6. WPF - vytvarime kontroly

Co je to kontrola? Kontrola je samostatny interaktivni prvek s grafickym rozhranim.

.NET Framework obsahuje spoustu pfedvytvorenych kontrol (Button, TextBox, ComboBox, CheckBox,

RadioButton, ProgressBar ...) coz usnadiuje praci programatora, ktery nemusi neustale

implementovat prvky, které pouziva opakované v rlznych aplikacich.
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Zaciname

MozZna jste si vSimli, kolik vlastnosti, metod a udalosti maji kontroly ve WPF. Abychom je u nasi

kontroly nemuseli sami implementovat, mame k dispozici dvé tfidy - UserControl nebo

CustomControl, ze kterych vychazime.

UserControl vs CustomControl
Jaky je mezi nimi rozdil?
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Pfi odvozeni z CustomControls mame vice prostoru pfi vyvoji, jsou zdédény pouze nejdilezitéjsi
vlastnosti, metody a udalosti potfebné pro pouZiti kontroly v uZivatelském rozhrani. U odvozeni z
CustomControl se striktné oddéluje logicka ¢ast od grafické. Pocita se s tim, Ze vyvojar kontroly se
zaméri zejména na logiku a az programator pouzivajici tuto kontrolu si ji sdm naskinuje. Protoze vyvoj
kontroly odvozené ze tfidy CustomControl je docela naro¢né, mame k dispozici jesté UserControl.

Vyvoj kontroly odvozené od ttidy UserControl je o mnoho jednodussi, vzhled je na vyvojafi kontroly
(neni zde podpora skinovatelnosti) a programovani kontroly se vice podobna vyvoji samotné aplikace
(kontrolu skladame z jinych komponent).

Tedy vyvoj z CustomControls je komplikovanéjsi pfi vyvoji, ale flexibilnéjsi pfi pouziti.
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Zde vidime vytvorenou kontrolu hodin. U prvniho obrazku se jedna o CustomControl - je zde pouze
jednoduché grafické rozhrani. Na druhém obrdazku se jednd o UserControl. Rozdil? UserControl ma
vytvorené grafické rozhrani vyvojarem kontroly a programator pfi pouZiti nemuZze tento vzhled
zménit. U CustomControl je grafické rozhrani velice jednoduché, protoze zde jde hlavné o logickou
Cast, ale narozdil od UserControly si mGzeme cely vzhled prepsat a mUZe vypadat tfeba jako na
druhém obrazku. TakZe ... u CustomControl si mizZeme zvolit vlastni vzhled, u UserControl si musime
vystacit se vzhledem vytvofenym vyvojafem kontroly.

Vytvarime kontrolu
Ukdazeme si vyvoj kontroly zaloZzené na UserControl od samotné implementace aZ po pouZiti v
aplikaci.

Nejdtive vytvofime novy WPF projekt pojmenovany "RatingControl". Do tohoto projektu vloZzime
novou UserControl.

Pravym tlacitkem mysi kliknéte na projekt RatingControl v Solution Exploreru > Add > New Item >
User Control (WPF) pojmenovanou "Rating"
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Do projektu byl pfidan soubor Rating.xam/ a ptipojeny soubor Rating.xaml.cs.
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Rating.xaml!

<UserControl x:Class="RatingControl.Rating"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml">
<Grid>

</Grid>
</UserControl>



Rating.xaml.cs

using System;

using System.Windows;

using System.Windows.Input;
using System.Windows.Controls;
using System.Windows.Shapes;

namespace RatingControl

{

public partial class Rating : System.Windows.Controls.UserControl

{
public Rating ()

{

InitializeComponent () ;

VloZime kontrolu do aplikace, abychom vidéli provadéné zmény.

Window1.xaml

<Window x:Class="RatingControl.Windowl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:rc="clr-namespace:RatingControl"
Title="RatingControl" Height="300" Width="300" Padding="40"
>
<StackPanel Margin="40">
<rc:Rating />
</StackPanel>
</Window>

1. Namapovali jsme namespace RatingControl na element rc, pres tento element midzeme
pristupovat k prvkiim v tomto namespace.

xmlns:rc="clr-namespace:RatingControl"

* Pokud bychom mapovali kontrolu implementovanou v jiném projektu naseho solution (jiné asembly):

xmlins:rc="clr-namespace:RatingControl;assembly=[NdzevAssembly]"

2. Vlozili jsme nasi kontrolu Rating mezi elementy StackPanel.



Implementace kontroly
Vytvofime kontrolu pro hodnoceni * % % pouzivanou ¢asto na webovych strankach.

Co vSechno ma umét?
Dame moznost programatorovi pouzivajici kontrolu zadat tvary zobrazené v kontrole a smér
vykresleni. Hodnoceni bude pfistupné pres vlastnost CurrentRating. Nakonec jako bonus pfidame

efekt - odlesk.

Nase kontrola bude tedy ve findle vypadat trochu nezvykle...
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* U tohoto prikladu byl kladen diraz spise na ukdzku novych postup( neZ na pouZitelnost kontroly v

redlné aplikaci

Nejdrive vytvofime vlastnost Items, do této vlastnosti programator vloZi tvary, které se v kontrole
maji zobrazit. Na obrazku vysSe jsou v kontrole zobrazeny dva kruhy a dva ¢tverce, takZe do vlastnosti
Items musely byt tyto kontroly vioZeny (uz i takto nastylované). Pokud bychom chtéli napfriklad jen
jeden obdelnik a elipsu, tak pouZiti kontroly v aplikaci by mohlo vypadat takto:

<Rating>
<Rating.Items>
<Rectangle />
<Ellipse />
</Rating.Items>
</Rating>

Rating.xaml

<UserControl x:Class="RatingControl.Rating"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Width="200" Height="100">
<!-- Resources -->
<UserControl.Resources>
<Style TargetType="Shape" x:Key="ShapeStyler">
<Setter Property="Stroke" Value="Transparent" />
<Setter Property="StrokeThickness" Value="3" />
<Style.Triggers>



<Trigger Property="IsMouseOver" Value="True">
<Setter Property="Stroke" Value="Black" />
</Trigger>
</Style.Triggers>
</Style>
<Style TargetType="TextBlock">
<Setter Property="Foreground" Value="White" />
<Setter Property="HorizontalAlignment" Value="Center" />

<Setter
<Setter

</Style>

</UserControl.Resources>

<Grid Name="MainPanel" />
</UserControl>

Rating.xaml.cs

using
using
using
using
using
using

System;
System.
System.
System.
System.
System.

Property="VerticalAlignment" Value="Center" />
Property="IsHitTestVisible" Value="True" />

Windows;

Windows. Input;
Windows.Controls;
Windows.Shapes;
Collections.Generic;

namespace RatingControl

{

public partial class Rating : System.Windows.Controls.UserControl

{

private List<Shape> items = new List<Shape> () ;
public List<Shape> Items

{

get { return items; }

public Rating ()

{

InitializeComponent () ;

public override void EndInit ()

{

base.EndInit () ;

MainPanel.ColumnDefinitions.Clear () ;
MainPanel.Children.Clear () ;

for (int i = 0; 1 < items.Count; i++)

{

// Rating

TextBlock rating = new TextBlock();
rating.Text = i.ToString() ;
rating.IsHitTestVisible = false;

// Shape
items[i].Style = (Style)FindResource ("ShapeStyler") ;

// Grid

MainPanel.ColumnDefinitions.Add (new ColumnDefinition());
Grid.SetColumn (items([i], 1);

Grid.SetColumn (rating, 1i);



// Insert elements into application

MainPanel.Children.Add (items[i]) ;
MainPanel.Children.Add (rating) ;

PouZziti - Window1.xaml

<StackPanel Margin="30">
<rc:Rating Width="200" Height="50">
<rc:Rating.Items>
<Ellipse Fill="Red" />
<Ellipse>
<Ellipse.Fill>

<LinearGradientBrush StartPoint="0,0" EndPoint="0,1">
<GradientStop Offset="0" Color="Green"
<GradientStop Offset="1" Color="Black" />

</LinearGradientBrush>
</Ellipse.Fill>
</Ellipse>
<Rectangle Fill="Green" />
<Rectangle Fill="Green">
<Rectangle.LayoutTransform>
<RotateTransform Angle="45" />
</Rectangle.LayoutTransform>
</Rectangle>
</rc:Rating.Items>
</rc:Rating>
</StackPanel>
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vkladame do Gridu ,,MainPanel”.

1. V proméné items mame uloZené tvary zadané programdtorem do vlastnosti /tems.
Jedna se o proménou typu List<Shapes> (pole typu Shapes).

2. Prepsali jsme metodu Endlnit(), ktera se vola vidy, kdyzZ je kontrola inicializovana. V této
metodé volame plivodni metodu, poté zpracovavame tvary vloZzené do /tems a ty nakonec

Rating.xaml.cs




Rating.xaml

3. V Resources elementu UserControl jsme vytvotili styl pro prvky typu Shape a TextBox.

Window1.xaml
4. Nakonec jsme do Rating./ltems vlozili tvary pro danou instanci kontroly.

a. cervend elipsa

b. elipsa s barevnym prechodem (linedrni gradient zelend - ¢erna)
c. zeleny obdelnik
d. zeleny obdelnik - rotace 45°

Mame vytvorené rozhrani kontroly a nyni naimplementujeme hodnoceni. Uzivatel klikne na néktery
z tvar(l (coz predstavuje hodnoceni) a to bude uloZené ve vlastnosti CurrentRating.

Rating.xaml.cs

public partial class Rating : System.Windows.Controls.UserControl
{
private List<Shape> items = new List<Shape>();
public List<Shape> Items
{
get { return items; }

}

private int currentRating
public int CurrentRating

{

_1;

get { return currentRating; }
set { currentRating = value; }

public Rating ()
{

InitializeComponent () ;

public override void EndInit ()

{
base.EndInit () ;

MainPanel.ColumnDefinitions.Clear () ;
MainPanel.Children.Clear () ;

for (int i = 0; i < items.Count; i++)

{
// Rating
TextBlock rating = new TextBlock();
rating.Text = i.ToString();

rating.IsHitTestVisible = false;

// Shape
items[i].Style = (Style)FindResource ("ShapeStyler");
items[i] .Tag = i;
items[i] .MouseLeftButtonDown +=
new MouseButtonEventHandler (ShapeClick) ;

// Grid
MainPanel.ColumnDefinitions.Add (new ColumnDefinition());



Grid.SetColumn (items[i], 1);
Grid.SetColumn (rating, 1i);

// Insert elements into application
MainPanel.Children.Add (items[1]);
MainPanel.Children.Add (rating) ;

}

void ShapeClick (object sender, MouseButtonEventArgs e)
{

Shape shape = (Shape) sender;

currentRating = (int)shape.Tag;

1. Nadeklarovali jsme proménou currentRating, kde je uloZzeno hodnoceni. K této proméné
pfistupujeme pres vlastnost CurrentRating.

2. Pokliknuti na tvar se zavola metoda ShapeClick(). V této metodé uloZime do currentRating
poradi (=hodnoceni) tvaru. O kolikaty prvek v poradi se jedna pozname z vlastnosti Tag, do
které jsme si poradi ulozili.

Nyni mame zakladni funkce kontroly naimplementované, hodnotu hlasovani mame pftistupnou pres
vlastnost CurrentRating. Nicméné hodnotu této vlastnosti mizZeme cist, ale nemuiZeme ji pouZit jako
zdroj pfi bindovani. Pro¢? Nejednd se o DependencyProperty. Je dobrym zvykem tyto vlastnosti jako
DependencyProperty naimplmenetovat ... a jak na to si ukazeme nyni.

Zména na Dependency Property

Rating.xaml.cs

public partial class Rating : System.Windows.Controls.UserControl
{
private List<Shape> items = new List<Shape>();
public List<Shape> Items
{
get { return items; }

}

private static readonly DependencyProperty CurrentRatingProperty =
DependencyProperty.Register
("CurrentRating", typeof (int), typeof (Rating));

public int CurrentRating

{
get { return (int)GetValue (CurrentRatingProperty); }
set { SetValue (CurrentRatingProperty, value); }

}

public Rating()

{
InitializeComponent () ;
CurrentRating = -1;



public override void EndInit ()

{
base.EndInit () ;
MainPanel.ColumnDefinitions.Clear () ;
MainPanel.Children.Clear () ;

for (int i = 0; 1 < items.Count; i++)

{
TextBlock rating = new TextBlock(); // Rating
rating.Text = i.ToString();
rating.IsHitTestVisible = false;

// Shape
items[i].Style = (Style)FindResource ("ShapeStyler");
items[i].Tag = 1i;
items[i] .MouseLeftButtonDown +=
new MouseButtonEventHandler (ShapeClick);

// Grid

MainPanel.ColumnDefinitions.Add (new ColumnDefinition());
Grid.SetColumn (items[1i], 1i);

Grid.SetColumn (rating, 1i);

// Insert elements into application
MainPanel.Children.Add (items[i]);
MainPanel.Children.Add(rating) ;

}

void ShapeClick(object sender, MouseButtonEventArgs e)
{

Shape shape = (Shape)sender;

CurrentRating = (int)shape.Tag;

Pouziti - Window1.xaml

<StackPanel Margin="30">
<rc:Rating Width="200" Height="50" x:Name="myRating">
<rc:Rating.Items>
<Ellipse Fill="Red" />
<Ellipse>
<Ellipse.Fill>
<LinearGradientBrush StartPoint="0,0" EndPoint="0,1">
<GradientStop Offset="0" Color="Green" />
<GradientStop Offset="1" Color="Black" />
</LinearGradientBrush>
</Ellipse.Fill>
</Ellipse>
<Rectangle Fill="Green" />
<Rectangle Fill="Green">
<Rectangle.lLayoutTransform>
<RotateTransform Angle="45" />
</Rectangle.LayoutTransform>
</Rectangle>
</rc:Rating.Items>
</rc:Rating>
<TextBlock Text="{Binding ElementName=myRating, Path=CurrentRating}"
TextAlignment="Center" Margin="20" FontSize="15" />
</StackPanel>
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Rating.xaml.cs
1. Hodnoceni jiz neni uloZzeno ve fieldu, ale je nyni ulozeno v CurrentRatingProperty.

Protoze se jedna o DependencyProperty, hodnotu lze ¢ist nebo ukladat pouze pomoci metod
GetValue() a SetValue().

Window1.xaml
2. Vytvofili jsme v aplikaci TextBlock, do kterého zobrazime hodnoceni.

Protoze CurrentRating je nyni DependencyProperty, nabindovali jsme TextBlock.Text

na tuto vlastnost.

Odlesk
Vyuzijeme grafické moznosti WPF a pfidame jednoduchy efekt — odlesk. Odlesk je pouze vykresleni
kontroly znovu, do ztracena a obracené.
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Rating.xaml!

</Style>
</UserControl.Resources>
<Grid>
<Grid.RowDefinitions>
<RowDefinition />
<RowDefinition />
</Grid.RowDefinitions>

<!-- Zde jsou tvary -->
<Grid Name="MainPanel" Grid.Row="0" />
<!-- Zde je vykreslen odlesk -->

<Border Grid.Row="1">
<Border.Background>
<VisualBrush Visual="{Binding ElementName=MainPanel}">

<!-- Vykreslit obracené -->
<VisualBrush.RelativeTransform>
<TransformGroup>

<ScaleTransform ScaleY="-1" CenterY="0.5" />
</TransformGroup>
</VisualBrush.RelativeTransform>
</VisualBrush>
</Border.Background>
<!-- Vykreslit do ztracena -->
<Border.OpacityMask>
<LinearGradientBrush StartPoint="0,0" EndPoint="0,1">
<GradientStop Color="#AA000000" Offset="0" />
<GradientStop Color="Transparent" Offset="0.6" />
</LinearGradientBrush>
</Border.OpacityMask>
</Border>
</Grid>
</UserControl>

1. Vytvofili jsme Grid o dvou fadcich, v prvnim bude celé rozhrani kontroly, ve druhém odlesk.

2. Vlozili jsme Border, na jehoz pozadi jsme nabindovali MainPanel. Vyhoda poufZiti bindovani
je, Ze automaticky reflektuje zmény kontroly v odlesku (napfiklad ramecek po najeti mysi nad
jakykoliv tvar se objevi i v odrazu)

3. Pozadi jsme otocili a pfidali OpacityMask - linearni gradient definujici prdhlednost

Smeér vyKkresleni

Posledni vlastnost, kterou budeme implementovat, je smér vykresleni kontroly. Programator bude
mit moZnost si vybrat, zda chce aby se kontrola vykreslila Horizontalné nebo Vertikalné.



Rating.xaml.cs

namespace RatingControl

{

public enum OrientationEnum { Vertical, Horizontal }

public partial class Rating : System.Windows.Controls.UserControl
{
public static readonly DependencyProperty OrientationProperty =
DependencyProperty.Register
("Orientation", typeof (OrientationEnum), typeof (Rating))

public OrientationEnum Orientation

{
get { return (OrientationEnum)GetValue (OrientationProperty); }
set { SetValue (OrientationProperty, value); }

private List<Shape> items = new List<Shape>();
public List<Shape> Items
{

get { return items; }

private static readonly DependencyProperty CurrentRatingProperty =
DependencyProperty.Register
("CurrentRating", typeof (int), typeof (Rating));

public int CurrentRating

{
get { return (int)GetValue (CurrentRatingProperty); }
set { SetValue (CurrentRatingProperty, value); }

public Rating()

{
InitializeComponent () ;
CurrentRating = -1;

}

public override void EndInit ()

{
base.EndInit () ;

MainPanel.ColumnDefinitions.Clear () ;
MainPanel.Children.Clear () ;

for (int i = 0; i < items.Count; i++)

{
// Rating
TextBlock rating = new TextBlock();
rating.Text = i.ToString();
rating.IsHitTestVisible = false;

// Shape
items[i].Style = (Style)FindResource ("ShapeStyler");
items[i].Tag = 1i;
items[i] .MouseLeftButtonDown +=
new MouseButtonEventHandler (ShapeClick);



// Grid

MainPanel.ColumnDefinitions.Add (new ColumnDefinition());
Grid.SetColumn (items[i], 1);

Grid.SetColumn (rating, 1i);

// Vlozeni prvku do aplikace
MainPanel.Children.Add (items[i]);
MainPanel.Children.Add(rating) ;

void ShapeClick (object sender, MouseButtonEventArgs e)
{

Shape shape = (Shape) sender;

CurrentRating = (int)shape.Tag;

Rating.xaml

<UserControl x:Class="RatingControl.Rating"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:rc="clr-namespace:RatingControl"
Width="200" Height="100" Name="MyControl">
<!-- Orientation -->
<UserControl.Style>
<Style TargetType="{x:Type rc:Rating}">
<Style.Triggers>
<DataTrigger Binding="{Binding ElementName=MyControl,Path=Orientation}">
<DataTrigger.Value>
<rc:OrientationEnum>Vertical</rc:0OrientationEnum>
</DataTrigger.Value>
<Setter Property="LayoutTransform">
<Setter.Value>
<RotateTransform Angle="90" />
</Setter.Value>
</Setter>
</DataTrigger>
</Style.Triggers>
</Style>
</UserControl.Style>
<!-- Resources -->
<UserControl.Resources>
<Style TargetType="Shape" x:Key="ShapeStyler">
<Setter Property="Stroke" Value="Transparent" />
<Setter Property="StrokeThickness" Value="3" />
<Style.Triggers>
<Trigger Property="IsMouseOver" Value="True">
<Setter Property="Stroke" Value="Black" />
</Trigger>
</Style.Triggers>
</Style>
<Style TargetType="TextBlock">
<Setter Property="Foreground" Value="White" />
<Setter Property="HorizontalAlignment" Value="Center" />
<Setter Property="VerticalAlignment" Value="Center" />
<Setter Property="IsHitTestVisible" Value="True" />
</Style>



</UserControl.Resources>
<!-- Implementace -->
<Grid>
<Grid.RowDefinitions>
<RowDefinition />
<RowDefinition />
</Grid.RowDefinitions>
<Grid Name="MainPanel" Grid.Row="0" />
<Border Grid.Row="1">
<Border.Background>
<VisualBrush Visual="{Binding ElementName=MainPanel}">
<VisualBrush.RelativeTransform>
<TransformGroup>
<ScaleTransform ScaleY="-1" CenterY="0.5" />
</TransformGroup>
</VisualBrush.RelativeTransform>
</VisualBrush>
</Border.Background>
<Border.OpacityMask>
<LinearGradientBrush StartPoint="0,0" EndPoint="0,1">
<GradientStop Color="#AA000000" Offset="0" />
<GradientStop Color="Transparent" Offset="0.6" />
</LinearGradientBrush>
</Border.OpacityMask>
</Border>
</Grid>
</UserControl>

Window1.xaml

<Window x:Class="RatingControl.Windowl"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:rc="clr-namespace:RatingControl"
Title="RatingControl" Height="300" Width="300"
>
<StackPanel Margin="30">
<rc:Rating Width="200" Height="100"
x:Name="myRating" Orientation="Vertical">
<rc:Rating.Items>
<Ellipse Fill="Red" />
<Ellipse>
<Ellipse.Fill>
<LinearGradientBrush StartPoint="0,0" EndPoint="0,1">
<GradientStop Offset="0" Color="Green" />
<GradientStop Offset="1" Color="Black" />
</LinearGradientBrush>
</Ellipse.Fill>
</Ellipse>
<Rectangle Fill="Green" />
<Rectangle Fill="Green">
<Rectangle.lLayoutTransform>
<RotateTransform Angle="45" />
</Rectangle.LayoutTransform>
</Rectangle>
</rc:Rating.Items>
</rc:Rating>
<TextBlock Text="{Binding ElementName=myRating, Path=CurrentRating}"
TextAlignment="Center" Margin="20" FontSize="15" />
</StackPanel>
</Window>



1. Vytvofili jsme DependencyProperty typu OrientationEnum.

2. Smeér vykresleni jsme implementovali v XAMLu. Pouzili jsme DataTrigger - pokud ma
vlastnost Orientation hodnotu Vertical, otoci se kontrola o 90° (protoze DataTrigger nelze
pouzit pfimo u kontroly, pouZili jsme styl).

3. U DataTrigru je nutné hodnotu vlastnosti Orientation uvést jako typ OrientationEnum

<rc:0OrientationEnum>Vertical</rc:0rientationEnum>

Pti pouziti u kontroly v aplikaci mGZeme zadat hodnotu jednoduse jako fetézec
...Orientation="Vertical">

# ° RatingControl @Eﬁ

Zavér

Pti implementaci této kontroly byl kladen dlraz zejména na poutziti novych postupl. Naucili jsme se
pristupovat k vlastnim tfiddm a enumeratordm v XAMLu, pouzili jsme nové transformace (rotace) a
linearni gradient, programové pouZziti styll, vytvareni DependencyProperties a samoziejmé cely vyvoj
kontroly zaloZené na UserControl véetné pouziti v aplikaci.

Vice informaci o WPF naleznete na www.unitedstatesof.net/wpf

Ales Sturala, 10. 2. 2007
http://hidentity.org/hid/CZ123456
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