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Preface

Along with Windows 1.0, in the year 1985, Microsoft introduced Graphics Device Interface
(GDI) and the USER subsystem in order to build a Windows-based Graphical User Interface
(GUI). In 1990, OpenGL came into picture to create 2D and 3D graphics on Windows and non-
Windows systems. In 1995, Microsoft presented another technology, called DirectX, to create
high-performance 2D/3D graphics. Later, GDI+ was introduced to add alpha blending and
gradient brush support on top of the existing GDI.

In 2002, Microsoft introduced .NET Framework. Along with this, Windows Forms was also
introduced to build User Interface (Ul) for Windows using C# and Visual Basic languages. It
was built on top of GDI+, and hence, it still had the limitations of the GDI+ and USER
subsystems.

Over the years, Microsoft decided to bring a new technology to build rich Uls for Windows-
based applications, which not only helped the users (devel opers and designers) to escape the
limitations of GDI/GDI+ and USER subsystems, but also helped them to improve their
productivity when building desktop-based applications.

In November 2006, along with .NET 3.0, Windows Presentation Foundation (WPF) was
introduced to provide the devel opers a unified programming model to build dynamic, data-
driven desktop applications for Windows. It came with a broad set of featuresto create a
graphical subsystem to render rich Uls using various controls, layouts, graphics, resources, and
more, considering the application and the security of the data. Asit wasfirst shipped as part of
the .NET Framework 3.0, the first release was called WPF 3.0.

WPF is aresolution-independent framework that uses a vector-based rendering engine using an
XML-based language called XAML (pronounced Zammel), to create modern user experiences
that provided a declarative model for application programming. Using this, you can easily
customize the controls and add skinsto it to get a better representation of the application's Ul.

As WPF was different than classic Windows Forms, asit uses XAML, data binding, templates,
styles, animations, documents, and more, initially it got little attention. However, later, it started
gaining alot of popularity and attraction. Many updated versions were released to add more
functionality to it to make it robust and powerful.

In this book, we will cover a set of recipes that will show you how to perform common tasks
using WPF. Starting with WPF fundamentals, we will cover standard controls, layouts, panels,
data bindings, custom controls, user controls, styles, templates, triggers, and animations and
later move on to the uses of resources, MVVM patterns, WCF services, debugging, threading,
and WPF interoperabilities, to make sure you understand the foundation properly.

The examples given in this book are ssimple, easy to understand, and provide you with a what
you need to learn and master the skills that you need to build desktop applications using WPF.
By the time you reach the end of this book, you will be proficient enough with deep knowledge
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about each of the chaptersthat it covers. Although this book has covered most of the important
topics, there will always be some topics that no books can completely cover. You will definitely
enjoy reading this book, as there are lots of graphical and textual stepsto help you gain
confidence working with Windows Presentation Foundation.
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Who thisbook isfor

The book isintended for developers who are relatively new to Windows Presentation
Foundation (WPF) or those who have been working with WPF for some time, but want to get a
deeper understanding of its foundation and concepts to gain practical knowledge. Basic
knowledge of C# and Visual Studio is assumed.
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What this book covers

Chapter 1, WPF Fundamentals, focuses on WPF's architecture, application types, and XAML
syntax, terminologies, and explains how to install WPF Workload with Visual Studio 2017 to
create your first application targeting Windows Presentation Foundation. It will cover the
navigation mechanisms, various dialog boxes, building ownership between multiple windows,
and then proceed toward creating a single instance application. This chapter will then cover how
to pass arguments to WPF application and how to handle unhandled exceptions thrown in WPF.

Chapter 2, Using WPF Sandard Controls, provides you with an in-depth knowledge to help you
learn about various common control parts of WPF. This chapter will begin with TextBlock,
Label, TextBox, and Image controls, and then continue with 2D shapes, Tooltip, standard menu,
Context Menu, Radio buttons, and CheckBox controls. This chapter will also cover how to work
with Progress Bar, Slider, Calendar, ListBox, ComboBox, StatusBar, and Toolbar panel.

Chapter 3, Layouts and Panels, gives you quick tour of the standard layout and panels. This
chapter will cover how to use the panels to create proper layouts. It will also cover
implementing the drag and drop feature in brief.

Chapter 4, Working with Data Bindings, discusses the important concept of data binding and how
to useit in WPF. It also discusses CLR properties, dependency properties, attached properties,
converters, and data operations (such as sorting, grouping, and filtering). The step-by-step
approaches will guide you to be proficient with all types of data bindings.

Chapter 5, Using Custom Controls and User Controls, provides the basic building blocks you
need to create custom controls and user controls that you can reuse in various places. Y ou will
also learn how to customize the control template using custom properties and events from the
custom controls and user controls.

Chapter 6, Using Styles, Templates, and Triggers, provides a deep insight into the styles and
templates of a control, followed by various triggers that you can use to perform some operations
or Ul changes directly from the XAML, without using any C# code.

Chapter 7, Using Resources and MVVM Patterns, begins by demonstrating various ways to use
and manage binary resources, logical resources, and static resources. It will then continue with
the Model View ViewModel (MVVM) pattern to build a WPF application by writing less code
in the code behind file. The MVVM pattern is introduced with some examples to show how you
can build command bindings.

Chapter 8, Working with Animations, provides a tour to the animation capabilitiesin WPF and
discusses how to use various transforms and animations and apply effects to animations.

Chapter 9, Using WCF Services, makes it easy for you to understand the ABC of WCF services
and explains how to create, host, and consume them in a WPF application.
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Chapter 10, Debugging and Threading, discusses WPF's support for debugging the XAML
application Ul using the Live Visual Tree and Live Property Explorer. This chapter helps you to
create asynchronous operations so that the application Ul is always responsive.

Chapter 11, Interoperability with Win32 and WinForm, focuses on understanding the
interoperability of WPF with Win32 and Windows Forms. In this chapter, you will learn how to
host an element from one technology (WPF/WinForm) to other technology (WinForm/WPF),
followed by calling Win32 APIs and embedding ActiveX controls in a WPF application.
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To get the most out of this book

This book assumes that the reader has knowledge of .NET Framework and C# (at least C#
version 3.0, but C# 7.0 or higher version is preferable) and has working experience of Visual
Studio 2015 or higher (Visual Studio 2017 is preferable). Basic knowledge of WPF and XAML
has been assumed.
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Download the example code files

Y ou can download the example code files for this book from your account at www.packtpub.com.
If you purchased this book elsewhere, you can visit www.packtpub.com/support and register to have
the files emailed directly to you.

Y ou can download the code files by following these steps:

1. Login or register at www.packtpub.com.

2. Select the SUPPORT tab.

3. Click on Code Downloads & Errata.

4. Enter the name of the book in the Search box and follow the onscreen instructions.

Once the file is downloaded, please make sure that you unzip or extract the folder using the
latest version of:

e WIinRAR/7-Zip for Windows
e Zipeg/iZip/UnRarX for Mac
e 7-Zip/PeaZip for Linux

The code bundle for the book is also hosted on GitHub at https://github.com/PacktPublishing/Windows-
Presentati on-Foundation-Devel opment-Cookbook. 1N case there's an update to the code, it will be
updated on the existing GitHub repository.

We also have other code bundles from our rich catalog of books and videos available at hitps:/git
hub.com/PacktPublishing/. Check them out!

www.EBooksWorld.ir


http://www.packtpub.com
http://www.packtpub.com/support
http://www.packtpub.com/support
https://github.com/PacktPublishing/Windows-Presentation-Foundation-Development-Cookbook
https://github.com/PacktPublishing/

Download the color images

We also provide a PDF file that has color images of the screenshots/diagrams used in this book.
Y ou can download it here: https://www.packtpub.com/sites/default/fil es/downl oads/WindowsPresentationFou
ndationDevel opmentCookbook Colorlmages.pdf.
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Conventions used

There are a number of text conventions used throughout this book.

Codel nText : INdicates code words in text, database table names, folder names, filenames, file
extensions, pathnames, dummy URLS, user input, and Twitter handles. Here is an example:
"The Presentation Core layer, part of presentationcore. di I, provides you with the wrapper around
the Media Integration Library."

A block of codeis set asfollows:

<Butt on>
<But t on. Backgr ound>
<Sol i dCol or Brush Col or ="Red" />
</ But t on. Backgr ound>
</ But t on>

Any command-line input or output is written as follows:

| svcutil.exe http://1 ocal host: 59795/ Servi ces/ Enpl oyeeSer vi ce. svc?wsdl

Bold: Indicates a new term, an important word, or words that you see onscreen. For example,
words in menus or dialog boxes appear in the text like this. Here is an example: "To build WPF
applications targeting the .NET Framework, select the .NET desktop development workload."

i
&

Warnings or important notes appear like this.

Tips and tricks appear like this.
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Get In touch

Feedback from our readersis always welcome.

General feedback: Emalil f eedback@ackt pub. comand mention the book title in the subject of your
message. If you have questions about any aspect of this book, please email us at

guesti ons@ackt pub. com

Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you have found a mistake in this book, we would be grateful if you would report this
to us. Please visit www.packtpub.com/submit-errata, Selecting your book, clicking on the Errata
Submission Form link, and entering the details.

Piracy: If you come across any illegal copies of our worksin any form on the Internet, we
would be grateful if you would provide us with the location address or website name. Please
contact us at copyri ght @ackt pub. comWith alink to the material.

If you areinterested in becoming an author: If there is atopic that you have expertise in and
you are interested in either writing or contributing to a book, please visit authors.packtpub.com.
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Reviews

Please leave areview. Once you have read and used this book, why not leave areview on the
site that you purchased it from? Potential readers can then see and use your unbiased opinion to
make purchase decisions, we at Packt can understand what you think about our products, and

our authors can see your feedback on their book. Thank you!

For more information about Packt, please visit packtpub.com.
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W PF Fundamentals

In this chapter, we will cover the following recipes:

Installing WPF Workload with Visua Studio 2017
Creating WPF applications

Creating and navigating from one window to another
Creating and navigating from one page to another
Creating adialog box

Creating ownership between windows

Creating a single instance application

Passing arguments to WPF applications

Handling unhandled exceptions
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| ntroduction

The Windows Presentation Foundation (W PF) provides developers with a unified
programming model to build dynamic, data-driven desktop applications for Windows. It was
first released in 2006 along with .NET 3.0. It is part of the .NET Framework itself.

WPF isagraphical subsystem, for rendering rich user interfaces (Uls), and is a resolution-
independent framework that uses a vector-based rendering engine in the Extensible Application
Markup Language (XAML) to create stunning user interfaces. It supports a broad set of
features that includes application models, controls, layouts, graphics, resources, security, and
more.

The runtime libraries for it to execute have been included with Windows since Windows Vista
and Windows Server 2008. If you are using Windows X P with SP2/SP3 and Windows Server
2003, you can optionally install the necessary libraries.

To begin learning the different recipes of WPF, you should have a clear understanding of the

basic foundations. In this chapter, we will start with the architecture and syntaxes, and will guide
you in creating a building block.
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The WPF Architecture

WPF uses alayered architecture that includes managed, unmanaged, and the core APIsin five
different layers called Presentation Framework, Presentation Core, Common L anguage
Runtime, Media Integration Library, and OS Core. The programming model is exposed
through the managed code.

In the following diagram, you can see a clear picture of the architecture:

e Presentation Framework

sControls
*|ayouts

*Graphics
=Media
*5tyles
*Templates
*Animations

g — |
rEEEEEETTEe |
— |
g = I—

*Kernel
slser32

«GDI

*DirectX
*Device Drivers
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Presentation Framewor k

The Presentation Framework, which is part of present ati onfranmewor k. di I, provides the basic
required components (such as controls, layouts, graphics, media, styles, templates, animations,
and more) to start building the Uls of your WPF applications. It is part of the managed layer.
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Presentation Core

The Presentation Core layer, part of presentationcore. di I, provides you with the wrapper
around the Media Integration Library (MIL). It present you with the public interfaces to
access the MIL Core and the Visual System to develop the Visual Tree. It contains visual
elements and rendering instructions to build applications for Windows using the XAML tools.
Thisisaso part of the managed code.
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Common Language Runtime

Common L anguage Runtime, commonly known as the CLR and part of the managed layer,
provides you with several features to build robust applications covering common type system
(CTS), error handling, memory management, and more.
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Media Integration Library

The Media Integration Library (MIL), whichresidesinniicore. di 1, ispart of the unmanaged
layer used to display al graphics rendered through the DirectX engine. It provides you with
basic support for 2D and 3D surfaces, and allows you to access the unmanaged components to
enable tight integrations with DirectX. It also enables you to gain performance while rendering
instructions from the Visual System to the Common Language Runtime (CLR).
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OSCore

Just after the MIL, the next layer isthe OS Cor e, which provides you with access to the low-
level APIsto handle the core components of the operating system. This layer includes Kernel,
User32, DirectX, GDI, and device drivers.
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Types of WPF applications

Though WPF is mainly used for desktop applications, you can also create web-based
applications. Thus, WPF applications can be of two types:

e Desktop-based executables (EXE)
e Web-based applications (XBAP)

The desktop applications are the normal . exe executables, which you normally run on any of
your Windows-based systems, whereas the web-based applications are the . xbap files that can be
deployed in web servers and can run inside any supported browser. The .NET Framework is
mandatory to run any of these application types.

When you run a WPF application, it startsin two threads. The Ul thread uses the

Syst em Thr eadi ng. Di spat cher Obj ect tO Create the messagl ng system and that maintains the Ul
operations queue. Just like the Win32 message pumping, it performs the Ul operation based on
the priority set for it.

The other thread is the background thread, which is used to handle the rendering engine being
managed by WPF. It picks up a copy of the visual tree and performs actions to show the visual
components in the Direct3D surface. Then it callsthe Ul elements to determine the size and
arranges the child elements by their parents.
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The XAML overview

XAML standsfor Extensible Application Markup Language. It isan XM L-based markup
language that is used to declaratively create the Ul of any XAML-based application, such

as Windows Platform Foundation (WPF), Univer sal Windows Platform (UWP),

and Xamarin.Forms. You can create visible Ul elementsin adeclarative XAML syntax to
design the rich Ul and then write the code behind to perform aruntime logic.

Microsoft recently introduced XAML Standards, which is a specification that
defines a standard XAML vocabulary, which will allow the supported frameworks
to share common XAML-based Ul definitions.

You can learn more about this specification by visiting GitHub here:
http: //aka.ms/xamlstandard.

Though it is not mandatory to use the XAML markup to create a Ul, it has been widely accepted
as the smart option for the creation of the entire application’'s Ul, asit makes things easier to
create. Y ou can create the Ul by writing C# or VB.NET code too, but that makes it more
difficult and tougher to maintain. Also, that makes it difficult for the designers to work
independently.

Designing an application Ul using XAML isas easy aswriting an XML node with afew
optional attributes. Attributes are used to set additional styles, behaviors, and properties. To
create asimple button in the Ul, you can just write <autton /> inyour XAML file. Similarly, you
can just write <Text Box /> t0 create a user-input box.

Additionally, you can add more details to the controls. For example, to add alabel to a button,
use its cont ent property, and to set its dimension, use the Hei ght and w dt h property, as shown in
the following code:

<Button Content="Cick Here" />
<Button Hei ght="36" Wdth="120" />

In general, when you add XAML pages to your WPF application project, it compiles along with
the project and produces a binary file in what is known as Binary Application Markup
Language (BAML). The final output of the project (that is, the assembly file) contains this
BAML file as aresource. When the application loads into the memory, the BAML isthen parsed
at runtime.

Y ou can also load an XAML into memory and directly render it on the Ul. But, in this case, if it
has any XAML syntax errors, it will throw those in runtime. If you compare the performance
with the first process, the latter is slower, asit renders the entire XAML syntax onto Ul.

Here'saflow diagram, that demonstrates the ways to load and render/parse the XAML UlI:
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XAML syntax terminologies

XAML uses some syntax terminologies to define an element in the Ul and create the instance of
it. Before you start working on it, you must understand the different terminologies that it offers.
Let's have alook at afew of them.
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ODbject element syntax

Each instance of atypeis defined using proper XAML syntax to create an object element in the
Ul. Each of these object elements starts with aleft angular bracket (<) and defines the name of
the element. Y ou can optionally prefix the namespace when it is defined outside the default
scope. Y ou can use a self-closing angular bracket (/>) or aright angular bracket (>) to close the
object element definition. If the object element does not have any child elements, the self-
closing angular bracket is used. For example, (<Button Content="aick Here" />) Usesa self-
closing angular bracket. If you write the same with a child element, it closes with an end tag
(<Button>Cl i ck Her e</ Button>, ) @s shown.

When you define the object element in an XAML page, the instruction to create the instance of
the element gets generated and it creates the instance by calling the constructor of the element

when you load it in memory.
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Property Attribute syntax

Y ou can define one or more properties to an element. These are done by writing an attribute
called Property Attribute syntax to the element. It starts with the name of the property and an
assignment operator (=), followed by the value within quotes. The following example
demonstrates how easy it is to define a button element to have alabel asits content, and how to
set itsdimension in Ul:

<Button Content="dick Here" />
<Button Content="Cick Here" Wdth="120" Hei ght="30" />
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Property Element syntax

Thisis another type of XAML syntax that allows you to define the property as an element. This
is often used when you cannot assign the value of the property within quotes. If we take the
previous example, thetext aick Here can be assigned to the button content easily. But, when you
have another element or a composite property value, you cannot write those within the quotes.

For this, XAML introduces Property Element syntax to help you to define the property value
eadly.

It starts with <el enent . Proper t yName> and ends with </ el ement . Proper t yName>. The following

example demonstrates how to assign a color to a button background with a sol i dcol or Brush
object:

<But t on>
<But t on. Backgr ound>
<Sol i dCol or Brush Col or="Red" />
</ But t on. Backgr ound>
</ But t on>
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Content syntax

Thisis another type of XAML syntax that is used to set the content of a Ul element. It can be set
asthe value of child elements. The following example demonstrates how to set the text content
property of asorder control to hold asutton control asitschiid element:

<Bor der >
<Border. Chi | d>
<Button Content="Cick Here" />
</ Bor der. Chi |l d>
</ Bor der >

While using Content syntax, you should remember the following points:

e Thevalueof acontent property must be contiguous
e You cannot define an XAML content property twice within a single instance

Thus, the following isinvalid asit will throw XAML error:

<Bor der >
<Bor der. Chi | d>
<Button Content="Button One" />
</ Bor der. Chi | d>
<Bor der. Chi |l d>
<Button Content="Button Two" />
</ Bor der. Chi | d>
</ Bor der >
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Collection syntax

When you need to define a collection of elementsto the parent root, the Collection syntax is
used to make it easy to read. For example, to add elements inside st ackPanel , We USE itS chi | dren
property, as shown in the following code:

<St ackPanel >
<St ackPanel . Chi | dren>
<Button Content="Button One" />
<Button Content="Button Two" />
</ St ackPanel . Chi | dren>
</ St ackPanel >

This can be also written as follows, and the parser knows how to create and assign the elements

1O st ackPanel :
<St ackPanel >
<Button Conten utton COne" />

t="B
<Button Content="Button Two" />
</ St ackPanel >
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Event Attribute syntax

When you add a button, you need to associate an event listener to it, to perform some operation.
The same is applicable for adding other controls and Ul layouts. The XAML alows you to use
the Event Attribute syntax to define events for a specific XAML object el ement.

The syntax looks like a property attribute, but it is used to associate the event listener to the
element. The following example demonstrates how to assign the click event to a button control:

| <Button Content="Click Here" dick="OnButtond icked" />

The associated event gets generated from the code behind the XAML page, where you can
perform the real action. Here is the code snippet for the event implementation of the preceding

button-click event:

voi d OnButtond icked (object sender, RoutedEventArgs e)
{

}

/1 event inplenentation
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Installing WPF Workload with
Visual Studio 2017

Aswe have learned the basic concepts of WPF Architecture and XAML syntax, we can start to
learn different recipes to build applications for Windows using the XAML tools for WPF. But,
before that, let's install the required workload/components for Visual Studio 2017. If you are
using prior versions of Visual Studio, this step will be different.
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Getting ready

To install the required components for building WPF applications, run the Visua Studio 2017
installer. If you don't have the installer, you can go to https://www.visual studio.com/downl oads and
download the correct edition. Let's download the Visual Studio Community 2017 edition asitis
afully featured IDE and available free for students, open source, and individual developers.
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How todoiIt...

Once you have downloaded the Visua Studio 2017 installer, follow these stepsto install the
correct workload:

1. Onceyou haverun theinstaler, it will show you the following screen. Click on Continue:

X

Visual Studio

Te leam more sbout pavacy, see the Microsoft Privacy Statement.

By continuing, you agree to the License Terms.

2. Wait for afew minutesto let the installer prepare itself for the installation process. A
progress bar will show you the status of the current progress:

Visual Studio

Give us 3 mnute. We'll be done soon..,
-

Cancel

3. Then the following screen will pop up, where it will ask you to select the wor kloads or
components that you want to install:
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Installing — Visual Studio Community 2017 — 15.2 (26430.16)

Workloads Individual components Language packs

Windows (3)

.. Universal Windows Platform | et
M development

Create applications for the Universal...

NET desktop development
Build WPF, Windows Forms and console
applications using the NET Framework.

*e Desktop development with C++
I—_J Build classic Windows-based applications
using the power of the Visual C++ toolse...

Web & Cloud (7)

ASPNET and web development % Azure development

Build web applications using ASP.NET,
ASP.NET Core, HTML, JavaScript, and CS5.

Azure SDK, tools, and projects for
developing cloud apps and creating...

Location

C:\Program Files (x86)\Microsoft Visual Studich\2017\Community

/Summary

~ .NET desktop development
Included

v .NET desktop development tools
v .NET Framework 4.6.1 development ...

"

v C# and Visual Basic
Optional

NET Framework 4 — 4.6 developmen...
Blend for Visual Studio
Entity Framework 6 tools

ﬂ By continuing, you agree fo the license for the
Visual Studio edition you selected, We also offer the
ability to download other software with Visual
Studio. This scftware is licensed separately, as set
out in the 3rd Party Notices orin its accompanying
license. By continuing, you also agree fo those
licenses.

Install size: 2.6 GB

. Install

4. To build WPF applications targeting .NET Framework, select the .NET desktop
development workload, as shown in the preceding screenshot.

5. Click onthe Install button to continue with the installation.

6. Thefollowing screen will be displayed, showing the status of the installation. It will take
some time, based on your internet bandwidth, asit's going to download the required
components, based on your selection, from the Microsoft servers and install them one by

one:
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Visual Studio

Products
Installed Welcome!
We invite you to go enline to hone your
;:2] Visual Studio CDmmunit}’ 2017 skills and find additional tools to support
your development workflow.
Acquiring Microsoft.VisualStudio XamlShared
SE% Learn
Applying Microsoft.PortableLibrary. TargetingPack.Msi.Resources Whether you're new to development or an
A40%, T ———————————————— EXPE'I'E'E.":CE'E: dE'VC-|G|JE'r, we have you
covered with our tutorials, videos, and
i) sample code.
Marketplace

Use Visual Studio extensions to add
support for new technologies, integrate
. with other products and services, and fine-
Available tune your experience.

) visual Studio Enterprise 2017 @ Need some help?
Check out the Microsoft Developer

Microsoft DevOps solution for productivity and coordination across teams of any size : :
Community where developers provide

feedback and answers to many common
License terms | Release notes 52 (2643 problems,
Get help from Micresoft at Visual Studio

Support
Install 1.10.30642.0

7. Oncethe installation has completed, you may have to restart your system for the changes
to take effect. In this case, a popup will appear on the screen, asking you to reboot your
PC.

Once you have installed the .NET desktop development component and restarted your system,
you are good to go with building your first WPF application.
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Creating WPF applications

The WPF development platform supports a broad set of features that includes Ul controls,
layouts, resources, graphics, data binding, application model, and more. Before using each of
those features, you need to create the WPF project using Visua Studio.

The goal of thisrecipeisto create a WPF project and learn the basic project structure and
components. Let's start building our first WPF application using the XAML tools.
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Getting ready

To get started with the WPF application development, you must have Visual Studio running on
your system with the required components already installed on it.
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How todoiIt...

Follow these steps to create your first WPF application:

1. Inside your Visual Studio IDE, navigate to the File | New | Project... menu as shown in the
following screenshot:

bil Microsoft Visual Studio Y & | Quick Launch (Ctrl+Q) P - 0 x

File = Edit View Project Debug Team Tools Test Analyze Window  Help Kunal Chowdhury =

Mew P i3 Project. Ctrl+Shift+ N
- \/ “m  Web Site... Shift+ Alt+ M
€ Start Page %3 File.. Crl+ N

Project From Existing Code...

)

¥ Save All Ctrl+Shift+5

Source Control » File | New | Project...

1210)dig wea|  1aiojdig uonjog

Account Settings...
B Exit Alt+F4

2. Thiswill open the New Project dialog on the screen. Y ou can alternatively open it by
pressing the keyboard shortcut Ctrl + Shift + N.

3. Inthe New Project dialog, navigate to Installed | Templates | Visual C# | Windows Classic
Desktop, as shown in the left-hand side of the following screenshot:
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MNew Project ? >

I Recent .MET Framewaork 4.7 = Sort by: Default .| & Search Installed Ternp P -

4 |nstalled - : -
ﬂ WEF App (.MET Framewaork) Visual C# Type: Visual C#
.
Windows Presentation Foundation client
C#

4 Templates

4 Visual C# | I Windows Forms App (NET Fra... Visual C& application
IW'rndurws Classic Desk‘topl
c#
NET Standard E Console App (.MET Framework) Visual C#
Test
CH
b Other Languages E'E:ﬁ! Class Library (.MET Framewark)  Visual C#
I Other Project Types -
= - sual C#
Mot finding what you are looking for? J Shared Eipiect Neahis
Open Visual Studic Installer _mC# ) . . )
Bt :L‘I Windows Service ((MET Framew... Visual C#
I Online v
Mame: CHO1. HelleWPFDermo
Location: D:\Code', -
Solution name: WPF Demos Create directory for solution

[] Add to Source Control

| QK | | Cancel

e

In the right-hand side pandl, first select the .NET Framework that you want your
application to target. We have selected .NET Framework 4.7 here.

Then select WPF App (.NET Framework), from the available list of templates.

Give aname (in our case, it is cHo1. Hel | oWPFDenp) 1O the project.

Optionally, select the location of the project, where you want to create it.

Optionally, you can aso provide a different name for the Solution.

When you are ready, click on the OK button to let Visual Studio create the project based
on the template that you have selected.

©CoNO U

Once the project has been created, Visual Studio will open the Solution Explorer, which lists the
project with all the default files created on it. The project structure will look like the following
screenshot:

Y .‘.:' Quick Launch {(Ctrl+ Q) Pl o= = x
Team Tools Test Analyze Window Help Kunal Chowdhury - "'3
Debug = Any CPU ~| P Start - | W _
Solution Explorer * =X

my
7
b

L]

saipadoly  Jaiojdxg wea]  J=uo)dxg uonnjos

Gj‘EI.-' Y@' 0

Search Solution Explorer (Ctri+;)

El

©

fal Solution "WPF Dernos' (1 project)
P Properties
5-8 References
¢ App.config
4 I Appxaml
b Appaxamles
4 Y MainWindow.xaml
P MainWindowxaml.cs
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Theresmore...

Each WPF application project created by Visual Studio using the default template consists of the
following files:

e App. config: Thisisthe configuration file of your WPF application. By default, it contains
the following lines that describe the supported runtime version for the application to run.
This contains exactly the same runtime version that we selected during the project
creation:

<?xm version="1.0" encoding="utf-8" ?>
<confi gurati on>
<startup>
<supportedRunti nme
ver si on="v4. 0"sku=". NETFr amewor k, Ver si on=v4. 7" />
</startup>
</ configuration>

The confi g file can also contain application settings and other configuration settings that
you want to use/refer in your application.

e App. xani : Visua Studio automatically creates the app. xam file when you create a WPF
project. It isthe declarative starting point of your application. The root element of thisfile
Isthe appl i cati on instance, which defines application specific properties and events:

<Application x:C ass="CHOl. Hel | oWPFDeno. App"

xm ns="http://schenmas. m crosoft.com w nfx

/ 2006/ xam / present ati on"

xm ns: x="http://schemas. n crosoft.conm wi nfx/2006/ xam "
xm ns: | ocal ="cl r- nanespace: CHO1. Hel | oWPFDenp"
StartupUri ="Mai nW ndow. xam " >

<Appl i cati on. Resour ces>

</ Appl i cati on. Resour ces>
</ Appl i cati on>

The instance of the Appl i cati on class defines the w ndow Or @ Page that's going to be the
startup Ul, and isregistered with the startupuri property. In the preceding code,

(St art upUri =" Mai nW ndow. xam ) states that the mai nw ndow. xan page will get loaded, once
you run the application.

The application instance can also hold global/application-level resources (such as, Style,
Template, and Converter) that can be used globally throughout the application.

e App. xani.cs: Thisisthe code-behind class file of the app. xani and extends the appl i cati on
class of the framework to write application-specific code. Y ou can use this file to subscribe
to the events such as st art up, nhandl edExcept i on t0 perform common operations:

namespace CHO1l. Hel | oWPFDeno

/1l <summary>
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/1l Interaction |logic for App.xam
1l <lsummary>
public partial class App : Application
{
}
}

This classis often used to manipulate command-line parameters and load different
XAML pages based on that.

e Mai nW ndow. xani : Thisisthe default Ul page that Visual Studio generates on creation of the
WPF project. It isthe page that gets registered asthe st art upuri in App. xani . The root
element of this page isw ndow and it containsaa i d layout by default. Here is the default
code snippet:

<W ndow x: d ass="CHO1. Hel | oWPFDeno. Mai nW ndow"
xm ns=
"http://schemas. m crosoft.com w nfx/ 2006/ xanl / present ati on”
xm ns: x="http://schemas. m crosoft.com w nf x/ 2006/ xam "
Ti t| e="Mai nW ndow' Hei ght =" 350" W dt h="525">
<@id>

</Gid>
</ W ndow>

Thex: a ass attribute defines the associated partial class where the Ul logic is being
written. Y ou can modify this XAML to provide afresh look to your application start
page. Various Ul controls and layouts are going to be covered in the later chapters of
this book.

e Mai nW ndow. xani . cs: Thisisthe code-behind class of mi nw ndow. xani and contains the logic
related to Ul operations. In general, devel opers write implementations of various Ul
operationsin this class.

Whenever you add any Ul elementsto an XAML page, the control gets registered internally in a
partial classfilethat has. g. i . cs asthe extension. For example, if you add a control in the

Mai nW ndow. xami file, it gets registered in the vai nw ndow. g. i . cs residing in the obj folder. If you
open the file, you can observe the entire loading processinside the 1 i ti al i zeConponent () method.
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Creating and navigating from
one window to another

In WPF standal one applications, awindow is used to host the Ul elements to enable usersto
interact with the Ul and data. The base class w ndow provides al the APIs to create and interact

with the Window UI.

In WPF applications, the generic window layout is divided into multiple parts. Hereisa
screenshot of a basic window, containing its various parts:

Minimize
lcon Maximize
‘ I_. Title I—b Close
N MainWindow = O X
Restore
Move
) = Border
Size
—  Minimize
o Maximize Title bar
x Close Alt+F4
by System menu - Clienit area

The various parts of the window are as mentioned here:

e The outer part of the window isaBorder, which you can utilize to enable the resizing
option:
e The outer border can contain aresizing grip, which enables you to resize the
window diagonally
e Thewindow containsaTitle bar at the top, which consists of the following parts:
e An lcon to provide a unique brand to your application window
e A Title, showing the identifiable name of the window
e A small panel, containing Minimize, Maximise/Restore, and Close buttons
e A System menu with menu itemsto allow usersto perform Minimize, Maximize/
Restore, Move, Size, and Close operations on the window
e A client area for the developers to add application/window specific layouts and controls
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Getting ready

To get started with this recipe, open your Visua Studio instance and create a WPF project
called cro1. w ndowpeno based on the WPF App (.NET Framework) template. Once the project has
been created, it will have files called mai nw ndow. xani and mai nw ndow. xani . cs, along with the other
default files.

Let's get started with creating a new window in the same project and invoke a button to open the
new window from the vai nw ndow.
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How todoiIt...

To create a new window, follow these ssimple steps:

1. Open the Solution Explorer and right-click on the project node.
2. From the right-click context menu, navigate to Add | Window... as shown in the following

. . . &1 Selution "WPF Demos' (2 projects)
Right-click on project node —————, > [ CHOlHelloWPFDemo
Py 5| CHO1.WindowDemo
kil Build /& Properties
Rebuild =B References
Clean ¥ App.config
Analyze » &) Appaaml
MainWindow. |
B DL D1 MainWindow.xam
Scope to This
B Mew Solution Explorer View
Build Dependencies L2
1 New ltem... Add L4
‘0 Bisting ltem... Shift+Alt+A #  Manage NuGgaRickages.. Click on "Add | Window..."
#3  NewFold
i from the context menu
Reference... Debug 5

Initialize Interactive with Project

Service Reference., Source Control L

i~ .

I§ Connected Servife... ¥ cut Ctrl+X
Analyzer... Chrls

21 Window... 2 Remove Del

ol Page.. Rename

&1 User Control.. Unload Project

I Resource Dictionary... € Open Folder in File Explorer

Class.. Shift+Alt+C

Design in Blend... on Explorer | Team Explorer Notifications

I~ - - R

3. Thefollowing Add New Item dialog will appear on the screen:
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Add New ltem - CHO1. WindowDemo

4 |nstalled Sort by: Default - [EaE Search Installed Templates (Ctrl+E) P~
e "lc# Class Visual C# = Type: Visual C¥
e : Windows Presentation Foundation
Dat -
o o) Interface Visual C# ———
General
Windows Forms
i i &
WPE Windows Form Wisual C
b Online Q Uzer Control Visual C#
ﬁl | Component Class Visual C#
Window (WPF) Visual C#
I_j Page (WPF) Visual C2
>
& . .
Uzer Contral (WP Visual C2
o Sl il
MName: SecondWindow.xaml
| Add || cancel

. Make sure that the selected template is Window (WPF). Give it aname, secondw ndow. xant ,

and click the Add button.

. Thiswill create the secondw ndow. xam file and its associated code-behind file

SecondW ndow. xani . cs IN the project directory.

. Open the XAML file (secondw ndow. xant ) and replace the entire contents with the following

XAML code:

<W ndow x: Cl ass="CHO1l. W ndowDeno. SecondW ndow"
xm ns=
"http://schemas. m crosoft.com w nfx/ 2006/ xam / present ati on"
xm ns: x="http://schemas. m crosoft.conlw nfx/2006/ xam "
Titl e="Second W ndow' Hei ght="200" W dt h="300">
<Gid>
<Text Bl ock Text="Second W ndow | nstance"
Hori zont al Al'i gnnent =" Cent er "
Vertical Al'i gnment ="Center"
Font Si ze="16"/>
</Gid>
</ W ndow>

. Now open the mai nw ndow. xamt file to add a button into it. Replace the entire <ai d> </ ai d>

block, with the following XAML code:

<Gid>
<Button Content="Cpen Second W ndow
Hei ght =" 30" W dt h="150"
d i ck="0OnSecondW ndowBut t ond i cked"/ >
</ Gid>

. Now we need to add the implementation for the button-click event. Simply open the

Mai nW ndow. xani . cs file and add the following lines of code inside the class definition:

private void OnSecondW ndowButt onCl i cked( obj ect sender,
Rout edEvent Args e)

{

var wi ndow = new SecondW ndow() ;
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wi ndow. Show() ;
}

9. Now, when you run the application, you will see that the MainWindow opens on the
screen, containing a button labeled Open Second Window. Clicking on this button opens
the second window on the screen that has text content of Second Window Instance. Here's

the screenshot for your reference:

B Second Window

Open Second Window

Second Window Instance

Please note that if you click the button again, it will create another instance of
the second window because it's model ess.

&
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How It works...

When you create the instance of the w ndow class, it will not become visible to the user. It only

becomes visible when you call the show() method, which returns the handle to the originated
caller without waiting for the window to close.

When you call the show() method, it basically creates a model ess window, and hence you can
interact with other windows within the same application when the same is already open. The

w ndow Class also exposes a method called showni al og() , Which creates a model window and
prevent users from interacting with other windows of the application. We will discuss the more
later in this chapter, in the Creating a dialog box section.
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Theresmore...

The w ndow class provides you with a bunch of properties, methods, and events to customize the
look of the window, and perform specific operations or to be notified of the current context. To
ask the client area to support transparency, set the Al 1 owsTranspar ency property of the window to
true. Thisisoften useful when you want to create a custom-shaped window or a skinned theme.

Y ou can change the default icon of the window by setting the 1 con property and enable/disable
the window resizing by setting the resi zemde property. You can also set the window title, startup
location, window state, window style, and taskbar visibility by settingstheTitie,

W ndowst ar t upLocat i on, W ndowsSt at e, W ndowst yl e, aNd show nTaskbar properties, respectively.

Not only these but you can bring the window to the foreground by calling its Acti vate() method
and close the window by calling the a ose() method available in the w ndow class. Sometimes,
when you want to hide the window instead of quitting it completely, you can utilize the Hi de()
method to make the window hidden and bring it back again by calling the show() method on the
same instance.

The class also exposes some events to notify you of the current contextual information. Y ou can
use the Acti vat ed, Deacti vat ed, d osi ng, C osed, and st at eChanged, eventsin your codeto get such
notifications.
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Creating and navigating from
one pageto another

The WPF application supports a browser style navigation mechanism, which can be used in both
standalone applications as well asin XBAP applications. To implement it, WPF provides
the page Class to encapsulate the page content that can be navigated to and hosted by the browser,

A Navi gati onW ndow and/or aFrane.
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Getting ready

To get started with this recipe to build an application that supports navigations mechanisms from
one WPF page to another, open the Visual Studio IDE and create a project based on the WPF
App (.NET Framework) template. Giveit aname (in our case, it's cHo1. PageDenv).
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How todoiIt...

Once you have created your project based on the WPF App (.NET Framework) template, follow
these steps to add pages to your project and integrate them with the Navi gat i onser vi ce:

1. Right-click on the project node where you want to create the pages.

2. Asshown in this screenshot, navigate to Add | Page... from the context menu:

%] Solution "WPF Demas' (3 projects)
b [c8] CHO1.HelloWPFDemo

[ CHO1.PageDemo

g5 Build A Properties

Rebuild =8 References

Clean ¥.) App.config

I App.

gnalyze G ':: Mpa?nf:;i:ldow.xaml
& Publish... t%| CHO1.WindowDemo
== Distribute With HockeyApp...

Scope to This Right-click on project
|j-1 Mew Solution Explarer View node

Build Dep#ndermy ’

Add P New tem...
] ManahﬁduGet Packads... 0 Existing ttem... Shift+Alt+4
$iF  Set as StartUp Project %% Mew Folder

Debug i REST API Client...

Initialize Interactive with Proje Reference...
& cut CHrl+X

Service Reference...

X Remove Del T{: Connected Service...
[] Rename Analyzer...

Unload Project Window...
(%4 Open Folder in File Explorer

Design in Blend... Use Ok
}‘ Properties urc ionary...

Shift+Alt+C

3. Thiswill open the following Add New Item dialog window, where the item titled Page
(WPF) isdready selected. Give it aname, page1. xani and click Add. It will create the
Pagel. xami and the associated code-behind file page1. xam . cs in your project:
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Add MNew [tem - CHO1.PageDemo

4 |nstalled Sort by: Default ~ [iies Search Installed Templates (Ctrl+E) P~
4 Visual C# : ; - - A
7 Windows Form Visual C# Type: Visual C#
Eods Windows Presentation Foundation page
Dat .
e L | User Control Visual C#
General - |
I Web :
: ‘c;l I Component Class Visual C#
Windows Forms =
WPF : :
I | Window (WPF) Visual C#
I ASP.MET Core a
SQL Server 5
% @ Page (WPF) Visual C#
I Online ®
User Control (WP Visual C#
al Ll
I;!] Resource Dictionary (WPF) Visual C#
L §
About Box Visual C#
= i
MName; Pagel.xaml
| Add ‘ ‘ Cancel ‘

4. Now follow the same steps, 1 to 3, to create another page Page2. xant , which will add both
the XAML and associated C# code-behind file into the project.
5. Open the page1. xant file and replace the ai d with the following XAML.:

<Gid>
<Text Bl ock Text="This is Page 1" FontSi ze="20"
Hori zont al Al i gnnent =" Cent er "
Vertical Ali gnment="Center"/>
<Button Content="Next" Hei ght="30" W dth="120"
Mar gi n="20"
Hori zont al Al i gnnent ="Ri ght"
Vertical Al i gnment =" Bot t onf'
Cl i ck="OnNext Buttond i cked"/ >

</Gid>

6. Inthe associated code-behind file (Page1. xani . cs), add the following button-click event
handler:

private void OnNextButtond i cked(object sender,
Rout edEvent Args e)
{
Navi gati onServi ce. Navi gat e(new Uri (" Page2. xam ",
Ui Kind. Rel ative));
}

7. Similarly, add the following XAML into the page2. xani page, replacing the existing ai d:

<Gid>
<Text Bl ock Text="This is Page 2" FontSi ze="20"
Hori zont al Al i gnnent =" Cent er "
Vertical Alignment="Center"/>
<Button Content="Previous" Height="30" W dth="120"
Mar gi n="20"
Hori zont al Al i gnnent =" Ri ght"
Vertical Al'i gnment =" Bot t onf'
C i ck="OnPrevi ousButt ond i cked"/ >

</Gid>
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8. Add the following button-click event handler into the pPage2. xani . cs file:

private void OnPreviousButtond i cked(object sender, RoutedEventArgs e)
{
i f (Navi gationService. CanGoBack)
{
Navi gat i onSer vi ce. GoBack() ;
}
}

9. Now open the mi nw ndow. xant file and replace the XAML content with the following:

<Navi gat i onW ndow x: Ol ass="CHO1. PageDeno. Mai nW ndow"
xm ns=
"http://schemas. m crosoft.com w nfx/ 2006/ xan / present ati on”
xm ns: x="http://schenmas. n crosoft. conf wi nfx/ 2006/ xam "
Titl e="Mai nWndow' Hei ght ="350" W dt h="525"
Sour ce="Pagel. xam " >

</ Navi gat i onW ndow>

10. Now open the mai nw ndow. xam . cs file and change its base class to navi gat i onw ndow, instead
of w ndow.
11. Run the application, which will open the following screen containing Page 1:

Ol MainWindow

This is Page 1

Next

12. Clicking on the Next button will navigate you to Page 2, as shown here, which contains the
activated navigational button automatically provided by the WPF Framework:

[l nainwindow

\ This is Page 2

Navigational buttons
(automatically added by WPF Page)

Previous

13. Now, if you click on the Previous button or the back button in the navigation panel, it will
navigate you to Page 1.
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How It works...

The Navi gat i onw ndow, Which is defined in the mai nw ndow. xani page, provides the basic mechanism
to support the content navigation. The sour ce attribute (sour ce="Page1. xan "), defined as ur
asks Navi gat i onw ndow t0 |0ad the mentioned page (page1. xant ) by default.

When you click on the Next button of page1, the Navi gat i onSer vi ce. Navi gat e Mmethod executes,
passing the ur of the page that you want to load next. The navigation buttons automatically
activate based on the history of the navigation that you performed.

In Page2, when you click on the Previous button, it first checks whether the navi gat i onser vi ce has
an immediate history item to navigate you to a previous page. If it finds a previous page, it then
automatically navigates you to the desired page by calling the Navi gat i onser vi ce. GoBack() method
call. Inthis case, you don't have to passthe ur of the page.

www.EBooksWorld.ir



Theresmore...

Navi gat i onSer vi ce Offers avariety of properties, methods, and events to perform navigation
mechanisms on your page content. canGoBack() and canGoFor war d() Feturn a ool ean Value
indicating whether there is at |east one entry in the back and forward navigation history,
respectively. The method coBack() navigates you to the most recent entry from back navigation
history, whereas the coror var d() method navigates you to the forward navigation history, if
there's one available.

To refresh the current content, you can call the refresh() method. The st opLoadi ng() method
stops the current execution from downloading/loading the content part of the current navigation
context. You can also programmatically add or remove an entry from the navigation history.
The addBackent ry method takes a parameter for the cust ontont ent st at e Object to add the entry into
the back-navigation history. The renoveBackent ry() method removes the most recent entry from
the back-navigation history.

Events such as Navi gati ng, Navi gat ed, Navi gat i onFai | ed, Navi gat i onSt opped, Navi gat i onProgr ess,

and Loadconpl et ed are there to notify you of the various statuses of the current navigation process.
Use them wisely, based on your requirements.
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Creating a dialog box

A dialog box is also akind of window, and is generally used to get some inputs from the user or
to show a message to the user. It uses a model window to prevent users from interacting with
other windows of the same application when it is aready open. In this recipe, we will learn how
to create a model dialog and use the common dialog boxes that the framework provides.
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Getting ready

To get started with building and using dialog boxes in a WPF application, open your Visual
Studio IDE and create a new WPF project, calling it cHo1. bi al ogBoxDeno.
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How todoiIt...

Follow these steps to create the dialog window and invoke it from the vai nw ndow to Show a
message to the user:

1. Open the Solution Explorer and right-click on the project node.

2. From the context menu, select Add | Window... to open the Add New Item dialog.

3. Making sure that the Window (WPF) template is selected, give it the name messageni al og,
and click Add to continue. Thiswill create MessageDi al og. xan and MessageDi al og. xam . cs
filesin the project.

4. Open the messageDi al og. xant file and replace the entire XAML content with the following:

<W ndow x: d ass="CHO1. Di al ogBoxDenp. MessageDi al og"
xm ns=
"http://schemas. m crosoft. com wi nfx/ 2006/ xam / present ati on"
xm ns: x="http://schenas. m crosoft. com wi nfx/ 2006/ xam "
Showl nTaskbar ="Fal se" W ndowSt yl e=" Si ngl eBor der W ndow'
Titl e="Message" Hei ght="150" W dt h="400"
Font Si ze="14" Topnost ="True" Resi zeMode="NoResi ze" >

<Gid>
<Text Bl ock Text W appi ng="W ap" Margi n="8"
Text ="Thank you for reading 'Wndows Presentation
Foundati on Cookbook'. Cick 'OK' to continue next."/>
<St ackPanel Orientation="Horizontal"
Vertical Al i gnment =" Bot t ont
Hori zont al Al'i gnnent ="Ri ght"
Mar gi n="4">
<Button Content="OK' Wdth="60" Hei ght="30"
Mar gi n="4" | sDef aul t="True"
Cick="0OnOKd i cked"/ >
<Button Cont ent ="Cancel " W dt h="60" Hei ght="30"
Mar gi n="4" |sCancel =" True"
C i ck="OnCancel d i cked"/>
</ St ackPanel >
</ Gid>
</ W ndow>

5. Open the messageDi al og. xan . cs file, and add the following event implementations for the
OK button and Cancel button:

private void OnOKd i cked(obj ect sender, RoutedEventArgs e)

{ Di al ogResult = true;

}

private void OnCancel dicked(object sender, RoutedEventArgs e)
i Di al ogResult = fal se;

6. Now open the mai nw ndow. xamt page and replace the ai d with the following XAML content:

<Gid>
<Li st Box x: Nanme="result" Hei ght="100" Margi n="8"
Hori zontal Al i gnnment =" Stretch"
Vertical Al'i gnment =" Top" />
<But t on Cont ent =" Show Message" W dth="150" Hei ght ="30"
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Vertical Ali gnment ="Bott ont Mar gi n="8"
C i ck="OnShowMessageBut t onCl i cked"/ >
</Gid>

7. Go to the code-behind file, mai nw ndow. xant . cs, and add the button event implementation as
shared in the following code section:

private void OnShowessageButtonCd i cked(obj ect sender, RoutedEventArgs e)
{
var nessageDi al og = new MessageDi al og();
var di al ogResult = nessageDi al og. Showhi al og();
if (dialogResult == true)
result.ltens. Add("You clicked 'OK' button.");
else if (dialogResult == fal se)
{
result.ltems. Add("You clicked 'Cancel' button.");
}
}

8. Now run the application. The visible window will have a button labeled Show Message.
Click on it to invoke the message dialog window that we have created:

You clicked ‘Cancel' button.

You clicked ‘Cancel' button.

You clicked 0K’ button, M Message
You clicked ‘OK" button.
Voir clicked "OK" bution. Thank you for reading "Windows Presentation Foundation
Cookbook'. Click 'OK' to continue next.

Show Message

QK Cancel

9. Click on the Cancel button, which will add Y ou clicked 'Cancel’ button text into the list
present in the MainWindow.
10. Launch the message window again and click on the OK button. Thiswill add Y ou clicked
'OK" button in the list.
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How It works...

When you call the showbi al og() method of the w ndow instance, it opensit asamodel dialog and
walits until the user provides an input to it. In this case, the user input is the interaction with the
OK and Cancel button. When you click the OK button, the associated event handler assignstrue
to the bi al ogresul t property and returnsto the caller. Similarly, the Cancel button event handler,
assignst al se to the bi al ogresul t property and returns.

Based on the return value of the showbi al og() method, which actually returns the value of
Di al ogResul t , YOU can decide whether the user clicked the OK or Cancel button.

The dialog window has been customized by setting the following properties to the w ndow
instance:

e The show nTaskbar property has been set to ral se to prevent the window from being visible
in the Taskbar.

e Thew ndowstyl e property has been set to si ngl eBor der w ndow t0 add a thin border to the
window, removing the minimize and maximize buttons from the title bar.

e The Topnost property has been set to 1rue to keep it always visible on top of other windows.
Thisis optional, but good to have.

e TheResi zemde property has been set to noresi ze to prevent the user from resizing the dialog
window.
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Theresmore...

The operating system provides some reusable dialog boxes, which provide a user

experience consistent with the version of the operating system in which the application is
running. The experience also stays consistent across all applications to provide a unique
interface for performing common operations such as opening files, saving files, printing files,
color selection, and more.

WPF provides these reusable, common dialog boxes as managed wrapper classes, encapsulating
the core implementation. This reduces the extra effort creating and managing the common
operations.
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Using the open file dialog

To open filesin your WPF application, you can use the managed wrapper class oenFi | ebi al og,
which is present under the m crosof t . wWn32 namespace. Y ou just have to create the instance and
call the showni al og() Method by optionally setting afew properties for Ul customization.

A basic open file dialog looks like the following screenshot, providing you with an option to
select one or more files to open:

« * ‘M & » ThisPC » Downloads v & Search Downloads £
Organize » Mew folder = - i | a
g o]
i i Mo items match your search.
m Desktop
5 Documents

4 Downloads
o B Music

@ Pictures

File name: e | Text documents (bd) W

The following code snippet demonstrates how to initiate the open file dialog by optionally filling
the file-extension filter:

private void OnOpenButtond i cked(object sender, RoutedEventArgs e)
{
var openfil eDi al og = new OpenFil eDi al og
{
Filter = "Text docunents (.txt) | *.txt | Log files (.log) |
*. I ogII
b
var di al ogResult = openfil eDi al og. Showhi al og();
if (dialogResult == true)
{
var fileNane = openfileDi al og. Fi | eNang;
}
}

The di al ogresul t returned by the showbi al og() method tells us whether the operation was
performed successfully. Based on that, you can call the instance of the file dialog to get more
details about the selected file.
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Using the savefiledialog

Along with the openFi 1 ebi al og INterface, the m crosof t. wn32 Nnamespace also provides the

SaveFi | eDi al og Managed wrapper to perform file saving operations from your WPF application.
Similar to the open file dialog, you need to create the instance of it by optionally filling its
various propertiesto finally call the showbi al og() method.

The savefile dialog looks like the following screenshot, where you can provide a name to save
asafile

Save As

< “ ‘I~ & » This PC * Downloads v O Search Downloads »
Organize v MNew folder s 0

W This PC Mo items match your search.
w Desktop
5 Documents

4 Downloads

File name: ~

Save as type: | Text documents () v
Log files (.log)
# Hide Folders | Save | Cancel

Optionally, you can set the extension filter, default file name, and other properties before
launching the dialog window, as shown in the following code snippet:

private void OnSaveButtond i cked(object sender, RoutedEventArgs e)
{
var saveFil eDi al og = new SaveFil eDi al og
{
Filter = "Text docunents (.txt) | *.txt | Log files (.log) |
*. 1 og"
3
var di al ogResult = saveFil eDi al og. Showhi al og() ;
if (dialogResult == true)
{
var fileNanme = saveFil eDi al og. Fi | eNane;
}
}

Based on the di al ogresul t returned by the showbi al og() call you can decide whether the save was
successful and retrieve more information about the saved file from the file dialog instance.
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Using the print dialog

The managed wrapper print bi al og 1S alS0 present in the m crosof t . wn32 hamespace, and provides
you with the interface to call the operating system's printer properties and perform the pri nt
operation. The dialog gives you the option to Select Printer, configure the printing preferences,
and select the page range and other parameters, as shown in the following screenshot:

l-;-l Print
General
Select Printer
== Foxit Reader PDF Printer
== Send To OneMote 2016
=@ Snagit 13
Status: Ready Preferences
Location:
iy Find Printer...
Page Range
Al Mumber of copies: |1 3:
g 1 " rent Pa
O ]7 ¥ Collate
1; 1t
Print Cancel ‘ [ J

To invoke the same, just create the instance of the pri nt bi al og and call its showni al og() Method.
Y ou can optionally set page range, printable area, and other properties. If the

di al ogResul t returned by the showbi al og() Method is set to true, it confirms that the printing job
has been queued up successfully, and based on that you can perform the next set of actions.

Here's the code snippet for your reference:

private void OnPrintButtond icked(object sender, RoutedEventArgs e)
{
var printDialog = new PrintDial og();

var di al ogResult = printD al og. ShowDi al og() ;

if (dialogResult == true)
{

}

/1 performthe print operation
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Other common dialogs

WPF also provides some other common dialog boxes to perform the selection of various
formatting options, such as font, font style, font size, text effects, and color. Y ou can use the
Font Di al og @Nd Col or Di al og, Present under the syst em w ndows. For ms NAMespace, to add support for
the font and color selections, respectively.

Here's the screenshot presenting the font selector and color selector dialogs:

Font: Forit style: Size: Basic colors:
Microsoft Sans Seri 1Hegular .? | oK | Uil Bl B B |
: N Cancel el ]_. I— J—-:; [— - - .
P Oblique = EEEEEENE
S Boid [N EFEEEEEN
pumopecnte [ ool § =
-Effects - —Sample-
[~ Stikeout Custom colors:
™ Underline Abiies ; i]: ; ; F ij: ; ;
==t Define Custom Colors = I
Westem - il
I ‘_] OK | Cancel J
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Creating ownership between
windows

In the WPF application, the window objects that you create are independent of each other by
default. But, sometimes, you may want to create an owner-owned relationship between them.
For example, the toolbox window that you generally see in your Visual Studio IDE and/or in a
Photoshop application.

When you set an owner of awindow, it acts according to the owner instance. For example, if
you minimize or close the owner window, the other window under the owner-owned
relationship automatically minimizes or closes according to its owner.

L et's begin creating this recipe to have an owner-owned relationship between two windows.
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Getting ready

To get started with this recipe, open your Visua Studio IDE and create a new WPF project
caled cHo1. oaner shi pDeno.
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How todoiIt...

Perform the following steps to create a Tool Box Window and assign its ownership to the
Mai nW ndow, SO that it can act according to its owner:

1.

2.

Right-click on the project node and select Add | Window... from the context menu.

The Add New Item dialog will be shown on the screen.

Select Window (WPF) from the available list, give it the name Tool Box, and click Add to
continue. Thiswill add Tool Box. xamt @nd Tool Box. xani . ¢cs INtO your project.

Open the Tool Box. xant file and replace its content with the following XAML code:

<W ndow x: d ass="CHO1. Omer shi pDenp. Tool Box"
xm ns=
"http://schemas. m crosoft.com wi nfx/ 2006/ xam / presentation"
xm ns: x="http://schemas. m crosoft.con wi nfx/2006/ xam "
Si zeToCont ent =" W dt hAndHei ght "
Resi zeMode=" NoResi ze"
Titl e="Tool Box" >
<St ackPanel Margi n="10">
<Button Content="Bol d* Wdth="70" Margi n="4"/>
<Button Content="Italics" Wdth="70" Margi n="4"/>
<Butt on Cont ent ="Underl i ned" W dt h="70"
Mar gi n="4"/ >
</ St ackPanel >
</ W ndow>

Now open the app. xant page and remove the property attribute st art upuri , defined as
(startupUri ="Mai nW ndow. xam ") from it.

Go to its code-behind file app. xani . cs and override the onst art up event. We need to modify
the implementation according to our needs. Replace the entire onst art up event handler with
the following code block:

protected override void OnStartup(StartupEvent Args e)

{
base. OnSt art up(e);

var mai nW ndow = new Mai nW ndow() ;
mai nW ndow. Show(); // nust show before setting it
as owner of some ot her w ndow

var tool Box = new Tool Box { Oaner = mai nW ndow };
t ool Box. Show() ;
}

6. Run the application to see the relationship between the two windows. The windows will

look like the following screenshot:
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N mainwindow

Underlined

7. Drag the ToolBox window and you can see that you are able to move it outside the
MainWindow. Now perform some operations, such as minimizing and closing, on the
MainWindow, and you will see that the ToolBox window also acts according to its owner.
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How It works...

By default, the owner of every wndow Object is set to null, and thus each window is independent
of the other. But, when you set its owner, it follows the owner-owned relationship and acts with

the owner window.

w ndow OWNership is not afeature of WPF, but a capability of the Win32 user APl and, accessible
from a WPF application.
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Theresmore...

Make sure you display the owner window first, before setting it as the owner of some other
window, otherwise the system will throw an 1 nval i doper at i onExcept i on:

protected override void OnStartup{StartupEventirgs e) Exception Unhandled =X

{

System.InvalidOperationException: 'Cannot set Owner
property to a Window that has not been shown
previously.'

base.OnStartup(e);

var mainWindow = new MainWindow();

// mainWindow.Show(); View Details | Copy Details

var toolBox = new ToolBox { Owner = mainWindow }; &3 e LU ) .
toolBox.Show(); [] Break when this exception type is thrown
} Except when thrown from:

Open Exception Settings | Edit Conditions

Some points to note about window ownership:

e Thewindow that has an ownership relationship with another window always appears on
top of that owner

e You can drag the window outside the owner window

e When you minimize or close the owner, the other window, which isrelated to it, will
follow the owner and minimize or close respectively

o By default, the window in arelationship gets displayed in the taskbar, but when you
minimize the owner, it gets removed from the taskbar

e When you want to break the relationship, just set the omner property to nul |
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Creating a single instance
application

When you build applications for Windows, there are many reasons why you would want to
restrict users from launching multiple instances of your application. Some common examples
are installers, uninstallers, update utilities, media applications, utility tools, and so on.

In anormal application, when you launch the app, it creates a Windows process, and allocates
its own memory space and resources. But, when you don't want to create multiple instances of
the process for a single application that is already running, you want to silently quit the new
instance and bring the running process into the foreground.

In this recipe, we will learn how to achieve this using Mutex (M utual Exclusion) and
unmanaged code.
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Getting ready

To get started with this, open your Visual Studio instance and create a new project based on the
WPF application template. During the project creation, give it the name c+o1. si ngl el nst anceDeno.
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How todoiIt...

Once the WPF project has been created, follow these steps to create a single instance of the
WPF application:

1. Run the application by pressing the CTRL + F5 key combination. Thiswill launch one
instance of the application.

2. Press CTRL + F5 multiple times to launch multiple instances of the application. Now it's
time to make the application a single instance application:

W single Instance Demo

3. Close dll the running processes and then follow the next steps to implement the single
instance behavior.

4. Open the mai nw ndow. xant a@nd add the window title to si ngl e 1 nstance pDeno. Here you can
find the entire XAML code:

<W ndow x: d ass="CHO1. Si ngl el nst anceDeno. Mai nW ndow"
xm ns=
"http://schemas. m crosoft.com w nfx/ 2006/ xam / present ati on”
xm ns: x="http://schemas. m crosoft. conf wi nf x/ 2006/ xanm "
Title="Singl e | nstance Denp"
Hei ght =" 250" W dt h="400">
<Gid>

</Gid>
</ W ndow>

5. Open the app. xam . ¢cs file and override the base implementation of the onst art up method.
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6. Change the code of the onst art up method so that it looks like the following code:

© ©

10.

11.

protected override void OnStartup(StartupEvent Args e)

{
base. OnSt art up(e);

var nutex = new Miutex(true, "SinglelnstanceDem",
out bool isNew nstance);
if (!'isNew nstance)
{
MessageBox. Show( " Appl i cation instance is
already running!");
Shut down() ;
}
}

Add the syst em Thr eadi ng N@Mespace declaration, so that the Mutex can be discoverable.
The Mutex resides in the aforesaid namespace.

Now compile the project to make sure that there are no compiler errors.

Press CTRL + F5, which will run the first instance of the application.

Now return to the Visual Studio, without closing the application, and then hit CTRL + F5.
Thistime, instead of launching the application Ul, an Application instance is already
running! message will pop up on the screen. Clicking OK will close the message.

Press CTRL + F5 again. Observe that no second instance of the Ul isvisible on the screen.
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How It works...

It'satrick to handle the application to have only asingle instance. The Mutex (Mutual
Exclusion) object is used to define the instance with a unique name. Here we called

It si ngl el nst anceDeno. The Boolean out parameter returns whether the current calling thread has
been granted the initial ownership of the nut ex Object.

synchronize access to a shared resource, so that only one thread can access that

A Mutex object is a synchronization object, which is generally used to
0 resource at a single point in time.

For the first instance of the application, it will be granted as the initial ownership. When the
second instance runs, the calling thread will not get the initial ownership because the nut ex
object with the same name, si ngl el nst ancebeno, already exists and is running.

S0, the Boolean value of i snewt nst ance Will bef al se and the message box will get displayed on
the screen. The second instance of the application is still running at that moment and calls the
shut down() Method when you click on the OK button to close the message box.

Thus, the second instance will be removed from the process list. The first instance will continue
running on the system.
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Theresmore...

There could be a scenario where the application is running in a background process and the user
tries to relaunch the application. In such a scenario, instead of showing a message to the user,
you may want to activate the already running application and show its Ul.

Y ou can do this by changing a bit of the existing code and integrating an unmanaged code call.
To do so, open the app. xani . cs file once again and follow these steps:

1. Add thefollowing usi ng namespace into thefile: system Runtine. I nt er opSer vi ces.
2. Then, you need to add the following unmanaged code declaration from the user32. di 1 to
the app. xam . cs file:

[D Il mport("user32", CharSet = Char Set. Uni code)]
static extern IntPtr FindWndow(string cls, string win);

[D Il mport("user32")]
static extern IntPtr SetForegroundW ndow( | ntPtr hWhd);

3. Add the following method to activate the already running window, provided that the title
of the window is static. In our casg, it is Single Instance Demo, modified in the
Mai nW ndow. xan Page:

private static void ActivateWndow()
{
var ot her Wndow = Fi ndWndow(null, "Single Instance Denmp");
if (otherWndow != IntPtr. Zero)
{
Set For egr oundW ndow( ot her W ndow) ;
}
}

4. Now, instead of calling the messageBox, call the Act i vat ew ndow() method in the anst ar t up.
Here, you can find this new code:

protected override void OnStartup(StartupEventArgs e)

{
base. OnSt art up(e);

var mutex = new Mutex(true,
" Si ngl el nst anceDenp",
out bool isNew nstance);
if (!isNew nstance)

/'l MessageBox. Show(" Application instance is
al ready running!");

Acti vat eW ndow() ;

Shut down() ;

}

5. Now run the application. It will launch the mi nw ndow titled Single Instance Demo on the
screen.

6. Returnto Visual Studio. Thiswill put the application window in the background. Now run
the application once again by pressing the keyboard shortcut CTRL + F5. Thistime,
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instead of running a different instance to show the Ul, it will activate the existing window
and push the running application to foreground.

It's not mandatory that the application window must always have a static title. In such cases, it
will become more complex to handle said scenario.
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Passing argumentsto WPF
applications

The command-line arguments are used to take optional parameters or values from the user,
while launching the application. These are generally used to perform specific commands on the
application from the outside.

In this recipe, we will learn how to pass command-line arguments to a WPF application.
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Getting ready

To get started, open the Visual Studio IDE and create a WPF application project
caled cHo1. commandLi neAr gument Deno.
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How todoiIt...

Now follow these steps to let the application support command line arguments and perform
actions based on those:

1. Open the vai nw ndow. xamt 10 add a Text Bl ock iNt0 the ai d panel. Replace the entire XAML
content with the following lines:

<W ndow x: d ass="CHO1. CommandLi neAr gunent Deno. Mai nW ndow"
xm ns=
"http://schemas. m crosoft.com w nfx/ 2006/ xanm / present ati on”
xm ns: x="http://schemas. n crosoft.con wi nfx/2006/ xam "
Titl e="Main Wndow' Hei ght="200" W dt h="400">
<Gid>
<Text Bl ock Text="This is 'Main Wndow
of the application."
Hori zont al Al i gnnent =" Cent er"
Vertical Ali gnment="Center"
Font Si ze="18" />
</Gid>
</ W ndow>

2. Create anew window in the project by right-clicking on the project node and then
following the context menu path Add | Window... to open the Add New Item dialog
window. Give it the name o her w ndow and click the Add button. Thiswill add
at her W ndow. xant @nd a her W ndow. xan . ¢s into the project.

3. Now open the a her w ndow. xant @and change its Ul to have different text. Let's replace the
entire XAML code with the following lines:

<W ndow x: d ass="CHO1. CommandLi neAr gunent Deno. & her W ndow'
xm ns=
"http://schemas. m crosoft.com w nfx/ 2006/ xam / present ati on"
xm ns: x="http://schemas. m crosoft. confw nfx/2006/ xam "
Titl e="CQther Wndow' Hei ght="200" W dth="400">
<Gid>
<Text Bl ock Text="This is 'O her Wndow of the
application.”
Hori zont al Al'i gnnent =" Cent er"
Vertical Al'i gnment ="Center"
Font Si ze="18" />
</Gid>
</ W ndow>

4. Now open the app. xant and remove the st art upuri =" Mai nw ndow. xani * . This has been done to
control the launch of the proper window, based on the argument passed to the application.

5. Open the App. xant . cs and override its onst ar t up Method to retrieve the arguments passed to
it and open the desired window based on that. Let's add the following code implementation
for the onst art up method:

protected override void OnStartup(StartupEvent Args e)

{
base. OnSt art up(e);
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10.

var args = e. Args;
if (args.Contains("/other"))

new O her W ndow() . Show() ;
}

el se

{
}

new Mai nW ndow() . Show() ;

}

Now build the project. Navigate to the bi n\ bebug folder and launch a Command Window in
that location. Alternatively, you can launch a Command Window (cmd.exe) and navigate
to the bi n\ Debug path, where your application is available.

In the console window, enter the name of the application without passing any arguments to
it, as shown in the following command:

CHO1. CommandLi neAr gurrent Deno. exe

Thiswill launch the mai nw ndow Of our application, with this screen:

W Main Window

This is 'Main Window' of the application.

Close the application window and, from the console window, enter the application name
by specifying the ot her argument to it, as shown in the following command:

CHO1. ConmandLi neAr gurment Deno. exe / ot her

Thiswill launch the o her w ndow Of the application, instead of the vai nw ndow:

B Other Window

This is 'Other Window' of the application.
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How It works...

The onstart up( St ar t upEvent Ar gs e) method signature contains st art upEvent Args as a method
parameter. It contains a property, args, that returns a string array of the command line arguments

that were passed to the application. If no command line arguments were passed, the string array
will have zero itemsinit.

Now, by checking the condition, we launch the desired window that we want to show to the
user. Y ou can also take arguments such that the application launches in normal mode,

maximized mode, or minimized. Y ou can aso useit to open the application as hidden, in some
specific cases.
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Theresmore...

As we have seen how to launch the WPF application from the command line by passing the
arguments, let's learn how to do this from Visual Studio itself to launch it in debug mode.

To pass acommand line argument to your WPF application from Visual Studio in debug mode,
right-click on the project node and click Properties from the context menu entry. Thiswill open
the project properties. Now navigate to the Debug tab. Please refer to the following screenshot:

CHO1.CommandLineArgumentDemo +& X -

Application

LConfiguration: | Active (Debug) w Platform: | Active (Any CPU) w

Build
Build Events Start action
Drbug (®) Start project
Resources

() Start external program:
Services
Settings () Start browser with URL:
Reference Paths Start options
Signing Command line arguments: | fother
Security
Publish

Code Analysis | |

Working directony: Browse...

[ Use remote machine

Under Start options, enter / ot her as the command line arguments. Now run the application in
debug mode by pressing F5. Y ou will see that the o her w ndow Opens on the screen. To launch the
Mai nW ndow, JUSE remove the/ ot her argument from the project properties mentioned earlier and
run the application again. Thistime you will see that the mi nw ndow opens instead of the

G her W ndow.
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Handling unhandled exceptions

Exception handling is avital part of software development. When an exception occurs at
runtime, due to any error in the code, we handle those with atry {3 catch {3} block. Thetry {3
block contains the code where the exception occurred; the catch {3 block knows how to handle
that, based on the type of the exception. After the exception has been handled, the normal
execution of the program continues without affecting the application.

Though, in most of the cases we handle, there could be cases that may go unnoticed and come
Into the picture at runtime. Such an unhandled exception crashes the application. In this recipe,
we will learn how to catch the unhandled exceptions in the WPF application and close the
application properly.
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Getting ready

To get started, open the Visual Studio IDE. Now create a new project, based on the WPF
Application template, and call it cHo1. unhandl edExcept i onDeno.
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How todoiIt...

L et's start the demonstration by following these steps:

1. Open the mai nw ndow. xamt page, and add two radio buttons and one button on it. The first
radio button will cause an exception handled inatry {3} catch {} block, whereasthe
second radio button will throw an exception that will go unhandled. Add the following
code into your mvai nwW ndow. xant

<W ndow x: d ass="CHO1. Unhandl edExcept i onDeno. Mai nW ndow"
xm ns=
"http://schemas. m crosoft.com w nfx/ 2006/ xam / present ati on"
xm ns: x="http://schemas. m crosoft. conf wi nf x/ 2006/ xanm "
Titl e="Unhandl edExcepti on Denp"
Hei ght =" 120" W dt h="400">
<Gid Margin="10">
<StackPanel Orientation="Vertical">
<Radi oButton x: Nane="r adi oOne" G oupNane="type"
Content="Handl e in Try/ Catch Bl ock"
| sChecked="True" Margin="4"/>
<Radi oButton x: Nane="radi oTwo" G oupNane="type"
Cont ent ="Handl e i n Unhandl ed Bl ock"
| sChecked="Fal se" Margi n="4"/>
</ St ackPanel >
<But t on Cont ent =" Thr ow Excepti on"
W dt h="120" Hei ght ="30"
Vertical Ali gnnment =" Top"
Hori zont al Al'i gnnent ="Ri ght"
Mar gi n="10"
C i ck="OnThr owExcepti ond i cked"/ >
</ Gid>
</ W ndow>

2. Open the mi nw ndow. xant . ¢s file to add the button-click event handler. Add the following
code block inside the class:

private void OnThrowExceptiond i cked(object sender, RoutedEventArgs e)
{
i f (radi oOne.|sChecked == true)
{
try { throw new Exception("Denmp Exception"); }
catch (Exception ex)
{
MessageBox. Show("'" + ex. Message +
handl ed in Try/Catch bl ock");
}
}
el se
{
t hr ow new Exception("Denp Exception");
}
}

3. Goto the app. xam . cs file and override the onst art up method to have the application level
Di spat cher Unhandl edExcept i on event registered as shown in the following code:

protected override void OnStartup(StartupEvent Args e)

{
base. OnSt art up(e);
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Di spat cher Unhandl edExcepti on += OnUnhandl edExcepti on;
}

4. Add the bi spat cher nhandl edexcept i on €vent handler into the app. xan . ¢s and handle the
exception as shown in the following code, but with an empty code block:

private void OnUnhandl edExcepti on(obj ect sender, D spatcherUnhandl edExcepti onEvent

{
}
5. Let'sbuild and run the application. Y ou will see the following Ul on the screen:

M UnhandledException Demo

@ Handle in Try/Catch Block
) Handle in Unhandled Block

Throw Exception

6. It will have two radio selectors and one button in the application window. When the first
radio button is checked and you click on the Throw Exception button, it will generate an
exceptioninatry {} block, which will then immediately be handled by the associated
catch {} block without crashing the application. The following message box will be shown

onthe Ul:

‘Demao Exception' handled in Try/Catch block

0K

7. For the second radio button, when checked, if you click on the Throw Exception button,
the exception will go unhandled and will be caught in the App. xani . cs file, under the
onUnhandl edExcept i on event, and the application will crash:

& CHO1.UnhandledExceptionDemo

CHO1.UnhandledExceptionDemo has stopped
working

Windows is checking for a sclution to the problem...

Cancel

8. Open the app. xam . ¢s once again and modify the onunhand! edexcept i on event
implementation, as follows, to handle the thrown exception:

private void OnUnhandl edExcepti on(obj ect sender, D spatcherUnhandl edExcepti onEvent

{
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e. Handl ed = true;
}
9. Now run the application once again, check the second radio button and click on the button.

Y ou will notice that the application will not crash thistime.
10. Click the Throw Exception button multiple times. The application will continue as-is,

without causing any crash of the Ul.
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How It works...

When you handle this kind of uncaught/unhandled exception by specifying e. Handl ed = true,
your application will not crash and will continue running. The best part of catching an

unhandled exception is logging the unknown/unhandled errors, so that you can investigate the
root cause behind these exceptions and fix them in future builds.

When there's a critical error, you can restart the application programmatically from this block.
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Theresmore...

Y ou can aso use the AppDonai n. Cur r ent Domai n. Unhandl edExcept i on @vent handler to catch any
unhandled exceptions, but you won't be able to handle it in away to continue running the
application. When used, you can log the error and terminate/restart the application.

specifying e. Handl ed = true Will not route to the
AppDomai n. Cur r ent Domai n. Unhandl edExcept i on.

8 Unhandled exceptions handled in the bi spat cher Unhandl edExcept i on event, by
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Using WPF Standard Controls

In this chapter, we will cover the following recipes:

Using the Text Bl ock control to add plain text

Using Label to add other controlsin text

Providing a user option to input text

Adding images in your application Ul

Working with ready-to-use 2D shapes

Adding tooltips to show additional information
Adding a standard menu to the WPF application
Providing extra functionalities using the context menu
Adding user options with radio buttons and checkboxes
Working with the progress bar control

Using the sii der control to pick a numeric value
Using the calendar control in your application

Listing itemsin aLi st Box control

Providing options to select from a ComboBox

Adding a status bar to your window

Adding atoolbar panel to perform quick tasks
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| ntroduction

Every Ul Framework must provide the standard controls to design the application Ul and
Windows Presentation Foundation (WPF) is one of them. WPF provides a set of standard
controls and Ul e ements such as Text Bl ock, Text Box, Button, | mage, various shapes, Pr ogr essBar ,
Slider, various menus, Tool bar, Li st Box, ConmboBox, DataGi d, and more.

Asyou can see from the following diagram, Ul controls can be of two typed ItemsControl

and ContentControl, which inherit from control class. All the panels available in WPF share the
same base class panel . The controi @nd panel class have the base Framewor kElement, which
again inherits from the Ul Element. It has the base class as the DependencyObject and the
superbase as the Obj ect:

0bje>

N

DispatcherObject

* DependencyObject
* Visual
e UlElement
* FrameworkElement
¢ Control
* [temsControl
¢ ContentControl

\ * Panel

Every control has some common set of properties exposed. Thisincludes Font Fani I y, Font Si ze,
Font St yl e, For egr ound, Backgr ound, Bor der Brush, Bor der Thi ckness, and more. Every framework
element exposes additional properties such as w dt h, MaxW dt h, M nW dt h, Tool Ti p, Hei ght , Nane,
Language, Mar gi n, and more. When using any element in the Ul, you will use these common
properties to set the UIElement's style and other parameters.
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Using the TextBlock control to
add plain text

The Text B ock control in WPF isalightweight Ul element, which is used to display text content
to the screen. Almost everywhere, you will use this element in your application Ul to display
plain text in asingle line or amultiline format. To add simple plain text, you can either write
<Text Bl ock Text="Text message" /> OF <Text Bl ock>Text message</ Text Bl ock> N your XAML page.

In this recipe, we will explore more about this Ul element.
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Getting ready

To get started, open your Visual Studio IDE, and create a new WPF project
called cHo2. Text Bl ockDeno.
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How todoiIt...

Now open the mai nw ndow. xani , and follow these steps to add Text Bl ock control with various
formatting options:

1. First, change the pre-existing ai d panel to a st ackpPanel .
2. Now add the following two Text Bl ock controlsto it, which will have plain text in them:

<Text Bl ock Text="1. This is a TextBlock control, with 'Text'
property" Margin="10 5" />

<Text Bl ock Margi n="10 5">
2. This is a TextBlock control, having text as Content

</ Text Bl ock>

3. Addthefollowing XAML to have afew more Text Bl ock controls, with some basic text
formatting applied to them:

<Text Bl ock Text="3. This is a TextBlock control, having text
formatting"
Font Wei ght =" Bol d"
FontStyle="Italic"
Text Decor ati ons="Under | i ne"
For egr ound=" Red"
Mar gi n="10 5" />

<Text Bl ock Text="4. TextBlock with different FontFamly"
Font Fami | y="Luci da Handwiting"
Font Si ze="16" For egr ound="Bl ue"
Mar gi n="10 5" />

<Text Bl ock Text="5. This is a TextBl ock control,
havi ng | ong text
content, w apped automatically using
' Text Wappi ng' property."
Text W appi ng="W ap"
Mar gi n="10 5" />

<Text Bl ock Text="6. This is a TextBl ock control,
having long text content, trimed
automatical ly using
"Text Tri mmi ng' property.”
Text Tri mm ng="CharacterEl | i psi s"
Margi n="10 5" />

4. Let'sbuild the project and run it. Y ou will see the following Ul on the screen:

B T=dBlock Control Demo

1. This is a TextBlock control, with ‘Text' property
2. This is a TextBlock control, having text as Content

3. This is a TextBlock control,_having text formatting

4. TextBlock with- different FontFamily

5. This is a TextBleck control, having long text content, wrapped
automatically using TextWrapping' property.

6. This is a TextBlock control, having long text content, trimmed a...
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How It works...

For the first two Text Bl ock controls, the Ul will have aplain text on it. The third Text Bl ock control
will have Bold, Italic, and Underline applied to it, by specifying the Font wei ght , Font sty e, and
Text Decor at i on properties of the control. Also, the foreground color of it has been set to red, by
specifying the For egr ound property.

Y ou can also set adifferent font to your Text Bl ock control. Use the Font Fani 1y property to set it.
Asyou can see, the fourth Text Bl ock control has a L ucida Handwriting font applied to it.

When you have along text, which is not viewable in asingle line, you can either wrap it to
multiline or trim it, based on the available space. Text w appi ng="w ap" , in the fifth Text Bl ock Spans
it to multiline. Try making the window bigger or smaller, and you will see that the Text Bl ock
automatically adjusts itself to match the available space, whereas, the text of the sixth Text Bl ock
control trims with the Text Tri mi ng property set to character ellipsis (three dots at the end). This
says that more text is available but it has been cropped.

As an alternative to charact er El I i psi s, YOU mMay USe wr del | i psi s, which will trim
9 the text at the end of the last possible word, instead of the last possible character.
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Theresmore...

The Text Bl ock control also supports inline formatting. Just like HTML tags, you can surround a
text content with Bol d, 1 tal i c, and under 1 i ne tagsto format it, as shown in the following XAML
code:

7. TextBlock with <Bol d>Bol d</Bol d>, <ltalic>ltalics</Italic> <Underline>Underlin

<Text Bl ock Margi n="10, 5">
</ Text Bl ock>

Y ou can aso add aline break to atext content, like this:

8. TextBl ock with LineBreak<Li neBreak/> in between the text

<Text Bl ock Margi n="10, 5">
</ Text Bl ock>

The following XAML code demonstrates how to add a hyperlink element to a text Bl ock control
that matches the style of your Windows theme:

9. TextBlock with a <Hyperlink NavigateUri="http://ww:.kunal -chowdhury. com' >Hyper |

<Text Bl ock Margi n="10, 5">
</ Text Bl ock>

The navi gat euri property is used to define the URL that you wish to navigate to.

Y ou can use the span element to set the style of individual text content that includes font style,
size, foreground color, and so on. It aso allows you to specify other inline elementsinside it.
The run element allows you to style atext content using all the available properties of the span
element. The following example demonstrates how easy it isto use the span and run €lements
inside a Text Bl ock control:

Text W appi ng="W ap" >
10. This is a <Span><Bol d>Text Bl ock</ Bol d></ Span> control, with <Span Foreground="

<Text Bl ock Margi n="10, 5"
</ Text Bl ock>

The span element may contain other inline elements, but a run element can contain
0 only plain text.

Running the preceding example will result in the following outpuit:
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B TextBlock Control Demo

7. TextBlock with Bold, ffalics, Underined text

8. TextBlock with LineBreak
in between the text

9. TextBlock with a Hyperlink text in it

10. This is a TextBlock control, with Span Elements and Run
commands in it
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Using L abel to add other
controlsin text

The Laver control is another way of representing text in WPF application. It looks like what
Text Bl ock control offers, but instead of having only text support, it can also host any kind of other
controls. It exposes the cont ent property to host text and other controls.

In this recipe, we will explore how to use the Label control in a WPF.
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Getting ready

To get started with this control, open Visual Studio to create an application based on the WPF
project template and call it cHo2. Label Deno.
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How todoiIt...

Once the project gets created, follow these simple steps to add text in your application Ul, using
the Label control:

1. Open the mai nw ndow. xamt file to change the application Ul.
2. Replacetheexisting ai d panel with the following XAML code:

<St ackPanel Margi n="10 10 10 20">
<Label Content="1. This is a Label control" />
<Label Content="2. A Label control with text formatting"
Font Wei ght =" Bol d" For egr ound=" Red"
Font Style="Italic"/>
<Label >
<St ackPanel Orientation="Horizontal ">
<Text Bl ock Text="3. A Rectangle" />
<Rect angl e Wdt h="20" Hei ght="20" Fill="Red"
Mar gi n="10 0" />
<Text Bl ock Text="inside a Label control" />
</ St ackPanel >
</ Label >
</ St ackPanel >

3. Now build and run the application. Y ou will see the following output on the screen:

[ Label Control Demo

1. This is a Label control
2. A Label control with text formatting

3. A Rectangle . inside a Label control
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How It works...

Thefirst control added in the st ackpanel iSavery basic label, which has plain text asits cont ent
property. The second Label control also contains plain text, but has various formatting (such
as, Font Wi ght , For egr ound, and Font styl ¢) applied to it to give it abold, italic, and red color look
toitsstyle.

Asthe Label control derives from syst em W ndows. Cont rol s. Cont ent Cont rol , it @S0 Supports adding
other controlsto its content. The third label added to the Ul isalittle different than the previous
two examples. It not only contains text, but also other controls, such as st ackpPanel , Text Bl ock,
and aRrect angl e, OWINQ tO itS cont ent property.

In the preceding example, for the third label, the Text Bl ock control is used to hold the actual text

content, and st ackPanel iSused as a panel control to hold both the Text Bl ock and the Rect angl e.

A point to remember isthat Label iSheavier than a Text Bl ock. SO, when you need
9 to render a plain text on the Ul, prefer text i ock oOnly.
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Theresmore...

In Windows and other operating systems, it's a widespread practice to access the controlsin a
window by holding the Alt key and then pressing a character defined asits access key. For
example, to open the File menu of any Windows application, we use Alt + F. Here, the character
F is the access key, which gets invoked when we press Alt.

Let's learn how to add an access key to labels in the WPF application, using the Label control.
Create anew project called cHoz. Label AccesskeyDeno, Open the vai nw ndow. xamt page, and replace
the default ai d by a st ackpanel . Now add two labels and two textboxes inside the st ackPanel , as
follows:

<St ackPanel Margin="10 10 10 20">
<Label Content="Enter _Usernane:"
Tar get ="{ Bi ndi ng El enent Nane=t xbUser name}" />
<Text Box x: Nane="t xbUser name" Margi n="6 0" />

<Label Content="Enter _Password:"
Tar get =" {Bi ndi ng El enent Nane=t xbPassword}" />
<Text Box x: Nane="t xbPassword" Margi n="6 0" />
</ St ackPanel >

Now run the application. Press Alt + U to activate the access key for the first label, and place the
focus on thet xbuser nane field. Press Alt + P to automatically focus on the t xbpasswor d field:

W Label with an Access Key Demao

Enter Username:

Enter Password:

The Windows Form application uses "&" asits access key specifier, but in the WPF application
it'salittle different, asit uses XML notation to create the Ul. So, in the WPF application, if you
want to add an access key specifier to labels, you need to specify _ (underscore) before the
character which you want to highlight.

For example, adding _ before the u in Username, activates the said label when Alt + U is pressed.
It'sasimilar case for the Password field, in the preceding example.

as an access key of another control. But, on a need basis, you can specify any

The frequently used practice is to use the first character that's not already used
o character part of the label content.

The Tar get property of the Lavel control passes the instruction to the designated control to
activate automatically when the access key gets triggered by the user. The el enent Name property,
which is present in the binding (Tar get =" { Bi ndi ng El enent Name=t xbPasswor d} "), tells the name of the
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control where you want to send the activation instruction.
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Providing a user option to input
text

The Text Box control in WPF is used to allow the user to input plain text in asingle line or
multiline format. A single-line textbox is the commonly used control for form inputs; whereas
the multiline textbox is used like an editor.
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Getting ready

Open your Visua Studio IDE, and create a new project named cHo2. Text BoxDeno, based on the
WPF application template.

www.EBooksWorld.ir



How todoiIt...

Once the project gets created, follow the mentioned steps to play with some of the Text Box
properties:

1. Open the mai nw ndow. xant page, and replace the default o i d with a st ackpanel SO that we can
add the controls in a stacked fashion.
2. Now add five Text Box controlsinside the stackpanel , and set various properties, as follows:

<St ackPanel Margin="10 10 10 20">
<Text Box Hei ght ="30" Margi n="10 5"
Text="Hell 0"/ >
<Text Box Text="Hell o WPF!"
Font Si ze="18" For egr ound="Bl ue"
Font Wi ght =" Bol d"
Hei ght ="30" Margi n="10 5"/ >
<Text Box Text="This is a 'ReadOnly' TextBox control"
| sReadOnl y="True" Hei ght="30" Margi n="10 5"/>
<Text Box Text="This is a 'D sabled TextBox control"
| sEnabl ed="Fal se" Hei ght ="30" Margi n="10 5"/ >
<Text Box Text W appi ng="W ap" Accept sRet urn="True"
Hei ght =" 60" Verti cal Scrol | Bar Vi si bi |ity="Auto"
Mar gi n="10 5" >
This is multiline textbox.
User can press 'Enter' key to nobve to next line.
</ Text Box>
</ St ackPanel >

3. Run the application so that it has the following Ul on the screen:

B TextBox Control Demo

Hello

Hello WPF!

This is a 'ReadOnly’ TextBox control

This 15 a 'Disabled’ TextBox control

This is multiline textbox.
User can press 'Enter’ key to move to next line.
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How It works...

The first Text Box control, which we added to the st ackpanel , isthe simplest one, and when it is
rendered in the Ul, it contains empty text. The user can enter any plain text here. You can aso
specify text from code, by using the Text property, as shown in the second control.

Y ou can aso define arange of stylesfor the text of the Text Box control. As shown in the second
control, we specified Font si ze, For egr ound, Font Wi ght . Y OU can specify other properties too, as
part of any control.

The third oneis areadoni y textbox, which you can define by setting the 1 sreadoni y property value
to rue. When you want to disable a text Box, Set itS1 senabl ed property to ral se, as shown in the
fourth example.

The fifth example demonstrates how easy it is to define a multiline textbox. Just set

ItS Accept sRet urn Property to True and Text w appi ng t0 wap. The control will behave like a
multiline text editor.
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Theresmore...

When you are using Text Box as a multiline text-input control, don't forget to set its
Vertical Scrol | Bar Vi si bility. Thiswill allow your user to scroll the text content. As shown in the
last example, set it to aut o to make it enabled on demand, based on its content.
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Windows Clipboard support

The Text Box control automatically supports the Windows Clipboard. Right-click on it to see the
context menu pop up in the screen with common clipboard functions, such as Select all, Cut,
Copy, and Paste. Along with these functions, it also supports the common keyboard shortcuts
for clipboard operations, undo/redo, by default.
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Adding spellcheck support

The attached spel | check. 1 sEnabl ed property allows you to add spellcheck support to the Text Box
control. Set it to True to enableit. Let's add a multiline textbox in the Ul with this feature
enabled:

Hei ght ="60" Verti cal Scrol | Bar Vi si bi | i t y="Aut o"
Spel | Check. | sEnabl ed="Tr ue"

<Text Box Text W appi ng="W ap" Accept sRet urn="True"
Margi n="10 5" />

Now run the application to have a window with a multiline text-input field in the Ul. Enter some
text with some spelling mistakes. Y ou will see that the wrongly spelled words get highlighted
with red underline. Right-click on it to see a context menu, which suggests words from the
dictionary.

As shown in the following screenshot, select the one that is best suited in this context:

N SpellCheck Demo in a TextBox Control

This 5 is a TexiBox with spell check support!

Textbox
Text Box

Ignore All

i
LU

el

Copy
Paste
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Adding iImagesto your
application Ul

Images are used to create a Ul that looks good, with a background, icons, and thumbnails, and

they convey more information to the user. In WPF, the 1 rage element is used to display images.
Let'stake alook at this.
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Getting ready

To get started with images in WPF, launch your Visual Studio IDE and create a WPF project
caled cHo2. 1 mageDeno, and add an image caled denol mage. j pg.
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How todoiIt...

Let's follow these steps to add images in the mai nw ndow. xani page:

1

SRS

~

8.

Open the vai nw ndow. xant page, and replace the existing ari d with a st ackpanel . Set its

Ori entation Property to Hori zontal SO that the items added to this panel stack themselves
horizontally.

Add four images to the st ackpanel , and set their sour ce property to denol mage. j pg, Which is
available within the project directory.

Set the width and the height of each image to 10o.

For the first image, set itsstretch property to nNone.

For the second image, set itSstretch property torFiii .

For the third and fourth images, set their st ret ch property to uni f or mand uni f or niroFi I 1,
respectively.

Here's the complete XAML code, to which you can refer:

<St ackPanel Orientation="Horizontal ">
<l mage Sour ce="denvol nage. | pg"
Stret ch="None"
W dt h="100" Hei ght ="100"
Margi n="10 10 5 10" />
<l rage Sour ce="denvol nage. | pg"
Stretch="Fill"
W dt h="100" Hei ght="100"
Margi n="10 10 5 10" />
<l rage Sour ce="denvol nage. | pg"
Stret ch="Uni f or nf
W dt h="100" Hei ght="100"
Margi n="10 10 5 10" />
<l rage Sour ce="denvol nage. | pg"
Stretch="UniformloFill"
W dt h="100" Hei ght="100"
Margi n="10 10 5 10" />
</ St ackPanel >

Let's build and run the application. Y ou will see the following output in the application Ul:

[ image Control Demo

\\ B \\ )
Stretch="None" l Stretch="Uniform" /

Stretch="Fill" Stretch="UniformToFill"
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How It works...

In XAML, the sour ce property of the 1 mage control is the path of the image file that you want to
display. When you access the same from code, it's a i t mapl mage.

The stretch property of an image describes how it should be stretched to fill the destination. For
the first image, that we set asstretch= "none", it preservesthe origina size of the image. When
you set it asri 11, for the second image in the example, the content is resized to fill the
destination dimensions without preserving its aspect ratio.

For the third and fourth image, setting it to uni f or mand uni f or nroFi | 1, respectively, set its content
resized to fit in the destination dimensions while preserving its native aspect ratio. But for the
fourth case, if the aspect ratio of the destination image differs from the source, the source
content is clipped to fit in the destination dimensions.

add an image to the Ul, by default, it setsits content resized to fit in the

The default value of the image st ret ch property is uni f or m That means, when you
0 destination dimensions,
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Theresmore...

Y ou can aso set an imagein XAML by creating asi t mapl mage instance and assigning it to its
Sour ce property. The si t mapl mage instance exposes the uri sour ce property to set the image path.
Here's an example of how to set the image source in XAML, using the Bi t mapl mage €lement:

<l mage>
<l mage. Sour ce>
<Bi t mapl mage Uri Sour ce="denol nage.j pg" />
</ I mage. Sour ce>
</ | mage>

Y ou can also rotate an image by setting the rot ati on property of si t mapl mage. It contains four
values Rot at e0, Rot at €90, Rot at €180, and Rot at e270. Here's an example to demonstrate how to rotate
an image by 180 degrees:
<l mage>
<l mage. Sour ce>
<Bi t mapl mage Uri Sour ce="denol nage. j pg"
Rot at i on="Rot at e180"/ >

</ I mage. Sour ce>
</ | mage>

Additionally, you can also use the stret chbi recti on property of animge control. The value
indicates how the image is scaled. There are three values uponl y, bownoni y, and eot h. The content
scales upward, downward, or in both directions, based on the size of the image content.
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Working with ready-to-use 2D
shapes

In WPF, ashape isan u g enent that enables you to draw a 2D shape in your application. There
are a couple of ready-to-use shapes already provided by WPF, and they are as follows:

Rectangle
Ellipse
Line
Polyline
Polygon
Path

All of these u El enent s €XpP0OSe some common properties to draw the shape. The stroke and
StrokeThi ckness properties describe the color and the thickness to draw the shape's outline. The
Fi 11 property describes the color used to decorate the interior of the shape.

In this recipe, we will learn how to create various shapes.
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Getting ready

Let's begin with creating a new project. Open your Visua Studio, and create a WPF project
called cro2. shapespern. ASwe will be creating multiple shapes, we will be using the uni fornari d
panel to host the shapes in this demonstration. Y ou can learn more about this panel in the next

chapter.
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How todoiIt...

Follow these steps to create various shapes in your application:

1

2.

Open your mai nw ndow. xant file, and replace the existing ai d panel with uni fornaid. Set its
maximum columns count to 3, by setting its col um property.
Let's add our first shape, arect angl e. Add the following XAML code inside the uni f or naxi d:

<Rect angl e W dt h="200" Hei ght ="100"
St roke="Dar kBl ue" StrokeThi ckness="5"
Fill="SkyBl ue" Margin="10 5" />

Now let'sadd an el 1 pse, which you can change to a circle by setting the same value to its
Hei ght and w dt h properties. Add the following code to create the ellipse:

<El |'i pse W dt h="200" Hei ght="100"
St roke="Dar kBl ue" StrokeThi ckness="5"
Fill="SkyBl ue" Margin="10 5" />

To add aLine in the panel, add the following XAML:

<Li ne X1="10" Y1="80" X2="190" Y2="20"
St r oke="Dar kBl ue" StrokeThi ckness="5"
Mar gi n="10 5" />

Pol yl i ne ISa series of connected straight lines. Add the following XAML to easily create a
polyline shape, where the line is being drawn based on the data points provided in the
Poi nts property:

<Pol yl i ne Poi nts="10, 60 60,180 100, 20 180, 80 120, 140"

St roke="Dar kBl ue" StrokeThi ckness="5"
Margi n="10 5" />

Similarly, you can add a rol ygon shape to the Ul. Add the following code inside the
Uni f or nr i d tO draw the shape:

<Pol ygon Poi nts="10, 60 60, 180 100,20 180, 80 120, 140"
Fill ="SkyBl ue" Stroke="Dar kBl ue"
StrokeThi ckness="5" Margi n="10 5" />

To add arat h shape control, add the following XAML code:

<Pat h Dat a="MLO, 60 60, 180 C100, 20 180, 80 120, 140"
St r oke="Dar kBl ue" StrokeThi ckness="5"
Mar gi n="10 5" />

Now let's build your project and run the application. Y ou will see the following shapes on
the screen, as we have added the preceding code:
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] Shapes Demo

Rectangle Ellipse /
© -

Polygon

Polyine
Path
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How It works...

A rectangular shape is being drawn by setting the Hei ght and w dt h properties of the rect angl e
class, along with the stroke color and the thickness of it. To create a square, you can use this
shape by setting its dimension properly.

In the second example, a circular shape has been drawn using the el 1i pse control. It uses the
same property setsto create the shape. To make it acomplete circle, set its Hei ght and wi dth tO
the same value.

If you want to draw a straight line in the Ul, use the Li ne class. It exposes four properties to draw
the line. Set the x1 and v1 properties to mark the starting point; set x2 and v2 properties to mark
the ending point of the line. In the preceding example, aline has been drawn from the (10,80)
coordinate point to the (190,20) coordinate point.

In the fourth example, we have seen how to create a series of connected straight lines using the
Pol yl i ne Shape control. Y ou need to set the (X, Y) coordinate points of the linesin its poi nt s
property. In the preceding example, it creates the shape connecting the following coordinate
points (10,60), (60,180), (100,20), (180,80), and (120,140).

Pol ygon al SO Uses the same concept to draw a series of lines, but it completes the connected series
of linesto draw a closed shape.

Using the rat h control, in the sixth example, you can draw a series of connected lines and
curves. The pat a property is used to set the geometry that specifies the shape to be drawn. The
data points always start with mto begin drawing the lines. In any part, if you want to create a
curve, prefix the character c at that point.
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Theresmore...

The pat haeonet ry Objects are used to draw lines, curves, arcs, and complex shapes. WPF provides
two classes to describe the geometric paths using the mini language Path Markup Syntax.

Y ou can learn more about it here:
http://bit.ly/path-markup-syntax

If you want to draw simple shapes, you can use the el 1 i pseGeonet ry, Li neGeonet ry, and
Rect angl eGeoret ry Objects. Composite geometries are created by ceonet rya oup and to create
combine geometries, use the conbi neGeonet ry.

L et's take the following example to demonstrate a complex path geometry using a
Pat hSegnent Col | ect i on Of three segments:

<Pat h Stroke="Dar kBl ue" StrokeThi ckness="5">
<Pat h. Dat a>
<Pat hGeomet ry>
<Pat hGeonetry. Fi gur es>
<Pat hFi gur eCol | ecti on>
<Pat hFi gure Start Poi nt="10, 100" >
<Pat hFi gur e. Segnment s>
<Pat hSegnent Col | ecti on>

<Ar cSegnent Poi nt ="40, 80" />

<Bezi er Segnent Poi nt 1="100, 300"
Poi nt 2="100, - 100"
Poi nt 3="200, 150" />

<Bezi er Segnment Poi nt 1="100, 200"
Poi nt 2="200, - 10"
Poi nt 3="100, 150" />

</ Pat hSegnent Col | ecti on>
</ Pat hFi gur e. Segnent s>
</ Pat hFi gur e>
</ Pat hFi gur eCol | ecti on>
</ Pat hGeonet ry. Fi gur es>
</ Pat hGeonmet ry>
</ Pat h. Dat a>
</ Pat h>

The collection consists of one Arcsegnent and two Bei zer segrent s 10 Set the geometry pointsto
draw the following shape, but you can also add additional segments, such asLi nesegnent,
Pol yBei zer Segnent , Pol yLi neSegnent , Pol yQuadr at i cBei zer Segnent , and Quadr at i cBei zer Segnent to

create a more complex path:

Note that all shapes are stretchable. Y ou can use the stret ch property to define a shape's
stretching behavior. If you set it to none, the shape object will not be stretchable. If you set it to
Fill, Uniform OF UnifornfoFil |, the shape content will be stretched to fill the space with or without
preserving the aspect ratio.
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Adding tooltipsto show
additional information

Tooltips are used to show additional information about a specific control or alink when
hovering your mouse over it. The Franmewor kel enent Class exposes a property named Tool ti p,
which you can find on all the controls available in WPF.

In this recipe, we will learn how to work with the tooltips in WPF. We will aso cover how to
design atooltip using other controls.
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Getting ready

Open your Visua Studio IDE and create a new WPF application project called cHo2. Tool ti pDeno.
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How todoiIt...

Open the vai nw ndow. xamt page, and then follow these steps to add simple tooltips to the Ul:

1. Firgt, replace the default ai d with @ st ackpPanel , and Set itSari ent ati on property to
Hor i zont al t0 have some horizontally stacked items.

2. Add three buttons to the st ackranel , and set their Tool Ti p property. To add a show duration
of thetooltip, set itS Tool Ti pSer vi ce. showbur at i on @ttached property to avaluein
milliseconds. Y ou can use the following XAML as areference:

<StackPanel Oientation="Horizontal"
Hori zont al Al i gnment =" Center"”
Mar gi n="20">
<Button Content="New' W dth="60" Hei ght="30"
Tool Tip="Create a New file"
Mar gi n="4" />
<Button Content="Cpen" W dth="60" Hei ght="30"
Tool Ti p="Cpen a file"
Tool Ti pServi ce. Showbur at i on="2000"
Mar gi n="4" />
<Button Content="Save" W dth="60" Hei ght="30"
Tool Ti p="Clicking on this button,
saves the file to disk"
Mar gi n="4" />
</ St ackPanel >

3. Run the application, and hover over the buttons to see the tooltip pop up on the screen, as
shown in the following screenshot:

W Tooltip Demo

\-&}N ew Open Save

Create a New file
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How It works...

The Tool Ti p property, when set in any WPF control, gets visible when you hover over the
control. Apart from this, the Tool Ti pser vi ce Class has a bunch of attached properties to help you
set various behaviors of the tooltip.

Like the second example, as shown earlier, if you hover over the open button, the
Tool ti p property will be visible on screen for 2 seconds. This is because we set the showbur at i on
property of the Tool Ti pser vi ce t0 2000 milliseconds (2 seconds).

Y ou can also use the Tool Ti pSer vi ce. Shownbi sabl ed property to show or hide atool ti p Onan

element that is disabled. The Hasor opshadow property of the class ensures whether the ool ti p will
have a shadow on it.
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Theresmore...

Asthe Tool Ti p property is of obj ect type, you can assign anything to it, including various Ul
controls. Hence, it helps you to customize the Ul of the tooltip with a much richer experience.

Let's modify the Tool ti p property of the third button in the preceding example. Place afew
Text Bl ock @nd Bor der CONtrolsin astackpranel to design the Ul, as shared in the following XAML
code snippet:

<Button Content="Save" Wdth="60" Hei ght="30"
Mar gi n="4">
<But t on. Tool Ti p>
<St ackPanel >
<Text Bl ock Font Wi ght =" Bol d"
Text="Save File" />
<Text Bl ock Text="Cicking on this button,
saves the file to disk"
Font Si ze="10" />
<Bor der Border Brush="Sil ver"
Bor der Thi ckness="0, 1, 0, 0"
Mar gi n="0 4" />
<Text Bl ock FontStyle="Italic"
Font Si ze="9"
Text="Press F1 for nore help" />
</ St ackPanel >
</ But t on. Tool Ti p>
</ Button>

When you run the application, hover over the third button to see the customized Ul of the tooltip
for that button, as shown in the following screenshot:

B Tooltip Demo

MNew Open Save %

Save File

Clicking on this button, saves the file to disk

Press F1 for more help

The Tool Ti pservi ce Class also exposes afew additional properties, such
aSHorizontal Offset and vertical O fset 0 PoOSition Tool ti p iN @ specific position on the screen.
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Adding a standard menu to the
W PF application

One of the most common parts of WPF applications is the menu, asit gives various options
within avery little space. WPF comes with a control named wvenu, to hold items named venul t em

Let's learn more about this menu control and how to add it to Windows applications.
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Getting ready

Open your Visua Studio, and create a new WPF project called cHo2. Menubeno.
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How todoiIt...

Follow these steps to add menus to your WPF application:

1. Open the mai nw ndow. xamt page, and replace the default ari d with apockpanel . We will
discuss more about this panel in the next chapter.

2. Now add the venu control inside the bockpanel . Thiswill create the base to hold all the menu
items.

3. You can then add root-level menu items and sub-menu items in a hierarchical fashion, as
shown in the following code snippet:

<DockPanel >
<Menu>
<Menul t em Header="Fi | e" >
<Menul t em Header =" New' />
<Menul t em Header =" Cpen" />
<Menul t em Header =" Save" />
<Separator />
<Menul t em Header="Exit" />
</ Menul t en
<Menul t em Header="Edi t" >
<Menul t em Header =" Undo" />
<Menul t em Header =" Redo" />
</ Menul t en>
</ Menu>
</ DockPanel >

4. Run the application to see the following window containing the added menu items:

E‘ Menu Demo

File | Edit

New
Open t
Save

Exit
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How It works...

When you add the first menu item under the <mvenu> tag, it creates the root-level menu item; for
example, File menu, Edit menu. Each root menu item can contain one or more hierarchical sub-
menu items. In the preceding example, the File menu contains four sub-menu items.

The header property of the mvenui t emis used to add the label of each item. When you want to add
a separator, you can do so by adding the <separator /> tag, as shown in the preceding example.
A separator does not need any Header content.
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Theresmore...

Y ou can further customize a menu entry to have an icon, a check-mark, a shortcut key, or a
keyboard access specifier. Let's discuss each of them.
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Adding an access key to menus

It's ageneral practice to access application menus by holding the Alt key and then pressing the
character defined as its access key. For example, to open the File menu of any Windows
application, we use Alt + F, and to access the File | New menu, we use Alt + F, N. Here, the
character F and N are used as access keys that are invoked when we press Alt.

In the WPF application, you need to specify _ (underscore) before the character you want to
highlight as the access key. For example, adding _ before the F in File menu header content
activates the said menu when Alt + F is pressed:

<Menul t em Header="_Fil e">
<Menul t em Header =" _New' />
<Menul t em Header =" _QCpen" />
</ Menul t emr>

The frequently used practice isto use the first character that's not already used as an access key
of another control. But, on aneed basis, you can specify any character part of the label content.
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Adding iconsto menus

Y ou can add icons to menus to give a better look to the application's menu items. The nenuitem

element contains a property named 1 con to add an image icon or a Unicode character as an icon
toit.

Let's add a Unicode character to add an icon for the Open and Save menu items:

<MenuItem Header="_Open" Icon="&#x1F4C2;" />
<MenuItem Header="_Save" Icon="&#x1F4BE;" />

Run the application now to see the icons added to the said menus, as shown in the following
screenshot:

@ menu Demo
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Adding checkable menu items

Y ou can add checkable menu items too. The WPF menu item exposes two properties to handle
this. The1scneckabl e property tells the menu item that it can handle check/uncheck options.
When 1 scheckabl e IS Set to True, it Setsto the check/uncheck icon on an alternate click of that
menu item.

Y ou can also programmatically check/uncheck a menu item. Set its1 schecked property to True or
Fal se. Make sure to set | scheckabl e="True". Let's add the following menu item, under the Edit
menu:

<Menul t em Header =" Save _settings on exit"
| sCheckabl e="True" |sChecked="True" />
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Adding click-event handlersto
menus

Menus are not just to add to the application; you need to perform some actions on the menu with
aclick by adding the a i ck event handler, as shown in the following code snippet:

| <Menul t em Header="E xit" Cick="OnExi t Menud i cked" />

In the code behind, implement the handler, as shown in the following code:

private void OnExit Menud i cked(obj ect sender, RoutedEventArgs e)

{
MessageBox. Show( "' Exit' menu itemclicked!");

Envi ronnent . Exi t (0);
}

Thiswill first show a message box and then exit the application when the user clicks on the Exit
menu item.
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Providing extra functionalities
using the context menu

The context menu provides avita role in any Windows applications offering additional
functionalities to the user, within that context. Thisis often done relevant to a single control or a
window.

When you right-click on a control or awindow, you can provide a popup context menu to the
user, to perform single-click actions. WPF provides a cont ext venu property to all framework
elements to hold a cont ext Menu, having hierarchical Menul t ens.

Consider this recipe to learn more about adding a context menu in your WPF application.
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Getting ready

Create a new project named cHo2. cont ext Menubeno, USing the WPF application project template of
Visua Studio.
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How todoiIt...

Follow these steps to add a context menu to a Text Bl ock control. The same steps can be followed
to add a context menu to any of the controls inheriting rr amewor kel enent :

1. Open the mai nw ndow. xant file to modify the application Ul.
2.

Replace the entire i ¢ block with the following XAML code:

<Gid>
<Text Bl ock Text="Right-click on ne to open Context Menu!"
Mar gi n="10">
<Text Bl ock. Cont ext Menu>
<Cont ext Menu>
<Menul t em Header="Menu item 1" />
<Menul t em Header="Menu item 2"
I nput GestureText="Crl + R Crl + G'/>
<Separator />
<Menul t em Header="Menu item 3"
| sCheckabl e="Tr ue"
| sChecked="True" />
</ Cont ext Menu>
</ Text Bl ock. Cont ext Menu>
</ Text Bl ock>
</&id>

Run the application. Y ou will see atext saying Right-click on me to open Context Menu!.

Right-click on the window. Y ou will see the following context menu pop up on the screen:

[l context Menu Demo

Right-click on me to open Context Menu!

Menu item 1

Menu item 2 Ctrl + B, Ctrl + G

Menu item 3
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How It works...

Asyou see from the preceding example, each Fr anewor kEl ement €XPOSES a property hamed

cont ext Menu, Which can hold a cont ext venu item. Just like the menu, as we learnt in the previous
recipe, the context menu can also hold multiple items as menul t em and each menu item can again
hold one or more menu items to make the context menu hierarchical.

L abels of menu items are assigned by setting its Header property. Y ou can also set icons for each
menu item, by assigning an image or a Unicode character to itsi con property. If you have binded
acommand to the menu, you can assign the shortcut key text as nput Gest ureText property.

Additionally, you can create checkable context menu items. As shown in the Menu item 3, you
can set the 1 scheckabl e property to True, to make the menu checkable. Then you can use the
I scheck property to show/hide the check mark on it.

To add a separator between a group of context menu items, you can use the <separator /> tag, as
shown in the preceding example.

www.EBooksWorld.ir



Adding user optionswith radio
buttons and checkboxes

Radio buttons and check boxes have avital role in Windows Application Development. They
are mostly used to provide the user an option to select from a group of items. Radio buttons
allow you to select one from a group of options, whereas a checkbox allows you to toggle an
option.

In thisrecipe, we will learn how to use Radi oBut t on @and checkBox controls in the WPF application.
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Getting ready

To get started, open your Visual Studio IDE, and create a new project named
CHO2. Opt i onSel ect or sbemo. Make sure you select the WPF application project template.

www.EBooksWorld.ir



How todoiIt...

Open the mai nw ndow. xant page, and follow these steps to add a set of radio buttons and checkbox
controlsto it:

1. First, replace the default ai d panel with a st ackpanel to hold items stacked vertically.
2. Now add the following st ackpanel With a set of radio buttons with a & oupNane="r doGr oup1*:

<St ackPanel Orientation="Horizontal ">
<Radi oButt on G oupNanme="r doG oupl"
Cont ent ="Radi o 1"
| sChecked="True"
Mar gi n="4" />
<Radi oButt on G oupNanme="r doG oupl"
Cont ent =" Radi o 2"
Mar gi n="4" />
<Radi oButt on G oupNane="r doG oupl"
Cont ent ="Radi o 3"
Mar gi n="4" [ >
</ St ackPanel >

3. Add another set of radios, with the & oupNane="r do oup2", in @ horizontally placed
st ackPanel , and add it to the root st ackPanel :

<St ackPanel Oientation="Horizontal">

<Radi oButt on G oupNanme="rdoG oup2"
Content ="Radi o 1"
Mar gi n="4" />

<Radi oButt on G oupNanme="rdoG oup2"
Cont ent =" Radi o 2"
| sChecked="True"
Mar gi n="4" />

<Radi oButt on G oupNanme="rdoG oup2"
Cont ent ="Radi o 3"
Mar gi n="4" [ >

</ St ackPanel >

4. Now place the following checkBox controlsin a horizontal stackranel and add it to the root:

<St ackPanel Oientation="Horizontal ">
<CheckBox Cont ent =" Checkbox 1"
| sChecked="True"
Mar gi n="4" />
<CheckBox Cont ent =" Checkbox 2"
| sChecked="Tr ue"
Mar gi n="4" />
<CheckBox Cont ent =" Checkbox 3"
Mar gi n="4" />
</ St ackPanel >

5. Run the application, which will give you the following output on screen:
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W option Selectors Demo

First set of radio buttons:
@ Radio1 O Radic2 ) Radio3 i First radio groups

Second set of radio buttons:
O Radio1 @ Radio2 () Radio 2 € Second radio groups

Set of checkboxes:

Checkbox 1 Checkbox 2 [ ] Checkbox 3

6. Select afew of the radio and checkbox controlsto feel the behavior.
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How It works...

Thefirst set of radio button controls are placed in a group with the same name r doa oup1. When a
group name is set to a set of radio buttons, the selection follows that. The first radio button in
that group is by default selected, by setting itS 1 schecked property to True. If you select any other
radio button within that group, the previous selection resets to unchecked status.

The sameistrue for the second group too, but selection of one group does not affect the other

group. So, when you check one radio button from the first group, it will not uncheck the radio
buttons from the other group.

Thisis not the same for cneckBox CoNtrols. checkbox controls allow you to have many checked
items. When you select a checkbox, it can just toggle from one state to another.

Both the radio button and checkbox control expose the 1 schecked property to return a Boolean
value to tell whether the control is checked or unchecked.
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Theresmore...

To disable the radio button or the checkbox control, set itS i1 senabl ed property to Fal se. Both the
controls expose two event§  checked and unchecked. WWhen you register the events, the checked
event of the control will trigger when you check that. Similarly, the unchecked event will trigger
when you uncheck that.
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Working with the progress bar
control

When you perform a lengthy task in the background, you probably would like to add a progress
indicator in your application Ul to give avisua indication that some work isin progress. WPF
provides us with a control name, progr essBar , to Show a percentage value of the work between
0% to 100%, in general.

In this recipe, we will learn about the progress bar control and its various properties.
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Getting ready

Let's open the Visual Studio and create a new WPF application project. Name
it cHO2. Progr essBar Deno.
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How todoiIt...

Once the project gets created, follow these steps to add a progress indicator to the application's
Ul:

1. Open the vai nw ndow. xan , and replace the existing ai d panel with a st ackpanel , so that, we
can add our controls stacked vertically.
2. Asshown in the following code snippet, add three progr essBar controls in the st ackpanel :

<St ackPanel Margi n="10">
<Text Bl ock Text="Progress |ndicator set at: 20% />
<ProgressBar Hei ght ="30"
Mar gi n="0 4"
M ni mum=" 0"
Maxi munme" 100"
Val ue="20" />

<Text Bl ock Text="Progress |ndicator set at: 70% />
<ProgressBar Hei ght ="30"

Mar gi n="0 4"

M ni mum=" 0"

Maxi mume" 100"

Val ue="70" />

<Text Bl ock Text="Progress |ndicator set at:
I ndeterm nate" />
<ProgressBar Hei ght ="30"
Mar gi n="0 4"
M ni mum=" 0"
Maxi mume" 100"
I sl ndet erm nate="True" />
</ St ackPanel >

3. Set the m ni umand mvaxi num properties of both the three controls to o (zero) and 100
(hundred) respectively.

4. Asshared in the preceding XAML code snippet, set the val ue of the first progress bar to 20,
and the second progress bar to 7o.

5. Set theisindeterni nate property of the third progress bar to Tr ue.
6. Now run the application. Y ou will see the following output for the XAML code we shared
earlier:
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W progress Bar Demo

Progress Indicator set at: 20%

Progress Indicator set at: 70%

Progress Indicator set at: Indeterminate
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How It works...

The value of thefirst progressindicator is set to 20, whereas the second progress indicator is set
to 70. This denotes that the 20% and 70% job is done respectively. As and when you progress
with the task, you can just increment the value to have the visual indication of the progressin
the Ul, with the progr essBar control.

For the third progressear control, in the preceding example, it's abit different. When you are
unsure about the total job to be done, you can Set itSi si ndet er ni nat e property to True, asshownin
the preceding screenshot. When your job is done, you can stop the indeterminate state and set its
val ue t0 100.
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Using the Slider control to pick
anumeric value

Thesiider control is used to pick a numeric value by dragging athumb button along a horizontal
or vertical line. Thisis often used to provide a visualization of a playing video and as avolume

indicator.

WPF provides us a control named si i der to quickly implement thisin your application Ul, and,
with alot of propertiesfor various configurations. Let's learn more about it, in this recipe.

www.EBooksWorld.ir



Getting ready

First, create a project named cHo2. sl i der Deno, based on the WPF application template.
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How todoiIt...

Integration of the dider in WPF isvery easy. Just place <si i der /> inyour XAML page, and it
will start working. But to customize it further, let's follow these steps:

1. Open the mai nw ndow. xam page, and replace the default ai d with a st ackpanel .
2. Now add asiider and aText Bl ock control inside the st ackpanel , as shown in the following

XAML snippet:

<St ackPanel Margi n="10">
<Slider x:Nanme="slider"
M ni mrume" 0" Maxi num=" 100"
Val ue="25"
Smal | Change="1"
Lar geChange="5" />
<Text Bl ock Margi n="4">
<Run Text="Current slider value: " />
<Run Text ="{Bi ndi ng Val ue, El enentNane=slider}" />
</ Text Bl ock>
</ St ackPanel >

3. Runthe application. You will seeasiider control inthe Ul, along with atext that shows
the current value, which is set to 25. Move the slider thumb to right, and it will show you
the currently selected value. In our demonstration, it's now ss, as shown in the following

screenshot:

[l slider Demo

Current slider value: 25

W slider Demo

Current slider value: 65
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How It works...

It works based on the current value. The property named val ue, provides us with an integer,
which denotes the current position. Y ou can programmatically set it to move the slider thumb to

asmaller or larger value.

The M ni numand naxi num properties denote the minimum and maximum value that the slider can
accept. In our example, we set it to o (zero) and 100 (hundred), respectively.

The other control, Text Bl ock, in our example code, has a data binding to the val ue property of the
dlider that we have in the XAML. It displays the current value of the dider in aplain text format.
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Theresmore...

Y ou can aso enable the tick display in adlider control, to provide a better indication of the
thumb placement. Use the Ti ckpi acement property to turn on the tick markers. It has four
values None, TopLeft, BottonRi ght, and Bot h. Let's add Ti ckPl acenent =" Bot t onRi ght" in our previous
dlider control.

The Ti ckFrequency property is used to set the range of possible values between o and 100. Let's
add Ti ckFrequency="20" t0 our code and then run the application again. Y ou will see the following
screen:

W slider Demo

Current slider value: 63

As shown in the preceding screenshot, you can see that some dots are added to the bottom of the
dider. They represent the tick. Aswe have added Ti ckFrequency &S 20, it divided the entire slider
range to 100/ 20 = 5 Sections.

In general, moving the slider will not snap to the tick. Thus, you will observe the thumb placed
between ticks. Use the 1 ssnapToTi ckEnabl ed property and set it to True, to make sure that the
thumb always stays on the tick marker only. In this case, dragging the slider will move the
thumb based on the tick frequency count.
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Using the Calendar control in
your application

The cal endar control, part of the syst em w ndows. cont r ol s NAMespace, alows you to create a visual
calendar in WPF applications. It allows you to select a date or a collection of dates. Asit inherits
from the control class, all common properties and events from cont ol Class are availableto it.

In this recipe, we will learn more about cal endar control and how to use that.
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Getting ready

To get started with thisrecipe, let's create a WPF application project named cHo2. cal endar Deno.
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How todoiIt...

Follow these steps to add the basic controls to the main window:

1. Open the mvai nw ndow. xam  page.

2. Inside the default ari o panel, add the tag <cal endar /> to create the basic calendar control in
the application UI.

3. To retrieve the date selected by the user, register the sel ect edbat eschanged event to it, as
shown in the following code snippet:

<Gid Margin="10">
<Cal endar Sel ect edDat esChanged="0nSel ect edDat eChanged"
Hori zontal Al i gnment =" Left" />
</Gid>

4. Add the associated event handler (onsel ect edbat echanged) in the code-behind class
(vai nw ndow. xan . ¢s), as shown in the following code, to retrieve the selected date and show
it in amessage box:

private void OnSel ect edDat eChanged( obj ect sender,
Sel ecti onChangedEvent Args e)

{
MessageBox. Show( " You sel ected: " +

((DateTine)e. Addedl tens[ 0] ). ToString("dd- MMM yyyy"));
}

5. Let'srun the application. Y ou will see the following Ul on the screen:

[ calendar Demo

4 August 2017 [ 4

Su Mo Tu We Th Fr Sa
30 3 E 2 3008 8§
& 7 & 9 10 11 12
13 14 M 17 18 19
20 21 24 25 26
27 28 o 1 2

N I
Wk
\_l
(]

6. Once you select a date from the calendar, the selected date will be shown in a message
box, like this:
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4 August 2017 »

Su Mo Tu We Th Fr Sa

6 7 8 9 0 11 12
13 14 15§ 17 18 19
20 21 22 23 24 25 2% You selected: 25-Aug-2017
27 28 29 30 31 1
3 4 56 7T 8 9

P

oK

7. Select adifferent date. Thiswill show the message to the Ul with the newly selected date.
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How It works...

WPF cal endar control provides you with the basic Ul to begin the calendar integration in your

application. The top two arrow-heads, allow you to navigate back and forth to other months and
select the desired date from the calendar.

The navigation also supports year view and decade view, so, you can select the desired year and
month very easily. Click on the month name (in our case, it's August 2017) present at the top, to
navigate to the year view. When you are in the year view, it will show you the Jan Dec month

range, and clicking on the year will navigate you to the decade view where you can select the
desired year.
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Theresmore...

The cal endar control exposes many properties and events for you to customize the behavior and
look of the control. Let's discuss this further.
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The SelectionM odes property

The sel ecti onvbde property allows you to get or set the value indicating what kind of selections
are allowed on the calendar. There are four values available, named none, Si ngl ebat e, Si ngl eRange,
and mul ti pl eRange. The enumvalue singl ebat e IS default, and allows you to select only asingle
date. But when you want multi-selection, set it asmul ti pl eRange:

| <Cal endar Sel ecti onMode="Muil ti pl eRange" />
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The DisplayDate property

The cal endar control allows you to set the start and end display dates. The bi spl aypat e property
represents the current date to display; whereas, setting the oi spl aybat est art and bi spl ayDat eEnd
properties limits you to select only the dates from the period ranging from the start date to the
end date.

The following XAML code demonstrates how to set the bi spl aybat e, Di spl ayDat eStart , and
Di spl ayDat eEnd Propertiesin cal endar control:

<Cal endar Sel ecti onMode="Mil ti pl eRange"
Di spl ayDat eSt art =" 8/ 10/ 2017"
Di spl ayDat eEnd="8/21/2017"
Di spl ayDat e="8/ 16/ 2017" />

Run the application now to see the following outpuit:

B Calendar Demeo

4 August, 2017 b

Su Mo Tu We Th Fr Sa

10 11 12
13 14 15 i7 18 19
20 21
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The DisplayM ode property

The bi spl aymde property allows you to select the format of the calendar, which can be a month,
ayear, or adecade. When you launch a basic calendar, by default, it shows the month view:

4 August, 2017 2 4 2017 2 4 010-2019 3

Su Mo Tu We Th Fr 5a - B . e i 010 13 i

0 il

6§ 7 & 010 M 12 T |

3 14 15 7 18 10 May Jun | Aug | 2013 2014 2015 2016

0 32 23 24 35 26 ] |

27 28 20 30 ™ 2 i

} o ep  Oc o Dec | 2047 | 2018 2019
Month Year Decade

But a user can easily navigate from month to year to decade by clicking the header text of the
Cal endar control.

To change the display mode from code, you can set the oi spi aymde property to mont h, Year, Or
Decade.

<Cal endar Di spl ayMbde="Mnth" /> <!-- default node -->
<Cal endar Di spl ayMode="Year" />
<Cal endar Di spl ayMode="Decade" />

The user can initiate the downward transitions by clicking any of the calendar cells, and they can
easily navigate from decade to year to month and select the correct date.
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The BlackoutDates property

Y ou can choose ranges of dates to be non-selectable despite being displayed. You can
implement the same by using the calendar's el ackout Dat es property, which takes a collection of
Cal endar Dat eRange objects.

The following cal endar control will block the date range from August 1%, 2017 to August 8™,
2017, and August 21%, 2017 to August 31%, 2017:

<Cal endar >
<Cal endar . Bl ackout Dat es>
<Cal endar Dat eRange Start="8/1/2017" End="8/8/2017" />
<Cal endar Dat eRange Start="8/21/2017" End="8/31/2017" />
</ Cal endar . Bl ackout Dat es>
</ Cal endar >

All non-selection dates are marked by a cross, as shown in the following screenshot:

B Calendar Demo

4 August, 2017 > Blackout

Su Mo Tu We Th Fr Sa Dates

nh A A X B
B JA B 9 10 11 12
13 14 15 7
20 M 2 28 M 25 X%
2i 2 29 M I 1 2
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Listing itemsin a Listbox
contr ol

In WPF, the Li st Box control is used to display alist of items. Users can select one or more items
from the list, depending on the sel ect i onmde Specified.

In thisrecipe, we are going to learn how to create a i st Box control and use it in WPF
applications.
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Getting ready

Open your Visua Studio IDE and create a new WPF application project, called cro2. Li st BoxDeno.
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How todoiIt...

Adding aLvi st Box control in the Ul is as easy aswriting a<Li st Box /> tagin any XAML page. But
to hold the datain it, you will have to use its properties properly. Follow these stepsto add a
Li st Box control with some static data:

1. Open the mai nw ndow. xam page of the WPF project.
2. Under the default ai d panel, add the <Li st Box></ Li st Box> tag to add the control.
3. Add afew Li st Boxi t eminside the control, as shared here:

<Li st Box x: Name="I st Box"
W dt h="120" Hei ght =" 85"
Mar gi n="10 10 20 5">
<Li stBoxltem Content="Item 1" />
<Li st Boxltem Content="1tem 2" |sSel ect ed="True" />

<Li st BoxlItem Content="Item 3" />
<Li st Box|tem Content="Item 4" />
<Li st Boxltem Content="Item 5" />

</ Li st Box>

4. Add two buttons labelled + and - to perform the add and del et e Operations on the said
Li st box control. Register the a i ck event of both the buttons:

<St ackPanel Orientation="Horizontal"
Hori zont al Al'i gnnent =" Center" >
<Button Content ="+"
W dt h="20" Hei ght =" 20"
Margi n="0 0 4 0"
Cdick="OnAddl tend i cked" />
<Button Content="-"
W dt h="20" Hei ght =" 20"
Margi n="0 0 4 0"
dick="0OnDel eteltenC icked" />
</ St ackPanel >

5. Inthe code-behind file, mai nw ndow. xani . cs, implement the button-click event handler as
shown here:

private void OnAddltenCl icked(object sender,
Rout edEvent Args e)

{
var itenmsCount = | stBox.|tens. Count;
var newitem = new Li st Boxltem
Content = "lItem" + (itenmsCount + 1)
I
| st Box. | tens. Add(new tem;
| st Box. Sel ectedltem = newi tem
}

private void OnDel eteltend i cked(object sender,
Rout edEvent Args e)
{
var selectedltem = | st Box. Sel ectedl tem
if (selectedltem!= null)
{
| st Box. I tens. Renove(sel ectedltemn;
| st Box. Sel ect edl ndex = O;
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}

6. Now run the application. You will see the following Ul in the screen:

W ListBox Demo

ltem 1 / Selected Item
ltemn 2

[tem 3

ltem 4.( Add
- — Delete
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How It works...

In the preceding example, the Li st Box control contains five items as Li st Boxi t em \WWhen you
launch the application, by default, the second item is selected due to its property
I sSel ect ed bel ng set to True.

The two buttons are used to add Or del et e itemsin the Li st box control. Click on the + button to
trigger the onaddi tenct i cked @vent, which will create a new instance of the Li st Boxi t emand add it
to the Li st Box control. Scroll the list to see the newly added entry. Asthe sel ect edi t em property of
the Li st Box IS assigned with the latest item, it will now get selected, removing the previous
selection.

Click on the - button to trigger the onpel et el t enti i cked event. Thiswill get the current selected
item, and, if itisnot nui 1, it will be removed from the Li st Box control. The property sel ect edi ndex
will set to o (zero), to select the first element after deletion.
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Theresmore...

Li st Box has numerous properties to perform specific actions. Let's learn afew of them. Later in
this section, we will also cover how to add a customized Li st Boxi t emhaving additional Ul
controls.
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| mplementing multi selection

Li st Box Supports multi selection. By default, when the sel ecti onvbde property is set to singl e, it
only accepts a single selection of items. If you Set sel ecti onMbde tO Ml ti pl e, it Will accept multi
selection. The ext ended Mode allows you to perform single selection, but if you press the Ctrl
key while selecting items, it will act as a multi selection.
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Customizing the ListBoxltem
with multiple controls

Y ou can easily customize the Li st BoxI t em by adding additional Ul controlsto it. Consider the
following XAML code snippet, where we have added a Li st Box, which has four Li st Boxl t eni

<Li st Box W dt h="150" Margi n="20 10 10 10">
<Li st Boxl t en
<St ackPanel Orientation="Horizontal ">
<Rect angl e W dt h="10"
Hei ght =" 10"
Fill="Red"
Margin="0 0 8 0" />
<Text Bl ock Text ="Red (#FFFF0000)" />
</ St ackPanel >
</ Li st Boxl t en>
<Li st Boxl tem | sSel ect ed="Tr ue" >
<StackPanel Orientation="Horizontal">
<Rect angl e W dt h="10"
Hei ght =" 10"
Fill ="G een"
Margin="0 0 8 0" />
<Text Bl ock Text="G een (#FFOOFF00)" />
</ St ackPanel >
</ Li st Boxl t en>
<Li st BoxI t en®
<St ackPanel Orientation="Horizontal ">
<Rect angl e W dt h="10"
Hei ght =" 10"
Fill="Blue"
Margin="0 0 8 0" />
<Text Bl ock Text ="Red (#FFOOOOFF)" />
</ St ackPanel >
</ Li st BoxI t en>
</ Li st Box>

If you see the preceding code snippet, each Li st Boxi t emhas a st ackPanel t0 hold arect angl e
control and aText Bl ock control. If you run the preceding code, you will see the following Ul

W ListBox Demo

B FRed (#FFFFOOOD)

B Red (#FFO000FE)

In the preceding screenshot, notice the way the items have been listed. Each item consists of a

rectangle to preview the color that is listed as an item. Thisis more useful when displaying
information on an entity.
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Generally, thisis done using the pat aTenpl at e property of Li st Box control, which we will learn in
the later chapters of this book.
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Providing optionsto select from
a ComboBox

A comboBox control is an items control and works like Li st Box, but only one item from thelist is
selectable. A Li st Box control by default lists multiple items on screen, but comboox control
displays the scrollable list only on auser click. Thus, it takes up alot less space.

This recipe will talk about conbosox control and how to use it.
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Getting ready

Begin with creating a new WPF application project, called cHo2. conboBoxDeno, Using your Visual
Studio IDE.
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How todoiIt...

Follow these simple steps to add a conboBox control in your application Ul:

1. Replacethe default i d with a st ackpanel to host Ul controls horizontally stacked.
2. Add thefollowing XAML code, inside the st ackPanel , to have a simple conbosox control
with someitemsinit:

<ConboBox W dt h="150" Hei ght ="26"
Mar gi n="10">
<ConboBoxltem Content="Item 1" />
<ConboBoxltem Content="Item 2" |sSel ected="True" />
<ConmboBoxltem Content="Item 3" />
<ConboBoxltem Content="Item 4" />
<ConboBoxltem Content="Item 5" />
</ ConmboBox>

3. Add another comboBox to have customized items, as shown in the following example code:

<ConboBox W dt h="150" Hei ght ="26"
Mar gi n="10">
<ConboBoxI t e
<St ackPanel Orientation="Horizontal">
<Rect angl e W dt h="10"
Hei ght =" 10"
Fill="Red"
Margi n="0 0 8 0" />
<Text Bl ock Text="Red (#FFFF0O000)" />
</ St ackPanel >
</ ConboBoxI| t en®
<ConboBoxI| t enr
<St ackPanel Orientation="Horizontal ">
<Rect angl e W dt h="10"
Hei ght =" 10"
Fill ="G een"
Margi n="0 0 8 0" />
<Text Bl ock Text="G een (#FFOOFF00)" />
</ St ackPanel >
</ ConboBoxI t en®
<ConboBoxI t enr»
<St ackPanel Orientation="Horizontal ">
<Rect angl e W dt h="10"
Hei ght =" 10"
Fill="8Blue"
Margi n="0 0 8 0" />
<Text Bl ock Text ="Red (#FFOOOOFF)" />
</ St ackPanel >
</ ConboBoxI| t en>
</ ConmboBox>

4. Now run the application, which will look like the following screenshot, with an
expandable pop up menu:
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M comboBox Demo B comboBox Demo

| ltem 2 ol

i Goee

I

Giem 2 «| |[M Green (#rF00FFO0) |

B Red (#FFFFO000)
W Green (<FFOOFFOD) ...

/ B Red (2FFO000FF)
™
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How It works...

Though a comboBox control islike Li st Box, it does not show the list of items by default. A user
intervention is required to display the items. The Ul of a comboBox iSa combination of three
controls:

e A TextBox, which displays the selected item

e A Button, which is used to show or hide available items

e A Popup, which displays alist of itemsinside a scrollable pane and gives the user the
option to select one item from the available list

comboBox CoNtains a collection of comboBoxitem Y0Ou can add thoseto itsitens property. When you
click on the arrow-head, the list of itemswill pop up in the screen, as demonstrated in the
preceding screenshot. To preselect an item from code, set itS 1 ssel ect ed property to True.

Y ou can also add custom contents to a conboBox! t emtO represent a better Ul component. The
second conboBox 1N the preceding example, demonstrates how easy it isto customize the Ul.

Just like Li st Box, it @lSO EXPOSES sel ect edi t em Sel ect edl ndex, Sel ect edval ue pPropertiesto help you
to easily set or get the selected item.
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Theresmore...

The conboBox control is not editable by default. But you can control this behavior to provide the
user with the option to manually enter the desired value, directly in the comboBox control.

The 1 skdi tabl e property is used to add this functionality. Set it to True, to change it to an editable
comboBox. Consider the following code:

<ConboBox W dt h="150" Hei ght="26"
Mar gi n="10" | sEditabl e="True">
<ConboBoxltem Content="ltem 1" />
<ConboBoxltem Content="Item 2" |sSel ect ed="True" />
<ConboBoxltem Content="Item 3" />
<ConboBoxl|tem Content="Item 4" />
<ConboBoxltem Content="ltem 5" />
</ ConboBox>

If you run the preceding code, you can see the following Ul, where the control now allows you
to enter text to it:

[l comboBox Demo

[tem E|| R v |

[tem 1

ftem 2 \/ You can type your text
:temj ' here, when IsEditable
tem 4

i property is set to True.
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Adding a status bar to your
window

The status bar is used to show various information about the current state of the application. Y ou
can use this to show cursor position, word counts, progress of tasks, and more. Generally, a
status bar is placed at the bottom of the window whereas the menus, toolbars are placed at the
top.

In this recipe, we will learn how to add a status bar in a WPF window.
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Getting ready

To get started with the status bar, let's create a WPF application project
caled cHo2. st at usBar Deno.
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How todoiIt...

Once you create the WPF project, open the mai nw ndow. xani page and follow these steps to add
the stat usBar control to the window:

1.

Insidethe ai d panel, add a st at usBar tag and set itS Hei ght t0 26 and Verti cal Ali gnment tO
Bot t om

Now change its items panel template to host a e i d with five columns (we will discuss
more about grid columns in the next chapter), as shown here:

<St at usBar . | t ensPanel >
<l t emsPanel Tenpl at e>
<Gid>
<G i d. Col umbDefinitions>
<Col umbDefinition Wdth="Auto" />
<Col umbDefinition Wdth="Auto" />
<Col umbDefinition Wdth="*" />
<Col umbDefinition Wdth="Auto" />
<Col umbDefinition Wdth="Auto" />
</ Gid. Col umbDefinitions>
</Gid>
</ It emsPanel Tenpl at e>
</ St atusBar. | t ensPanel >

Now, inside the st at usBar tag, add the controls that you want to show. Let's add two
st at usBar | t emi ONe having a plain text content and the other with aprogressear control.
Place two separators in between, as shown in the following XAML snippet:

<StatusBar|tem Cont ent =" Runni ng Process..."
Gid. Col um="0"/>

<Separator Wdth="1" Gid. Col um="1" />
<Separator Wdth="1" G&Gid. Col um="3" />
<StatusBarltem Gid. Col um="4">

<ProgressBar |sl ndetern nate="True"

W dt h="100" Hei ght="15" />

</ StatusBarltenpr

Here's the complete XAML code, which you need to place inside the default i ¢ panel:

<StatusBar Hei ght="26" Vertical Al'i gnnent="Bottoni >
<St at usBar. | t ensPanel >
<I t ensPanel Tenpl at e>
<Gid>
<G&id. Col umbDefinitions>
<Col utmmbDefiniti on Wdth="Auto" />
<Col utmbDefinition Wdth="Auto" />
<Col umbDefinition Wdth="*" />
<Col umbDefinition Wdth="Auto" />
<Col utmbDefinition Wdth="Auto" />
</ Gid. Col umbDefinitions>
</Gid>
</1tensPanel Tenpl at e>
</ St at usBar. | t ensPanel >

<St atusBar |t em Cont ent =" Runni ng Process..."
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Gid. Col um="0"/>
<Separator Wdth="1" Gid. Col uim="1" />
<Separator Wdth="1" Gid. Col um="3" />
<StatusBarltem Gi d. Col um="4">
<ProgressBar | sl ndeterm nate="True"
W dt h="100" Hei ght="15" />
</ St atusBar |t en>
</ St at usBar >

5. Onceyour Ul isready, let's run the application. Y ou will see the following screen:

[l status bar Demo

Status Bar, having a
TextBlock and a ProgressBar control

Running Process.., | -
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How It works...

In the preceding example, we have placed a plain text content Running Process... asa
statusBar I teminside the first column of the i d. The second and fourth columns of the ari d
contain aseparat or control, having one pixel width. The fifth column contains a progr essBar

control, having an indeterminate state.

When you resize the window, the status bar will follow its parent to resize itself automatically
and position it to the bottom of the window. Instead of ai d, you can aso use bockPanel to dock

the status bar at the bottom.
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Adding atoolbar panel to
perform quick tasks

In any windows-based application, you can find atoolbar, usually placed just below the main
menu of awindow. It contains a set of controls to provide easy access to common functions.

WPF offers you a Tool Bar Tray €lement to host one or more Tool Bar controls, containing various
Ul controls. It provides you with some extra features, such as an automatic overflowing
mechanism and a manual repositioning feature.

In this recipe, we will learn how to work with toolbars in a WPF application.
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Getting ready

To begin with, open your Visual Studio IDE and create a new WPF application project
called cHo3. Tool Bar Deno.
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How todoiIt...

Once the project gets created, follow these steps to add a toolbar in the application window:

1. Open the mai nw ndow. xamt page from the Solution Explorer.

2. Now, replace the existing ai d with apockpPanel SO that we can host the toolbar docking to
the top of the window.

3. Add aTool Bar Tray element inside the bockpanel and dock it to Top.

4, Add aTool Bar control inside the Tool Bar Tray and then add a few buttons inside it, as shown
in the following XAML markup:

<Tool Bar Tray DockPanel . Dock="Top" >

<Tool Bar >
<Button Content="B" Font Wi ght ="Bol d"
W dt h="20"
C i ck="0OnBol dButt ond i cked"/ >
<Button Content="I1" FontStyle="Italic"
W dt h="20"/>

<Button W dt h="20">
<Text Bl ock Text="U"
Text Decor ati ons="Underl i ne"/>
</ Button>
</ Tool Bar >
</ Tool Bar Tr ay>

5. Add aText Box control inside the bockPanel , just below the Tool Bar Tr ay, SO that, it can cover
the remaining space of the window. Give it the following name t xt Box.

6. You can add a multiple toolbar inside a Tool Bar Tray. Y ou can also add other controlsinside
aTool Bar . Let's add the following Tool Bar With a conboBox insideit. Place it just after the first
Tool Bar control:

<Tool Bar >
<ConmboBox W dt h="50">
<ConboBox!|tem Cont ent ="8"/ >
<ConboBox!|tem Cont ent =" 10"/ >
<ConboBox! tem Cont ent ="12"/>
<ConboBoxI t em Cont ent =" 14"
| sSel ect ed="True"/ >
<ConboBox!|tem Cont ent =" 16"/ >
</ ConboBox>
</ Tool Bar >

7. Here'sthe complete XAML code to take as a reference:

<DockPanel >
<Tool Bar Tray DockPanel . Dock="Top" >

<Tool Bar >
<Button Content="B" Font Wi ght =" Bol d"
W dt h="20"
Cli ck="0OnBol dButtond i cked"/ >
<Button Content="1" FontStyle="Italic"
W dt h="20"/>

<Button W dt h="20">
<Text Bl ock Text="U"
Text Decor ati ons="Underl i ne"/>
</ Button>
</ Tool Bar >
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<Tool Bar >
<ConboBox W dt h="50">
<ConboBoxItem Content="8"/>
<ConboBoxI t em Cont ent =" 10"/ >
<ConboBox|tem Content ="12"/ >
<ConboBoxI t em Cont ent =" 14"
| sSel ect ed="True"/ >
<ConboBoxl|t em Cont ent =" 16"/ >
</ ConboBox>
</ Tool Bar >
</ Tool Bar Tr ay>
<Text Box x: Nane="t xt Box" Text="Sanple Text"
Accept sRet urn="True" Text W appi ng="Wap" />
</ DockPanel >

8. Aswe have associated a click event of the first button of the first toolbar, we need to write
the event body. Open the mai nw ndow. xani . ¢cs file, and add the following button-click event
implementation inside the class:

private void OnBol dButtond i cked(obj ect sender,
Rout edEvent Args e)
{
t xt Box. Font Wi ght =
t xt Box. Font Wi ght == Font Wi ghts. Bold ?
Font Wi ght s. Nor nal Font Wi ght s. Bol d;
}

9. Once you run the application, you will see the following Ul containing two toolbarsinside
atoolbar panel:

M ToolBar Demo

‘B /] U _:14

Sample Text

10. Click on thefirst button (denoted by the character B). Y ou will see that the text Sample
Text becomes bold. If you click the same button again, the text will change the font weight
to normal:

El ToolBar Demo

IR § U i1

Sample Text
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How It works...

A Tool Bar Tray Can contain one or more Tool Bar controls. Each Tool Bar control can contain one or
more controlsinsideit. A Tool Bar control can also remain empty. When you start adding other
controlsto it, the toolbar starts changing its size and position, based on the available space.

The controls placed inside a ool Bar can have its associated events registered. If you want, you
can also use command bindings to have a more granular association between the view and the
code.

In the preceding example, the first button, denoted by the character B, stands for applying

Bol d Weightage to the associated Text Box. When you click it for the first time, the Font wei ght
property of the text will set it to sol d. When you click it again, it will set to nor mai . By following
the same logic, you can add aa i ck event for other buttons and a sel ect i onchange event for the
combobox, as shown in the preceding example.
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L ayouts and Panels

In this chapter, we will cover the following recipes:

Building aUl layout using a Grid

Placing elementsin uniform cells

Automatically repositioning controls using a w apranel
Placing controlsin a Stack

Positioning controls inside a Canvas

Wrapping Ul elements using a Border

Creating a scrollable panel

Docking controls using a DockPanel

Rescaling Ul elements using a vi ewsox

Creating a tabbed layout

Dynamically adding/removing elementsin a panel
Implementing the drag and drop feature
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| ntroduction

WPF provides a proper layout and positioning to provide interactive, user-friendly applications
with a suitable container element that hel ps you to position the child Ul elements. The parent
container is usually the contents of awindow. Y ou can place child level containers and elements
with proper margins, paddings, and alignments.

In WPF, ranel isthe base class that provides layout support. There are plenty of derived panels
in WPF that help you to create simple to complex layouts and all of them are defined in the
Syst em W ndows. Cont r ol s NAMeESPace.

All ranel €lements support sizing and positioning defined by the Fr amewor k&l enent . Y OU can set
the Hei ght , Wdt h, Mar gi n, Paddi ng, Hori zont al Al i gnnent , and vertical Al i gnnent propertiesto deﬂgn
your Ul. The following diagram describes these important properties, which you will use
everywhere:

Panel
Vertical Alignment

Horizontal

€ > Margin I

Alignment <> e
Padding
Height I <——> Content

——————————.

A panel also exposes other properties such as Backgr ound, chi | dren, zI ndex, and more. Since a
window can contain only one child, apanel is often used to divide the space to hold another
control or a panel. Picking the right panel isimportant to create the layout. In this chapter, we
will learn various recipes to design your application layout using various panels.

www.EBooksWorld.ir



Building a Ul layout using a
Grid

A aid panel enablesyou to arrange child elementsin tabular format, represented by cellsin
rows and columns. Thisis the default panel that you will see when you create a new WPF
project and navigate to the vai nw ndow. xam file. Visual Studio automatically adds this as the first

container inside every window.

It is often useful when you want to represent data in atabular or matrix form. It is also useful
when creating aform layout.

In this recipe, we will discussthe ai d panel in detail, so that you can properly useit while
designing your application layout.
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Getting ready

Let's start with ai d @s alayout panel, by creating a new project. Open Visual Studio and create a
new project named cros. ari dpeno, by selecting the WPF application template.
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How todoiIt...

Perform the following steps to create a sample ai d layout to host a few rectangles in each cell:

1. Inside Solution Explorer, open your mai nw ndow. xani page.
2. Create afew rows and columns inside the default i ¢ panel, as shown in the following
code:

<@ i d. RowDef i ni ti ons>
<RowDefinition Height="*" />
<RowDefinition Height="*" />
</ &id. RowDefinitions>
<@&id. Col umbDefinitions>
<Col umbDefinition Wdth="*" />
<Col umbDefinition Wdth="*" />
<Col umbDefinition Wdth="*" />
</ Gid. Col umbDefinitions>

3. Add six rectanglesinside the a'i d, and place them properly by using the i d. Row and
aid. col umm attached properties. Y ou can refer to the following sample code:

<Rect angl e W dt h="100" Hei ght ="60"

Fill="COrangeRed"

Gid. Row="0" Gid. Col um="0"/>
<Rect angl e W dt h="100" Hei ght="60"

Fill="OrangeRed"

Gid. Row="0" Gid. Col um="1"/>
<Rect angl e Wdt h="100" Hei ght ="60"

Fill="0OrangeRed"

Gid. Row="0" Gid. Col um="2"/>
<Rect angl e Wdt h="100" Hei ght ="60"

Fill="0OrangeRed"

Gid. Row="1" Gid. Col um="0"/>
<Rect angl e Wdt h="100" Hei ght ="60"

Fill="COrangeRed"

Gid. Row="1" Gid. Col um="1"/>
<Rect angl e W dt h="100" Hei ght ="60"

Fill="COrangeRed"

Gid. Row="1" Gid. Col um="2"/>

4. Now run the application and you will see the following Ul on the screen:

¥ Grid Demo
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How It works...

aid worksin cells, by creating the rows and columns. <a i d. RowDef i ni ti ons> and

<Gi d. Col ummbef i ni ti ons> define the structure of the ai d. It contains a collection of rows and
columns, respectively. Here we have created two rows and three columns (2x3 matrix)
USING RowbDef i ni ti on @Nd Col urmbef i ni ti on.

When we placed the rectangles inside the ai d, we positioned them in cells by specifying the row
and column number by using the attached properties, ai d. Row and ai d. col um. AS the index
position starts at o (zero), the first rectangle placed in the first cell has row index = o and column
index = o. Similarly, the sixth/last rectangle has the position row=1 and col um=2.

Y ou can set the Hei ght Of @Rowbet i ni ti on @nd the w dth Of & col umbef i ni ti on Dy Specifying an
absolute value, a percentage value (star sizing), or an automatic sizing. In the preceding
example, we used star sizing to define the row and column dimensions.

An absolute value takes an integer to define fixed height/width. Star sizing is arelative based
factor, that works like percentage value. When you mark the height/width as +, it takes as much
space as possible after filling all other fixed and auto sized rows/columns. When you specify
Aut o, It takes as much space as required by the contained control.
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Theresmore...

There's more to know about the star sized value. When there are two rows or two columns
having height/width defined as , they will occupy the available space by dividing it
proportionally. Thus, in the preceding example, each of the two rows occupied 50% of the
available space. Similarly, the three columns equally occupied atotal of 100% of the available
Space.

Y ou can also define them using n*. For example, if aaid contains two rows, and among them,
one of the rows has a height defined as 2+ and the other as s+, they will occupy 20% and 80% of
the available space. Let's see this with a simple example.

Create aaid inside awindow and Set its showa i dLi nes property to true, S0 that the grid lines are
visible on screen. By default, it is set to Fal se. Now divide the entire o i d into five columns.,
Consider the following XAML code:

<Gid Show&idLi nes="True">
<@ d. Col umbDefinitions>
<Col utmbDefinition Wdt h="2*"/>
<Col umbDefinition Wdth="Auto" M nWdth="5"/>
<Col umbDefinition Wdth="*"/>
<Col umbDefinition Wdth="3*"/>
<Col utmbDefiniti on Wdt h="40"/>
</ Gid. Col umbDefinitions>
</Gid>

The width of the second column is set to aut o, which means it will take as much space as the
width of the containing element. When the said column does not contain any element inside it,
thiswill have o (zero) width. Y ou can specify m nw dt h to provide a minimum value.

The fifth column has a fixed width of 40. Both the second column and fourth column width will
be calculated first, as they contain auto width and fixed width, respectively.

The other three columns, in the preceding example, will be calculated now based on the
available space and will be calculated in the ratio of 2: 1: 3. The third column in the example will
take one-sixth of the space. The first and fourth columns will take 2x and 3x width, based on the
width of the third column.

Once you run this Ul, you will see the following output. Now resize the window to see how the
resizing happens dynamically based on the given inputs:

B Grid Demo
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Creating aresizable Grid

It ispossible to create aresizable aid in WPF. You can usethe <aidsplitter/> tag to create a
splitter control, which can be used by the user to resize a specific column. Let's consider the
following XAML code:

<@id Show&i dLi nes="True" >
<Gid. Col umbDefinitions>
<Col umbDefinition Wdt h="2*"/>
<Col umbDefinition Wdth="Auto"/>
<Col umbDefinition Wdth="*"/>
<Col utmbDefinition Wdt h="3*"/>
<Col umbDefinition Wdth="40"/>
</ Gid. Col umbDefinitions>
<GidSplitter Gid.Colum="1" Wdth="5"/>
</Gid>

In thisexample, theaidsplitter control has been placed in the second column. When you run
the application, you will see avertical line inside the second column that you can drag to resize
the grid column, as shown in the following screenshot:

[ Grid Demo
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Spanning e ements acr oss
multiple rows and/or columns

It's not mandatory to place an item in asingle cell only. Y ou can span it across multiple rows
and/or columns. The attached property a i d. Rowspan alows you to span the element across two or
more grid row cells. Similarly, a i d. col umspan allows you to span the element across two or
more grid columns. Y ou can use either or both.

Consider the following code snippet, where the rectangle is spanned across two rows and two
columns, starting at the (o, o) cell position:

<Rectangle Fill="0OrangeRed"
Gid. Row="0" Gid. Col um="0"
Gi d. Rowspan="2" Gid. Col umSpan="2" />

When you run this, you will see the following output:

M Grid Demo
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Placing elementsin uniform
cells

Just likethe ari o layout system in Windows Presentation Foundation, the wni f ornari d control
also provides the similar layout system, but only with a difference that the rows and columns are
of same size. It equally divides the layout into cells, of the same size, based on the number of
rows and columns. Thus, you will not have the choice to modify the height and width of the
rows and columns explicitly.

In this recipe, we will learn about the uni f or nxri o layout with a simple example.
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Getting ready

Let's create a sample application to demonstrate the uni f or nri d control. Open your Visual
Studio IDE and create a new WPF application project named cHo3. uni f or n&ri dDeno.
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How todoiIt...

Now perform the following steps:

1. From Solution Explorer, open the mai nw ndow. xani page.
2. Replace the existing @i d panel with the following XAML code:

<Uni fornGid>
<Label Content="Cell
<Label Content="Cell
<Label Content="Cell
<Label Content="Cell
</ Uniforn&id>

Backgr ound="Yel | ow' />
Backgr ound="Yel | owGr een" />
Backgr ound="Or ange" />
Backgr ound=" O angeRed" />

RaNR

3. Build the project and run the application. Y ou will see the following output on the screen:

W Uniferm Grid Demo

4. Now close the application and add afew more Label controlsin the same wni fornaid as
follows:
<Label Content="Cell 5" Background="Violet" />

<Label Content="Cell 6" Background="DeepSkyBl ue" />
<Label Content="Cell 7" Background="SkyBl ue" />

5. Run the application once again and you will see that the row and column count
automatically changed to accommodate the new elements, as seen in the following
screenshot:

B Uniform Grid Demo

Cell 1 Cell2 Cell3
Cell 7
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How It works...

When you start placing controls inside an wni f or nari d control, it automatically calculates the
number of cells required to accommodate placing of the added controls. Based on that, it divides
the available space into rows and columns to position the child elements sequentialy.

When there is a need to place more controls, it again breaks the space into an additional number
of equal rows and columns, as shown in the second example.
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Theresmore...

There are many properties that wi f or nxr i d provides us with, to customize the Ul. We are now
going to discuss some of the most important properties.
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Setting the row and column

count

Uni for meri d dOES Not have any restriction on setting the number of rows and columns. Y ou can
set the numbers by assigning the rows and col ums properties. For example, the following XAML
will render the elementsin asingle row only, as we assigned rRows="1":

<Label
<Label
<Label
<Label
<Label
<Label
<Label

<Uni fornGrid Rows="1">

Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |

</ UnifornGid>

N akwnNR=

Backgr ound="
Backgr ound="
Backgr ound="
Backgr ound="
Backgr ound="
Backgr ound="
Backgr ound="

Yel l ow' />
Yel | owG een”
O ange" />

O angeRed" />
Violet" />
DeepSkyBl ue" />
SkyBl ue" />

/>

The preceding example will have the following output:

Cell 1

W Uniferm Grid Demo

Cell 2

Cell 3

If you set col ums="2", all the elements will reposition themselves into two columns, but in
multiple rows. Y ou can also combine both the properties.
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Defining thefirst cell of the
UniformGrid

It's a default nature of the wni for nri d panel to place the first element at the first cell (Row=o,
Column=o), but it also offers to set the cell position explicitly. Thefirst cell location must bein
thefirst row, starting the index at o (zero).

The following example demonstrates how you can set the first element position by assigning the
Fi r st Col um property:

<Uni fornmaid Col ums="4"

i rst Col um="2">
<Label Content="Cell 1"

F
1" Background="VYel | ow' />
<Label Content="Cell 2" Background="Yell owG een" />
<Label Content="Cell 3" Background="Orange" />
<Label Content="Cell 4" Background="0OrangeRed" />
<Label Content="Cell 5" Background="Violet" />
<Label Content="Cell 6" Background="DeepSkyBl ue" />
<Label Content="Cell 7" Background="SkyBl ue" />
</ Uni fornxi d>

When you run the preceding example, you will see the following output on the screen, where the
Cell 1 label is positioned at the third column (index position is 2):

B Uniform Grid Demo

Cell 7
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Filling elementsfrom right to

| eft

The default behavior of filling elementsin wi fornri d iSleft to right. But you can fill them in
right to left fashion. To do this, set the Fi owbi recti on property to ri ght ToLeft (the default
IS Lef t ToRi ght ), @ shown in the following snippet:

<Label
<Label
<Label
<Label
<Label
<Label
<Label

Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |
Cont ent =" Cel |

</ UnifornGid>

Yo ahRhwnNR=

<Uni form&id FlowDi recti on="Ri ght ToLeft">

Background="Yel | ow' />
Backgr ound="Yel | onG een" />
Backgr ound="0Or ange" />
Backgr ound="0Or angeRed" />
Background="Violet" />
Backgr ound="DeepSkyBIl ue" />
Backgr ound="SkyBl ue" />

When you run the preceding code, you will see aUl similar to the following screenshot:

B Uniferm Grid Demo
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Automatically repositioning
controlsusing WrapPane

w apPanel IN WPF issimilar to st ackpanel , but it does not stack the itemsin asingle line; rather it
wraps the items to a new line based on the available space. It also lookslike a uni forncri d
control, but it has odd cell size depending on the item dimension.

In this recipe, we will cover more about w apranel and how to reposition controls using it.
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Getting ready

To get started, open Visua Studio IDE and create a new project named cHos. w apPanel bero. Make
sure to select the WPF app template while creating the project.
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How todoiIt...

Let'slook at asimple example to add afew buttonsin w apranel . Perform the following steps to

design the UI:

1
2.

Hori zont al .

like the following code:

<W apPanel
<Button

<Button
<But ton
<But ton
<But t on
<But ton
<Button

<Button

Orientation="Horizontal ">

Content ="Button 1" Margi n="
W dt h="100" Hei ght="30"/>
Cont ent =" Button 2" Margi n="
W dt h="100" Hei ght ="30"/>
Content ="Button 3" Margi n="
W dt h="100" Hei ght="30"/>
Cont ent =" Button 4" Margi n="
W dt h="208" Hei ght ="30"/>
Content ="Button 5" Margi n="
W dt h="100" Hei ght ="30"/>
Content ="Button 6" Margi n="
W dt h="60" Hei ght ="30"/>
Content ="Button 7" Margi n="
W dt h="60" Hei ght ="30"/>
Cont ent ="Button 8" Margi n="
W dt h="180" Hei ght="30"/>

</ W apPanel >

. From the Visual Studio Solution Explorer, open the mai nw ndow. xani  page.
Replace the existing ai d panel with aw apranel control and set itSari ent ati on property to

Add afew button controls of diverse sizes. The entire XAML inside the window will ook

4. Now build the project and run the application. Y ou will see the following output on the

screen.

W WrapPanel Derno

Button 1 Button 2 Button 3
Button 4 Button 5
Button 6 Button 7 Button 8

5. Resize the application Ul to see how the buttons are placed within the screen.
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How It works...

w apPanel WOrks by stacking child elementsin aline. Once the lineisfull and can't hold to add
more elements, it wraps there, and adds the new element in the next line and continues. Unlike
Uni fornri d, the wappPanel does not have any fixed width for columns. So, items can be placed

based on the avail able space.

The button controls, which we added as child elements of the w apranel , get added in stack in the
first row. When it's unable to accommodate within the same line, it wraps to the next line to give
room for the next elements.

The oientation property of the wapranel decides whether you want to stack them horizontally or
vertically.
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Theresmore...

In the preceding example, we have seen that the items inside the w apranel have their individual
size mentioned along with them. Y ou can aso set the size for al the itemsto a specific value by
setting the 1temw dt h and 1 t entei ght properties, as shown in the following code snippet:

<W apPanel Oientation="Vertical"
|t emW dt h="100" It enHei ght="30">
<Button Content="Button 1" Margi n="4" />
<Button Content="Button 2" Margin="4" />
<Button Content="Button 3" Margin="4" />
<Button Content="Button 4" Margi n="4" />
<Button Content="Button 5" Margin="4" />
<Button Content="Button 6" Margin="4" />
</ W apPanel >

In this case, you won't need to specify the size individually to each child element. When you run
the preceding code, you will see the output similar to the following:

B WrapPanel Derno

| Button1 || Buttons |
| Button2 || Buttonb |
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Placing controlsin a Stack

Another ssimple and useful layout panel in WPF is a st ackpanel . It works almost like a w appanel ,
but with a difference that it can't wrap the child elementsto anew line. All items added inside it
either get placed in horizontal or vertical stacks.

The st ackPanel Measures its children using either native or relative sizing,
keeping the arrangement pass simple by laying out the itemsin order.

However, the ai d uses complex combinations of child elements when

0 proportional sizing or auto sizing is used. Thus, it makesthe ai d layout have a
slow to medium performance for the measure pass and the arrangement pass to

execute.

Therefore, wherever possible, the st ackpanel preferable to over the ai d pandl to

reduce the rendering overhead.

In thisrecipe, we will learn how the st ackpanel Works, by using avery simple example.
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Getting ready

To get started, let's open Visual Studio and create a new WPF application project named
CHO3. St ackPanel Deno.
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How todoiIt...

Inside Solution Explorer, navigate to the project and perform the following steps to create the
sample Ul with st ackpanel containing afew button controls:

1. First, open the mai nw ndow. xani file.
2. Inside the w ndow tag, replace the default i d with the following XAML code:

<St ackPanel >
<St ackPanel Orientation="Horizontal ">
<Button Content="Button 1" Margi n="4" />
<Button Content="Button 2" Margin="4" />
<Button Content="Button 3" Margin="4" />
<Button Content="Button 4" Margi n="4" />
</ St ackPanel >
<StackPanel Orientation="Vertical">
<Button Content="Button 5" Margin="4" />
<Button Content="Button 6" Margin="4" />
<Button Content="Button 7" Margin="4" />
<Button Content="Button 8" Margin="4" />
</ St ackPanel >
</ St ackPanel >

3. Let'sbuild and run the application. Y ou will see the following outpuit:

[W StackPanel Demao

|Button1| |Button 2| |But‘ton 3| |Euttu:rr1 4|

| Button 5

Button 6

|
| Button 7
| Button 8
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How It works...

Thefirst stackpanel isused to hold the multiple inner st ackpanel , Stacked vertically by default.
The first inner st ackpanel control holds Button 1 - Button 4. These will be stacked horizontally,
aswe set the i entati on property of the panel to rori zont al .

The second inner stackpanel holds Button 5 - Button 8, stacked vertically, as we set the
Orientation property to vertical .

Unlike w appanel , where the default orientation iSHori zont al , St ackPanel has its
0 default orientation set to verti cal .
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Theresmore...

st ackPanel Stretches its child elements by default, but you can take control of how it will stretch.
On avertically oriented st ackPanel , you can assign the Hor i zont al Al i gnnent property of the child
elementsto Left, Center, Right, OF Stretch, @ shown in the following code:

<St ackPanel Orientation="Vertical">
<Button Content="Button (Left)" Margin="4"
Hori zontal Ali gnnent ="Left"/>
<Button Content="Button (Center)" Margin="4"
Hori zont al Ali gnnent =" Center"/ >
<Button Content="Button (Right)" Margi n="4"
Hori zont al Al'i gnnent ="Ri ght"/ >
<Button Content="Button (Stretch)" Margi n="4"
Hori zontal Al'i gnnent="Stretch" />
</ St ackPanel >

The preceding code example will give you the following output:

W stackPanel Dermno

Button (Left)

Button (Center)

Button (Right)

| Button (Stretch) |

Similarly, you can assign the verti cal Ali gnment property of the child elements, placed in a
horizontally oriented st ackpanel . This property contains the following value§  Top, center, Bot t om
and stret ch.

www.EBooksWorld.ir



Positioning controlsinside a
Canvas

A canvas is another ssmple panel in WPF, which allows you to place child elements at a specific

coordinate position relative to the canvas. It exposes four attached properties: Left, Ri ght, Top, and
Bot t om t0 handle the positioning of controls.

This recipe will help you to understand the positioning of child elementsin acanvas panel.

www.EBooksWorld.ir



Getting ready

Let's open the Visual Studio instance and create a new WPF application project named
CHO3. CanvasDeno.
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How todoiIt...

Perform the following steps to create a simple canvas panel with afew label controlsin it and
position them to specific coordinate positions:

1. Open Solution Explorer and navigate to the project.
2. Open the mi nw ndow. xani file and replace the default ai d with the following lines:

<Canvas>
<Label W dth="100" Hei ght="60"
Backgr ound="Gr eenYel | ow"
Canvas. Lef t =" 70" Canvas. Top="40"
Content="(70, 40)"
Font Si ze="20" Font Wi ght =" Bol d"/ >
<Label W dth="100" Hei ght="60"
Backgr ound="Yel | oG een"
Canvas. Left =" 220" Canvas. Top="90"
Cont ent =" (220, 90)"
Font Si ze="20" Font Wi ght =" Bol d"/ >

</ Canvas>

3. Build and run the application. It will show the following screen:

B Canvas Demo

(70, 40)

(220, 90)

4. Now resize the window and observe the positioning of the labels.
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How It works...

The canvas. Left property allows you to assign a value indicating the distance of the child
element from the left edge of the canvas. The canvas. Top property allows you to assign avalue
indicating the distance of the child element from the top.

Similarly, the canvas. ri ght and canvas. Bot t omproperties allow you to assign the relative position
from right and bottom, respectively.

Asyou can seein the preceding example, the first label is placed at the coordinate position (7o,
40), whereas the second element is placed at the coordinate position (220, 90). If you resize the
window, the position of the child elements will not change.

Points to note are that the vertical and horizontal alignments on child elements
do not work. Also, if you set the Left property, theri ght property does not work.
Smilarly, if you set the Top property, the ot t om property does not work.
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Theresmore...

The Z-order of acontrol, placed in acanvas panel, determines whether the control isin front of or
behind another overlapping control. Y ou can use the canvas. zi ndex property to play with the
positioning of the Z-order.

By default, the zi ndex Of the first element starts with o (zero) and gradually increases by 1
whenever you add a new element on the canvas. But in special cases, when you want to bring an
overlapped control to the top, set its zi ndex higher than the zi ndex of the last element that is
overlapping it.
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Wrapping Ul elementsusing a
Border

The Border control in WPF is used as a pecor at or , Which you can use to draw a border around
another control. As the WPF panels do not support adding a border around its edges, the Bor der
control is used to achieve the same.

This recipe will guide you to add a border to a control. Y ou can aso use the same concept to
decorate a group of controls placed inside a panel, by wrapping the panel with asor der .
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Getting ready

To begin with an example, let's first create a new project. Open Visua Studio and create a WPF
application project named cHos. Bor der Deno.
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How todoiIt...

Perform the following simple steps to add a border around Text Bl ock:

1. Open the mai nw ndow. xam file of your WPF project.
2. Now replace the default i d with a st ackPanel .
3. Add afew TextBlocksinside it, wrapped by a Border. Here's the complete XAML code:

<St ackPanel Margi n="10">
<Bor der Border Brush="0Or angeRed"
Bor der Thi ckness="2"
Mar gi n="10 4" Paddi ng="10">
<Text Bl ock Text ="Text surrounded by border"/>
</ Bor der >
<Bor der Bor der Brush="0Or angeRed"
Bor der Thi ckness="2"
Cor ner Radi us="20"
Mar gi n="10 4" Paddi ng="10">
<Text Bl ock Text ="Text surrounded by border,
havi ng corner radius = 20"/>
</ Bor der >
<Bor der Bor der Brush="0Or angeRed"
Bor der Thi ckness="2"
Cor ner Radi us="5"
Backgr ound="Yel | ow"
Mar gi n="10 4" Paddi ng="10">
<Text Bl ock Text ="Text surrounded by border,
havi ng a Yel | ow background and rounded border™
Text W appi ng="Wap"/ >
</ Bor der >
<Bor der Bor der Brush="0r angeRed"
Bor der Thi ckness="4 0"
Cor ner Radi us="5"
Mar gi n="10 4" Paddi ng="10">
<Text Bl ock Text ="Text surrounded by two-side border"/>
</ Bor der >
</ St ackPanel >

4. Let'srunthe application. Y ou will see the following output:

[ Border Demo

Text surrounded by border

Cl'ext surrounded by border, having corner radius = 20 )

[ Text surrounded by border, having a Yellow background and rounded border

l Text surrounded by two-side border l
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How It works...

The Bor der Thi ckness property accepts an integer value to draw a border around the control. The
property Bor der Brush adds a color to it. Y ou can use sol i dcol or Br ush, G adi ent Col or Br ush, OF any
other brush type. Thefirst Border control adds athin 2px border around the text.

In the second example, the cor ner Radi us property has been set to 20 to add a 20-degree curve
around the corners of the Bor der control.

The third example has a border with a background brush to wrap the Text Bl ock control. Y ou can
club both the Bor der Thi ckness, Bor der Brush, @nd Backgr ound properties together to give such alook.
Notice the small corner radius of 5 degrees!

In the fourth example, we have provided a border to two sides of the text. The value of
Bor der Thi ckness Can have 1,2,0lI4 double values. The four doubles (Bor der Thi ckness="5, 3, 5,
4" OF Bor der Thi ckness="5 3 5 4") describesthe Left, Top, Ri ght, and Bot t omSides in the same order.

When you provide two double values (Bor der Thi ckness="5, 3" OF Bor der Thi ckness="5 3"), the first
value describes Left and ri ght ; the second value describes Top and Bot t om, respectively. To
provide thickness of the same amount in all the sides, assign only one double to the property
(Bor der Thi ckness=" 5)
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Creating a scrollable panel

The scrol I vi ener controls enable scrolling functionality in a WPF application and help you to
host other controls. When there are more contents available to show, but the viewable areais
smaller than that, scrol 1 vi ener iSUSed to help the user to scroll through the content.

In thisrecipe, we will learn how to use ascrol I vi ener inside a WPF application.
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Getting ready

Let's open Visua Studio and create a project named cHo3. scrol | vi ewer Deno. Be sure to create the
project based on the WPF application template.
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How todoiIt...

It'saquick step to surround a panel or control using the scrol I vi ewer . Perform the following
stepsto add a scrolling functionality to ani mage control:

1. Insidethe pI’OjECt, add an image named denol mage. j pg.

2. Open the mi nw ndow. xant file from Solution Explorer.

3.

4. Add an image pointing to the denvol nage. j pg file, asfollows:

Now replace the existing i d with ascrol I vi ever.

<Scrol | Viewer Horizontal Scroll BarVisibility="Auto"
Vertical Scrol | Bar Vi si bility="Auto">
<l mage Source="denvol nage. j pg" />
</ Scrol | Vi ener >

Run the application and you will see the following window with an image inside a

Scrol | Vi ewner .

B ScrolViewer Demo

6. Usethe scroll barsto scroll left-right and/or up-down to see the entire image.
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How It works...

Scrol | Vi ewer EX[POSES tWO Mg or propertieS  Hori zont al Scrol | Bar Vi si bi ity and

Verti cal Scrol | Bar Vi si bi | i ty. Both represent an enumeration named scr ol | Bar Vi si bi | i ty, having
four values:

e Visible: When the property is set tO scrol | Bar Vi si bility. Visibl e, the scroll bar will be
visible al thetime.

e Hidden: When the property is Set to scrol | Bar Vi si bi l i ty. Hi dden, the scrollbar will not be
visible on screen and the user will not be able to scroll to see the complete content.

e Disabled: When it isset to scrol I Bar Vi sibi I i ty. Di sabl ed, the scrollbars will be disabled.

e Auto: Thisis often used to make the scrolling thumbs visible only when they are needed.
For this, set the property to scrol I Bar Vi si bi I i ty. Auto.
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Docking controlsusing the
Dock Panel

DockPanel Makes it easier to dock Ul elementsin the left, right, top, or bottom of the screen. This
Is often useful, mainly when you want to divide the window into specific areas. For example, a
status bar is always kept at the bottom of the window, whereas a menu or atoolbar resides at the

topmost position of the window.

Thisrecipe will help you to learn how to dock child elements in an application window.
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Getting ready

Let's begin with anew project. Open Visual Studio and create a project named
CHO3. DockPanel Deno, based on the available WPF application templ ate.
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How todoiIt...

Perform the following steps to add a bockpanel With afew labels docked into it:

1. From Solution Explorer, navigate to the project and open nvai nw ndow. xam .

2. Replacethe existing ai d panel with apbockpanel control.

3. Now add five labelsinside it and dock them in various sides of the window.
4. Here'sthe complete XAML code for reference:

<DockPanel >

<Label Content="Button (DockPanel.Dock="Right')"
Backgr ound="Yel | oG een"
Mar gi n="4" Paddi ng="4"
DockPanel . Dock="Ri ght"/ >

<Label Content="Button (DockPanel.Dock="Top')"
Backgr ound=" G eenYel | ow
Mar gi n="4" Paddi ng="4"
DockPanel . Dock="Top"/ >

<Label Content="Button (DockPanel . Dock="'Bottom)"
Backgr ound=" SkyBl ue"
Mar gi n="4" Paddi ng="4"
DockPanel . Dock="Bott o'/ >

<Label Content="Button (DockPanel.Dock="Left")"
Backgr ound="Or ange"
Mar gi n="4" Paddi ng="4"
DockPanel . Dock="Left"/>

<Label Content="Button (None)"
Backgr ound="Pi nk"
Mar gi n="4" Paddi ng="4"/>

</ DockPanel >

5. Let'srun the application. Y ou will see that the labels are positioned in different sides of the
window, as shown in the following screenshot:

B DockPanel Demo

Button (DockPanel.Dock="Tap"} Button (DockPanel Dock="Right}

Button (DockPanel.Dock="Left} Button (Mone)

Button (DockPanel.Dock="Bottom’)
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How It works...

The bockPanel . Dock property determines the position of the element, based on the relative order.
The property is of type bock enumeration and it accepts the following value§  pock. Left,

Dock. Ri ght , Dock. Top, @nd pock. Bot t om |f you don't specify the property, by default, the first
element will be docked to the left and the other elements will take the remaining space.

In the preceding example, the labels are added inside the bockranel in the following order, having
the bockPanel . Dock property set to right, Top, Bott om and Left, respectively. The last 1abel does not
specify any oock property and hence it takes the remaining space to accommodate itself inside it.
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Theresmore...

In aoockranel , ordering of dock matters most. If you change the order of the example that we
have created previously, you will notice how the bockranel changes the position of the added
labels.
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Rescaling Ul elementsusing a
ViewBox

When you are building an application, you don't know the screen resolution of the system where
the application will be running. If you design the Ul considering small or standard resolution in
mind, the Ul controls will look very small in a high-resolution monitor. If you do the reverse,
with big screensin mind, the user won't see the parts of the screen, if executed on alow-
resolution monitor.

Hence, there is a need to create an auto-scaling mechanism, which will take care of different
screen resolutions. vi ewsox iSavery popular control in WPF, which helps you to scale the
content to fit the available space based on the size. When you resize the parent, it automatically
transforms the content to scale in proportion.

Let's learn how it works, with asimple example, in this recipe.
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Getting ready

Open your Visua Studio IDE and create a new WPF application project named cHo3. vi ewBoxDeno.
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How todoiIt...

Please perform the following steps:

PONPE

Open the mai nw ndow. xam file from Solution Explorer.

Set asmaller size of the w ndow. Let's set its height to 120 and width to 4oo.
Replace the existing ai d panel with avi ewsox.

Add text inside it, using the Text Bl ock control as follows:

<Vi ewbox>
<Text Bl ock Text="This is a text, inside a ViewBox"
Mar gi n="10"/ >
</ Vi ewbox>

Run the application. Y ou will see the following output:

W ViewBox Demo

This is a text, inside a ViewBox

Now resize the window and you will see that the text is automatically scaled based on the
size of the window:

[ ViewBox Demo

This is a text, inside a ViewBox
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How It works...

The vi ewsox provides you with away to adjust the content of a window automatically, based on
the resolution of the screen. When you resize the vi ewsox, it automatically adjusts the size and the
relative position of the contentsto fit on the screen.

In the preceding example, the size of the window is set to 400x120. The window has a Text Bl ock
control with atext string, wrapped in avi ewsox. When you resize the window, the content also
resizes by applying scale transform.

But if the aspect ratio of the vi ensox Window does not fit in proportion, you will see awhite
space either at the left and right or top and bottom of the content.
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Theresmore...

The vi ewsox control provides two properties to stretch the content. Those are stretch and
stretchbirecti on. WWhen you don't specify the stret ch property to avi ewsox, it uses the default
valuefor stretch, which iSuniform

When the stret ch property is set to wni f or m and the vi ewsox does not match the aspect ratio of the
content, it adds a white margin to it. It can be either at the top and bottom or at the left and right
sides:
<Vi ewbox Stretch="Unifornm >

<Text Bl ock Text="This is a text, inside a ViewBox"

Mar gi n="10"/ >
</ Vi ewbox>

Whenitissettoriii, it causes the content to completely fill the space without obeying the
aspect ratio. Thus, you may see adistortion in the Ul:

<Vi ewbox Stretch="Fill">
<Text Bl ock Text="This is a text, inside a ViewBox"
Mar gi n="10"/>
</ Vi ewbox>

When you set the stret ch property to uni f or nroFi 1 1, it maintains the original aspect ratio and fills
the window completely. Y ou will not see any distortion in the UI:

<Text Bl ock Text="This is a text, inside a ViewBox"
Mar gi n="10"/>

<Vi ewbox Stretch="UnifornloFill">
</ Vi ewbox>

If you don't want to resize the content, set the stret ch property to none. When you set it as none,
and resize the window to enlarge, the content will not scale and will remain inits original state
surrounded by white space:

<Text Bl ock Text="This is a text, inside a Vi ewBox"
Mar gi n="10"/>

<Vi ewbox Stretch="None">
</ Vi ewbox>

The stretchbirection property of the vi ewsox IS used to tell the vi ewsox to stretch the content based
on the stret ch property. When the st ret ch property is set to None, the st ret chbi rect i on property
has no effect.

When st ret chbirection IS Set to uponl y Or bownonl y, the content will be resized upward or

downward, based on the vi ensox Size. When it is set to sot h, the content will be resized in both
directions.
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Creating a tabbed layout

To accommodate more content in a window layout, tabbed user interfaces are mostly used. They
allow usersto open multiple pagesin a single window. For example, most of the recent internet
browsers use tabbed interface to let the user open multiple web pages simultaneously in asingle
window.

WPF provides Tabcont r ol t0 create the tabbed layout. In this recipe, we will learn the basics of
tab interfaces, with a simple example to let you understand how it works.
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Getting ready

To get started, make sure that you have opened Visual Studio IDE. Now create a new project
named cHo3. TabCont r ol Deno, based on the available WPF application project template.

www.EBooksWorld.ir



How todoiIt...

Let's create the Ul interface to host avery basic tab control with afew tab itemsinsideit.
Perform the following steps:

1. From the Solution Explorer window, open the mai nw ndow. xant file.
2. Inside the default ai d panel, add the Tabcont rol With two Tabi t emcontrols as shown in the
following code:

<Gid>
<TabControl >
<Tabltem Header="Tab 1">
<Text Bl ock Text="You have selected 'Tab 1'"
Font Si ze="30" Margi n="4"/>
</ Tabl t en»
<Tabltem Header="Tab 2">
<Text Bl ock Text="You have selected 'Tab 2'"
Font Si ze="30" Margi n="4"/>
</ Tabl t en>
</ TabControl >
</Gid>

3. Now run this application and you will see the following Ul, which contains two tabsinside
It:

[l Tabcontrol Demo

Tab1 | Tab 2

You have selected 'Tab 1

4. Closethe application and return to the XAML editor to add another Tabi t eminside the
TabCont rol . Let's change the template of the header to contain Ul elements other than the
plain text. Copy the following XAML after the second tab:

<Tabl tenw
<Tabl t em Header >
<StackPanel Orientation="Horizontal">
<Elli pse Wdth="10" Hei ght="10"
Fill="Geen" Margin="0 1 8 0"/>
<Text Bl ock Text="Tab 3"/>
</ St ackPanel >
</ Tabl t em Header >
<Bor der Background="Forest G een"
Mar gi n="4">
<Text Bl ock Text="You have selected 'Tab 3'"
Font Si ze="30" For eground="White"/>
</ Bor der >
</ Tabl t en®

5. Now run the application once again and navigate to the third tab. Y ou will see the
following Ul in the screen:
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M TabcControl Demo

ou have selected 'Tab 3
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How It works...

The Tabcont rol derives from sel ect or t0 provide you anitenscontrol to host elementsinsideit.
Y ou can host only Tabi t emcontrols, which are actually Header edcont ent cont rol tO provide a Header
to each of the items.

The Header property is of type object, which will alow you to put any content inside it, beit a
plain text or adifferent Ul element.

In the preceding example, the first two Tabi t emcontrols contain plain text as headers, whereas
the third Tabi t emcontains many different u e enent to give its header a customized look. When
you switch from one tab to another, you will seeits associated content, which you can
programmatically access through its cont ent property.
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Dynamically adding/removing
elementsin a panel

So far, we have seen how to add static elements/contentsin aranel control. But it's not always
useful, mainly when you are retrieving data from the backend and populating in the Ul or

dynamically based on the user interaction.

Thisrecipe will discuss thistopic. Asall the panels perform similarly to add/remove elements,
with a dlight difference on the positioning, we will be demonstrating it with asimple canvas.
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Getting ready

To begin with the coding, let's create a WPF application project first. Open Visua Studio and
create a new project named cHo3. Dynani cPanel Deno.
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How todoiIt...

Let's add acanvas panel inside the window, and dynamically add squares at the current cursor
position when the user clicks the canvas panel. Perform the following steps:

1. Open the mai nw ndow. xami page and replace the default i d panel with a canvas.

2. Giveit aname. In our example, let's give the name as canvasPanel .

3. Set a background to the canvas panel and register amuseLef t But t onDown €vent to it. Here's
the complete XAML code, for reference:

<W ndow x: O ass="CHO03. Dynani cPanel Deno. Mai nW ndow"
xm ns=

"http://schemas. m crosoft.com w nfx/

2006/ xam / present ati on"

xm ns: x="http://schemas. nm crosoft. conf w nfx/2006/ xam "

Titl e="Dynam ¢ Panel Deno"

Hei ght =" 300" W dt h="500">

<Canvas x: Nane="canvasPanel "

Backgr ound="Li ght Gol denr odYel | ow'
MouselLef t But t onDown="OnMouselLef t But t onDown"/ >

</ W ndow>

4. Now open its associated code-behind file mi nw ndow. xant . ¢s and implement the event.
Alternatively, you can place the cursor on top of the event name and press F12 to generate
the event and navigate to it directly.

5. Inside the awbuseLef t But t onDown €vent implementation, retrieve the current cursor position
and place the element at the same position on the canvas, where the user clicked. Here's the
code implementation:

private void OnMuselLeft ButtonDown(obj ect sender,
MouseBut t onEvent Args e)
{
var nmousePosition = e. Get Position(canvasPanel);
var square = new Rectangle
{
Wdth = 50,
Hei ght = 50,
Fill = new SolidCol or Brush(Col ors. G een),
Opacity = new Randon() . Next Doubl e()

I

/1 set the position of the el ement
Canvas. Set Lef t (squar e,

nmousePosition. X - square.Wdth / 2);
Canvas. Set Top(squar e,

nmousePosition.Y - square.Height / 2);

/1 add the el ement on the Canvas
canvasPanel . Chi | dren. Add(square);

}

6. Let'srun the application. Y ou will see a blank window with the same background color
that we have set on the canvas.

7. Randomly click on the canvas area and you will see the squares popping up on the screen,
at the same place where you are |eft-clicking on the canvas. The Ul will look as follows:
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B Dynamic Panel Demo

8. Toremove the elements from the square, let's register a museRi ght But t onDown event in the
canvas panel present in the XAML. Close the running application and replace the entire
content of the mai nw ndow. xamt page with the following one:

<W ndow x: Cl ass="CHO3. Dynani cPanel Deno. Mai nW ndow"
xm ns=
"http://schemas. m crosoft.com w nfx/ 2006/ xanm / present ati on”
xm ns: x="http://schemas. nm crosoft. con wi nfx/2006/ xam "
Titl e="Dynani ¢ Panel Denp"
Hei ght ="300" W dt h="500">
<Canvas x: Nane="canvasPanel "
Backgr ound="Li ght Gol denr odYel | ow"
Mouselef t But t onDown="OnMbouselef t But t onDown"
MouseRi ght But t onDown=" OnMouseRi ght But t onDown"/ >

</ W ndow>

9. Now navigate to the mi nw ndow. xant . cs file to add the associated event implementation.
Add the following snippet inside the class:

private voi d OnMbuseRi ght Butt onDown( obj ect sender,
MouseBut t onEvent Args e)

{

if (e.Source is U Elenent square)

{
}

canvasPanel . Chi | dren. Renmove(square);

}

10. Run the application once again and randomly click inside the canvas to add the squares
inside it.

11. Oncethe squares arein place, right-click on them to see the clicked ones disappear from
the panel.
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How It works...

Every panel exposes a property named cni | dren to hold a collection of ui gl erent as
U El enent Col | ecti on. TO dynamically add an element to u & enent Col | ect i on, USE itS Add method;
and to remove an element, pass the element to its remove Method.

In the preceding example, when the user left-clicks on the canvas, thee. Get Posi ti on method
provides the coordinate position (x, v) of the click, relative to the panel where it was clicked. The
canvas. Set Left and canvas. set Top Methods are used to position the created element relative to the
panel and then are added to it.

Similarly, to delete the element from the panel, the e. sour ce property is used to retrieve the
element where the user right-clicked. If it isnot nui 1, remove it from the canvas by calling the
rRemove Method.
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Theresmore...

The coordinate positions are used to place elementsin acanvas panel. When you want to place
aniteminaaid, set the row and col unm While pIaCIng it. FOr stackPanel , W apPanel , @nd uni f or nGri d
panels, you won't need to specify any other property as those will be stacked automatically.

The following example shows you how to dynamically add an element inaci d, a a specific
cell position, specified by the row and col urm index:

/1 set the Row and Columm to place the el enent
Gid. Set Row( el ement, row ndex);
G i d. Set Col uim(el enent, col uml ndex);

// add the elenment to the Gid
gri dPanel . Chi | dren. Add( el enment);

If you want to span the element to multiple rows and multiple columns, you can do so by calling
the ari d. set Rowspan @nd & i d. set Col umspan Methods, as shown in the following code:

G i d. Set RowSpan( el enent, noCOf RowsToSpan) ;
Gi d. Set Col umSpan( el enent, noOf Col uimsToSpan) ;
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| mplementing the drag and
drop feature

When you want to provide arich experience to the user, you may want to use the dragging and
dropping feature. Y ou may also want to add a drag and drop feature in your application to access

alocal resource to upload it to the server.

In this recipe, we will learn the basics of drag and drop implementation in WPF by using a
simple example.
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Getting ready

Open Visual Studio and create a new WPF application named cH3. br agAndDr opDeno.
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How todoiIt...

Let's perform the following steps to create a few elements inside a window and provide the
option to drag and drop from one panel to the other:

1. First, open vai nw ndow. xani a@nd replace the existing ari d with a st ackpanel . Set its
Orientation Property to Hori zont al .

2. Add two wapranel inside it and set their w dt h, Mar gi n, I t entei ght , @aNd 1 t em dt h properties.

3. Give anameto both panels. Let's name the first wrap panel sour cepanel and the second
wrap pan€l t ar get Panel . We will be using these name later from the code, while accessing
them.

4. Add afew labelsto thefirst wrap panel. Set their cont ent, Backgr ound, and other text
formatting properties. Here's the complete markup code:

<St ackPanel Orientation="Horizontal">
<W apPanel x: Name="sour cePanel "
I t emHei ght =" 60" |t emA dt h="100"
W dt h="200" Margi n="4"
Backgr ound="Li ght Gol denr odYel | ow' >
<Label Content="Item 1"
Background="d i ve" Margin="4"
For egr ound="\Whi te" FontSi ze="22" />
<Label Content="I|tem 2"
Background="dive" Margin="4"
For eground="Whi te" FontSi ze="22" />
<Label Content="Item 3"
Background="Q i ve" Margi n="4"
For eground="Whi te" FontSi ze="22" />
<Label Content="Item 4"
Background="Q i ve" Margi n="4"
For egr ound="\Whi te" FontSi ze="22" />
<Label Content="Item 5"
Background="d i ve" Margi n="4"
For eground="\Whi te" FontSi ze="22" />
</ W apPanel >
<W apPanel x: Nanme="t ar get Panel "
It emHei ght =" 60" |temA dt h="100"
W dt h="200" Margi n="4"
Backgr ound="d dLace" >
</ W apPanel >
</ St ackPanel >

5. If you run this application, you will see two panels on the screen. As shown in the
following screenshot, one of them will have five labels (Item 1 - Item 5) and the other will
be empty:
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10.

W prag and bDrop Demo

ltem 5

If you now drag any element from the left panel and try to drop it to the right panel,
you will seethat it won't work. We have not yet added the drag and drop support.

To add the dragging support to the first wrap panel (sour cepanel ), register its
MbuseLef t But t onDown €vent property in the XAML asfollows:

<W apPanel x: Name="sour cePanel "
It emHei ght =" 60" 1tenmA dt h="100"
W dt h="200" Margi n="4"
Backgr ound="Li ght Gol denr odYel | ow'
Mouselef t But t onDown="OnDr ag" >

An ondrag event, registered in XAML, needs to be implemented in the code behind thefile.
Open mi nw ndow. xant . cs and add the following event implementation, which will add the
dragging support to the sour cePanel :

private void OnDrag(object sender, MuseButtonEvent Args e)

{
if (e.Source is U Elenent draggedltem
{
Dr agDr op. DoDr agDr op( dr agged! t em
dr aggedl t em
Dr agDr opEf f ect s. Move) ;
}
}

Now we need to enable the second wrap panél (t ar get Panel ) as a droppabl e target and set
ItS Al 1 owdr op property to True.

Also register itsorop event property, so that we can perform the dr op Operation. Here's the
entire mark-up for the second panel:

<W apPanel x: Nanme="t ar get Panel "
I t enHei ght =" 60" |tem dt h="100"
W dt h="200" Margi n="4"
Backgr ound="0 dLace"
Al | owDr op="Tr ue"
Dr op="OnDr op" >

<l-- This is the DROP Target -->
</ W apPanel >

Now we need to implement the body of the anor op event to perform the desired dr op
operation. Navigate to mai nw ndow. xant . cs Once again and add the following code:

private void OnDrop(object sender, DragEventArgs e)

{
var draggedData = e. Dat a;

i f (draggedDat a. Get Dat a( dr aggedDat a. Get For mat s() [ 0] )
is UEl enment droppedltem
{
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t ar get Panel . Chi | dren. Add(dr oppedltem;

sour cePanel . Chi | dren. Renove(dr oppedlten);
}

}

11. Let'srun the application now. The same screen will appear with two panels. The first panel
(left) will have afew elementsin it. Position your cursor on one of them, click it to drag it
to the other panel (right), and release it there. Y ou will see that the item will be removed
from the first and added to the right panel, as shown in the following screenshot:

| Drag and Drop Demo

Drag from first
panel and drop
it here
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How It works...

The a1 owdr op="True" property prepares the panel as drop enabled. When you start adrag by
clicking on the element, the or agbr op. Dobr agdr op Method written in the onor ag event initiates the
drag and drop operation. It takes the first parameter as a reference to the dependency object, that
IS, the source of the data being dragged. The second parameter is the data object that contains
the data being dragged. And the last parameter is a value that specifies the final effect

(or agDr opEf f ect s) Of the operation.

In the preceding example, when the element is dropped to the drop target, the dragged data

retrieved from the or agevent Ar gs parameter value isfirst removed from the source and then
added to the drop target.
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Theresmore...

Based on your drag-and-drop requirement, you can change the effects by specifying the proper
enum value of the or agor opEf f ect s. The effects can be of six types:

o None: When specified, the drop target will not accept any data and the cursor will change
to an unavailable icon:

Y

e Copy: When specified, the datais copied to the drop target and during the dr op Operation
on the target, the cursor will look asfollows:

e Move: When specified, the data from the source is moved to the drop target. During the
dr op Operation, the cursor will change to the following:

B

e Link: When specified, the datafrom the source is linked to the drop target. During the dr op
operation on the target, the cursor will change to the following:

B

o Scroll: When specified, it defines whether the scrolling is about to start or currently
happening on the drop target.

e All: When specified, the datais copied and scrolled to the drop target after being removed
from the source.
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Working with Data Bindings

In this chapter, we will cover the following recipes:

Working with CLR properties and Ul notifications
Working with dependency properties
Working with attached properties
Data binding to an object

Data binding to a collection
Element-to-element data binding
Sorting datain apataa i d control
Grouping datain apat agi d control
Filtering datain apataaid control
Using static bindings

Using value converters

Using multi-value converters
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| ntroduction

Data binding is atechnique to establish a connection between the Ul of the application and the
business logic in order to have proper data synchronization between them. Though you can
directly access Ul controls from code behind to update their content, data binding has become
the preferred way to update the Ul layer for its automatic notification system.

To make data binding work in WPF applications, both sides of the binding must provide a
change notification to the other side. The source property of adata binding can bea .NET CLR
property or a dependency property, but the target property must be a dependency property, as
shown here:

Binding Target Binding Source

Dependency

Object

Dependency CLR Property,

Property

Dependency
= Property

Data binding

Data binding istypically donein XAML using the ¢ i ndi ng} markup extension. In this chapter,
we are going to learn more about the WPF data binding mechanism by exploring a few recipes.
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Working with CLR properties
and Ul notifications

The CLR properties are just a wrapper around the private variables to expose getters and setters
to retrieve and assign the value of avariable. Y ou can use these normal CLR propertiesin data
binding, but the automatic Ul notifications are not possible by default, unless you create the
notification mechanism.

In thisrecipe, we will learn how to perform data binding with CLR properties and then learn

how to trigger notifications from the code to automatically update the Ul when the value
changes.
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Getting ready

To get started with data binding with normal CLR properties, open your Visua Studio IDE and
create a new WPF application project called cHo4. Noti fi cat i onPr operti esDeno.
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How todoiIt...

Perform the following steps to create CLR properties that send notifications to the Ul:

1. Open the mai nw ndow. xamt file and give the window a name. For example, name the current
window wi ndow by adding the following syntax to the w ndow tag: x: Name="wi ndow’ .

2. Now divide the default ai d into afew rows and columns. Copy the following XAML
markup inside your ari d panel:

<Gid. Col umbDefinitions>
<Col umbDefinition Wdth="Auto"/>
<Col umbDefinition Wdth="15"/>
<Col umbDefinition Wdth="*"/>
</Gid. Col umbDefinitions>
<G i d. RowDefinitions>
<RowDef i ni ti on Hei ght="Auto"/>
<RowDefi niti on Hei ght="Auto"/>
<RowDef i niti on Height="10"/>
<RowDefi ni ti on Hei ght="Auto"/>
</ Gid. RowDefinitions>

3. Oncethe grid has been divided into rows and columns, let's add a few text and button
controlsinsideit. Place these at proper cells, as shared in the following code:

</-- Row 0 -->
<Text Bl ock Text="Your department”
Gid. Row="0" Gid. Col um="0"/>
<Text Bl ock Text=":"
Gid. Row="0" Gid.Col um="1"
Hori zont al Al'i gnnent="Center"/>
<Text Bl ock Text ="{Bi ndi ng Departnent, El enent Nane=wi ndow}"
Margi n="0 2"
Gid. Row="0" Gid.Colum="2"/>

<!-- Row1l -->
<Text Bl ock Text="Your name"
Gid. Row="1" Gid. Col um="0"/>
<Text Bl ock Text=":"
Gid. Row="1" Gid. Col um="1"
Hori zontal Al i gnment =" Center"/ >
<Text Box Text ="{Bi ndi ng PersonNane, El ement Name=wi ndow, Myde=TwoWay}"
Mar gi n="0 2"
Gid. Row="1" Gid. Col um="2"/>

<l-- Row 3 -->
<St ackPanel Orientation="Horizontal"
Hori zont al Ali gnnent =" Cent er"
Gid. Row="3" Gid.Col um="0"
G i d. Col umSpan="3">
<Button Content="Submt"
Mar gi n="4" W dt h="380"
dick="OnSubmt"/>
<Button Content =" Reset"
Mar gi n="4" W dt h="80"
dick="0OnReset"/>
</ St ackPanel >

4. Now open the code behind the file mai nw ndow. xani . cs and add two CLR properties named
Depar t ment and Per sonNare iNSide it. The first property (bepart ment ) @lways returns a constant
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string, whereas the second property (per sonnane) can accept values from the user. Here'sthe

complete code:

{

}

public string Departnment { get { return "Software Engi neering";

private string personNaneg;
public string PersonNanme

b}

get { return personNane; }
set { personNanme = val ue; }

5. Inthe code-behind class, add the following event implementations:

private void OnSubnit(object sender,

Rout edEvent Args e)

+ Per sonNane) ;

Rout edEvent Args e)

{
MessageBox. Show("Hel 1o "
}
private void OnReset (obj ect sender,
{
Per sonNane = string. Enpty;
}

6. Now build and run the application. As shown in the following screenshot, enter your name
in the Text Box and click the Submit button. A message will be shown to the user with the

entered name:

Your department : Software Engineering

Your name

' Kunal

Submit

Ry

Hello Kunal

0K

7. Now click on the Reset button and watch the behavior. Even though the code has been
written to set the property with an empty string, the Ul was not modified:

® ar Properties Demo

N cr Properties Demo

Your department : Software Engineering

Your name : |Kunal

Subrmit

\-——/

Your department : Spftware Engineering

Your name : |Kunal

A [semt | [Fea

8. To send anotification to the Ul when there is a change in the associated property, you need
to |mpI ement the | not i f yPr oper t yChanged interface, present inthe Syst em Conponent Model
namespace. Open the Mai nw ndow. xan . cs file and add the not i f yPr oper t ychanged interface as

defined here:

| public partial

cl ass Mai nW ndow :

W ndow, | NotifyPropertyChanged

www.EBooksWorld.ir



9. You need to add the following usi ng namespace declaration to resolve the build issue:

| usi ng Syst em Conponent Model ;

10. Add the following propert ychanged event implementation inside the class:

public event PropertyChangedEvent Handl er PropertyChanged;
public void OnPropertyChanged(string propertyNane)
{
/[/in C# 7.0 and above
PropertyChanged?. | nvoke(this, new PropertyChangedEvent Args(propertyNane));
[lprior to C# 7.0
//var handl er = PropertyChanged;
[1if (handler !'= null)
114
I handl er (this, new PropertyChangedEvent Args(propertyNane));
11}
}

11. Now notify the framework to update the Ul when there is a change in the property value.
Modify the existing implementation of the per sonnane property to give acall to
the onpr oper t ychanged event, passing the name of the property as follows:

private string personNaneg;
public string PersonNane
{
get { return personNane; }
set
{
per sonNane = val ue;
OnPr opert yChanged( " Per sonNanme") ;

}

If you are using C# 6 and above, you can remove the hardcoded strings by using
the naneof Operator.

12. Build and run the application once again. Enter your name in the input box and hit the
Submit button. Y ou will see the message box mentioning the entered name.

13. Close the message box and hit the Reset button. Y ou will see that the text in the Text Box
initialized to an empty string:

W LR Properties Demo

‘Your department ! Software Engineering

Your name : |Kunal

Submit | [ Reset .

W cLR Properties Demo

Your department @ Software Engineering

Your name
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How It works...

In the preceding example, the bepar t ment property has a data binding with the Text Bl ock control
and thus the associated Text Bl ock displays the text returned by the property. Similarly, the

Per sonNare property has a data binding with a text Box control. As the data binding has been made
to the Text property of the Text Bl ock (With Twovay mode), it automatically updates the associated
property when the user changesit in the UL.

So, when you hit the Submit button, the onsubni t event triggers, and it directly reads the
Per sonNarre property instead of fetching the text from the Ul by accessing the text property of the
Text Box CONtrol.

When you hit the Reset button, the smreset event triggers and it Sets the per sonnare property to an
empty string. But the Ul does not change. This is because the CLR property does not have a
notification mechanism to automatically update the Ul when a value change happensto it.

To overcome this, WPF uses the 1 Not i f yPr oper t ychanged interface, which defines

aproper t ychanged event to automatically push the Ul notification to update the elementsin the Ul
thread. In the example, when you set the per sonNane property, the anpr oper t ychanged event fires
from the property setter and notifies the Ul that the rer sonnane has been modified. The Ul then
sets the value based on the property value.

www.EBooksWorld.ir



Theresmore...

Data binding can be unidirectional (source > target or target > source) or bidirectional (source <
> target), known as mode, and is defined in four categories:

OneTime: Thistype of data binding mode causes the source property to initialize the
target property. After the binding gets generated, no notifications will be triggered. You
should use this type of data binding where the source data does not change.

OneWay: Thistype of binding causes the source property to automatically update the
target property. The reverseis not possible here. For example, if you want to display a
label/text in the Ul based on some condition in the code behind or business logic, you need
to use onevay data binding as you don't need to update back the property from the UI.
TwoWay: Thistype of binding is abidirectional data binding, where both the source
property and the target property can send update notifications. Thisis applicable for
editable forms where the user can change the value displayed in the Ul. For example, the
Text property of atext Box control supports thistype of data binding.

OneWayToSour ce: Thisis another unidirectional data binding, which causes the target
property to update the source property (the reverse of amewsy binding). Here, the Ul sends
notification to the context and no notification is generated if the context changes.

Here's a simple diagram, describing how the various data binding modes work:

Binding Target Binding Source

Dependency Object

Object

Dependency OneWay CLR Property,
Property Dependency
Property

TwoWay

OneWayToSource
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Working with dependency
properties

WPF provides a set of services which can be used to extend the CLR propertiesto provide
additional benefits such as automatic Ul notifications in the ecosystem. To implement the
dependency property, the class must be inherited from the pependencyj ect class.

A CLR property reads directly from the private member of the class, whereas a dependency
property is stored in adictionary of keys and values provided by the base class. Asthe
dependency property stores the property only when it is changed, it uses a great deal less
memory and is accessed faster.

To easily create a dependency property ina. cs file, use the propdp code snippet. In any classfile
which isinherited from pependencyj ect , Write pr opdp followed by TAB to generate the structure
of it. Navigate using the TAB key and change the type, name, owner, and metadata details.

In this recipe, we will learn how to use a dependency property to automatically notify the Ul that
a change has been made in the property value, which will reduce the burden of defining the
Pr oper t yChanged event from the 1 noti f yPr oper t ychanged interface.
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Getting ready

Let's open the Visual Studio IDE and create a project named cHo4. DependencyPr oper t ybemo. Make
sure that you have selected the WPF application type as a project template. We will use the same
example that we have created in the previous recipe.
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How todoiIt...

Perform the following steps to create a dependency property, bind it to the Ul, and send

notifications from the code:

1. From Solution Explorer, open the mai nw ndow. xant page and use the same Ul design that we
have used in the previous example. Copy the following XAML markup and replace the

content of the mai nw ndow. xan

x: Name="wi n
Titl e="Depe
W dt h="300"
<Gid Margin="1
<Col um

<Col um

<Col um
</Gid. Colu
<Gi d. RowDe
<RowbDef
<RowDef
<RowDef
<RowDef

<l-- Row O
<Text Bl ock
<Text Bl ock
<Text Bl ock
<l-- Row 1
<Text Bl ock
<Text Bl ock
<Text Box Te
G

<l-- Row 3
<St ackPanel

<Button

<Button

</Gid>
</ W ndow>

file:

<W ndow x: d ass="CHO04. DependencyPr opert yDeno. Mai nW ndow"
xm ns="http://schemas. m crosoft.com wi nfx/ 2006/ xam / presentation" xm ns:x="http://

dow'

ndency Properties Denp" Hei ght="150"

>
0" >

<@&i d. Col umbDefinitions>

Definition Wdth="Auto"/>
Definition Wdth="15"/>
Definition Wdth="*"/>
mpDef i ni ti ons>

finitions>

inition Height="Auto"/>
inition Height="Auto"/>
inition Height="10"/>
inition Height="Auto"/>

</ Gid. RowDefinitions>

-->
Text ="Your departnent"”
Gid. Row="0" Gid.Colum="0"/>
Text=":"
Gid. Row="0" Gid. Col um="1"
Hori zontal Al'i gnnent =" Center"/>
Text ="{Bi ndi ng Depart nent,

El emrent Name=wi ndow} "
Mar gi n="0 2"
Gid. Row="0" Gid.Col um="2"/>

-->
Text =" Your nanme"

Gid. Row="1" Gid. Col um="0"/>
Text=":"

Gid.Row="1" Gid. Col um="1"
Hori zontal Ali gnnent =" Center"/>
xt =" {Bi ndi ng Per sonNane,

El ement Name=wi ndow, Myde=TwoWay}"
Mar gi n="0 2"

id Row="1" Gid. Col um="2"/>

-->
Orientation="Horizontal"
Hori zont al Al i gnnent =" Center"
Gid. Row="3" Gid.Col um="0"
Gi d. Col uimSpan="3">
Cont ent =" Submi t "
Mar gi n="4" W dt h="80"
dick="OnSubmt"/>
Cont ent =" Reset "
Mar gi n="4" W dt h="80"
Cick="OnReset"/>

</ St ackPanel >
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o s

Now open the code-behind file and add the following CLR property inside the class. We
don't need to make it a dependency property, as the value is always constant here:

public string Departnent
{

}

get { return "Software Engineering"; }

Now, inside the class, write propdp and press the TAB key twice. It will create the structure
of the property system. By default, i nt will be highlighted. Replace it with st ri ng.

Press the TAB key once again and rename the property name from mypr oper ty tO Per sonNane.
Press the TAB key once again to change the focus to the owner cl ass name parameter of the
Rregi ster Method. Rename it to the class name of the owner. In our case, it iSmai nw ndow.
Press the TAB key once again to move the focus to the property metadata. Here you can set
the default value of the property. By default, o (zero) is selected. Changeit to string. Enpty.
Here's the complete implementation of our dependency property, named per sonNane:

public string PersonNanme

{
get { return (string)GetVal ue(PersonNanmeProperty); }
set { Set Val ue(PersonNameProperty, value); }

}

public static readonly DependencyProperty PersonNameProperty =
DependencyProperty. Regi st er (" Per sonNane",
typeof (string), typeof(MinW ndow),
new PropertyMetadata(string. Enpty));

L et's add the following event implementations for the Submit and Reset buttons inside the
Mai nW ndow Class:

private void OnSubnit(object sender, RoutedEventArgs e)
{

}

private void OnReset (obj ect sender, RoutedEventArgs e)
{

}

MessageBox. Show("Hell o " + PersonNane);

PersonNane = string. Enpty;

As the code change has been done, let's build and run the application. Y ou will see the
application window pop up on the screen. Enter aname in the provided input box and click
Submit. The message box will be shown, including the entered text:

eramement sons o
Your name -

Kunal

Submit || g Hello Kunal

OK

9. Click on the Reset button. Thiswill clear the text inside the input box (Text Box control):
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B Dependency Properti...

Yaur department | Software Engineering

Your name ¢ [kunal

B Dependency Properti...

Your name

Submit | 77

Reset |

‘Your department : Software Engineering

Submit | [ Reset | ]

S—
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How It works...

The getters and setters work differently in dependency properties. Rather than returning or
setting a value from/to its private field (cLr property), the dependency property calls

Cet Val ue( DependencyProperty) OF Set Val ue( DependencyProperty, val ue) from its base class
Dependencybj ect . [N our example, the name of the dependency property iS Per sonNamePr operty.

The static regi st er method of the pependencyproperty class takes afew parametersto create the
dependency property. The first parameter that it takes is the actual nane of the property. The
second parameter isthetype Of the property, the third isthe owner type which isbasically the
class name where the dependency property is going to create. The next parameter it takesisthe
metadata information, where you can assign the default value of the property. Hereisthe
compl ete code:

public static readonly DependencyProperty PersonNanmeProperty =
DependencyProperty. Regi st er (" Per sonName",
typeof (string),
t ypeof ( Mai nW ndow) ,
new PropertyMetadata(string. Enpty));

When you set avalue from the XAML, by providing a data binding with the property, it sets the
value which you can pick from an accessible place. Similarly, when you set the value from code,
it automatically notifies the Ul that a change has been made and performs the same changein
the UI. Thus, it reduces the burden of implementation of the 1 Not i f yPr oper t ychanged interface and
its associated proper t yChanged event.
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Theresmore...

The property metadata of the regi st er method can take one to three argumentsto it. The first one
Is the default value that we have seen earlier. The second one is the proper t ychangedcal | back,
which isto be called by the property system whenever the effective value of the property
changes. The third one is the coer ceval uecal I back, Which is to be called whenever the property
system calls syst em W ndows. Dependencybj ect . Coer ceval ue Method against the property.

Most of the time, the property metadata is created using one to two parameters defining the
default value and the property changed callback. Let's learn with an example demonstrating how
this can be written:

public string PersonName

{
get { return (string)GetVal ue(PersonNaneProperty); }
set { SetVal ue(PersonNaneProperty, value); }

}

public static readonly DependencyProperty PersonNanmeProperty =
DependencyProperty. Regi ster (" PersonNane", typeof(string),
typeof ( Mai nW ndow), new PropertyMetadata(string. Enpty,
OnPropert yChangedCal | back)) ;

private static void OnPropertyChangedCal | back( DependencyObj ect d, DependencyPropertyCh
{

}

Here, the onpr oper t ychangedcal | back event will be raised whenever you change the value of the
property. Y ou can take further action based on the event trigger. Y ou can aso call other non-
static members from the callback event by accessing the pependencybj ect "d".

Y ou can aso validate a dependency property before submitting it to the property system. The
fifth parameter of the regi st er method accepts a delegate, called val i dat eval uecal | back. Y OU can
implement it to validate the effective value of the dependency property. If the value has been
validated properly, it will return true; if not it will be treated as invalid and will return f al se.
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Working with attached
properties

An attached property isakind of dependency property which isintended to be used as a global
property type and is settable on any object. It does not have conventional property wrapper and
can still be used to receive notification of avalue change. Unlike dependency properties,
attached properties are not defined in the same class where they are used.

The main purpose of using attached propertiesisto allow different child elements to specify
unique values of a property, which is actually defined in a parent element. For example, you can
USe &i d. Row, Gri d. Col urm 1N @ny child elements of the o d panel. Similarly, the canvas. Left,
canvas. Top atached properties are used in any child elements of acanvas panel.

In thisrecipe, we will learn how to create an At t ached property and perform the operation from a
different class.
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Getting ready

First, create anew project called croa. At t achedpr oper t ypeno, based on the WPF application project
type.
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How todoiIt...

Now, perform the following steps to create the At t ached property named sel ect anFocus, t0 a
Text Box control, which when enabled will select the text on focus change by using the TAB key:

1. Open Solution Explorer, right-click on the project, and add a new class by following the
Add | Class... context menu path. Give the class the name Text BoxExt ensi ons.

2. Open the Text BoxExt ensi ons. cs file and add the following usi ng Nnamespace inside the class
file:

usi ng System W ndows;
usi ng System W ndows. Control s;

3. Inside the class body, type propa and press TAB twice. Thiswill create the structure of the
attached dependency property and the keyboard focus will move to the property type,
whichisint by default. Change it to bool .

Press TAB again to select myproperty. Rename it to sel ect amFocus.

TAB it once agaln to select the owner cl ass and change it tO Text BoxExt ensi ons.

o s

6. Press TAB to set the property metadata. Set the default valueto f al se. Set the
Pr oper t yChangedCal | back parameter to onsel ect onFocusChanged. Here's the compl ete code,
including the callback event:

public static bool GetSel ect OnFocus(Dependency(hject obj)
{

}

public static void SetSel ect OnFocus(Dependency(hj ect obj,
bool val ue)

{
}

public static readonly DependencyProperty Sel ect OnFocusProperty
= DependencyProperty. Regi st er Att ached(" Sel ect OnFocus",
t ypeof (bool ),
t ypeof ( Text BoxExt ensi ons),
new PropertyMet adat a(fal se, OnSel ect OnFocusChanged) ) ;

return (bool)obj. Get Val ue( Sel ect OnFocusProperty);

obj . Set Val ue( Sel ect OnFocusProperty, value);

private static void OnSel ect OnFocusChanged( Dependencybj ect d, DependencyPropertycC

{
if (dis TextBox textBox)
{
t ext Box. GCot Focus += (s, arg) =>
{
t ext Box. Sel ect Al l ();
b
}
}

7. Now open the mi nw ndow. xani file and replace the existing XAML content with the
following one:
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<W ndow x: O ass="CHO4. At t achedPr oper t yDeno. Mai nW ndow'
xm ns="http://schemas. m crosoft.com w nfx/ 2006/ xanm / present ati on”
xm ns: x="http://schemas. m crosoft. conf wi nfx/ 2006/ xam "
xm ns: ext ensi ons="cl r-
namespace: CHO4. At t achedPr oper t yDenn"
Title="Attached Property Denpn"
Hei ght =" 150" W dt h="340">
<St ackPanel Margi n="15">
<Text Box Text="Nornmal TextBox Control"
W dt h="200" Hei ght ="30"
Mar gi n="4"/ >
<Text Box Text="Sel ect On Focus: Enabl ed"
ext ensi ons: Text BoxExt ensi ons. Sel ect OnFocus="Tr ue"
W dt h="200" Hei ght ="30"
Mar gi n="4"/ >
</ St ackPanel >
</ W ndow>

8. Now, build and run the application.

9. Focus on the first textbox. It won't have any selection by default. Press TAB to move the
focus to the second textbox. The entire text of the textbox will be highlighted. Press TAB
again to focus on the first textbox. There won't be any selection, as the said attached
property was added to the second textbox only.
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How It works...

Dependency properties are registered by calling the pependencypr operty. Regi ster method, whereas
attached properties are registered by calling the pependencyPr oper ty. Regi st er At t ached method. It
takes four parameter§ the actual name of the property, type of the property, type of the owner,
and property metadata.

When you set the property to the control, as an attached property

(ext ensi ons: Text BoxExt ensi ons. Sel ect OnFocus="Tr ue", IN OUr exampl e), inthe XAML, it registers it
to the WPF property system during the instance |load and fires the pr oper t ychangedcal | back
defined in the regi st er At t ached Method. In the preceding example, the sel ect mFocuschanged
event will be called, which will register the cot Focus event on the associated Text Box control to
perform the selection of the text.

Instead of a specific control such as Text Box, you can use ul el enent to generalize the association.
In thisway, you can apply it to any control, by registering the attached property in the XAML.
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Data binding to an object

Up to this point, we have learned how to create CLR properties with the 1 Not i f yPr oper t yChanged
interface; we have also learned about the dependency property with a simple data type. There
are many instances when you need to bind an object of some classsmodel to an Ul and display
Its associated properties necessary.

In this recipe, we will learn how to do object data binding to show and retrieve information to
and from the user.
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Getting ready

Let's open the Visua Studio instance and create a new project named cHo4. oj ect Bi ndi ngDeno.
Make sure you select the proper WPF application project type.
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How todoiIt...

Perform the following steps to create the model and dependency property, and bind the data to
the Ul controls, so that, when a change happens in underlying data, it automatically reflectsin
the Ul:

1

First, we need to create a data model. From Solution Explorer, right-click on the project
and navigate to the context menu entry Add | Class... and create aclassfile

called person. cs.

Replace the content of the person class with the following three properties:

public class Person

{
public string Nane { get; set; }
public string Blog { get; set; }
public int Experience { get; set; }
}

Go to Solution Explorer once again and double-click to open the mai nw ndow. xani . cs file.
Create a dependency property named per sonbet ai | s and Set its data type as person. Also, set
its default value to nui 1 as shared here:

public Person PersonDetails

{
get { return (Person)GetVal ue(PersonDetail sProperty); }

set { SetVal ue(PersonDetail sProperty, value); }
}

public static readonly DependencyProperty PersonDetail sProperty =

DependencyProperty. Regi st er (" PersonDetail s",
t ypeof (Per son),
t ypeof ( Mai nW ndow) ,
new PropertyMetadata(null));

Just after thenitiali zeconponent () method call, inside the constructor of the vai nw ndow
class, initialize the per sonpet ai I s property and set it as the pat acont ext Of the selected class
asfollows:

Per sonDet ail s = new Person

{
Nane = "Kunal Chowdhury",
Bl og = "http://ww. kunal - chowdhury. cont',
Experi ence = 10

b

Dat aCont ext = PersonDetail s;

Now, as the backend code is ready, let's open the vai nwi ndow. xam file to design the Ul and
do the data binding with our model.
Replace the existing ai d panel with the following XAML markup:

<St ackPanel Margi n="10">
<Text Bl ock Margin="0 0 0 20"
Text W appi ng="W ap" >
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<Run Text="{Bi ndi ng Name}"/> bl ogs at <Hyperlink NavigateUi="{Binding Blc
</ Text Bl ock>
<StackPanel Orientation="Horizontal ">

<Text Bl ock Text="Enter years of experience:"/>

<Text Box Text="{Bi ndi ng Experi ence, Mde=TwoWay}"

Mar gi n="10 0" Wdth="50"/>
</ St ackPanel >
</ St ackPanel >

Now compile the project and run the application. Y ou will see the following Ul:

W object data binding demo

Kunal Chowdhury blogs at httpy/fwww.kunal-chowdhury.com, and has 10
years of experience,

Enter years of experience: -1_0
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How It works...

The Ul of the application has two Text Bl ock controls to represent the data and one Text Box t0 get
input from the user. In the first Text B ock control, we have multiple <run/ > commands to bind the
data value from the rer son class, along with other static texts and aHyper i nk to create alink. The
data of the Ul classis bound to the pat acont ext , Which iS per sonpet ai I s in our case. The properties
binded to the Ul come from the per son class, which is the data type of the personpetai I s
dependency property.

The Text Box control is bound to the experi ence property, which is again bound to the third run
command of the first Text Bl ock. Hence, it is showing 10 in both places. Now change the value of
the Text Box control to 15 and press the TAB key to change the focus. Thiswill trigger the

Text Changed event of the Text Box and modify the underlying property named experi ence. Dueto its
nature, the notification will be automatically sent to the Ul and the Text Bl ock control will get
updated as follows:

B object data binding demo

Kunal Chowdhury blogs at httpy//www.kunal-chowdhury.com, and has 15

years of experience.
2 i
Enter years of experience: ,‘I_S] |
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Data binding to a collection

Aswe |learned about object data binding to show a single object on the Ul, let's begin with
binding a collection of data objectsin a Ul to display all the records to the user. We will discuss
it in thisrecipe.
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Getting ready

Open a Visua Studio instance and create a new project called croa. col | ect i onBi ndi ngbemo. Make
sure you use the WPF application project template.

www.EBooksWorld.ir



How todoiIt...

Perform the following steps to create a collection data model and bind it to the Ul, using a
Dat aGri d control:

1. Inside the Solution Explorer, right-click on the project. From the context menu, navigate to
Add | Class... to create a class file named Enpl oyee. cs.
2. Open the enpl oyee. cs file and replace the class implementation with the following code:

public class Enpl oyee

{
public string FirstNane { get; set; }
public string LastNane { get; set; }
public string Departnment { get; set; }
}

3. Navigate to the mai nw ndow. xant . cs file and add the following usi ng Statement to define
Obser vabl eCol | ect i on iNSide the class:

| usi ng System Col | ecti ons. Obj ect Model ;

4. Inside the mai nw ndow Class implementation, create a dependency property named enpl oyees,
of type cbser vabl eCol | ect i on<Enpl oyee>, as shared here:

publ i ¢ Observabl eCol | ecti on<Enpl oyee> Enpl oyees

{
get { return (Observabl eCol | ecti on<Enpl oyee>) Get Val ue( Enpl oyeesProperty); }
set { SetVal ue( Enpl oyeesProperty, value); }

}

public static readonly DependencyProperty Enpl oyeesProperty =
DependencyProperty. Regi st er (" Enpl oyees",
t ypeof (Cbservabl eCol | ecti on<Enpl oyee>),
t ypeof ( Mai nW ndow) ,
new PropertyMetadata(null));

5. Now, just after thenitiali zeconponent () method call inside the constructor, write the
following code block:

Enpl oyees = new Observabl eCol | ecti on<Enpl oyee>

{
new Enpl oyee

FirstNane = "Kunal ", LastName ="Chowdhury",
Depart ment =" Sof t war e Di vi si on"

b

new Enpl oyee

{
FirstNane = "M chael ", Last Nane ="Washi ngton",
Depart ment =" Sof t war e Di vi si on”

I

new Enpl oyee

Fi rstNane = "John", LastNanme ="Strokes",
Depart nent =" Fi nance Departnent”
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H

dataGid.|tensSource = Enpl oyees;

6. Now open the mai nw ndow. xam file and apat aari d control inside the default ai ¢ panel.

Create three columns and bind their values to the Fi r st Nane, Last Name, and Depar t ment
properties of the enpl oyee Object. Make sure you set the aut oGener at ecol umns property of the

Dat aGri d tO Fal se. Here's the complete XAML markup:

<Gid>
<DataGid x: Nane="dataGid"
Aut oCGener at eCol utms="Fal se" >

<Dat aGi d. Col utms>
<Dat aG i dText Col um Header ="First Nane"
Bi ndi ng="{Bi ndi ng Fi rstNanme}"/>
<Dat aG i dText Col uim Header ="Last Nane"
Bi ndi ng="{Bi ndi ng Last Nane}"/>
<Dat aG i dText Col umm Header =" Depart nment "
Bi ndi ng="{Bi ndi ng Departnent}"/>
</ DataGi d. Col utms>
</ Dat aG'i d>
</ Gid>

7. Now build the project and run the application. Y ou will see the following screen, along
with the datainside apatagi d:

W collection binding demo

First Name  Last Name Department

Kunal Chowdhury Software Division
Michael Washington Software Division
John Strokes Finance Department
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How It works...

When you bind a collection of objectsto apat aci d, it creates data grid rows for each object
present in the collection. The column defines the properties exposed by the object.

When the aut oGener at ecol ums property of the bat acri d 1S Set to True (default), it automatically
creates the columns based on the property list. In this example, we have set the

Aut oGener at eCol urms Property to ral se and defined the individual columns explicitly. Using this
method, you can define which column to show or hide. Once you set the collection to the

I't ensSour ce property of the bat aai d, it populates the rows and columns accordingly.
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Theresmore...

Y ou can aso define the binding in the XAML. To do this, first open the mai nw ndow. xant . cs and
remove theline dat aai d. I t emsSour ce = Enpl oyees; . NOW, gO tO the mai nw ndow. xani file and give
the window a name (x: Nane="wi ndow" ). NOW, Set the 1 t enssour ce property of the pat agri d control,
as mentioned here:

| <DataGrid |tensSource="{Bi ndi ng Enpl oyees, El erent Nanme=wi ndow} "

Let's run the application once again, by building the project. Y ou will see the same output on the
screen.
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Element-to-edlement data
binding

In the last few recipes, we learned how to do object-to-element data binding. Though thisis
commonly used, you will need element-to-element data binding within the same XAML page to
reduce the extralines of codesin the code-behind file. In this recipe, we will learn how to do

this.
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Getting ready

First, launch your Visual Studio IDE and create a new WPF application project. Giveit the
NaMme CHo4. El enent ToEl ement Bi ndi ngDeno.
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How todoiIt...

Now perform the following steps to design the Ul with aText Bl ock and asii der control. Then we
will bind the value of the slider control with the rFont si ze property of the Text Bl ock:

1. Open the mai nw ndow. xant page and replace the default ai d panel with the following XAML

markup:
<@id>
<Text Bl ock Font Si ze="{Bi ndi ng Val ue,
El ement Nane=f ont Si zeSl i der}"
Mar gi n="4"
Hori zont al Al i gnment =" Center"
Vertical Ali gnment =" Center">
<Run Text="Font Size:"/>
<Run Text ="{Bi ndi ng Val ue,
El ement Name=f ont Si zeSl i der}"/ >
</ Text Bl ock>
<Slider x:Name="fontSizeSlider"
M ni mum=" 10" Maxi munm=" 40" Val ue="20"
Lar geChange="5"
Vertical Al i gnment =" Bot t onf'
Mar gi n="10"/>
</Gid>

2. Now build the project and run it. Y ou will see the application Ul on the screen, with a
Text Bl ock and a sl i der control.

3. Now increase or decrease the slider value to see the change in the Ul, as shown in the
following screenshot:

W Element to Element Data Binding Demo

Font Size: 20

e

M Element to Element Data Binding Demo

Font Size: 35
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How It works...

When you drag the thumb of the dlider, it increases or decreases the value of the dider control
(font si zesl i der, in our example). The Font si ze property of the Text Bl ock control is directly bound

to the value of the slider. So, when you drag the slider, based on the value, it increases or
decreases the font size.

Similarly, the Text Bl ock has afew run commands. The Text property of one of the run commands

is also binded with the slider value, and thus, you can see the number (current value of slider) on
the screen as the font size.
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Sorting data in a DataGrid
control

The pat aci d control is used to show a number of records in atabular format. Rows and columns
are used to display the data. Along with other common functionalities, the WPF pat acri d control
offers a default sorting feature. Y ou can also customize thisto handle it programmatically. In
thisrecipe, we will learn how to add the sorting feature to pat acri d and trigger it on demand.
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Getting ready

To get started with this recipe, open your Visual Studio editor and create a new WPF application
project, called cHo4. pat agri dsor t Deno.
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How todoiIt...

Perform the following to create a data model, populate it, and bind it to apat aci d in the Ul.
Later, add a checkBox control to customize the sorting functionality:

1. To begin, right-click on the Solution Explorer, create a new class file named enpl oyee. cs,
by following the right-click context menu entry Add | Class..., and add afew propertiesin

It:

public class Enpl oyee

{
public string ID{ get; set; }
public string FirstNane { get; set; }
public string LastNane { get; set; }
public string Department { get; set; }

}

2. Open the mi nw ndow. xant . cs file and add a dependency property, enpl oyees, Of type
Cbser vabl eCol | ect i on<Enpl oyee>. Make sure you add the following
NAMESPACES, Syst em Col | ecti ons. Cbj ect Model and Syst em Conponent Model in order to resolve
the required classes.

publ i ¢ Observabl eCol | ecti on<Enpl oyee> Enpl oyees

{
get { return (Observabl eCol | ecti on<Enpl oyee>) GCet Val ue( Enpl oyeesProperty); }
set { SetVal ue( Enpl oyeesProperty, value); }

}

public static readonly DependencyProperty
Enpl oyeesProperty =
DependencyProperty. Regi st er (" Enpl oyees",
t ypeof (Qbservabl eCol | ecti on<Enpl oyee>),
t ypeof ( Mai nW ndow) ,
new PropertyMetadata(null));

3. Inside the constructor of the mai nw ndow class, initialize the enpl oyees collection as follows:

Enpl oyees = new Cbservabl eCol | ecti on<Enpl oyee>
{

new Enpl oyee

{
I D = "EMPO001",
FirstNane = "Kunal ", LastName = "Chowdhury",
Departnment = "Software Division"

I

new Enpl oyee

{
I D = "EMP0002",
FirstNane = "M chael ", LastNane = "Wshi ngton",
Departnment = "Software Division"

H

new Enpl oyee

{
I D = "EMPOO03",
FirstNane = "John", LastName = "Strokes",
Department = "Fi nance Departnment”

}
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new Enpl oyee

{
I D = "EMPO004",
First Nane = "Ranmesh", LastNanme = "Shukl a",
Departnent = "Finance Departnent"

}

I

. Now open the mai nw ndow. xamt page and replace the default ai d panel with a st ackpanel .
Add anpatagi d control inside it and give it aname (let's say, datagi d). Set its

Aut oGener at eCol utms property to ral se.

. Create four data grid columns of type pat ag i dText col unm and create the data binding with
the properties exposed from the enpl oyee model. Here's the XAML code:

<St ackPanel >
<DataGid x: Nane="dataGid"
Aut oGener at eCol unms="Fal se" >
<Dat aGi d. Col utms>
<Dat aGx i dText Col utm Header ="EMP | D'
Bi ndi ng="{Binding ID}"/>
<Dat aG'i dText Col uim Header ="Fi rst Nane"
Bi ndi ng="{Bi nding Fi rstNane}"/>
<Dat aGx i dText Col uim Header =" Last Nane"
Bi ndi ng="{Bi ndi ng Last Nane}"/>
<Dat aG i dText Col unmm Header =" Depart ment "
Bi ndi ng="{Bi ndi ng Departnent}"/>
</ Dat aGi d. Col utms>
</ Dat aGi d>
</ St ackPanel >

. Now, asthe data grid is already in place, assign the enpl oyees collection asthe 1t enssour ce
property of the datagrid. Y ou can do thisinside the mai nw ndow. xant . cs file, just after
initialization of the enpl oyees collection:

dataGid.|tensSource = Enpl oyees;

. If you run the application now, you will see apat aai d control with the records that we
have added into the collection. Y ou will be able to sort the records by clicking on the
column headers, which is the default functionality of the control:

W sorting Demo

EMP ID First Name  Last Mame Department
EMPODO3 | John Strokes Finance Department
EMPOO04 | Ramesh Shukla Finance Department
EMPOO0T [ Kunal Chowdhury Software Division
EMPOO02 | Michael Washington Software Division

8. Now we need to add a cneckBox control in the Ul to toggle the sort on demand. Let's do this

for the pepar t mrent column. Add the following cneckBox inside the st ackpanel , just after the
Dat aGri d control:

<CheckBox x: Nane="sort ByDepartnent"
Cont ent =" Sort by Department"
Hori zont al Al i gnnent =" Ri ght "
Mar gi n="10"
C i ck="OnSort ByDepartnent"/>
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9. Navigate to the vai nw ndow. xani . cs file once again, and add the following event inside the
class:

private void OnSortByDepart nent (obj ect sender,
Rout edEvent Args e)
{
var cvs =
Col | ecti onVi ewSour ce. Get Def aul t Vi ew( dat aGri d. | t ensSour ce) ;
if (cvs !'= null && cvs. CanSort)
{
cvs. Sort Descriptions.dear();
if (sortByDepartnent.|sChecked == true)
{
cvs. Sort Descri pti ons. Add(
new SortDescription("Departnment”,
Li st Sort Di recti on. Ascendi ng));
}
}
}

10. Now run the application again. Y ou will see a new checkbox, under the data grid. Toggle
the selection (check status) and observe the behavior on the UI:

W sorting Demo

EMP ID First Name Last Name Department
EMPO0O03 John Strokes Finance Department
EMPO004 Ramesh Shukla Finance Departrment
EMPOCOT Kunal Chowdhury Software Division
EMPO002 Michael Washington Software Division
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How It works...

Once the omsor t ByDepar t ment event triggers, it gets the default view of the data grid and adds
Sort Descri ption tO the sort Descri pti ons property of the default view instance. sort Descri pti on
takes the property name as the first argument. It defines the column for which you want to add
the sort functionality. The second parameter is the Li st sort bi rect i on, Which can be either
Ascendi ng OI' Descendi ng.

It's not limited to asingle sort pescriptor. YOU can add more based on your requirement. At any
point of time, when you want to reset the view from the applied sort description, you can call
the sort Descriptions. d ear () Method on the view (in our case, it iscvs).
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Grouping data in a DataGrid
control

Thepataai d control also allows you to group the records by field name. In this recipe, we are
going to learn how to implement this feature using the propert ya oupbescri pt i on.
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Getting ready

Let's begin with creating a new project called cro4. bat ag i da oupbemo. Make sure you select the
WPF application template while creating the project.
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How todoiIt...

Perform the following steps to create groups while displaying records in pat acri d:

1. Inside the project, create the enpl oyee model class and expose some properties, like we
shared earlier in the Sorting data in a DataGrid control recipe.

2. Create the same dependency property (Enpl oyees, Of type coser vabl eCol | ect i on<Enpl oyee>) iN
the mai nw ndow. xani . ¢s file and populate the collection with some data records.

3. Now open the mi nw ndow. xant file and add the attribute x: Nane="wi ndow' t0 give the w ndow a
name, so that we can perform element-to-element data binding.

4. Replacethe default ai d panel with st ackranel and add apat aci d control inside it.

5. Settheitenssource property of the patacri d to bind the enpl oyees collection, exposed from
the code behind as a dependency property:

| It ensSour ce="{Bi ndi ng Enpl oyees, El enment Nane=wi ndow} "

6. Set the Aut ocener at ecol urms Of the data grid to ral se, as we are going to add the columns
manually.

7. Asshown in the following XAML snippet, add the four columns to the data grid.

8. Also, add a checkBox control, just after the bat acri d, to enable it to apply grouping to the
records by department name. Here's the complete XAML code:

<St ackPanel >
<DataGid x: Name="dat aGi d"
It ensSour ce="{Bi ndi ng Enpl oyees,
El enent Name=wi ndow} "
Aut oGener at eCol uims="Fal se"
CanUser AddRows="Fal se" >
<Dat aGi d. Col utms>
<Dat aG i dText Col utm Header ="EMP | D'
Bi ndi ng="{Binding I1D}"/>
<Dat aGi dText Col uim Header ="Fi rst Nane"
Bi ndi ng="{Bi ndi ng FirstNane}"/>
<Dat aG i dText Col utm Header =" Last Nane"
Bi ndi ng="{Bi ndi ng Last Nane}"/>
<Dat aG i dText Col umm Header =" Depart nment "
Bi ndi ng="{Bi ndi ng Departnment}"/>
</ Dat aGi d. Col utms>
</ DataGi d>
<CheckBox x: Name="gr oupByDepart ment"
Cont ent =" Group by Departnent”
Hori zont al Al i gnnent ="Ri ght"
Mar gi n="10"
d i ck="OnG oupByDepart nent "/ >
</ St ackPanel >

9. Aswe are going to add grouping on the pat acri d records, we need to design the group
style. Add the following snippet inside the pat agi d:

<Dat aGi d. G- oupSt yl e>
<G oupStyl e>
<G oupStyl e. Cont ai ner Styl e>
<Styl e Target Type="{x: Type G ouplten}">
<Setter Property="Margin" Value="0,0,0,5"/>
<Setter Property="Tenpl ate">
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<Setter. Val ue>
<Control Tenpl at e Target Type="{x: Type
G oupltenm">
<Expander |sExpanded="True">
<Expander . Header >
<Text Bl ock Text ="{Bi ndi ng
Pat h=Nane}"
Mar gi n="5, 0,0, 0"/ >
</ Expander . Header >
<Expander . Cont ent >
<ltemsPresenter />
</ Expander . Cont ent >
</ Expander >
</ Cont r ol Tenpl at e>
</ Setter. Val ue>
</ Setter>
</ Styl e>
</ GroupStyl e. Cont ai ner Styl e>
</ G oupStyl e>
</DataGid. GoupStyl e>

10. Now we will need to add the ona oupByDepart ment €vent implementation. Open the
Mai nW ndow. xani . ¢s @nd add the following code:

private void OnG oupByDepart nent (obj ect sender,
Rout edEvent Args e)
{
var cvs =
Col | ecti onVi ewSour ce. Get Def aul t Vi ew( dat aGri d. | t ensSour ce) ;
if (cvs '= null && cvs. CanG oup)
{
cvs. G oupDescriptions. dear();
i f (groupByDepartnent.|sChecked == true)
{
cvs. GroupDescri ptions. Add(
new PropertyG oupDescription("Departnment”));
}
}
}

11. Run the application now. Y ou will see that the Ul contains a pat acri d With some records.
12. Click on the checkbox that says Group by Department and observe the behavior:

M Grouping Demo

EMP ID First Name Last Name Department

e ot
EMPOOOT Kunal Chowdhury Software Division
EMPO002 Michael Washington Software Division

@ Finance Department
EMPO0O03 John Strokes Finance Department
EMPO004 Ramesh Shukla Finance Department

Group by Department

13. Uncheck the checkbox to revert the view to its original state.
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How It works...

When you trigger the ona oupByDepar t ment @vent, it retrieves the instance of the default view of
pat aGri d and applies the group description to it. The grouping applies based on the property
name, passed to the pr opertyG oupDescri ption, aS shared here:

cvs. GroupDescri pti ons. Add(
new PropertyG oupDescription("Departnment”));

Based on that, the group style applies to the data grid. The template contains an expander control
with the name of the column to be grouped as the Header :

<Expander |sExpanded="True" >
<Expander . Header >
<Text Bl ock Text ="{Bi ndi ng Pat h=Nane}" Margi n="5,0,0,0"/>
</ Expander . Header >
<Expander . Cont ent >
<ItenmsPresenter />
</ Expander . Cont ent >
</ Expander >

Y ou can now expand or collapse the groups and apply sorting or filtering to drill down the data.
It helps to find the correct record easily.
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Theresmore...

Y ou can aso modify the expander Header t0 display the number of records inside a group.
The 1 tencount property can be used to display the record count. Modify the expander . Header , @S
shared here, to customize it:

<Expander . Header >
<St ackPanel Orientation="Horizontal ">
<Text Bl ock Text="{Bi ndi ng Pat h=Nanme}" Margi n="5,0,0,0"/>
<St ackPanel Oientation="Horizontal ">
<Text Bl ock Margi n="5, 0, 0, 0"
Text ="{Bi ndi ng Pat h=ItenCount}"/>
<Text Bl ock Text=" Iten(s)"/>
</ St ackPanel >
</ St ackPanel >
</ Expander . Header >

Now build and run the application again. Once the window loads, click on the checkbox to
group the records by department name. Observe the item count in the expander, as shown here:

B Grouping Demo

EMP ID First Name Last Mame Department
@ Software Division 2 ltem(s)

EMPO0O1 Kunal Chowdhury Software Division

EMPOOO2 Michael Washington Software Division

@ Finance Department 2 ltem(s)
EMPO0O3 John Strokes Finance Department
EMPO004 Ramesh hukla Finance Department
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Filtering data in a DataGrid
control

When we display a set of huge records in apat aai d, it often becomes difficult for the user to
search for and find a particular record from the grid. In such cases, you may want to provide an
additional feature to filter the records to a specific search term.

In this recipe, we will learn how to add a search box to filter recordsin apataa i d control.
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Getting ready

Let's start by creating a WPF application project named cHo4. bat ag i dFi | ter Deno N your Visual
Studio IDE.

www.EBooksWorld.ir



How todoiIt...

Now perform the following steps to add the search functionality attached to the grid records:

1. Once the project has been created, add a new enpl oyee model class inside the project and
expose some properties, like we shared earlier in the Sorting data in a DataGrid control
recipe.

2. Create the same dependency property (enpl oyees, Of type cbser vabl eCol | ect i on<Enpl oyee>) iN
the mai nw ndow. xant . cs file and popul ate the collection with some data records.

3. Now open the mi nw ndow. xant file and add the attribute x: Name="wi ndow' t0 give the w ndow a

name, so that we can perform element-to-element data binding.

Replace the default ai d panel with a st ackpPanel .

Now insert the following horizontal st ackpanel , containing one Text Bl ock and ONe Text Box,

inside the root st ackpanel :

o s

<StackPanel Orientation="Horizontal"
Hori zont al Al i gnnent =" Ri ght "
Mar gi n="4 8">
<Text Bl ock Text="Filter records: "/>
<Text Box x: Nane="sear chBox" W dth="100"
Text Changed="OnFi | t er Changed"/ >
</ St ackPanel >

6. Add anpataaid control, having four columnsinside it. Set the Aut oGener at eCol umns tO Fal se
and add the data binding of the 1t enssour ce property with the enpi oyees collection
(1 t emsSour ce="{Bi ndi ng Enpl oyees, El ement Name=wi ndow} " ). Here's the complete code for
reference:

<DataGi d x: Nane="dataGi d"
Aut oGener at eCol unms="Fal se"
CanUser AddRows="Fal se"
| t emsSour ce="{Bi ndi ng Enpl oyees,
El enent Name=wi ndow} " >
<Dat aGri d. Col utms>
<Dat aG i dText Col um Header ="EMP | D'
Bi ndi ng="{Binding I1D}"/>
<Dat aGri dText Col um Header ="Fi rst Nane"
Bi ndi ng="{Bi ndi ng FirstNane}"/>
<Dat aG i dText Col um Header =" Last Nane"
Bi ndi ng="{Bi ndi ng Last Nane}"/>
<Dat aG i dText Col unmm Header =" Depart ment "
Bi ndi ng="{Bi ndi ng Departnent}"/>
</ DataGi d. Col utms>
</ Dat aGi d>

7. Now navigate to the mi nw ndow. xani . cs file, and add the following code blocks to
implement the onri I t er changed event that gets triggered whenever any text changesin the

sear chBox.

private void OnFilterChanged(object sender,
Text ChangedEvent Args e)
{
var cvs =
Col | ecti onVi ewSour ce. Get Def aul t Vi ew( dat aGri d. | t emsSour ce) ;
if (cvs !'= null && cvs.CanFilter)
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cvs.Filter = OnFilterApplied;

}
}
private bool OnFilterApplied(object obj)
{
if(obj is Enpl oyee enp)
{
var searchText = searchBox. Text. ToLower ();
return
enp. Depar t ment . ToLower (). Cont ai ns(searchText) ||
enp. Fi rst Nane. ToLower (). Cont ai ns(searchText) ||
enp. Last Name. ToLower (). Cont ai ns(sear chText) ;
}
return fal se;
}

8. Let'sbuild the project and run the application. Y ou will see the following Ul on the screen:

W Filtering Demo

Filter records: |
EMP ID First Mame Last Name Department
EMPODOT | Kunal Chowdhury Software Division
EMPO002 | Michael Washington Software Divisicn
EMPO003 | John Strokes Finance Departrent
EMPO004 | Ramesh Shukla Finance Department

9. Now filter the records by entering some search term in the textbox. Let's enter ri nance as
the keyword and see the behavior:

W Friltering Demo

Filter records: ! Finance

EMP ID First Mame Last Mame Departrent
EMPOOO3 | John Strokes Finance Departme
EMPOO04 | Ramesh Shukla Finance Department

10. If you change the search term to perform the following from the records, it will filter out
only those records.
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How It works...

When you enter a search term, it fires the event anri I t er changed and retrieves the default view of
the bat acri d. It exposes a property named ri 1 ter, Which isa predicate. In our example, we
assigned the predicate onri I ter Appl i ed ON the Fi I ter property, which, when called, compares the
term with pepart nent , Fi r st Nane, Last Name, @nd returnstrue if amatch is found. Based on the

bool ean Value, it shows the said record.
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Using static bindings

Often, we use static propertiesin our applications. Along with WPF 4.5, Microsoft provided us
with the option to use static propertiesin XAML markup, while performing data binding. In this
recipe, we will learn how to create such bindings. These can be useful in the next recipes while
using Converters, Styles, and Templates.
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Getting ready

Let's start by creating a new project, called cHo4. st ati ¢Bi ndi ngbeno. Open your Visual Studio IDE
and select the WPF application project as the project template.

www.EBooksWorld.ir



How todoiIt...

Once the project has been created, perform the following steps to learn static binding:

1

Open the mvai nw ndow. xant page and add aLavel iNnsidethe ai d panel. Give it a background
color (let's say, o angered) and run the application. Thisiswhat we use most often to write
hardcoded values inline:

<Label Background="0O angeRed"
Cont ent =" Kunal Chowdhury"
Font Si ze="25"
W dt h="300" Hei ght =" 60"
Paddi ng="10" Margi n="10"/>

Now, let's change it to set a background color from the system defined colors. To do this,
we need to use {x: stati c} markup extension to access the static properties. Here's how the
code will be changed:

<Label Background="{x: Static
Syst enCol ors. Cont r ol Dar kBrush}"
Cont ent =" Kunal Chowdhury"
Font Si ze="25"
W dt h="300" Hei ght =" 60"
Paddi ng="10" Margi n="10"/>

Y ou can aso access locally defined resources, within the XAML page or defined in a
centralized Resour cebi cti onary. Let's define a color within the same page, under w ndow:

<W ndow. Resour ces>
<Sol i dCol or Brush Col or =" G eenYel | ow"
x: Key="nyBrush"/ >
</ W ndow. Resour ces>

Add aroreground property to the label, to assign its foreground color. Let's bind it with the
static resource (nyBrush), that we defined earlier. Here's the code for reference:

<Label Background="{x: Static
Syst entCol ors. Contr ol Dar kBrush} ™"
For eground="{ St ati cResource myBrush}"
Cont ent =" Kunal Chowdhury"
Font Si ze="25"
W dt h="300" Hei ght ="60"
Paddi ng="10" Margi n="10"/>

Now let's build and run the application. Y ou will see the colors similar to the following
screenshot, where the background will have alight gray color (based on the color set to
your System'’s cont r ol Dar kBrush) and the foreground will have a greenish yellow color:
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[l static Binding Demo

Kunal Chowdhury
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How It works...

A markup extension is aclass that derives from syst em W ndows. Mar kup. Mar kupExt ensi on and
implements a single method named pr ovi deval ue. In this example, we have used the ¢ x: stati c}
markup extension, implemented by the syst em W ndows. Mar kup. St at i cExt ensi on Class, which
allowed you to access the static property.

Similarly, the {stati crResource} 1S USed to access the resource (col or, Brush, Converter, and more),
definedina XAML.
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Using value converters

Converters are often useful when you want to perform data binding between two properties that
have incompatible types. In such cases, you will need a piece of code which creates a bridge
between source and target. This piece of code is defined as avalue converter.

The 1 val ueconverter interface is used to create value converters and contains two methods named

convert and Convert Back:

e Convert(...): It gets called when the source updates the target object
e ConvertBack(...): It gets called when the target object updates the source object

In thisrecipe, we will learn how to create value converters and use them while data binding.
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Getting ready

Let's begin by creating a new WPF project. Call it croa. convert er Deno.
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How todoiIt...

To begin with the value converter, perform the following steps:

1. From the Solution Explorer, open the mai nw ndow. xan file.
2. Replace the existing @i d with the following XAML markup, which contains a checksox and
ARectangl e inside a st ackPanel :

<StackPanel Orientation="Horizontal"
Vertical Ali gnnment =" Top"
Mar gi n="20">
<CheckBox x: Name="chkBox"
Cont ent =" Show Hi de Box"/ >
<Rectangle Fill="Red" Margin="80 0 0 0"
W dt h="150" Hei ght =" 50"
Vi sibility="{Bindi ng | sChecked,
El ement Name=chkBox} "/ >

</ St ackPanel >

3. Thereisadata binding between the vi si bi1ity property of the Rect angl e and the 1 schecked
property of the cneckeox control. If you build and run the application, you will see that there
exists no visible change in the Ul when you change the checked state of the checkbox:

El Converter Demo

I:l o -

ﬂ Converter Demo

o -

4. Asthevisibility property does not accept bool ean Values, the rect angl e Stays always visible
by default. Now we will add the converter to it, which will automatically convert the value
from bool tOVisibility.

Let's create anew classfile in the project. Name it Bool ToVi si bi l i tyConverter.

Open the Bool Tovi si bi i tyconverter. cs file and add the followi ng namespaces system,
System G obal i zati on, Syst em W ndows, and Syst em W ndows. Dat a 8S usi ng Statement.

Now, mark the class as publ i ¢ and implement the | val ueconverter interface.

Add the following two code blocks inside the class:

o o

© N

publ i c obj ect Convert(object val ue,
Type target Type,
obj ect paraneter,
Cul turelnfo cul ture)
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10.

11.

12.
13.

return value is bool val &% val ? Visibility.Visible :
Visibility. Col |l apsed;
}

publ i ¢ object ConvertBack(object val ue,
Type target Type,
obj ect paraneter,
Cul turelnfo cul ture)

{
}

t hrow new Not | npl enent edExcepti on();

Now, go to the mi nw ndow. xani file and add the following XMLNS namespace, so that we
can declare the converter as a window resource:

xm ns: converters="cl r-nanmespace: CHO4. Convert er Deno"

Inside the w ndow tag, add the following markup to declare the converter that we have
created:

<W ndow. Resour ces>
<converters: Bool ToVi si bilityConverter
x: Key="Bool ToVi si bi lityConverter"/>
</ W ndow. Resour ces>

Now, in the binding syntax of the vi si bi 1ty property of rect angl e, associate the converter
as st ati cResour ce, & shown in the following code snippet:

Visibility="{Binding | sChecked, El enentNane=chkBox, Converter={StaticResource Bool

Once thisis done, build the project and run the application.

By default, the checkbox will be unchecked and the rectangle will not be visible on the
screen. Change the state of the checkbox to checked and observe that the rectangle will
become visible on the screen. Unchecking the box will again hide the rectangle:

[l converter Demo

|:| Show/Hide Box

Ol converter Demo

Show/Hide Box
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How It works...

A value converter is used to convert one value to another, by implementing the 1 val ueconvert er
interface. The values may be of the same type or different types, but require some
transformation that is not possible declaratively. These are often powerful because they are
written in code, and hence have more logic to control the functionality.

Aninstance of the converter is generally created in the XAML page and declared as aresource.
Then it setsto the controls by using binding expressions with the converter property.

Whenever the source property changes, the converter returns a different result through the
convert Method. The convert Back method is called in atwo-way binding mode, where the source
and target are reversed. In a one-way binding, there's no need to implement convert Back and
generally we set its body to return an exception, likethi§ throw new Not I npl enent edExcept i on() .
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Theresmore...

Y ou can extend the functionality of the converter by using the converter parameter. Let's modify
the convert method to utilize the parameter named par anet er and reverse the visibility based on
itsvalue.

To do so, open the Bool Tovi si bi I i tyconverter. cs @and modify the class implementation as shared
in the following code snippet:

public class Bool ToVisibilityConverter : |ValueConverter
{
publ i c object Convert(object val ue,
Type target Type,
obj ect paraneter,
Cul turelnfo culture)

{
var val = (bool) val ue;
if (paraneter is string param &&
param ToString(). Equal s("inverse")) { val = !lval; }
return val ? Visibility.Visible: Visibility. Coll apsed,;
}

public object ConvertBack(object val ue,
Type target Type,
obj ect paraneter,
Cul turelnfo culture)

{
}

t hrow new Not | npl enent edExcepti on();

}

Now, open the mai nw ndow. xani file and modify the data binding of the vi sibi ity property of the
Rect angl e tO have a convert er Par amet er =i nver se, as shared here:

<Rectangle Fill="Red" Margin="80 0 0 0"
W dt h="150" Hei ght ="50"
Vi sibility="{Bi nding |sChecked, El enent Name=chkBox,
Converter={Stati cResource Bool ToVi si bilityConverter},
Convert er Par anet er =i nverse}"/ >

Let's build and run the application. Y ou will see that, this time, the rectangle will be visible by
default when the checkbox is unchecked. Now change the status of the checkbox to check, and
you will see that the rectangle becomes visible on the screen:
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[l converter Demo

El o -

Ol converter Demo

Show/Hide Box

Y ou can, of course, change the implementation and the value of the convert er Par anet er , based on
your business requirement, and use the same converter classto return different values on various
conditions.

You can also Use Bool eanToVi si bi | i tyConverter, provided by .NET Framework. You
can read more about this converter here: https://msdn.microsoft.comven-us/library/syste
m.windows.contr ol s.bool eantovisibilityconverter (v=vs.110).aspx.
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https://msdn.microsoft.com/en-us/library/system.windows.controls.booleantovisibilityconverter(v=vs.110).aspx

Using multi-value converters

When you want to change the target value based on multiple values of the same or different

types, you will need to use multi-binding. Thisis done by using a multi-value converter
(I Mul ti Val ueConverter interface).

In thisrecipe, we will build a sample demo to learn how to work with multi-binding and multi-
value converters.
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Getting ready

Open your Visua Studio IDE and create a new project called cHo4. mul ti val ueConver t er Deno, based
on the WPF application project template.
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How todoiIt...

Once the project is created, follow these steps to design the Ul and do a multi-binding between
multiple el ements:

1. From the Solution Explorer, open the vai nw ndow. xamt page.
2. Inside the default ai d panel, create afew rows and columns, so that we can position
elements at specific cells. Let'sdivide the ari d into five rows and three columns:

<Gid. RowDef i niti ons>
<RowDefi ni tion Hei ght="Auto"/>
<RowDefi ni ti on Hei ght="Auto"/>
<RowDefi niti on Hei ght="Auto"/>
<RowDefi ni tion Hei ght="Auto"/>
<RowDefinition Height="*"/>

</ Gid. RowDefinitions>

<G&id. Col umbDefinitions>
<Col umbDefinition/>
<Col umbDefinition Wdth="90"/>
<Col umbDefinition/>

</ Gid. Col umbDefinitions>

3. Insidethe aid panel, insert the following XAML code snippet to add few labels and input
boxes inside the window:

<Text Bl ock Text="Firstnane:"

Gid. Col um="0" Margi n="2 0"/>
<Text Bl ock Text="M ddle:"

Gid. Col um="1" Margin="2 0"/>
<Text Bl ock Text ="Last nane:"

Gid. Col uim="2" Margin="2 0"/>
<Text Bl ock Text="Ful | nane: "

Gid. Row="2" G&id. Col umSpan="3"

Mar gi n="2 0"/ >

<Text Box x: Nanme="fir st Nanme"
Gid. Row="1" Gid. Col um="0"
Mar gi n="2 0"/ >

<Text Box X: Name="nmni ddl eNane"
Gid. Row="1" Gid. Col um="1"
Mar gi n="2 0"/ >

<Text Box x: Nanme="| ast Nane"
Gid. Row="1" Gid. Col um="2"
Margi n="2 0"/ >

<Text Box x: Name="ful | Nane"
Gid. Row="3" Gid. Col umSpan="3"
Margi n="2 0">

</ Text Box>

4. Build the project and run the application. Y ou will see four input boxes on the screen,
along with their associated |abels as follows:

www.EBooksWorld.ir



10.

11.

W multivalue Converter Demo

Firstname: Middle: Lastname:

Fullname:

Let's close the application and return to the Solution Explorer. Create a new class named
Ful | NameConver ter iNside the project.
Open the Ful | Naneconverter. cs file and implement 1 il ti val ueConverter ONit.

Define the following usi ng namespacesin the classfil§  system system @ obal i zati on, and
Syst em W ndows. Dat a.

Now add the following two methods inside the class, which implements the methods
defined in 1 mul ti val ueconverter interface:

publ i c object Convert(object[] values, Type targetType, object paraneter, Culturel

{
return string. Format ("{0} {1} {2}", values[O0], values[1],
val ues[2]);
}
public object[] ConvertBack(object value, Type[] targetTypes, object paraneter, C
{
return value. ToString().Split(" ");
}

Now navigate to the mai nw ndow. xani page and add the following XMLNS namespace, so
that the converter can be accessible from the XAML markup:

xm ns: converters="cl r-namespace: CHO4. Mul ti Val ueConvert er Deno”

Now add the converter to the window resource. To do this, inside the w ndow tag, add the
following markup to define the instance by key name:

<W ndow. Resour ces>
<converters: Ful | NaneConverter
x: Key="Ful | NameConverter"/>
</ W ndow. Resour ces>

Now, inside the Text property of theful 1 nane textbox, define the multi-binding to bind the
property with the Text property of three Text Box controls. Here's the code:

<Text Box x: Nanme="ful | Nanme"
Gid. Row="3"
Gi d. Col uimSpan="3"
Margi n="2 0">
<Text Box. Text >
<Mul ti Bi ndi ng Converter="{Stati cResource
Ful | NarreConverter}">
<Bi ndi ng El ement Nane="fi r st Nane"
Pat h="Text" Mbode="TwoWay"/>
<Bi ndi ng El enrent Nane="ni ddl eNane"
Pat h="Text" Mode="TwoWay"/>
<Bi ndi ng El erent Nanme="1 ast Nane"
Pat h="Text" Mode="TwoWay"/>
</ Mul ti Bi ndi ng>
</ Text Box. Text >
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| </ Text Box>

12. Once the binding is done, build the project and run the application. Y ou will see the same
Ul on the screen. Enter some strings in the Fi r st nane, M ddi e, and Last nane fields. Observe
the valuein the Ful | nare field:

O multivalue Converter Demo

Firstname: Middle: Lastname:
Manika P. |_C howdhury
Fullname:

Manika P. Chowdhury

13. Similarly, change the rui 1 nane field to hold three strings. Press the TAB key once you are
done, and observe the value of the other three field§ Fi rst name, M ddi e and Last nane.
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How It works...

When you use a converter of type i mil ti val ueConverter IN @mul ti Bi ndi ng, it passes the values
defined by the Bi ndi ng tag to the convert method as an object array. In our preceding example, we
passed three string values (fi r st Nane, ni ddi eName, @nd | ast Nane) tO the convert method. The method
then concatenated the strings to form a single string, which was the output string of the Ful I nane
field as the binding was made with its Text property.

Similarly, when we changed the value of the Ful I nane field, the convert Back method triggered by
the binding converter and returned the splitted strings. As per the binding order, those
automatically got assigned to the respective fieldg  Fi rstnane, M ddi e, and Last nane.
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Using Custom Controls and
User Controls

In this chapter, we will cover the following recipes:

Creating a custom control

Customizing the template of a custom control
Exposing properties from a custom control

Exposing events from a custom control

Extending the functionality of a control using behavior
Creating a User Control interface

Exposing events from a User Control

Customizing the XMLNS namespace
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| ntroduction

A custom control isaloosely coupled control defined in a class which derives from
the syst em W ndows. Control s. Control Class. You may also derive it from a different custom control,
depending on your requirement.

System.Windows.Controls.Control

Custom Control

The Ul of custom control is generally defined in aresourcedictionary inside the resour ce
file. We can create themes for custom control and reuse them in various projects very easily:

Generally, the custom controls are compiled into adi 1 assembly and can be reused in multiple
places very easily. Y ou have total control over its code, and thus it gives you more flexibility to
extend the behavior. Once you build and add a reference to the custom control in your project,
you can find it in the Visual Studio control toolbox, which will allow you to drag and drop the
control in your XAML design view and start working with it.

On the other end, User Control is nothing but a custom control that you derive to control the Ul
specific to your project. It derives from the syst em W ndows. Cont rol s. User Cont rol s Class, which
basically inherits from syst em W ndows. Control s. Control :

System.Windows.Controls.Control

System.Windows.Controls.UserControl

Generally, the User Control gets placed inside a XAML page with tight bonding to its code
behind. Y ou can directly accessits Ul elements from the code behind and do some specific
operations.

A point to remember isthat you can't create theming support for User Controls
but you can style them by creating theme for its child, custom controls. Also, once
you create a User Control Ul in one project, you can't change it in the other
projects.

In this chapter, we will learn how to create custom controls and User Controls, and then
customize them based on need.
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Creating a custom contr ol

Before working with custom controls, you will need to know how to create custom controls and
how to add them to any XAML pages. In this recipe, we will learn these basic operations first.
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Getting ready

Let's open the Visua Studio IDE and create a new WPF application project,
caled cHos. sear chcont r ol Der.
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How todoiIt...

Perform the following steps to create your first custom control, which will contain atext input
box and a button to build a search control. At the end, we will add it to the application window:

1. Once the project has been created, right-click on the project, from Solution Explorer, and
follow Add | New Item... from the context menu entries. A new dialog window will pop up
on the screen.

2. Inside the Add New Item dialog window, expand the Installed | Visual C# | WPF tree item,
from the left navigation panel, and select Custom Control (WPF) from the right screen:

Add Mew ltem - CHO5.5earchControlDemo

4 |nstalled Sort by: Default > ;;: |:E Search (Ctrl+E) P~
4 Visual CZ e ;
e | | Window (WPF) Visual C# Type: Visual (=
Code < . . i
Windows Presentation Foundation custom
Dat
e I_j Page (WPF) Visual C# control
General >
Windows Forms =) . ’
User Control (WP Visual C#
WPF i, | HHER
b Online m Resource Dictionary (WPF) Visual C#
<my
-
B Custom Control (WPF) Visual C#
CET
I:.j Flow Document (WPF) Visual C#
>
: : 4
jl’x_j Page Function (WPF) Visual C
Splash Screen (WPF) Visual C#
Mame: SearchControl.cs
Add Cancel

3. Give the custom control a name (let's say, searchcontrol . cs) and click Add to createit. This
will create the class file named sear chcont rol . ¢cs inside the project, and afolder (named
Themes) CONtaiNiNg a Generi c. xanl file.

4. Open the eeneric. xant file, which will contain a sty e for the custom control that we
created. This gets generated automatically by the Visual Studio IDE, while creating the
custom control from the default template. Here's the default styi e:

<Styl e Target Type="{x: Type | ocal : SearchControl }">
<Setter Property="Tenpl ate">
<Setter. Val ue>
<Control Tenpl ate Tar get Type="{x: Type | ocal :
SearchControl }">
<Bor der Background="{Tenpl at eBi ndi ng
Backgr ound} ™
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Bor der Brush="{ Tenpl at eBi ndi ng
Bor der Brush} ™"

Bor der Thi ckness="{ Tenpl at eBi ndi ng
Bor der Thi ckness}" >

</ Bor der >
</ Contr ol Tenpl at e>
</ Setter. Val ue>
</ Setter>
</ Styl e>

. Now replace the preceding st yi e of the control with the following one, which contains an
input box and a button, as the control template insideaai d:

<Styl e Target Type="{x: Type | ocal : SearchControl }">
<Setter Property="Height" Val ue="26"/>
<Setter Property="Wdth" Val ue="150"/>
<Setter Property="Tenpl ate">
<Setter. Val ue>
<Control Tenpl ate Target Type="{x: Type
| ocal : SearchControl }">
<Gid>
<@ i d. Col umbDefinitions>
<Col umbDefinition Wdth="*"/>
<Col umbDefi ni ti on W dt h="Auto"/>
</ Grid. Col umbDefinitions>
<Text Box x: Name=" PART_Text Box"
Gid. Col utm="0"

Hori zontal Al i gnment="Stretch”
Vertical Alignnent="Stretch"/>
<But t on x: Name="PART_Butt on"
Cont ent =" Sear ch"
Gid. Col utm="1"
Mar gi n="2" Paddi ng="8 2"
Hori zontal Al i gnment =" Stretch”
Vertical Alignnent="Stretch"/>
</Gid>
</ Control Tenpl at e>
</ Setter. Val ue>
</ Setter>
</ Styl e>

. Now open the mai nw ndow. xamt page, and add the following XMLNS namespace:

xm ns: control s="cl r- namespace: CHO5. Sear chCont r ol Denp"

. Now, inside the default oi d panel, add the custom control that we just created, and
optionally set its Hei ght and w dt h properties:

<@id>
<control s: SearchControl Hei ght="30"
W dt h="180"/ >
</Gid>

. That'sal! Our first custom control has been created and added to the mi nw ndow Of the
application. Let's build and run the application. Y ou will see the following Ul on the
screen:

M custom Control Demo

Search

www.EBooksWorld.ir



We have just added the Ul of our custom control here and hence no functionality related to
search will work. We will enhance the functionalities in the next recipes.
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How It works...

When you first create a custom control in aproject, Visua Studio creates afolder named thenes,
and places afile named ceneri c. xant . Thisfile contains all the styles and templates of the custom
controls, by default. When you add more custom controls inside the same project,

the ceneric. xani file gets updated with the styles of the new controls.

The property called Tar get Type defines the type of the control for which we are going to create
the Style. In the precedl ng example, <Styl e Target Type="{x: Type | ocal : SearchControl }"> defines the
style of the custom control called sear chcont rol . TO change the Ul of the control, we need to
update the same style.

The <cont rol Tenpl ate Tar get Type="{x: Type | ocal : Sear chCont r ol } "> defines the template of the
control, which generally residesinside the sty e.

The setter propertiesinside the styi e define the default value of various properties of the said
control. In the preceding example, we have defined the default value of the Hei ght and wi dt h
properties. Y ou can add additional property values.
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Theresmore...

Before going further with the custom controls, you need to learn and understand some other
points related to them. Let's discuss them in the following sections.
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XMLNS attribute declar ation

When the custom control is present within the same project where you are going to useit, you
need to add the XMLNS attribute in the following way:

| xm ns: control s="cl r-namespace: CHO5. Sear chControl "

Thisisthe same way we added it in the preceding example. Theci r - nanespace defines the
namespace where the controls are available. A single namespace can have one or more controls.

When the custom control is present in adifferent project to the one where you are going to add
it, you need to add the XMLNS attribute in the following way:

| xm ns: control s="cl r-namespace: CHO5. Sear chCont r ol ; assenbl y=CHO5. Sear chCont r ol Denp"

Here, theci r - namespace defines the namespace of the controls, whereas the assenbi y defines the
fully qualified name of the assembly where the control is present.
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Default styling

When you create a custom control, all the default properties of its base class, cont rol , gets
assigned to it. Y ou can use Tenpl at eBi ndi ng t0 bind the data to a specific control. For example, to
change the background color of the input box based on the Backgr ound property set on the control
level, you need to create the template binding in the following way:

<Text Box x: Nanme="PART_Text Box"
Gid. Col utm="0"
Mar gi n="2"
Backgr ound="{ Tenpl at eBi ndi ng Backgr ound}"
Hori zontal Ali gnnent="Stretch"
Vertical Alignment="Stretch"/>

Now, when you change the color of the contral, it will change the color of the said input box.

Set a color to the Backgr ound property of our search control inside the vai nw ndow. xamt and observe
the change.
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Toolbox integration

When you create a custom control within the same project and/or reference adi 1 containing any
custom control, you will be able to utilize the Visual Studio Toolbox to drag and drop the
control directly to the XAML/designer view.

After creating the control or adding the control library in a project, you need to build it first.
Now, open any XAML page and navigate to the Visual Studio Toolbox. You will be ableto find
the control, as demonstrated here:

Search Toolbox P~
4 CHO3.SearchControlDemo Controls
k  Pointer

&1 SearchContral (CHO5.5earchControlDemo)
I Common WPF Controls \
I- All WPF Controls

4 General

There are no usable controls in this group. Drag an
item onto this text to add it to the toolbox.

Now you can drag it to the place where you want to add the said control.
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Customizing thetemplate of a
custom contr ol

The development of a custom control aways requires its default template to be changed to give
it aproper look and make it ready for theming support. That starts with the customization of the
template and its default values.

In this recipe, we will learn how to change the template and use Tenp! at eBi ndi ng t0 Create a
relation with its property values.
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Getting ready

To get started, launch Visual Studio, create a project, and add a new custom control in it. For
this demonstration, we will be using the existing project, cHos. sear chcont r ol Deno, that we created
in the previous recipe. So, let's open the project.
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How todoiIt...

Aswe want to customize the template of the custom control to have a proper template binding,
perform the following steps:

1. Opentheceneric.xam file, which is present under the thenes folder of the project.
2. Now, scroll down to the definition of the cont r ol Tenpl at e aS we need to customize the look

and fee! of it.

3. Search for the Text Box control named PART_Text Box, and set its Backgr ound, Bor der Brush,
Bor der Thi ckness, a@nd For egr ound properties to have a binding with the control's default

properties.

4. Similarly, set the Backgr ound and For egr ound property of the button (pArT_eut t on) to the same
properties of the control, by using template binding. Here's the complete code of the

modified control template:

<Gid>

</Gid>

5. You can also assign default values to your control templates, by using the <setter/ > tag.
You will need to add it inside the <st yi e/ > definition. To add default values to the Hei ght,
W dt h, Backgr ound, Bor der Br ush, Bor der Thi ckness, and For egr ound properties, add the followi ng

<Control Tenpl at e Tar get Type="{x: Type | ocal : SearchControl }">

<Gid. Col umbDefinitions>
<Col umbDefinition Wdth="*"/>
<Col umbDefinition Wdth="Auto"/>
</ Gid. Col umbDefinitions>
<Text Box x: Nanme="PART_Text Box"

Gid. Col utm="0"
Mar gi n="2"
Backgr ound="{ Tenpl at eBi ndi ng Backgr ound}"
Bor der Brush="{ Tenpl at eBi ndi ng
Bor der Brush} "

Bor der Thi ckness="{ Tenpl at eBi ndi ng

Bor der Thi ckness} "
For egr ound="{ Tenpl at eBi ndi ng For eground}"
Hori zontal Al i gnment =" Stretch”
Vertical Alignment="Stretch"/>

<But ton x: Name="PART_Button"

Cont ent =" Sear ch"

Gid. Col utm="1"

Mar gi n="2" Paddi ng="4 2"

Backgr ound="{ Tenpl at eBi ndi ng Backgr ound}"
For egr ound="{ Tenpl at eBi ndi ng For eground}"
Hori zontal Al i gnnent="Stretch"

Vertical Alignment="Stretch"/>

</ Cont r ol Tenpl at e>

code block inside the sty e tag:

<Setter Property="Height" Val ue="30"/>

<Setter Property="Wdth" Val ue="280"/>

<Setter Property="Background" Value="AliceBlue"/>
<Setter Property="BorderBrush" Val ue="Light SkyBl ue"/>
<Setter Property="BorderThi ckness" Val ue="1"/>
<Setter Property="Foreground" Val ue="Navy"/>

6. Once done, compile your project and run it. You will see the following screen, where the
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background of the Text Box and But t on controls are painted with aii cesl ue color. Similarly,
the other styles are applied as per the default values specified:

W Custom Control Demo

|Samp|e search text et

. You can override the default style values in your application, where you are using the
control. To do this, open the vai nw ndow. xam file and add a custom Backgr ound color,
Bor der Br ush, For egr ound, aNd Bor der Thi ckness t0 the control as follows:

<Gid>
<control s: SearchContr ol
Backgr ound="#2200FF00"
Bor der Thi ckness="2"
Bor der Brush="Gr eenYel | ow'
For egr ound="Green"/ >
</@id>

. Now, if you build and run the application, you will notice the Ul changed as per the
custom value that you specified directly to the control:

B Customn Control Demo

Sample search text Search
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How It works...

Tenpl at eBi ndi ng IS atype of binding used mainly while working with templates. This allows you
to replace the visual tree of controls for a completely fresh look and feel, based on the theme or
style that you want to use. It also helps you to reference the parent control, read its properties,
and apply its values.

When you apply atemplate binding to a control, present in the cont r ol Tenpl at e Of the parent
control, it first checks whether the property is present to the parent control. If it isnot present, it
throws an XAML syntax error.

If it finds the property, it checks whether the value is supplied from the place where the custom
control has been used. If it finds no reference, it applies the default value to the property.
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Exposing propertiesfrom the
custom control

Most of the time, while using custom controls, we need to expose additional properties based on
the requirement. In this recipe, we will demonstrate exposing dependency properties from the
custom control and binding the record to the UI.
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Getting ready

Let's extend our previous project to perform these steps. To get started, launch Visual Studio and
open the project cHos. sear chCont r ol Deno.
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How todoiIt...

Once the project has been opened, perform the following steps to create a dependency property
named sear chTer mand bind it with the control Ul:

1.

oA LN

~

0.

10.

L et's open the sear chcont rol . ¢s tO Create a dependency property. Inside the class definition,
type propdp and press the TAB key twice to create the property structure. By default, it
generates myproperty Of typeint.

Change the property type fromint tostring and press TAB.

Rename mpr oper ty 10 searchTer mand press TAB again.

Now change owner cl ass tO searchcontrol and press TAB.

Passstring. Enpty as the default value to the proper t yMet aDat a.

Once these preceding steps are done, your property is ready to use. Now open the
Generic.xan page to create the binding to the Ul control.

Inside the template of the control, find the Text Box Named PART_Text Box.

Now, add the Text property to it, by using Tenpl at ei ndi ng. Y 0u Will see the dependency
property (searchTerm) listed in the XAML IntelliSense, as shown here:

<TextBox x:Name="PART_TextBox"
Grid.Column="@"
Margin="2"
Text="{TemplateBinding Sear}"
Background="{TemplateBi
BorderBrush="{TemplateBinding BorderBrush}"
BorderThickness="{TemplateBinding BorderThickness}"
Foreground="{TemplateBinding Foreground}"

L et's complete the template binding as follows:

<Text Box x: Name="PART_Text Box"

Gid. Col um="0"
Mar gi n="2"
Text =" { Tenpl at eBi ndi ng SearchTernt"
Backgr ound="{ Tenpl at eBi ndi ng Backgr ound}"
Bor der Brush="{ Tenpl at eBi ndi ng Bor der Brush}"
Bor der Thi ckness="{ Tenpl at eBi ndi ng

Bor der Thi ckness}"
For egr ound="{ Tenpl at eBi ndi ng For eground}"
Hori zontal Al i gnnent="Stretch"
Vertical Alignment="Stretch"/>

Now navigate to the mai nw ndow. xani page and add the sear chTer m property to the control that
we have already added:
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<controls:SearchControl
Sear]
p
{} TextSearch
BorderBrush="GreenYellow"
Foreground="Green" />

11. Set some sample stringsto it:

<control s: Sear chContr ol
SearchTerne"nmy search ternf
Backgr ound="#2200FF00"
Bor der Thi ckness="2"
Bor der Brush=" G eenYel | ow'
For egr ound="Green"/ >

12. Build the project and runit. Y ou will see that the string that you assigned to the sear chTerm
property of the control, actually assigned the value to the search Text Box:

B Custormn Control Demo

my search term Search
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How It works...

Template binding works only with the dependency properties. When you assign a value to the
dependency property, it automatically updates the child control where you have created the
binding. In our example, when you assign a value to the sear chter mproperty, it sets the value to
the textbox (PaRT_Text Box) control's Text property and thus you can see the value provided to it.
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Exposing events from a custom
control

When you build any custom control, you need to expose additional events, based on the child
controls and functionality that you want to expose to the user. In this recipe, we will learn how
to expose a custom event from a custom control and perform a specific operation using it.
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