ..

Add Web Reference. ..

2. Inthe Add New Item dialog, select the Master Page template and use the default name,
MasterPage.master, as shown in Figure 5-5. Click Add to create the page.

3. Sinceyou'll be using controls to add elements to the Master Page, go to the M asterPage.master
page and switch to the Design view by clicking on the Design button at the bottom left of the
page, as shown in Figure 5-6.

4. Your project will make use of a number of images, so you need to create afolder to store them.
Add afolder to the project and name it Images by right-clicking on the project name in Solution
Explorer and selecting Add Folder = Regular Folder, as shown in Figure 5-7

Figure 5-5. Adding a Master Page to the project
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Figure 5-6. Switching between Design view and Source view

£
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Figure 5-7. Switching between the different views

5. Copy the images shown in Figure 5-8 into the C:\ShoppingApp\Images folder. Y ou'll use these

images to build your application. When you've finished, the Images folder should look like the
one shown in Figure 5-9.

e The images can be downloaded from this book's support site
W 4. ahttp//www.oreilly.com/catal og/vbjumpstartpg/.
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Figure 5-8. Images used for this project
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Figure 5-9. The Images folder with the various images
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. You'll need to refresh the Images folder to see the images (right-click on the
Images folder in Solution Explorer and select Refresh Folder).

1-"

6. Now you'refinaly ready to lay out the elements of the Master Page. Drag and drop two Image
controls and an HTML Horizontal Rule control from the Toolbox onto the page, as shown in
Figure 5-10 Set the names of the controls to those shown in the figure. Make sure the controls are
positioned above the Cont ent Pl aceHol der control (ssmply position your cursor to the left of the
Cont ent Pl aceHol der control and press the Enter key afew times to move the control

downward).
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Switching Between Design View,
Source View, and Code-Behind
View

In Visual Studio 2005, a Web Form isdisplayed in Source view by default. Source
displaysthe HTML and other markup aweb browser uses to construct a web page
you've designed. In Source view, you can directly modify HTML elements and their
attributes as well as the controls contained within it. To switch to Design view, click
on the Design button at the bottom of the screen. In Design view, you can visually
inspect the page and drag and drop controls from the Toolbox onto the form. To view
the code behind of the form, you can simply double-click on the form and the code
behind will appear. In Code view, you use Visual Basic to write the business logic for
your application and service the events raised by the various controls on the page. The
figure shows each of the three views.

5 opreopire et it e |
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Pr—jee= =l == S —
o The Cont ent Pl aceHol der control (populated by default in aMaster Page)
" . isaplace holder for Content pages (pages that inherit from the Master Page)
% to populate with controls.

Set thel mageUr | property of thei ngLogo control to ~/Images/oreilly_ |ogo.gif andthat
of thei ngHeader control to ~/ | mages/ orei | | y_header. gi f . Thetwo GIF files contain the
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O'Reilly company logo and company header, respectively.
7. Savethe project (click File=— Save All).

Figure 5-10. Populating the Master Page with the various controls
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5.1.2. Building the Storefront Using a Content Page

Now that the Master Page is completed, you're ready to create the Storefront page. You'll do this by
deriving (or inheriting) a Content page from the Master Page and then populating it with controls. The
Storefront page will display alist of titles that users can add to a shopping cart.

1. To create ablank Content page, right-click on the project name (ShoppingApp) in the Solution
Explorer and select "Add New Item...." In the Template window of the Add New Item dialog
box, select Web Form and set its name to Main.aspx. To let Visual Studio 2005 know that you
want to use a Master Page, check the " Select master page" checkbox at the bottom of the dialog,
as shown in Figure 5-11 Click Add to move to the next step.

2. Now it'stime to choose the Master Page. When Visua Studio 2005 displays the Select a Master
Page dialog box, select MasterPage.master in the Contents of folder pane, as shown in Figure 5-
12. Click OK to proceed to the next step.
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. Like Visual Basic classes, which can only inherit from one base class, an
% 4. ASP.NET 2.0 Content page can have only one Master Page.

Figure 5-11. Creating a Content page by selecting a Master page
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Figure 5-12. Selecting a Master Page
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{4 images
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3. Visua Studio 2005 will display the new page, Main.aspx, with the contents of the Master Page
grayed out, as shown in Figure 5-13. The grayed out sections of the page are meant to indicate
that content derived from the Master Page cannot be edited in the Main.aspx form. Notice that the
new page contains a Content control.
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The Content control is the location where you populate the content of the
L
[T I pme

[ RN

Y ou'll customize the new page,Main.aspx, by adding controls to the Content control in the next
step.

Figure 5-13. Creating a new Content page
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While you can't directly edit Master Page content in Main.aspx, you can

. make changes by either right-clicking on the grayed-out content and

: selecting Edit Master, or by simply going to the Solution Explorer and
double-clicking the Master Page. Either action will load the Master Page for
editing.

e

4. Now we'll add the content, specifically the Storefront items available for users to select. Selection
in your store will be limited to three items (my O'Reilly books). We'll use a3 x 2 table to lay out
their images and their purchase information.

To add content to a Content control, you'll typically drag-and-drop controls from the Toolbox
onto it. You can also type text directly into a Content control if you wish. In the Content control,
insert a3 x 2 table (go to Table =3 Layout) and then popul ate the table cells with the controls
shown in Figure 5-14. Also, type in the text as shown in the figure. Y ou can drag and drop the
detailed information of each book from the following URLSs:

o http://www.oreilly.com/catal og/aspnetadn/
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o http://www.oreilly.com/catal og/compactframework/
o http://www.oreilly.com/catal og/vbjumpstart/

Set the properties for the controls as follows:

imgl

Set the | mageUr| property to ~/ | mages/ aspnet adn. gi f .

img2

Set the | mageUr | property to ~/ | mages/ conpact f r amewor kpg. gi f .

img3

Set the | mageUr | property to ~/ | mages/ vbj unpst art pg. gi f .

imgBtnl,imgBtn2,imgBtn3

Set the | mageUr| property to~/ | mages/ butt on_addt ocart. gi f.

Figure 5-14. Populating the Content page
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5.2. Creating a Shopping Cart

When a user clicks on the Add to Cart button on the Main.aspx page, you'll want theitem to be saved in a
akey feature of the application that you'll now implement. To save items, you'll use the new Profile service
the Prof i | e object) in ASP.NET 2.0. Think of the Profile service asan ASP.NET mechanism to persistent
user's information, similar to the Sessi on object. Unlike aPr of i | e object, however, aSessi on object isvi
the duration of a session; after the session has expired, the Sessi on object is deleted. The Profile service, h
retainsits information until you explicitly remove it from the data store.

Moreover, the Prof i | e object has several advantages over the Sessi on object, such as:

Non-volatility

Profile object datais persisted in data stores, whereas Session variables are saved in memory.

Strong typing

Profile object properties are strongly typed, unlike Session variables, which are stored as objects and
during runtime.

Efficientimplementation

Profile properties are loaded only when they're needed, unlike Session variables, all of which are [oa
any one of them is accessed.

In this section, you use the Profile service to implement a shopping cart.

In addition to creating the shopping cart itself, you add forms so that when it comes time to check out, user
log in to access the members only area of the site, or register and then log in. Y ou'll use Forms authenticati
Windows authentication to identify a user.

1. First, you need to create the business object that implements the functionality of a shopping cart. Add
to the project and name it ShoppingCart.vb . (Right-click on project name in Solution Explorer and s
New Item.... Then select the Class template and rename it ShoppingCart.vb .) You will be asked if y¢
save thefilein the App_Code folder (see Figure 5-15 ), which is recommended. Click Yes.
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Figure 5-15. Saving the class in the App_Code folder for code reuse
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2. Code the ShoppingCart.vb class file as shown in Example 5-1 .

Example 5-1. ShoppingCart.vb

| mports M crosoft. Vi sual Basi c

| mports System Xml . Serialization

Nanespace OReilly

Public Structure itemlype
Dmisbn As String
Dmqgty As I|nteger
End Structure
<Xm I ncl ude( Get Type(i teniype))>_
Public C ass Cart
"---use public for Xm serialization---
Public items As New _

System Col | ections. Generic.List(OF itemlype)

Public Sub Addlten(ByVal isbn As String,
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ByvVal qty As Integer)
Dimcartltem As New itenflype
cartltemisbn = isbn
cartltemqty = qty
itens. Add(cartltem
End Sub

End d ass

End Nanespace

e Y ou need to specify the Xm | ncl ude attribute to allow Xm Seri al i zer to recognize ¢
% 4. Whenit serializes or deserializesthei t enType datatype.

Anitemisrepresented using thei t enfType structure containing its ISBN number as well as the quanti
class contains an Addl t emmethod that adds items to ageneric Li st object (located in the

System Col | ecti ons. Gener i ¢ namespace). Notice that you use the ORei | | y nhamespace to uniquely
i t enType Structure and cart classthat you have defined in thisfile.

3. Before building the actua registration and login forms, you'll first specify how users are to be authent
web applications for Internet users, you should use Forms authentication, instead of the Windows autl
that ASP.NET uses by default (see "Forms Versus Windows Authentication™). Changing the authenti:
of aweb application from Windows to Forms requires changing the mode attribute of the authenticati
its Web.config file. You'll first need to add a Web.config file to your project.

To add a Web.config file to your project, right-click on the project in Solution Explorer and select Ad
= Web Configuration File). Visual Studio will create and display the contents of thefile.

Locate the <aut hent i cat i on > element in the file and change its node attribute from W ndows to For
editor, as shown in Example 5-2 .

Example 5-2. Setting Forms authentication
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<aut henti cati on node="Forns"/>
</ system web>

</ configuration>

Forms Versus Windows Authentication

In Forms authentication, unauthenticated requests are redirected to a Web Form using HTTP client-
side redirection. The user provides a username and password and then submits the form. If the
application authenticates the request, the system issues a cookie containing the credentials or a key
for reacquiring the identity. Subsequent requests are issued with the cookie in the request headers.
They are then authenticated and authorized by an ASP. NET event handler using whatever validatior
method the application devel oper specifies.

In Windows authentication, ASP.NET works in conjunction with Microsoft Internet Information
Services (11S) authentication. Authentication is performed by I1Sin one of three ways: basic, digest,
or Integrated Windows Authentication. When |1S authentication is complete, ASP.NET uses the
authenticated identity to authorize access.

It isnot feasible for you to create separate Windows accounts for users using your application
through the Internet. So Forms authentication is the preferred method for Internet applications.

4. To usethe Profile service to store a user shopping cart, you need to define apr of i | e property for the
specify its characteristics. To do that, add the markup shown in bold in Example 5-3 to Web.config .

Example 5-3. Defining the shoppingcart profile proper

<system web>

<anonynousl dentification enabl ed="true"/>
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<profile>
<properties>
<add nane="shoppi ngcart"” al | owAnonynous="true"
type="OReilly.Cart" serializeAs="Xm"/>
</ properties>

</profile>

Y ou define the type for the shoppi ngcart profile property asorei | | y. Cart . Thistype refersto the«
you have defined in ShoppingCart.vb . The shoppi ngcart profile property will be serialized as an X1
that it can be stored in a database.

& &

To save the value of an object to disk, you need to serializeit into XML or binary for
%> 4. thiscase, you've chosen the XML method.

v

The <anonynousl denti fi cati on > element must be added in addition to the shoppi ngcart property
Internet user viewing your cart may not yet be an authenticated user of the application. To keep track
unknown user, ASP.NET needs to assign a unigque identifier to the anonymous user.

Attributes in the Profile Property

Besides defining the nane and the t ype attributes for apr of i | e property, which are both required
(any .NET datatype; default is string), you can also specify the following attributes:

readOnly

Indicates whether the property isread-only.
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serializeAs

Represents how the property value should be stored in the database. Possible valuesare St ri ng
Xm , Binary , and Provi der Specific .

provider

|sthe name of the profile provider to use.

defaultVaue

Isthe default value of the property.

allowAnonymous
Indicates whether the property can store values by anonymous users.

5. Switch to the code behind of Main.aspx and add the code for thei mgBt n_d i ck method shown in Exi
This method retrieves the shopping cart of the current user-whether authenticated or anonymous-a
the selected item to it. The updated shopping cart is then saved to the Prof i | e object.

Example 5-4. Add to Cart button (imgBtn) Click event handler

Protected Sub inmgBtn_Cick( _
ByVal sender As (bject,
ByVal e As System Web. Ul .| maged i ckEvent Args) _

Handl es imgBtnl. dick, inmgBtn2.dick, imBtn3.dick

DmmnyCart As OReilly. Cart

"---retrieve the existing cart

nyCart = Profile.shoppingcart
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If nyCart Is Nothing Then
nyCart = New OReilly. Cart

End If

Dmisbn As String

Sel ect Case CType(sender, |nageButton).ID

Case "ingBtnl" : isbn = "0-596-00812-0"
Case "ingBtn2" : isbn = "0-596-00757-4"
Case "ingBtn3" : isbn = "0-596-10071- X"
End Sel ect
| bl Message. Text = "You have added " & isbn

nyCart. Addl ten(isbn, 1)
'---save the cart back into the profile

Profil e.shoppingcart = nyCart

End Sub

For simplicity, you will add an item selected by the user into the shopping cart, even though the item |
be present in the cart.

Note that this subroutine handles the click event of three | mageBut t on controls. Thisis accomplishec
Handl es Statement:

Handl es inmgBtnl. dick, inmgBtn2.dick, inmgBtn3.dick
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When any of the | mageBut t on controlsis clicked, this subroutine will check which control fired the e
converting the sender object into an | mageBut t on control and then examining the ID (control name)
control:

Sel ect Case CType(sender, |InmageButton).ID

Case "ingBtnl" : isbn = "0-596-00812-0"

Case "ingBtn2" : isbn = "0-596-00757-4"

Case "ingBtn3" : isbn = "0-596-10071- X"
End Sel ect

Of course, if you have alot of titles on a page you can check the ISBN using a database, but for this s
example you will hardcode the information.

6. CodethePage_Load event so that when the page (Main.aspx ) isloaded, it can check the Menber shi p
check to seeif the user is authenticated and print out the related information about the user (see Exarr

Example 5-5. ShoppingCart Page_Load event handler

Protected Sub Page Load(ByVal sender As (bject, ByVal e As System E

Handl es Me. Load

Di m user As Menbershi pUser = Menbershi p. Get User

I f user Is Nothing Then

| bl Message. Text = "You have not |ogged in yet."
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El se
| bl Message. Text = "Hello " & user. User Nane

End |f

End Sub

If the user is authenticated, the Get User method from the Menber shi p class will return information al
authenticated user, or else it will return Not hi ng .

e The Menber shi p classin ASP.NET 2.0 takes on the role of validating user credential
%% 4. Mmanaging user settings.

7. Totest the application, select Main.aspx in Solution Explorer and then press F5. Since you haven't 1o
you should see the message "Y ou have not logged in yet," as shown in Figure 5-16 .

o If you wish to debug your web application (by using F5), you need to add a Web.conf
*> 4. toyour project. By default, if thereis no Web.config file when you try to debug your

4" application, Visual Studio will prompt you to add one.

8. Add afew itemsinto the shopping cart by clicking on the Add to Cart buttons, and the items will ther
the Prof i | e object. Refresh the App_Data folder in Solution Explorer and you will see the ASPNETI
database file (see Figure 5-17).

- Bear in mind that at this moment, you have not yet been authenticated and are theref(
%3 4. @honymous user.
5N

Figure 5-16. Loading Main.aspx
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Figure 5-17. The ASPNETDB.MDF database file
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9. Let'stakeaquick look at the information saved by the Pr of i | e object. Double-click on the ASPNETI
The Database Explorer window will appear, as shown in Figure 5-18 . Expand the Tables item and lo
aspnet_Profiletable. Thistable will contain the items saved in your shopping cart. Right-click on asp
and select "Show Table Data."
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Improved Debugging Support in ASP.NET

ASP.NET 1.x required you to explicitly set a start page for your project so that a specific pageis
loaded when you press F5 to debug the application. In ASP.NET 2.0, you can still set a specific page
asthe start page if you want. However, in ASP.NET 2.0 the start page by default is the currently
selected page (currently selected either because you're editing it or because you selected the page in
Solution Explorer). This feature saves you the trouble of setting a start page when you just want to

2.0

debug a page you're working on at the moment.

This option is configurable via the project Property Pages dialog. To invoke it, right-click on the
project name, ShoppingApp , in Solution Explorer and then select Property Pages. Select the Start

Optionsitem shown in the figure.

: Shoppingipp', Froperty Pages

Farbwrarcen

173 e g
(] St l wrtrrral megpa
o
fiabrg gty
) Start 8L :
oot o o page. Vit for  neuamt: from am ewiemal sppicaton.
Sarrer
{5 v e Wl e B ]
Chime tuston sereer
ety
] nap et

[

10. Noticethat the shoppi ngcart profile property issaved asan XML string in the Proper t yval uesStri
Figure 5-19).

The string itself is shown in Example 5-6 .
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Figure 5-19. The content of the aspnet_Profile table

- aspnet_Profil ASPNETDE.HDF)
Userkd Propertyflames PropertyVisheesS, .. PropertyValuesh.., LastipdatedDate
|F341c80 2008030, . shoppingoart:5:0:493:  <haonl versions=",,, <Binary data> A2 FI005 543,

Example 5-6. Content of PropertyValuesString

<?xm version="1.0" encodi ng="utf-16""?>

<Cart xm ns:xsi="http://ww. w3. org/ 2001/ XM_Schena-i nst ance" xm ns:

[ I www. w3. or g/ 2001/ XM_Schema" >
<items>
<anyType xsi:type="itenlype">
<i sbn>0-596- 00812- 0</i shn>
<qty>1</qty>
</ anyType>

<anyType xsi:type="itemlype">
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<i sbn>0-596- 00757- 4</i sbn>
<qty>1</qty>

</ anyType>

<anyType xsi:type="itenlype">
<i sbn>0-596- 10071- X</ i sbn>
<qty>1</qty>
</ anyType>
</itenms>

</ Cart>

11. Theuser 1 D of the user isalong string of characters (a GUID). Y ou can verify this by looking into the
aspnet_Userstable (see Figure 5-20).

Figure 5-20. Content of the aspnet_Users table

: ._..._e.t._u‘..!...._...._... s
Appkcationdd Liserld LiserTeame LerweredLisertiame | Mobdealag IBARSIYMOUS LastActvityDabe
S e e -l L — L L iverct
|bd4aShaT-Bf5-.., fl41cBa0-af08-4... 6F548370-8840-.. Gf543070-ae40-.. ALLL Trug 421005 5:43:...
i

Anonymous ID and GUID

If anonymous identification is enabled, when an un-authenticated user tries to save information into
the Prof i | e object, an anonymous user 1D is generated for the user. ThisID isaGUID (Globally
Unique Identifier) that is guaranteed to be unique for each user.

Y ou can programmatically retrieve the anonymous ID for the user viaRequest . Anonynousld .
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5.3. Members Area

Now that anonymous users can visit your site and add items to the shopping cart, they need the ability
to log in when they're ready to check out and purchase their selections. In this section you will create a
checkout page that only authenticated users can access.

5.3.1. Creating New User Accounts

When a user has finished shopping (i.e., selecting itemsin the storefront), you need to some way to
authenticate her so that you can retrieve particulars such as shipping address, credit card number, and
so on. In this section, you will build a page through which the user can register as a member of your
site.

1. First, asaways, you need to create the registration page. Add a new Web Form to the project and
name it Register.aspx. Select MasterPage.master as the Master Page once again to assure
Register.aspx has the same look and feel as other pages on your site.

2. Drag and drop the Cr eat eUser W zar d control from the Login tab in the Toolbox onto the Content
control in Register.aspx. The Cr eat eUser W zar d control isavisual control that prompts the user
to supply the necessary information to create a new user account.

The CreateUserWizard control

Because creating user accounts is such as common task, one performed by most web
sites, Microsoft has provided anew Cr eat eUser W zar d control in ASP.NET 2.0. The
Cr eat eUser W zar d control takes the drudgery out of creating user accounts by
providing a highly customizable control that accepts users information. It performs
such tasks as verifying users passwords and authenticating email addresses. It then
automatically adds user accounts to the site using the specified Membership Provider.
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3. Now set the look and feel of the registration form. On the Cr eat eUser W zar d Tasks menu, click
on the Auto Format... link to apply the Professional scheme to the control.

- ASP.NET 2.0 comes with several standard schemes to make your controls
%> 4. look professional.

4. You'll want the Main.aspx page to be loaded when the user has finished registering a new
account. Set the Cont i nueDest i nati onPageUr | property (through the Properties window) of the
Cr eat eUser W zar d control to Main.aspx.

5. Now position the control on the page. Highlight the & eat eUser W zar d control and select Format
— Justify = Center on the Visual Studio menu bar to centralize the position of the control on
the page. The Register.aspx page should now look like Figure 5-21.

5.3.2. Creating a Login Page

Once you have created aregistration page, you'll want to create alogin page so returning customers can
log into the web site.

1. Firdt, create the login page. Add a new Web Form to the project and name it Login.aspx. Select
M asterPage.master as the Master Page once again to assure Login.aspx has the same look and
feel as other pages on your site.

2. Now create alogin form for users to complete. Drag and drop the Logi n control from the Login
tab in the Toolbox onto the Login.aspx page. The Login control allows a user to log into your web
site using the Menber shi p classthat you have seen earlier.

Figure 5-21. The Register.aspx page
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New Login Controls in ASP.NET 2.0

ASP.NET 2.0 shipswith several new Login controls (such asLogi n, Logi nVi ew,
Logi nStat us, Logi nNane, CreateUser W zar d, and ChangePasswor d) to help you
accomplish tasks such as user authentication, display of login status and login name,

and more. The figure shows the various new Login controls in the Toolbox.
=l Login

k Fointer

g Login

45 LoginWiew

%_:l PasswordRetovery

4] LognStatus

4 Loginhiame

g CreateUserwizard

84 ChongePassword

3. Set thelook and feel of the control. Using the Login Tasks menu, click on the Auto Format... link
to apply the Elegant scheme to the control.

4. Under the Login control, type the text "New Member? Register here." At the end of the text, add &
Li nkBut t on control from the Toolbox (see Figure 5-22).
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Figure 5-22. Populating the Login.aspx page
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5. Finally, set the Post BackUr | property of theLi nkBut t on control to ~/Register.aspx so that the
Register.aspx page will be loaded to help an unregistered user create anew account. Also, set the
Cont i nueDest i nati onPageUr| property of the Login control to Main.aspx so that upon
successful login, the user would be redirected to Main.aspx.

5.3.3. Restrict Unauthorized Access to Pages

So far, you have seen how to easily add alogin page to your web site and how you can allow usersto
register for anew account in your application. In this section, you will add a new members-only folder
to your web site and restrict access to authenticated usersonly.

1. First, create the folder in your project that will contain the restricted pages. To add anew folder to
your project right-click on the project name, ShoppingApp in the Solution Explorer and then
select Add Folder = Regular Folder. Name the folder Members.

Next, set the authorization required to access the folder. In Web.config, add the markup shown in
bold in Example 5-7 to restrict anonymous users from accessing the files contained within the
Membersfolder.

Example 5-7. Denying anonymous users access to the Members page
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</ system web>
<l ocati on pat h="Menbers">
<system web>
<aut hori zati on>
<deny users="?" [>
</ aut hori zati on>
</ system web>
</l ocation>

</ configuration>

The <l ocat i on> element together with the <aut hori zat i on> element allows you to restrict
access to a particular folder on your web site. In this case, you have used the <deny> element to
prevent all anonymous (represented by "?") users from accessing the Membersfolder.

5.3.4. Checking Out from the Store

While an unauthenticated user is selecting items on the Storefront page (Main.aspx) of ShoppingApp
and adding them to the shopping cart, the Profile service treats the user as anonymous. Once the user
has finished choosing items, clicks on the Checkout button to check out, and is authenticated, you need
to take special stepsto preserve the items he has added to the shopping cart. Thisis because the profile
data that was saved while the user was anonymousis lost when he switches from using a GUID to
using auser ID for identification. To migrate the profile of the user, you need to transfer whatever
information was saved in the anonymous profile to the user profile.

In this section, you will learn how to migrate an anonymous profile to an authenticated profile once a
user has been authenticated. Using the authenticated profile, you'll display a Checkout page that shows
the user what's in the shopping cart and offers the option to continue shopping. The completed pageis
shown in Figure 5-25.

1. First, add a Global.asax file to the project (Figure 5-23). (Right-click on project namein Solution
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Explorer and then select Add New Item.... Select Global Application Class.) Y ou will need the
Global.asax file to service an event (see the next step) when the user changes from an anonymous
state to an authenticated one. Visual Studio opens the file for you after adding it to your project.

Global.asax

The Global .asax file, a'so known asthe ASP.NET application file, is an optional file
that contains code for responding to application-level eventsraised by ASP.NET or
by HttpModules. In this example, the Prof i | e_M gr at eAnonynous event will be fired
when a user changes from an anonymous state to an authenticated one. Thisevent is

serviced in the Global .asax file.

Figure 5-23. Adding a Global.asax file to the project
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2. TypetheProfile_M grateAnonynous event handler shown in Example 5-8 into Global .asax.
TheProfile_M grat eAnonynous event is raised whenever a user changes her status from
anonymous to authenticated (when she logs into the application via the Login.aspx page).

Y ou can get the anonymous ID from the Anonynous| d property (inthe
Profil eM grat eEvent Ar gs class) and then use the Get Pr of i | e method to retrieve the
anonymous profile. The retrieved profile can then be assigned to the authenticated user profile.

You will also delete the old profile associated with the anonymous user.
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Example 5-8. Profile_MigrateAnonymous event handler

Sub Profile_M grateAnonynous(ByVal sender As bject,
ByVal e As Profil eM grateEvent Args)

D m anonynousProfile As Profil eCommon = _

Profile.GetProfil e(e. Anonynousl D)
| f anonynousProfil e. shoppi ngcart |sNot Nothing Then

Profil e.shoppingcart = anonynousProfil e.shoppi ngcart

End |f

'---delete the itens associated with the anonynous user

Profil eManager. Del et eProfil e(e. Anonynousl D)

'---clear the anonynous identifier fromthe request

so that this event will not fire for an aut henti cat ed

user

Anonynousl denti fi cati onModul e. Cl ear Anonynousl denti fier

End Sub

3. Now you'll create the Checkout page that will be used to display the items currently stored in the
user's shopping cart. Add anew Web Form to the Members folder and select the
MasterPage.master Master Page. Name the new Web Form Checkout.aspx.
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Popul ate the form with aGri dvi ew control and apply the Sand & Sky schemeto it. (Select Auto
Format... inthe Gri dvi ew Tasks menu; see Figure 5-24.)

Figure 5-24. Applying Auto Format to a GridView control
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Edit Templales

Also, add aLi nkBut t on control under the Gri dvi ew control and set its Text property to "Continue
Shopping" and its Post BackUr | property to ~/Main.aspx. The results are shown in Figure 5-25.

The G i dvi ewcontrol in ASP.NET 2.0issimilar to the Dat aGri dVi ew
% 4. control you have seen in Chapter 4, except that Gri dvi ewis web based and

% pataGri dVi ewis Windows based.

4. Inthe code behind of Checkout.aspx, code the For m Load event as shown in Example 5-9. The
Checkout.aspx page will first create a dataset containing all the itemsin the shopping cart and
then useit to bind to the Gri dvi ewcontrol. It also changesthe image in thei ngHeader control in
the Master Page using the Fi ndCont r ol method in the Mast er property.

Figure 5-25. Members/Checkout. aspx page
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Example 5-9. Checkout. aspx Form_Load event

| nports System Dat a

Protected Sub Page Load(ByVal sender As (bject,
ByVal e As System Event Args) Handl es Me. Load
DmnyCart As OReilly. Cart
nyCart = Profile.shoppingcart

DmitemAs OReilly.itenlype

'---change the inmge

Di m mast erl mage As | mage

mast erl mage = CType(Master. FindControl ("i ngHeader"), <
| mage)

I f masterlmage | sNot Not hi ng Then
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mast er | mage. | mageUr|l = "~/1nmages/ header_shoppi ng.gi f"

End |f

'---create a dataset---

Dim ds As New Dat aSet

ds. Tabl es. Add("Itens")

ds. Tabl es("Itens"). Col ums. Add(" | SBN")
ds. Tabl es("Itens"). Col ums. Add("Q y")

Di mrow As Dat aRow

'---return all the itens as a dataset---
For Each itemIn nyCart.itens
row = ds. Tabl es("Itens"). NewRow

rowm("I SBN') = itemisbn

rom"Qy") = itemaqty
ds. Tabl es("Itens") . Rows. Add( r ow)

Next

'---Bind the GidView control to the dataset

G i dVi ewl. Dat aSource = ds

Gri dVi ewl. Dat aBi nd()
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End Sub

e Think of adataset as a database containing tables stored in memory.

Modifying a Master Page at Runtime

When aWeb Form that uses a Master Page isloaded at runtime, it displays the
content of the Master Page together with its own content. However there are times
when you will want to modify parts of the Master Page when a particular Content
pageisloaded.

Y ou locate the controls you want to modify on the Master Page by using the Fi ndCont r ol method
of the mast er property, then supplying the name and type of the control you want to modify. Once
the control islocated, you can change its properties asiif it were alocal object.

Mast er isaspecial property exposed by the Web Form as a handle with which to access the
Master Page. However, the Mast er property isvalid only on pages that reference a Master Page.

Y ou can programmatically check if apage isusing a Master Page by doing this:

If Master Is Nothing Then

'---Page does not use nmster page---

End |f

5. You'll want Checkout.aspx to be displayed when a user clicks on the Checkout button in
Main.aspx. So, as alast step, go to Main.aspx and set the Post PackUr | property of the Checkout
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button in Main.aspx to ~/ Members/Checkout.aspx so that the user can be brought to the
Checkout.aspx page to check out. If an unauthenticated user clicks on the Checkout button, he
will be redirected to Login.aspx.

< Day Day Up >
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5.4. Testing the Application

With the entire application built, it is now time to test it out.

1. To get started, select Main.aspx in Solution Explorer and then press F5 to debug the application.

2. InMain.aspx, add afew itemsinto the shopping cart, as shown in Figure 5-26.

Figure 5-26. Adding items to a shopping cart and then checking out

3. When you are done adding the items, click the Checkout button and you will be redirected to the

B Untitiod Fage . Mecrosoft Intrmet Exploraer

Bl L Wew Fgewnes [eok  pep i

Agdress | 4] hitpflocshost: 1219 /ShoppingApn Mae. s » e
Tencs Porkel Releieton ]
[SEN; 0-396-D0757-4

THE g, 50 05 U5, 514 33 CA ESES UK

Buty fees DRy e

Visual Basic 2005
Jumpstart Pocket Guide

By Wi-Miscag Lo
15t Edition Jore 2005 {est )

Benew Pocket Referesees

EEEN: 0-3186-10071-X

160 pagen, 51495 LS, 20005 CA. £0 05 UK

Aald] toy Cart

Boay Eoea DRy

S Local mvranet

Login.aspx page (see Figure 5-27).

4. Since you have not registered for an account yet, click on the "here" link to load the Register.aspx

page (see Figure 5-28). Enter the required information and click Create User.
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Y ou should use a strong password consisting of a mixture of aphanumeric
values and special characters. For example, you can use password such as
pass@wor d1. ASP.NET 2.0 requires passwords to have a mixture of
numerals (0-9), letters (a—z, A—Z), and special characters (such as#and!).
It will also reject passwords that are less than seven characters.
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Default Login Page

Wait aminute, how does ASP.NET know that it should load the Login.aspx pageto
authenticate the user when the Checkout button is clicked, rather than the other

pages?

Well, in ASP.NET 2.0, a page with the filename Login.aspx is deemed to be the login
page when userstry to access restricted folders (Members, in this case). This special
name Login.aspx (plus many others) is"burned” into ASP.NET as a defaullt.

The machine.config.default file (located in

C\WINDOWS\WMicrosoft. NET\Framework\<version>\CONFIG) contains all the
default system-wide configuration settings. To see the default settings defined in
machine.config.default, check the machine.config.commentsfile (also in the same
directory) for details.

For example, the default settings for Forms authentication found in
machine.config.comments are:

<fornms
name=". ASPXAUTH"
| ogi nUrl ="1 ogi n. aspx”
protection="All"
ti meout =" 30"
pat h="/"
requi reSSL="f al se"
slidi ngExpiration="true"
defaul t Url ="def aul t. aspx"

cooki el ess="UseCooki es"
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enabl eCr ossAppRedi rect s="f al se" >

If you want to override the default settings, you should modify machine.config (for
machine-wide configuration) or Web.config (for application-wide configuration). The
rationale for splitting the original machine.config file into three different filesisto

reduce the size of machine.config and hence improve performance.

5. If theregistration is successful, you will see the page shown in Figure 5-29. Click Continue to

return to the Main.aspx page.

6. InMain.aspx, if you now click on the Checkout button, you will be redirected to the
Checkout.aspx page (see Figure 5-30). All the items that you have added before you log in are
now displayedinthe Gri dvi ewcontrol. Y ou can click on the Continue Shopping link to return to

Main.aspx to continue adding items into your shopping cart.
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Figure 5-27. The Login.aspx page

D Untitled Page - Microsedt intermel Exploror

Fle Edi  Vew Fgeosites Took Help iF

i | ] it docsbost 1715/ 5hooprg oo bogr. o e b a %2 choopreg o % et s % 25 hacmut a G

O’REILLY"

sampater books « conference « aaline publisking

Loqg In
User Mams:
Password:

[ Rememb=ar ma naxt tima.

New memberT Register here

& Dore w Local mirane!

Figure 5-28. The Register.aspx page


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

downloaded from: lib.ommolkefab.ir

D Unititlod Page - Macrosadt Internet Explarer @
Fle G Yew Fpesies Tool  Heb &
*Wnl_-l]hrn:JWMELzla.Wemm g nl'd
A

et bk o i el pabaleng

&  OREILLY

skgn Lip for Your Mew Acoount
User Mame: |Welbeng
Pasgwird: eesesssnies
Confim Password:  sesssssates ]
E-mail: §_mwny_loahotmal com
Secunty Querstion: \what i your fraorte show

Security Anawer: Top Gun

Craate Usar

] Done ol Lol et

Figure 5-29. Registration successful

a Untitlod Page - Mecrosedt Intermet Exploror
Ele  Edt Vew Fgewies  Teol  Heln #
Byfdren .l:l it locahont: 1218/ Shoopngbon, Fageter. s = | Ga

&  OREILLY

campater books « conferences « anline

Complele
Your account has been swccessfully created.
Contirs

] Dore N Lol oty et

Figure 5-30. The Checkout.aspx page


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

@ PREV |

downloaded from: lib.ommolkefab.ir

ntithed Page vaft Inte

Toss  Help o

Fe Edt  few Fgvorites
Address _‘] Hittn:focshest: 1213

r..m-' 'H' Ga

-596-00812-0 1
0-596-00727-4 1
0-596-10071-X 1

Contimie Shepping

[
g

!_il.mlmnt

< Day Day Up >

aery


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

5.5. Summary

In this chapter, you built a simple e-commerce application that uses some of the new featuresin
ASP.NET 2.0. You have seen how to use a Master Page to maintain a consistent look and feel for the
pages in your site. Y ou have also seen how information about users can be persisted using the Profile
service. Last but not least, you have learned how easy it isto implement security in your web
applications using the new set of security controls built to work with the underlying Menber shi p class.
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Chapter 6. Moving from VB 6 to VB 2005

To take the plunge and move your current VB 6 application to VB 2005 requires more than just a
cursory overview of the capabilities of the language. Each type of application currently deployed in
your environment warrants different considerations. In this chapter, | will discuss some of the factors
you need to consider before upgrading your current application to VB 2005. | will also discuss various
upgrade strategies that you can take should you decide to use VB 2005. This chapter will end with a
look at using the Code Advisor for Visual Basic 6.0 and the Visual Basic Upgrade Wizard to upgrade
your VB 6 application to VB 2005.

AR AN 2
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6.1. Migrate, Replace, Rewrite, or Reuse?

Once an organization has decided that a certain application no longer meets its business needs and that
doing nothing is no longer an option, modernization comesinto play.[! There are at least four waysto
approach the modernization of a VB application that should be considered. The deciding factors are:

(1] The following section is an excerpt from the "Designing an Application Migration Strategy for Visual Basic 6.0 to
Visual Basic .NET" whitepaper authored by ArtinSoft, published on MSDN at
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dv_vstechart/html/appmigrationstrat.asp.

e Thequality of the application code
e The business value of the application

Quality in this case is about the suitability of the application in business and technical terms and should
be assessed in accordance with the following parameters:

Current effectiveness of application

Generated errors, number of workarounds, and level of support needed.

Stability and completeness of core business rules

Will the application logic remain the same in the foreseeable future? An underlying assumption
in this paper is that the current software asset is a valuable one. If the business model is going to
change substantially, then this assumption has to be called into question. In practice, the codeis
often the only repository of business rules and these are scattered throughout the code. Thus any
attempt to "start from scratch” needs to reconstruct and document the requirements captured in
the current code and take these requirements as the starting point for the negotiation of new
requirements.

Stage of thelifecycle

In the earlier stages of itslifecycle, an application will likely map closely to its functionality
requirements, although the platform could be obsolete.
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Development environment

The development team and the environmental capabilities required to successfully deliver a
modernization project need to be assessed. Here, the developer's knowledge regarding the
application source code, the target technologies, and the resolution of modernization issues
identified during the code assessment are crucial. In general, it is recommended that devel opers
executing the project be fully trained in VB 2005. Additionally, other factors such asthe
existence of test cases must be considered.

The business value of the application is another important consideration and thiswill depend to a
considerable degree on its uniqueness. If the quality of the application is poor and there is comparable
functionality availablein athird-party software package, it makes sense to replace it.

There are four broad modernization options-migrate, re-use, rewrite, or replace-any one of which
can be the right choice either for a complete application or for parts of an application. Figure 6-1 shows
how the decision factors correlate with the modernization path.

Migrate

If the VB application meets current business needs and its quality is good, chances are the
application can be effectively modernized to continue to meet the needs of the businessin the
future. In such cases, amigration process can be applied and then functionality and business
reach can be added as needed. In this chapter, when we refer to amigration or an upgrade, we are
referring to an automatically assisted migration using the Microsoft Visual Basic Upgrade
Wizard that isintegrated in Visual Studio .NET (see"Upgrading VB 6 Applications,” later in this
chapter).

Figure 6-1. Modernization options chart
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Reuse

There are two possibilities here, one in which the application is centered on a third-party
package/DBM S aready, and the other in which the business has devel oped its own application
from scratch. If the VB 6 application portfolio is largely centered on athird-party package, then
the best way to move forward may be to upgrade to the latest version and use wrapping
technigues to provide the required reach and other functionality improvements. For in-house
applications, consider wrapping the application pieces and integrating them with new

devel opment.

Rewrite

The key asset here is the business rules and data structures; the application is the problem.

Application mining and analysis of code logic and data structuresis required to provide the
starting point for the rewrite.

Replace

L ook for a suitable package or outsource. Be prepared to make changes to the business model to
meet the package half way.

6.1.1. Making the Right Decision

Upon the initiation of the project you should prepare afeasibility analysis that provides an assessment
of the business and technical quality of the application. The following series of checklists presents
some of the questions that you should consider when choosing one of the aternatives.

6.1.1.1. Migrate

Below isthe checklist for choosing to migrate:

Existing application fulfills current business needs

Moderate functionality changes needed in existing application

High operational costs of existing application

Need to migrate to the NET Framework for strategic reasons

Future vision includes the use of web services or web access

Stable code base and a test suite that certifiesit

Resources needed to maintain or amend applications on existing platform are difficult to find

[ LI Iy Iy Iy
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6.1.1.2. Reuse

Below isthe checklist for choosing to reuse:

1 Businessrules satisfactory

1 Low operational costs of existing application

2 Simple web access required, allowing awrapping solution

1 Have resourcesto keep core Visua Basic 6.0 application maintained

1 Off-the-shelf software central to existing, rely on athird party to support and maintain

6.1.1.3. Rewrite

Below isthe checklist for choosing to rewrite:

1 Functionality does not meet business needs

2 No off-the-shelf solution comes close to meeting needs

1 Poor quality code in existing platform and high maintenance costs
1 Can afford time, cost, and disruption involved

1 Need to use the Microsoft .NET Framework for strategic reasons
1 Future vision includes the use of web services

6.1.1.4. Replace

Below isthe checklist for choosing to replace:

2 Application significantly out of line with business needs

2 Willing to make changes to business model to fit off-the-shelf solution or availability of off-
the-shelf solution that closely fit your business requirements

1 Can afford time, cost, and disruption involved

The preceding questions can apply to complete applications or to discrete parts of applications.
Typicaly alarge application will require use of more than one modernization alternative. When
deciding the best path for a particular part of an application, bear in mind that many developers will
invariably say that rewriting your application isthe best solution if you need to upgrade it, because they
usually feel they can write it better the second time, armed with the benefit of hindsight. Certainly if the
application is poorly designed, rewriting it can be a good option because it provides an opportunity to
do it right. However, examining the business case for upgrading, rewriting, replacing, or leaving the
application in Visual Basic 6.0 aways provides some interesting insights.

If the application already supports your business needs, doesn't require enhancementsto its
functionality, and if you already have support staff trained in VB 6, then leaving the applicationin VB
6 isagood option. Nevertheless, your organization needs to assess the risks of this approach in light of
current lifecycle guidelines from Microsoft and the opportunities that the VB 2005 and .NET
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framework offer to your organization.

If there is a business need to move the application to VB 2005, then thereis aneed to look more closely
at rewriting versus upgrading. Upgrading the application using the VB 6 to VB 2005 migration tool isa
cost-effective way to migrate your applications. One popular reason for moving an application to VB
2005 isto either web-enabl e the application, or to enhance an existing web-enabled application with
ASP.NET features such as tracing, flexible state management, scal eable data access, and improved
performance. As mentioned previously, rewriting sometimes yields an improved application. The
downsideisthat the development cost will be much greater than upgrading.

There are some benefits to rewriting. Rewriting allows you to correct a poor design, and COM objects
can be replaced with .NET objects that are more scaleable and don't require registration during
deployment. The flipside of thisisthat upgrading is much quicker and COM objects can be replaced
with .NET objects after the upgrade has taken place.

In brief, you have to decide on how to move forward with your modernization project. If you decide
that the best solution is to leave the application in VB 6, then you are done! On the other hand, if you
have assessed that the best solution isto rewrite your application, then the best piece of adviceisto
make sure that you follow an accepted development methodology and that you really look back at the
issue your current application has to make sure you can leverage that knowledge when moving forward.
If you think your current application and its source code have value, and that by moving it to .NET you
can extend its lifecycle, then you have decided that automatically assisted migration is the best solution
for your code. Finally, you may decide to go for a combination of the above solutions, asis the case for
most modernization projects.

& Frev Ay AL e
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6.2. Using COM Objects in VB 2005

One of the primary reasons VB 6 programmers and their companies are reluctant to migrate to VB
2005 is the huge investments they have made in developing COM components. However, COM
components continue to be supported in .NET. In the following sections, you will see how you can use
legacy COM componentsin your VB 2005 applications.

The most direct way to use COM objectsin VB 2005 isto use COM Interop. Although applications
that run under the .NET Framework can only work with .NET components, .NET allows you to use
your existing COM components by means of a Runtime Callable Wrapper (RCW). When you use
RCW to interact with a COM object, an assembly is used as awrapper for the COM object. The RCW
acts as a bridge between the unmanaged code (the COM object) and managed code (your .NET
application), and all communications with the COM object are routed through this class (see Figure 6-
2).

Figure 6-2. Runtime Callable Wrapper

T

. Runtime - oy |
m::t | ™ callable [ application
oY) — wrapper —— (VE2005)

COM objects are unmanaged code, therefore you need to remember to free up
%+ 4. their resources when they are no longer in use.

=
e

To illustrate the support of COM in .NET, let's consider a simple example.

Suppose you want to display aPDF filein a VB 2005 Windows application. To do so, you can make
use of the Adobe Acrobat Browser Document control (which isa COM object) installed on your
system (the component isinstalled on your computer when you install the Adobe Acrobat Reader).

First, create a new Windows application. To use the Adobe COM component, look for it and select it
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from the list of COM components on your system. To see thelist, click the COM tag of the Add
Reference dialog in Solution Explorer in Visual Studio 2005, as shown in Figure 6-3. Click OK.

Drag and drop the Adobe Acrobat 7.0 Browser Document, which is now located in the Toolbox under
the All Windows Formstab, onto your Windows Form (Form1, unless you have renamed it). The result
is shown in Figure 6-4.

Figure 6-3. Add a COM component to your project
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Figure 6-4. Filling the form with the Adobe COM component
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To display a PDF document using the control, double-click on the Windows Form and code the Load
event as shown in Example 6-1.

Example 6-1. Form1 Load event handler

Private Sub Fornl Load( _
ByVal sender As System (bject,
ByVal e As System Event Args) _

Handl es MyBase. Load,

MyBase. Load

AxAcr oPDF1. LoadFi | e("C.\ M ni Reader . pdf ")

End Sub

There isn't much difference in coding; your COM component is used much like a .NET component.

Besides exposing using COM componentsin a.NET application, you can also
o~ use .NET Componentsin a COM application viathe COM Callable Wrapper

L (CCW). The CCW is used to marshal calls between managed and unmanaged
code (see Figure 6-5), thereby allowing COM applications to make use of .NET
components.

e

Figure 6-5. COM Callable Wrapper

Unmanaged code Managed code
T

- ; ; (oM ~ ;
3 'iﬂr‘ﬂ h_ ii callable HET o
pplication r,.._ " wrapper | —— romponént §

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Figure 6-6 shows what happens when the application is run.

Figure 6-6. Using the COM component
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Not only does COM interop make it easy to use COM componentsin your VB 2005 application, it also
does away with the error-prone task of installing and registering COM components on target computers
through a new feature known as RegFree COM (Registration-Free COM).

= RegFree COM runs only on Windows XP and | ater releases of the Windows
operating system.

Using RegFree COM, you can deploy an application that usesa COM component without registering it
on the user's machine, thus avoiding the notorius collection of problems commonly referred to as"DLL
Hell." RegFree COM even allows you to run multiple versions of a COM component on the same
machine.

RegFree COM works by automatically generating a manifest from the COM

. component's type library and component registration on the devel oper's machine.
Therefore, whileit is not required to install the component on the end users
machines, a copy must be registered on the devel oper's machine.

-
e

To enable use of RegFree COM, all COM components referenced in Visual Studio 2005 now have a
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new | sol at ed property (see Figure 6-7). If you set | sol at ed to t r ue, the component can be deployed
through ClickOnce, and Visual Studio 2005 will automatically do all the work to deploy the COM
component onto the target machine (without needing to register it on the target machine).

Figure 6-7. Setting the Isolated property for RegFree COM
properties _____8

Interop.AcroPDFLID Reference Properties

Al

Copy Loca True

Isoloted
Enchcabes whether this COM reference Is isclabed bo
this application,
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6.3. Upgrading VB 6 Applications

To make it easier for you to upgrade your VB 6 applications, Microsoft provides made two free tools:

Code Advisor for Visual Basic 6.0

An add-on for Visual Studio 6.0 that reviews your existing VB 6 code to ensure it meets
predetermined coding standards.

Upgrade Wizard

A built-in Visual Studio 2005 tool that automatically upgrades your VB 6 applications when you
open them in Visual Studio 2005. The Upgrade Wizard will upgrade your VB 6 code to VB 2005
and flag those code blocks that need further attention.

Before you upgrade your VB 6 application, you should first run your application through the Code
Advisor for VB 6 and fix any ambiguous code it identifies that will possibly make the upgrade process
difficult. Then, open your VB 6 application in Visual Studio 2005 so that the Upgrade Wizard can
upgrade your code to VB 2005.

6.3.1. Using Code Advisor for VB 6

Thefirst step toward upgrading your VB 6 applicationsto VB 2005 isto run the Code Advisor for
Visual Basic 6.0. The Code Advisor for Visual Basic 6 is an add-on for Visual Studio 6.0 that is used
to review your code to ensure that it meets predetermined coding standards. The coding standards are
based on best practices developed by Microsoft to produce robust and easy-to-maintain code. Y ou can
download this free tool from: http://www.microsoft.com/downloads/detail s.aspx?Familyl D=a656371a-
b5c0-4d40-b015-0caa02634fae& DisplayL ang=en.

Once the Code Advisor for VB 6 is downloaded and installed, you will find a new set of buttonsin the
toolbar area of Visua Studio 6.0, as shown in Figure 6-8.

The Scope Definition button allows you to use Code Advisor to check the entire project, or to check
only the currently activefile.
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To see how the Code Advisor for VB 6 works, consider the following simple VB 6 application
consisting of asingleform (Hel | o Appl i cati on) as shown in Figure 6-9. The form contains four
controls, including aLabel control (I bl Message), a Text control (t xt Narre), a Hello button (crdHel | o),
and an Exit button (cndExi t ).

Figure 6-8. The Code Advisor toolbar

m Praject] - Microsofi Visual Basic | desian]

Flo B Wew Project Formal Debug Bun Cuery Dsgrsm

BT EE RN 0],
d = & @ Scope: Adtive Project ~ Count: 2

Add Fixlis
Rermave Fixlts

Fird roest Fixlts

| A
Filter Fixdts Code advisar  Scope definition
rules  View Fatts  help
repart

Figure 6-9. An application in VB 6

IbIMessage txtName

cmdExit cmdHello

When the Exit button is clicked, the form displays a message box that asks usersif they want to exit, as
shown in Example 6-2.

Example 6-2. Exit button Click event handler

Private Sub cndExit_Cick()

response = MsgBox("Exit progran®?", vbYesNo)
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If response = vbYes Then
End
End I f

End Sub

This VB 6 application also uses a subroutine to display a message viathe MsgBox function, as shownin
Example 6-3. Note that this function uses the default ByRef to passin parameters by reference.

Example 6-3. DisplayMsg subroutine

Public Sub DisplayMsg(str As String)
MsgBox str

End Sub

When the Hello button is clicked, the Text Box control is assigned to an Object of typeobj ect . A
comparison is then performed to check if the Text property (not explicitly specified asit is the default
property) in the Text Box control isempty. The relevant message is then printed. The code is shown in
Example 6-4.

Example 6-4. Hello button Click event handler

Private Sub cndHell o _C i ck()

D m obj As (bj ect

Set obj = txtNane

If obj ="" Then
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D spl ayMsg (" Pl ease enter your nane")
El se

D splayMsg ("Hello " & txtNane)
End I f

End Sub

To use the Code Advisor to examine the application, click the Add FixIts button. The toolbar will
display the number of issues (known as FixlIts) that Code Advisor has raised (in this example, two
Fixlts were raised-Count:2), as shown in Figure 6-8.

To examine the FixlIts raised, switch to the Code view where you will see comments prefixed with the
word "FIXIT" as shown in Example 6-5.

Example 6-5. Hello and Exit button Click event handler FIXITs

"FIXIT: Use Option Explicit to avoid inplicitly
' creating variables of type Vari ant

" Fi x1 T90210ae- R383- H1984

Private Sub cndExit_Cick()
response = MsgBox("Exit progran®?", vbYesNo)
If response = vbYes Then
End
End I f

End Sub
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Public Sub D splayMsg(str As String)
MsgBox str

End Sub

Private Sub cndHell o _C i ck()
"FIXIT: Declare 'obj'" with an early-bound data type
" Fi xI T90210ae- R1672- R1B8ZE
Di m obj As Obj ect
Set obj = txtNane
If obj ="" Then
D spl ayMsg (" Pl ease enter your nane")
El se
Di splayMsg ("Hello " & txtNane)
End If

End Sub

Using the Code Advisor toolbar, you can remove all FixIts by clicking the Remove FixIts button, or
find the next FixIts by clicking the Find Next FixIts button.

In this example, the two specific Fixlts are:
e You should use Option Explicit to prevent your code from using undeclared variables. Once this
isdone, ther esponse variable should be explicitly declared.
e Theobj variable should be declared as a Text Box for early binding.

To view asummary of the Fixlts raised, you can click on the View FixIt Report button. The report is
shown as aweb page (see Figure 6-10).
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Figure 6-10. Viewing the FixIts report
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Y ou can customize the Code Advisor (click on Filter FixIts Rules) to examine your code using a
specific version of Visual Basic (Visua Basic .NET 2002 or Visual Basic.NET 2003), or based on best

practices (see Figure 6-11).

Figure 6-11. Customizing Code Advisor
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Let's now modify the application by entering to code shown in bold in Example 6-6 and then run Code
Advisor again (by clicking on the Add FixIts button).

Example 6-6. Modified Hello and Exit button Click event handlers

Option Explicit
Private Sub cndExit_Cick()
Di m response As VbMsgBoxResul t
response = MsgBox("Exit progran®?", vbYesNo)
If response = vbYes Then
End
End If

End Sub

Public Sub DisplayMsg(str As String)

MsgBox str
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End Sub

Private Sub cndHel l o_C i ck()
Di m obj As Text Box
Set obj = txtName
If obj = "" Then
D spl ayMsg (" Pl ease enter your nane")
El se
D splayMsg ("Hello " & txtNane)
End I f

End Sub

This time, the application passes the Code Advisor's check. Y ou can now proceed to the next step of
the upgrading process:. using the Upgrade Wizard to upgrade the code to VB 2005.

6.3.2. Using the Upgrade Wizard

When you try to open aVisual Basic project (Windows, web, or other) created with a previous version
of Visua Studio (Visua Studio 6 or Visua Studio .NET), Visual Studio 2005 will launch the Upgrade
Wizard and attempt to upgrade the project to VB 2005. The Upgrade Wizard will automatically
upgrade your code to VB 2005, and anything else that is ambiguous will be marked with comments and
displayed in the Upgrade Report.

To see how the Upgrade Wizard works, let's upgrade the application discussed in "Using Code Advisor
for VB 6." You'll use Visua Studio 2005 to open this VB project. When it's opened in Visual Studio
2005, the Upgrade Wizard will kick into action, as shown in Figure 6-12.

Figure 6-12. The Visual Basic Upgrade Wizard
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The Upgrade Wizard will lead you through a series of steps to upgrade the VB 6 project. When you
have finished, your VB 6 project will be displayed in Visual Studio 2005.

Figure 6-13 shows the project after it has been upgraded to VB 2005.

Figure 6-13. The upgraded VB project
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In Solution Explorer, note that a new item has been added to the project: _UpgradeReport.ntm. The
_UpgradeReport.htm document lists the changes made to the original project and highlights the various

issues encountered during the upgrade process, as shown in Figure 6-14.

Figure 6-14. The content of the _UpgradeReport.htm file
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Let'slook at the upgraded code and observe some of the salient changes, as shown in Example 6-7. The
comments and code added by the Upgrade Wizard are highlighted in bold.

Example 6-7. The upgraded project

Option Strict Of
Option Explicit On
Friend d ass Fornl

I nherits System W ndows. For nms. For m

Private Sub cmdExit_Cick( _
ByVal event Sender As System (bj ect,
ByVal event Args As System Event Args) _

Handl es cndExit. d i ck
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Di m response As MsgBoxResul t

response = MsgBox("Exit progranf”, MgBoxStyl e. YesNo)
I f response = MsgBoxResult.Yes Then

End

End If

End Sub

" UPGRADE_NOTE: str was upgraded to str_Renaned.

"Cick for nore: 'ns-hel p://Ms. VSCC. v80/dv_comroner/| ocal /

"redirect. ht nPkeywor d="A9E4979A- 37FA- 4718- 9994- 97DD76ED70A7""

Public Sub Di splayMsg(ByRef str_Renamed As String)
MsgBox(str_Renaned)

End Sub

Private Sub cndHello O ick( _
ByVal event Sender As System (bj ect,
ByVal event Args As System Event Args) _
Handl es cndHel | 0. O i ck
Di m obj As System W ndows. For ns. Text Box
obj = txt Nane
If obj.Text ="" Then
Di spl ayMsg( (" Pl ease enter your nane"))

El se
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Di spl ayMsg(("Hello " & txtName. Text))
End If
End Sub

End d ass

Note that while there is only one upgrade note in this project, severa changes have been made to the
code:

e Thevariablest r inthe b spl ayMsg subroutine has been renamed and the ByRef keyword has
been inserted. Y ou should always explicitly specify the ByRef or Byval keyword beforeyou
upgrade so that you don't get unexpected results.

e Theoption Strict Of statement isinserted into the code. Asthe Option Strict statement is not
supported in VB 6, it isturned off by default in VB 2005. Ideally, you should turn it on so that all
narrowing conversions are flagged (see Chapter 2 for details).

e The constantsvbYesNo and vbYes have been changed to MsgBoxSt yl e.  YesNo and
MsgBoxResul t . Yes, respectively.

e TheText property has been explicitly added to theobj andt xt Name variables.

What you have seen hereis a superficial view of the support the Visual Basic Upgrade Wizard can
provide. For more details, check out this article at: http://msdn.microsoft.com/library/default.asp?
url=/library/en-us/dv_vstechart/html/vstchexpvsnetlab5.asp.

— Note that the Visual Basic Upgrade Wizard can only upgrade applications written
*+ 4. InVB 6andlater. Assuch, if you want to upgrade applications written in a
“ version of Visual Basic released prior to VB 6, you need to first upgrade them to
VB 6 before using the Upgrade Wizard.

e
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< Day Day Up >

6.4. Summary

In this chapter, you have been introduced to several factors you need to consider before deciding
whether or how to enhance your VB applications to meet future business needs. The various checklists
provided here and others available from Microsoft will help you decide whether to migrate, replace,
rewrite, or reuse an existing VB 6 application. Y ou have aso learned how you can continue to use
COM objects-legacy or otherwise-in a VB 2005 application. Finally, you have seen how two tools
provided by Microsoft (Code Advisor for VB 6 and Upgrade Wizard) can help you upgrade your
applications from VB 6 to VB 2005, once you've decided to do so.

< Day Day Up >

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

CEES ALIALIAS R

Colophon

Our look isthe result of reader comments, our own experimentation, and feedback from distribution
channels. Distinctive covers complement our distinctive approach to technical topics, breathing
personality and life into potentially dry subjects.

The animals on the cover of Visua Basic 2005 Jumpstart are moor frogs (Rana arvalis). The moor frog
isone of only six frog species found in Europe and one of only three found north of the Arctic Circle.
Despite their broad distribution, which extends from central Europe to northern Balkan and even up to
the Ural Mountains in Russia, they are one of the rarest frogsin Europe.

Moor frogs thrive in bogs, alder marshlands, and inshore waters. They hibernate at the bottom of pools
or on dry land in rotten woodpiles or in piles of rotting leaves. In early spring, once the ice and frost
have melted, they reappear for the mating season. Mating takes placesin the water, with eager males
assembling in anticipation before the females arrive. During the height of the breeding period, males
turn bright blue because of the high concentration of lymph underneath their skin. The incessant mating
call-which has been compared to the sound of air escaping from an empty, submerged bottle-reveals
the male's excitement.

The bright blue skin, characteristic of the mating season, is a marked difference from their usual
appearance; color and patterns vary greatly from uniform brown to black blotches. Although moor
frogs bear a strong resemblance to common frogs, they often have a pale vertebral stripe running from
the snout to the cloacathat helps to distinguish them. Also, male and female moor frogs average in size
between 4-8 cm, while common frogs average 10 cm.

Earthworms, flies, beetles, butterflies, and ants are among some of the species that comprise the moor
frog's diet. They also have been known to dine on snails-swallowing them whole or cracking the shell
in their mouths. Some of the predators they have to worry about include cyprinid fish, grass snakes,
storks, fox, and hedges. If amoor frog feels threatened while on dry land, he will first make along,
high jump, and then burrow in soil or beneath a clump of grass.

Adam Witwer was the production editor and Linley Dolby was the copyeditor for Visual Basic 2005
Jumpstart. Jeffrey Liggett proofread the text. Abby Fox, Genevieve d'Entremont, and Claire Cloutier
provided quality control. Judy Hoer wrote the index.

Ellie Volckhausen designed the cover of this book, based on a series design by Edie Freedman. The
cover image isfrom the Library of Natural History. Karen Montgomery produced the cover layout with
Adobe InDesign CS using Adobe's ITC Garamond font.

David Futato designed the interior layout. This book was converted by Keith Fahlgren to FrameM aker
5.5.6 with aformat conversion tool created by Erik Ray, Jason Mclntosh, Neil Walls, and Mike Sierra
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Macromedia Free-Hand M X and Adobe Photoshop CS. The tip and warning icons were drawn by
Christopher Bing. This colophon was written by Loranah Dimant.
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" (quotation character)

* (asterisk) multiplication operator
.NET Framework Class Library 2nd 3rd
: (colon)

<anonymousldentification> element
<authentication> element

@ (at sign) type character 2nd

__ (underscore) character

_Description private variable
_UpgradeReport.htm document
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About boxes 2nd 3rd 4th
abstract classes
specifying implementation details with 2nd 3rd
abstract methods
AcceptButton property
access modifiers 2nd 3rd
Add Web Reference window
AddressOf operator
AddTitle method
aggregating data types using structures 2nd
All tab (IntelliSense)
allowAnonymous attribute (profile property)
Amazon Web Services Licenses Agreement
Amazon.com
accessing asynchronously
accessing web services of 2nd 3rd 4th 5th
adding web references to
Anchor property 2nd
And operator
AndAlso operator 2nd
anonymous profiles 2nd 3rd
anonymous user IDs and GUID
Anonymousld property (ProfileMigrateEventArgs class)
app.config file 2nd
Application Settings feature
applications
adding About boxes to
arguments
optional
passing by reference
passing by value
arrays in VB 2005
As keyword
ASP.NET 2.0 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th 16th 17th 18th
aspnet_Users table
assemblies
attributes 2nd
audio files
authenticated users
authentication
AutoCorrect feature
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automatic data binding 2nd 3rd 4th 5th
automatically updating applications 2nd
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BackgroundWorker control 2nd 3rd 4th 5th 6th
base classes

binding data to forms 2nd 3rd 4th 5th 6th 7th 8th
BindingNavigator control 2nd 3rd

blocking calls

Boolean type

BorderStyle property IblISBN control

branching statements 2nd 3rd 4th

breakpoints

browsing records 2nd 3rd

btnAddTitle control

btnGetlnfo control 2nd

btnViewCatalog control

Button control

ByRef keyword 2nd

Byte type
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Cancel_Button control
CancelButton property
casting (type conversion)
catching errors with Try-Catch-Finally statements
ChangePassword control
Char type
Checked property (chkShowCover control)
checklist for choosing
child classes
chkAutoAdd control
Class Designer
Class_ Initialize method
Class_Terminate method
classes
access modifiers and
adding properties to 2nd 3rd
Partial classes 2nd
splitting up physical implementation of
ClickOnce feature 2nd 3rd 4th
Close buttons
linking events with
Close window buttons 2nd 3rd
CLR (Common Language Runtime)
Code Advisor for Visual Basic 6.0 2nd 3rd 4th 5th 6th
code reuse
generic classes and
inheritance
code-behind pages
COM Callable Wrappers (CCWs)
COM Interop
COM objects 2nd 3rd 4th
Common Language Runtime (CLR)
Common tab (IntelliSense)
compile-time errors
confirmation when quitting applications 2nd 3rd
connecting to data sources 2nd 3rd 4th 5th 6th 7th
constants in VB 2005 2nd
constructors
Content control
Content pages 2nd 3rd 4th
ContentPlaceHolder control
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Continue keyword

ContinueDestinationPageUr| property (Login control)
controlling implementation of classes 2nd 3rd 4th 5th
Count property

CreateUserWizard control 2nd 3rd

CType function

customizing classes 2nd 3rd 4th 5th 6th 7th 8th 9th
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data binding
Data Source Configuration Wizard
Data Sources window 2nd 3rd 4th 5th 6th
data types 2nd 3rd

converting from one to another
databases

adding to Windows applications 2nd 3rd
DataGridView control 2nd 3rd
DataTips feature
Date type
debug time
Decimal type
decision-making statements 2nd 3rd
declaring

multiple variables in single statement
default constructors
default values for optional parameters
defaultValue attribute (profile property)
defining classes 2nd 3rd
deploying Windows applications 2nd
dereferencing objects
derived classes
Description property
designing classes 2nd 3rd 4th
Dialog windows
Dialog1 control
DialogResult property
Dim (dimension) keyword

using within a class
DisplayError method
Dispose method
DivideByZeroException exception
Dillmport attribute
DLLs (dynamically linked libraries)
Do-Until loops
Do-While loops

exiting from
Double type
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E-Commerce web service (ECS)
early binding of variables
edit-and-continue feature
Elself keyword
empty constructors
End If statements
enumerations in VB 2005
Equals method
error handling in VB 2005 2nd 3rd 4th
event handlers for exiting/closing applications
exceptions
Exit dialog box
linking events with
Exit For/Exit Do/Exit While statements
explicit conversions
Explorer Form templates
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FCL (.NET Framework Class Library)
File System option for web development
files
Filesystem object (My.Computer)
Finalize method
FindControl method
Fixlts (issues raised in Code Advisor)
For loops
For-Each loops
FormClosing event
Forms authentication

default settings for
Friend access modifier 2nd 3rd
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generic classes

advantages of
Get accessors
Get Info button
GetBookInformation method 2nd
GetProfile method
GetType operator
GetUser method (Membership class)
Global.asax file
GridView control 2nd
GripStyle property (MenuStrip control)
grouping statements into single line
GUID (Globally Unique Identifier) and anonymous user IDs
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Help Topics (MSDN)

highlighting code edits
HTTP and web services
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IDisposable interface
If-Then-Else construct 2nd 3rd
1S
ImageButton control
ImageUrl property
imgBtn_Click method
imgHeader control 2nd
imgLogo control
implementation of classes 2nd 3rd
Implements keyword
implicit conversions
Imports keyword
inheritance 2nd
Inherits keyword
initializing

using constructors
inspecting objects at runtime
instantiating classes
Integer type
IntelliSense feature
interfaces vs. abstract classes
internationalizing web applications
intrinsic data types
InvalidCastException exception
Is operator
IsSynchronized property
itemType structure
iteration statements
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Label control
LinkButton control
ListBox control 2nd
literals in VB 2005
localization
logical/bitwise operators
Login control
Login Form templates
login pages

creating
Login.aspx file
LoginName control
LoginStatus control
LoginView control
LogoPictureBox control
Long type
looping statements
IstBooks control
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machine.config.default file
Main.aspx file
Master Pages

building site templates with

checkout pages

editing content of

modifying at runtime
Master property
members-only folders
Membership class

login forms and
memory

representations of value types/reference types in
menus 2nd 3rd
MenuStrip control

adding to forms

saving location of
methods

adding new 2nd

hiding

overloading
Microsoft.VisualBasic namespace
migrating (modernization option)

checklist for choosing
modernization options for VB applications 2nd 3rd
MSDN Help Topics
multithreading
MustlInherit keyword
MustOverride keyword
My namespace

examples of using

objects exposed by
My.Application object
My.Computer object
My.Forms object
My.Settings object
My.User object
My.WebServices object
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namespaces

narrowing conversions

nesting If-Then-Else statements
Network object (My.Computer)
Not operator
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Object type
object-oriented programming (OOP) in VB 2005 2nd 3rd 4th 5th
objects
comparing
creating
tagging with attributes 2nd
Of keyword
OK_Button control
Option Explicit Off statement
Option Strict On statement 2nd 3rd
optional arguments
Or operator
OrElse operator 2nd
overloading methods
Overloads keyword
Overridable keyword 2nd
Overrides keyword 2nd
overriding methods
vs. overloading

L FREv | < Day Day Up >

downloaded from: lib.ommolkefab.ir


http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Index

[SYmMBOL] [A] [B] [C] [D] [E] [F] [G] [H] [11 [L] [M] [N] [O] [P] [R] [S][T] [U] [V] [W] [X]

Page Framework
parent classes
Partial classes 2nd 3rd 4th
Partial keyword prefix
passing values to subroutines/functions 2nd 3rd
picCover control
PictureBox control
PlaySystemSound method
Pop method

overriding
PostBackUrl property

Checkout button
PrintMessage subroutine
Private access modifier 2nd 3rd 4th
Profile objects vs. Session objects
profile property

attributes in
Profile_MigrateAnonymous event handler
profiles of users 2nd
projects

adding Dialog windows to
properties

adding to classes

read-only and write-only

setting for controls 2nd
Property keyword
PropertyBinding property (ToolStrip control)
Protected access modifier 2nd 3rd
provider attribute (profile property)
Public access modifier 2nd 3rd
publishing Windows applications 2nd
Push method

overloading

overriding
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readOnly attribute (profile property)
ReadOnly keyword
reallocating controls
records 2nd
redundant conditions
reference types
assigning value of one to another
RegFree COM (Registration-Free COM)
Register.aspx page
registration pages
republishing Windows applications
resizing controls
resources
restricting unauthorized access to pages
Return keyword
reusing (modernization option)
checklist for choosing
rewriting (modernization option)
checklist for choosing
Runtime Callable Wrappers (RCWSs)
runtime errors
handling
RunWorkerAsync method
RunWorkerCompleted event
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saving state of applications 2nd
SByte type
scope of variables
search results 2nd
Search Results window 2nd
Select-Case construct
SelectedIndexChanged event
serializeAs attribute (profile property)
Set accessors
Shadows keyword
shared methods
shopping carts 2nd 3rd 4th 5th 6th 7th 8th 9th
Short type
short-circuiting technique
ShowDialog method
sideline coloring
signatures of methods
Single type
site templates 2nd
SizeMode property

LogoPictureBox control
skipping loops
smart clients
Smart Tasks menu
snaplines
SOAP (Simple Object Access Protocol) and web services
Solution Explorer

creating About box forms

Master Pages

start pages and
sounds
Splash Screen templates
SplitContainer control
SQL Server 2005 Express downloading
Stack class (System.Collections)
stacks

storing variables in
statements 2nd

grouping into single lines using : (colon)
static methods
StatusLabel control 2nd
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StatusStrip control

adding to forms
stepping through code
String type
StringBuilder class
strings in VB 2005
strong passwords
strongly typed variables
Structure keyword 2nd
structured error handling
structures vs. classes
Sub Finalize procedure
Sub New procedure
symbolic constants
SyncRoot property
syntax of VB 2005 language 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th 16th 17th 18th 19th 20th
21st 22nd 23rd 24th 25th 26th
System namespace
System.Collections namespace
System.Collections.Generic namespace
System.ComponentModel namespace
System.Data namespace
System.Web.Ul namespace
System.Windows.Forms namespace
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tables
choosing which ones to work with
making accessible to users
navigating through
templates
Text property
Themes and Skins
threading
Throw keyword
TitlesTableAdapter control
toolbars 2nd
ToolStrip control
coding exit event of
ToolStripContainer control
BindingNavigator control and
ToolStripLocation setting
Track Changes option and sideline coloring
Try...Catch...Finally statements
txtAuthors control
txtKeywords control
txtPrice control
txtPublisher control
txtTitle control
type conversion
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Ulnteger type 2nd
ULong type 2nd
unmanaged objects
unsigned data type support in VB 2005
unstructured error handling
Upgrade Wizard 2nd 3rd
upgrading VB 6 applications
making the right decision 2nd 3rd
using Code Advisor for Visual Basic 6.0 2nd 3rd
using Upgrade Wizard
user accounts
user-defined types (UDT)
users
authenticating with My.User
transferring anonymous profile info to user profiles 2nd
validating credentials for
UShort type 2nd
using legacy COM objects in 2nd 3rd 4th
Using...End Using construct
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value types
assigning value of one to another
variables 2nd 3rd
Variant type
VB 2005
moving to 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th 16th 17th
VB 6
changes made to the language
moving from
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weakly typed vs. strongly typed variables
web applications 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th 16th 17th
commonly referenced DLLs
creating 2nd 3rd 4th
login pages 2nd
testing
web references
web services
My.WebServices object and
web services calls and multithreading
Web.config file
Web.config files
whitespace in VB 2005 language
widening conversions
Windows applications 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
building the main window 2nd 3rd
creating
deploying
saving information to databases
testing 2nd
viewing information offline
Windows vs. Forms authentication
With...End With construct
WriteOnly keyword
WSDL (Web Services Description Language) and web services
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XML and web services
XmlInclude attribute
Xor operator
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