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Ma smysl se (na)ucit WPF?

e GUI vyvojovy ramec pro Windows postaveny na .NET (Core) Framework
e Pokud pouziju .NET Core, bude GUI fungovat vsude?

* Ne Uplné, .NET Core je pouzit zejména kvuli rychlosti. Porad jde primarné o GUI pro Windows.

* Obecné je technologie aktualné open source a existuji implementace i pro jiné systémy
(https://avaloniaui.net/).

* Proc se ucit technologii, ktera je primarné urcena jen pro desktopové aplikace ve
Windows?

e Zajimava je koncepce, kdy je oddélena definice vzhledu a logika. Tato koncepce je soucasti mnoha
technologii (Java FX, Qt, ...).

* Primarni soucasti je jazyk XAML (eXtensible Application Markup Language), ktery slouzi k definici
vzhledu. Tento je pouzit i v jinych technologii (Universal Windows Platform, Xamarin, Silverlight,
Worflow Foudation) a pocita se s nim i do budoucna (.NET Multi-platform App Ul -
https://devblogs.microsoft.com/dotnet/introducing-net-multi-platform-app-ui/).



https://devblogs.microsoft.com/dotnet/introducing-net-multi-platform-app-ui/
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Alternativy k WPF pro desktopové aplikace?

e Starsi technologie Windows Forms
* V mnoha ohledech vhodna alternativa k WPF.
* Pobézi na stejnych verzich Windows.
 XAML prinasi vetsi komfort — |épe oddeéeluje logiku aplikace a jeji vzhled.
 WPF je rychlejsi.
* Univerzalnéjsi reseni
e UWP - v mnoha ohledech nastupce WPF

* Omezeni pouze na novejsi systémy Windows 10, na druhou stranu, SirSi podpora mobilnich systému Ci
Xbox One.

* Pokud potrebuji slozitéjsi GUI pouze pro desktop, porad je doporucovanym nastrojem WPF.

* Blazor — Ci vyuziti jiné webové technologie pro desktop.
* Snadny prechod mezi desktopovou aplikaci a webovou.

e Xamarin, MAUI, ...
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WPF - Zakladni vlastnosti (1)

* Jmenny prostor System.Windows
 Podobné komponenty jako Windows.Forms
* Navic dependency property, routed events.
* Aplikace je mozné vyvijet jak pomoci znackovaciho jazyka tak pomoci kodu.
Obvyklé reseni je kombinace obou pristupu.
* Znackovaci jazyk XAML
e (Code-behind — kterykoliv jazyk .NET platformy

* Obvyklé je definovat vzhled (statické rozlozeni GUI) pomoci XAML a pak pripojit
definice chovani v néjakém programovacim jazyce treba C#.

* Propojeni dat a zobrazeni — binding.
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WPF - Zakladni vlastnosti (2)
e Zakladni typy projektu

e Samostatna WPF aplikace — klasické desktopové reseni na .NET nebo .NET Core

 XAML Browser Application (XBAPs) — stranky jsou spustitelné assembly, které lze
zobrazit ve webovém prohlizeci.

e Custom Control Libraries
e (Class Libraries

* Kromeé zakladni tvorby GUI podporuje: komponenty na kresleni, animace,
podpora médii, podpora styld, lokalizace,...

* Soucasti knihoven jsou i komponenty resici dalsi Cinnosti jako: management
aplikace, spravu zdroju, podporu vyvoje a nasazeni aplikace.
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WPF — Prvni dpiliKace 1
bl || Clear | liveShare &7
co - Windows - allprojecttypes m Soluticn Explorer > B x
[R] WO App CHETF ;I? Gﬁﬂl'@"—i@'@lﬁ—-
ar Windows Presentation Feundation clent application T Search Solution Explorer (Ctrl+ i) P -
G XML Windows  Deskion 13 Solution 'WpfApp1' (1 of 1 project)

":ﬁ r::ppmm 4 WpfApp1

undetion client spplication b 4 Dependencies
Deskton
4 [ Appxaml
b c* Appxaml.cs
¢ Assemblylnfo.cs
4 [ MainWindow.xaml

b MainWindow.xaml.cs

<Project Sdk="Microsoft.NET.Sdk.WindowsDesktop">

<PropertyGroup>
<QutputType>WinExe</OutputType>
{TargetFramework>net5.8-windows</TargetFramework:
{UseWPF>true</UselWPF>

</Project>

i wind: B bd O] 3 el | P HotReload < %

Hello, Windows Presentation Foundation!

Click Me!

</PropertyGroup> -

CH I

<Window
xmlns="http://schemas.microsoft.com/winfx/26@6/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
x:Class="SDKSample.AWindow"
Title="Window with Button"
Width="25@" Height="1@0">

<!-- Add button to window -->
<Button Name="button" Click="button_Click">Click Me!</Button>

</Window>

using System.Windows; // Window, RoutedEventArgs, MessageBox

namespace SDKSample

{
public partial class AWindow : Window
{
public AWindow()
{
// InitializeComponent call is required to merge the UI
// that is defined in markup with this class, including
// setting properties and registering event handlers
InitializeComponent();
¥
void button_Click(object sender, RoutedEventArgs e)
{
// Show message box when button is clicked.
MessageBox.Show("Hello, Windows Presentation Foundation!");
b
Iy
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WPF - Prvni aplikace (2)

* Interné je XAML prevedeno na kod.

C# 1l

= # Solution Explorer

@8 e-sCcam p-
Search Solution Explorer (Ctrl+ ()
3] Selution 'Wpfapp1' (1 of 1 project)
Pl WpfApp1l
b= Dependencies
4 Y Appxaml
b c* Appxaml.cs
c# Assemblylnfo.cs
4 Y MainWindow.xaml
4 ¢ MainWindow.xaml.cs
4 3 AWindow
@ AWindow()

l‘fla button_Click{object, RoutedEventArgs) : v
@, button : Button

@ contentLoaded : bool

@ InitializeCormponent() : void

@ |ComponentConnector.Connect(int, objed

1

Solution Explorer TG

Properties

V4 Vel e o/ [
 Podobny tomu, co bychom vytvorili technologii Windows . Forms.
MainWindow.g.i.cs = ¢ QUSRI WpfAppl.csproj Assemblylnfo.cs Appxaml App.xaml.cs MainWindow.xaml MainWindow.xaml.cs
[ WpfApp1 ~| * SDKSample.AWindow - @ InitializeComponent()
42
43
a4 #line 9 "..\..\..\MainWindow.xaml"
45 [System.Diagnostics.CodeAnalysis.SuppressMessageAttribute("Microsoft.Performance”, "CA1823:AvoidUnusedPrivateFields"})]
46 internal System.Windows.Controls.Button button;
47
48 #line default
49 #line hidden
50
51 private bool contentlLoaded;
52
53 - /// <summary>
54 /// InitializeComponent
55 /1] </summary>
56 [System.Diagnostics.DebuggerlonUserCodeAttribute()]
57 [System.CodeDom. Compiler.GeneratedCodeAttribute("PresentationBuildTasks™, "5.6.3.8")]
58 - public void InitializeComponent() {
59 - if (_contentloaded) {
60 return;
61 3
62 _contentLoaded = true;
63 System.Uri resourcelocater = new System.Uri("/WpfAppl;V1.8.0.0;component/mainwindow.xaml”, System.UriKind.Relative);
64
65 #line 1 "..\..\..\MainWindow.xaml"
66 System.Windows.Application.lLoadComponent(this, resourcelocater);
67
68 #line default

RO #1ine hidden
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WPF - Architektura (1)

 WPF pouziva rizeny kod. r

e System.Threading.DispatcherObject
» Zdakladni trida pro vétsinu prvkd.
e Subsystém pro rizeni vlaken.

\

Common Language Runtime

e System.Windows.DependencyObject

 WPF preferuje vlastnosti pred metodami a udalostmi (GUI
je vlastné rizeno daty).

User32 DirectX

e System.Windows.Media.Visual

e Subsystém, ktery ridi co bude skutecné zobrazeno. Kernel

e Tato funkcionalita je v mnoha ohledech skryta pred
uzZivatelem.
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WPF - Architektura (2)

* VétsSina trid ve WPF je odvozena z (predek obou je DependencyObiject):

« System.Windows.UIElement - déditaké z Visual, zjednodusené receno vyprodukuje néco
na obrazovku.

« System.Windows.ContentElement —nedédiz Visual, ocekava se, ze bude pouzit jinymi
komponentami a poskytuje neéjakou funkcionalitu.

 Core-level vs. Framework-level

e UIElement a ContentElement jsou z core Urovné. Idea je, Ze na této Urovni neni potreba
vsechny knihovny. Prakticky ovsem moc oddélit tuto uroven nejde. Typicka aplikace pouziva
tridy z framework urovne.

e FrameworkElement - FrameworkContentElement

 System.Windows.Controls.Control (dédiz FrameworkElement)

e Systém poskytujici vzory (templates) pro stylovani komponent.
* ControlTemplate
e Zakladni trida pro fadu zakladnich komponent (Object - DispatcherObject -

DependencyObject » Visual -» UIElement - FrameworkElement - Control -
TextBoxBaseTextBox).
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DispatcherObject

DependencyObject

ContentElement Visual ‘ Visual3D I Freezable
‘ FrameworkContentElement I UlElement

FrameworkElement

Animatable

|

!

]
| Decorator ' m Panel ‘ Shape '

| ContentControl ' ItemsControl
UserControl ‘HE&dEl'Ed[ﬂﬁtEﬂt{ﬂmmlI | Selector I HeaderedltemsControl

I:_
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WPF - Architektura (3)

 Struktura GUI je v principu strom.

* Ve WPF existuji rizné typy stromda.

* Logicky strom - LogicalTreeHelper

e Definovan vazbami mezi objekty. Objekty maji
vazbu na rodiCe a potomky.

* Visualni strom -VisualTreeHelper
e Zavisi na zobrazeni (trida Visual)

 Neékteré mechanismy, napriklad Routed
Events, pouzivaji jakysi hybrid, mezi obéma
reprezentacemi.

Build Tools  Ext

View  Git

STy

Project Debug  Test  Analyze

pq File  Edit

Continu

==l nfo.cs

Live Visual Tree
MO H @ = - M aa ¢

Search Live Visual Tree (Alt+:) P

234 |ensiy 24 eSS

] WpfAppl.exe [20452)
4 [AWindow] El

A [Border]

a [AdornerDecorator]

F [ContentPresenter] 4

4 button [Button] Bl

F bhorder [Barder]

F contentPresenter [ContentPresenter] (1)

[TextBlock]

[AdornerLayer]

- - '
nserC

atedCo

0O A
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WPF — XAML - Zakladni syntaxe

* Syntaxe vychazi z XML (dobre utvorené HTML, XHTML)
e <Button Name="CheckoutButton" Click="Button_Click"/>
» <TextBox>This is a Text Box</TextBox>

* <Button>
<Button.ContextMenu>
<ContextMenu>
<Menultem Header="1">First item</Menultem>
<Menultem Header="2">Second item</Menultem>
</ContextMenu>
</Button.ContextMenu>
Right-click me!
</Button>
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WPF — XAML — Markup extensions

e Cokoliv v {}.

* StaticResource, DynamicResource, Binding, RelativeSource,
TemplateBiding, ColorConverterBitmap, ComponentResourceKey,
ThemeDirectory,..

* Nejcastejsi pouziti: binding, statické Ci dynamické zdroje.

* <Page.Resources>
<Style TargetType="Border" x:Key="PageBackground">
<Setter Property="Background" Value="Blue"/>

</Style>

</Page.Resources>

<StackPanel>
<Border Style="{StaticResource PageBackground}"></Border>

</StackPanel>

* Je mozné délat vlastni rozsireni.
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WPF — XAML - Priklady rozsireni

Foreground = "{StaticResource myBrush}"

Text = "{Binding ElementName=mainWindow, Path=Config.ServeruUri,
UpdatesouPceTPiggQP:PpopeptyChanged}n

ToolTip="{Binding ToolTipSource, UpdateSourceTrigger=PropertyChanged}"

Value="{Binding RelativeSource={x:Static RelativeSource.Self}}"

Background="{Binding Path=Background, RelativeSource={RelativeSource
Mode=FindAncestor,AncestorType={x:Type ListBoxItem}}}"

Source="{Binding Active, Converter={StaticResource boolConverter}}"

Color="{DynamicResource {x:Static SystemColors.DesktopColorKey}}"
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WPF — XAML - Typova konverze

* WPF podporuje automatickou konverzi hodnot.
« TypeConverterAttribute —referuje tridu implementujici TypeConverter.
 Muze zohlednit napriklad jazyk atd.

e <Button Margin="10,20,10,30" Content="Click me"/>

e <Button Content="Click me">
<Button.Margin>
<Thickness Left="10" Top="20" Right="10" Bottom="30"/>
</Button.Margin>
</Button>
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WPF — XAML — Jmenné prostory

* Definice jmenného prostoru pro jazyk XAML

<Window

xmlns=http://schemas.microsoft.com/winfx/2006/xaml/presentation
xmlns:x=http://schemas.microsoft.com/winfx/2006/xaml

</Window>
e Zakladni pouziti: x:Key, x:Class, x:Name, x:Static, x:Type
 Dalsi napriklad x:Code (ale ma rGzna omezeni, neni doporucovano).

» Uzivatelem odkazované zdroje

xmlins:custom="clr-namespace:NumericUpDownCustomControl;assembly=CustomLibrary"

e Jmenny prostor neni nutné nékdy uvadeéet (podobné jako v normalnim kédu).
* Name referuje nejcastéji x : Name


http://schemas.microsoft.com/winfx/2006/xaml/presentation
http://schemas.microsoft.com/winfx/2006/xaml

WPF — XAML — Attached (pripojene?) vlastnosti

* Néekteré atributy je mozné pouzit v libovolném kontextu.

<DockPanel>
<Button DockPanel.Dock="Left" Width="100" Height="20">
| am on the left
</Button>
<Button DockPanel.Dock="Right" Width="100" Height="20">
| am on the right
</Button>

</DockPanel>
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WPF — Dependency properties (1)

* Normalni vlastnost, vnitrné referuje registrovanou vlastnost (dle
konvenci) stejného jména.

* Redi rlizné problém, primarné stejné hodnoty, napfiklad velikost fontu,
v celém podstromu GUI.

e Oproti normalni vlastnostem:

 Mohou pouzivat {} — nastaveni pomoci data binding, resource (staticky i
dynamicky), styly, animace,...

public static readonly DependencyProperty IsSpinningProperty =

« Dédi¢nost mezi vlastnostmi e R oy
« Nékteré dédi hodnotu z pfedka (DataContext) Efpeomﬁycoceﬁ

* Neni nutné znovu definovat vs. dopad na vykon PLELE 2TIL SR

e Automaticka reakce na zménu nebo validace.
* Podpora v nastrojich pro tvorbu GUI.
 Metadata — mUzeme napriklad ovlivnit systém vykreslovani.

get { return (bool)GetValue({IsSpinningProperty); }
set { SetValue(IsSpinningProperty, wvalue); }

-I.
J
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WPF — Dependency properties

* Pri vyhodnocovani, jakou hodnotu pouzit se tuto vlastnost vlastné fidi prioritou (postupné
prochazim jednotlivé Urovné priority, prfipadné uzly ve strome).

* Priorita:
*  Property system coercion (uzivatel mlze vynutit pres: CoerceValueCallback)
* Animace
* Lokalni hodnota

e Vzor definovany v TemplatedParent
(ControlTemplate nebo DataTemplate)

* Implicitni styl (vlastnost Style)

1 <Button Background="Red"»
) Trlgger prO Styl <Button.5tyle>
d Trigger Ze vzoru <5tyle TargetType="{x:Type Buttonl}”>

o o , <Setter Property="Background" Walue="Gresn"/»
 Hodnota z polozky Setter z aktualniho okna (stranky) nebo ¢Style.Triggers>
aplikace <Trigger Property="IsMouseQver" '-.,"alue="Tr_'-ue">
o i i ] <5etter Property="Background” Value="Blue" />

* Aktuadlni styl (téma) celé aplikace </Trigger>

AR /5tyle.Triggerss
« Dédi¢nost P
e Defaultni hodnota vlastnosti </Button.Style>

Click
</Button>»



VSB TECHNICKA
” ” UNIVERZITA
I osTrRAVA

WPF — Routed Events

 WPF pouziva systém rizenych udalosti.
* Nevime, kdo bude presné konzumovat udalost.
* Co kdyz kliknu na obrazek v tlacitku. Obvykle chci spustit obsluhu udéalosti C1ick tlacitka.

* Typy Routed Event
* Bubbling — udalost postupné prochazi od zdroje do korene
* Direct —udalost zpracuje jen zdroj udalosti

* Tunneling — udalost prvni vyvola element v korenu, pak jsou postupné prochazeny elementy az do zdroje
udalosti.

public static readonly RoutedEvent TapEvent = EventManager.RegisterRoutedEvent(
"Tap", RoutingStrategy.Bubble, typeof(RoutedeEventHandler), typeof(MyButtonSimple));

wvoid Onb2Click({object sender, RoutedEventirgs e)

{ /{ Provide CLR accessors for the event
var 3 = e.RoutedEvent.RoutingStrategy; public event RoutedEventHandler Tap
e.Handled = true; r
L
; add { AddHandler({TapEvent, wvalue); }

remove { RemoveHandler(TapEvent, wvalue); }

[—
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WPF - Vlakna

 WPF aplikace ma dve vlakna, jedno vlakno které se stara o renderovani, druhé,
které fesi obsluhu Ul komponent —Dispatcher.

 Dispatcher resi frontu pozadavku od jednotlivych komponent, kde na zakladé
vlastnich pravidel je vybira a resi.
e Toto vlakno resi i obsluhu udalosti (neni dobry ndpad provadét zde slozity vypocet).
* Toto vlakno je jediné, které resi zméeny ve stromé komponent.
* Pokud potrebuju pouzit vice vlaken, musim zmeény v GUI resit pres neg;.

Application.Current.Dispatcher.BeginInvoke(
DispatcherPriority.Background,
new Action(() => {

this.progressBar.Value = 50;

1))
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WPF - Zakladni komponenty (1)

* Navrh rozlozeni komponent (Layout)

* Border, BulletDecorator, Canvas, DockPanel, Expander, Grid, GridSplitter, GroupBox, Panel,
ResizeGrip, Separator, ScrollBar, ScrollViewer, StackPanel, Thumb, Viewbox,
VirtualizingStackPanel, Window, WrapPanel

* TlacCitka —Button, RepeatButton

e Zobrazeni skupiny dat —DataGrid, ListView, TreeView

e Zobrazenidata - Calendar, DatePicker

* Menu-ContextMenu, Menu, ToolBar

e \lybér—CheckBox, ComboBox, ListBox, RadioButton, Slider

* Navigace — Frame, Hyperlink, Page, NavigationWindow, TabControl

» Zobrazeni informaci (uzivatel nemuze typicky ménit tyto komponenty)
e AccessText, Label, Popup, ProgressBar, StatusBar, TextBlock, ToolTip

e Vstup — TextBox, RichTextBox, PasswordBox
* Media—Image, MediaElement, SoundPlayerAction

* DalSi komponety...

 InkCanvas, InkPresenter, DocumentViewer, FlowDocumentPageViewer, FlowDocumentReader,
FlowDocumentScrollViewer, StickyNoteControl
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WPF - Zakladni komponenty (2)

 Priklad riiznych komponent:

<Button FontSize="14" FontWeight="Bold">

https://github.com/microsoft/WPF-Samples View message

</Button>

e Nastaveni stylu komponenty
 Primé nastaveni vlastnosti

<Style TargetType="Button">

<Setter Property="FontSize" Value="14"/>
) VIaStnOSt Style <Setter Property="FontWeight" Value="Bold"/»
* Nastaveni ControlTemplate csetter Property="Background”>

<LinearGradientBrush StartPoint="&,8.5"
EndPoint="1,8.5">
<GradientStop Color="Green" Offset="@.8" />

e Vizhled muZe byt nastaveny na rGznych dUrovnich Tl e el
* Primé nastaveni koresponduijici vlastnosti. </setter.value>
vev ’ . ’ . . </Setters
e Prirazeni pojmenovaného zdroje - {StaticResource} </style>

* Predefinovani stylu na lokalni — globalni Grovni.


https://github.com/microsoft/WPF-Samples
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WPF - Propojeni s daty (data binding) (1)

* Reprezentuje propojeni dat a GUI aplikace.
1. Zakladni myslenka je, staticky definuji GUI a projim jej s daty.
2. GUI pak mUze reagovat na zménu dat.
3. Uprava data v GUI ovlivni datové objekty.

 Mechanismus pro propojeni dat pak poskytuje dalsi funkce, napriklad validaci dat.

* Mozné scénare propojeni: jednosmeérné, dvojsmérné nebo jednosmérné do zdroje.

» Aktualizace dat mulze byt (UpdateSourceTrigger):
* LostFocus
* PropertyChanged
* Explicit (aplikace vyvola UpdateSource)

Binding Target

Dependency
Property

DependencyObject

Binding Source

Binding Object Object
+——— OneWay
3 TwoWay ———, Property

—3— OneWayToSource —»

— UpdateSaurceTrigger
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WPF - Propojeni s daty (data binding) (2)

° Defa u Itn I’ Zd roj p rO d ata je VI a St n OSt <DockPanel xmlns="http://schemas.microsoft.com/winfx/2686/xaml/presentation”

DataContext

* Pokud neni definovana, je tato
vlastnost je dédéna z rodice.

* MUzeme specifikovat zdroj
e Pak pouzivame atribut Path

e Zdrojem muze byt néjaky zdroj
(Source) Ci jiny objekt (Name)

¢ListBox ItemsSource="{Binding}"
IsSynchronizedwWithCurrentItem="trus"/>

¥mlns:x="http://schemas.microsoft.com/winfx/2886/xaml"
¥xmlns:c="clr-namespace:SDKSample” »
<DockPanel.Resources>
<c:MyData x:Key="myDataSource"/>
</DockPanel.Resources»
<DockPanel.DataContext>
<Binding Source="{StaticResource myDataSourcel"/>
</DockPanel.DataContext>»
<Button Background="{Binding Path=ColorMame}"
Width="158" Height="38"»
I am bound to be RED!
</Button:
</DockPanel»

<DockPanel xmlns="http://schemas.microsoft.com/winfx/2666/xaml/presentation”
wmlns :x="http://schemas.microsoft.com/winfx/2886/xaml"
¥xmlns:c="clr-namespace:SOKSample™ >
<DockPanel.Resources:»
<C:MyData x:Key="myDataSource"/>
</DockPanel.Resources»
<Button Background="{Binding Source={StaticResource myDataSource}, Path=ColorName}"
Width="158" Height="38"»
I am bound to be RED!
</Button>
</DockPanel>
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WPF - Propojeni s daty (data binding) (3)

* MuzZeme ménit propojeniiv programu.
* Propojeni je ovlivnéno konverzi hodnot.

* Je-li pouzit cely objekt
* jde poutzit vlastnosti, vlastnosti vlastnosti, indexery
* rozhrani INotifyPropertyChange

/f Make a new source
var myDatal®bject = new MyData();
var myBinding = new Binding("ColorMame")

{
source = myDataObject

=

// Bind the data source to the TextBox control's Text dependency property
myText.SetBinding(TextBlock. TextProperty, myBinding);

public class MainWindowData : DNSEETYFROPErtyChEnEEH|
1

public ewvent PropertyChangedEventHandler PropertyChanged;

private woid OnPropertyChanged([CallerMemberName] string name=null)

1
1

PropertyChanged?.Invoke(this, new PropertyChangedEventArgs(name));

Binding Target

Button Object ‘ Binding Object

Background |
Property e
(of type Brush)

Default
Conversion

[ValueConversion(typeof(Color), typeof(SolidColorBrush))]
public class ColorBrushConverter : IValueConverter

{

C# 1l

Binding Source

MyData Object

! ColorMame
—_— Property

[ (of type string)
I

public object Convert(object value, Type targetType, object parameter, System.Globalization.CultureInfo culture)

public object ConvertBack(object value, Type targetType, object parameter, System.Globalization.CultureInfo culture)

{
Color color = (Color)value;
return new SolidColorBrush(color);
}
{
return null;
}

Binding Target

Button Object Binding Object

Background
Proper[\'.l * ColorBrush-
(of type Brush) Converter

Binding Source
MyData Object
! ColorMame

—_— Property
| {of type Color)
I
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WPF — Propojeni s daty (data binding) (4)

* Propojeni kolekce dat

* ListBox, ListView, TreeView
* Maji ltemsSource, kde mGzu propojit kolekci.

* Nejsnazsi je propojeni s ObservableCollection<T>, dalsi moznosti jsou tridy (rozsirujici) List<T>,
Collection<T> Ci BindingList<T>.

e Collection views

* Pokud propojim view s kolekci, vznikne objekt starajici se o zobrazeni dat.
e Umi aktualizovat data (metoda Refresh(), uddlost INotifyCollectionChanged).
* Napriklad pro List to bude instance ListCollectionView.

* Hlavniidea je, pokud chci napfiklad tfidit zobrazena data, neménim kolekci, ale setridim data pomoci
prislisného ICollectionView.

* Kromé tridéni je podporovano filtrovani ¢i shlukovani.

* Pokud nespecifikuji, bude po propojeni view a kolekce vygenerovana defaultni instance
(CollectionViewSource.GetDefaultView())
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WPF - Propojeni s daty (data binding) (4)

<Window.Resources:>
<CollectionViewSource

o . . . i . var data = this.DataContext as MainWindowData;
Source="{Binding Source={x:5tatic Application.Current}, Path=AuctionItems} var view = CollectionViewSource.GetDefaultView(data?.Database?.People);
®:Key="listingDataView" /> if (view != null && view.Filter == null)
</Window.Resources:» 1
view.Filter += (o) =>
1
return true;
¢ListBox Name="Master" Grid.Row="2" Grid.ColumnSpan="3" Margin="8" i

ItemsSource="{Binding Source={StaticResource listingDataView}}" /» h

private void ListingDataView Filter(object sender, FilterEventArgs &)

{
thiz.customerListView = new ListCollectionView(this.Customers); S SERFE LR Sy ALy Sl
this.customerListView.Filter = null; s LS
-_h'I_5.cu5tcunerL1?t‘uf1EH.F11ter = -_h'_5TF111:E|"{ustcu?er‘sE.lasedﬂnSurenamE; // only inlcude items with a price less than 25
this.customersList.ItemsSource = this.customerListView;

if (e.Item is AuctionItem product && product.CurrentPrice < 25)
e.Accepted = true;
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C# "
WPF - Priklad ListView

<ListView ItemsSource="{Binding People, UpdateSourceTrigger=PropertyChanged}">
<ListView.ItemTemplate>

<DataTemplate>
<StackPanel Orientation="Horizontal">
<TextBlock Text="{Binding Name}" Margin="0,0,5,0"/>

</StackPanel>
</DataTemplate>
</ListView.ItemTemplate>
</ListView>
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public class FutureDateRule : ValidationRule
public override ValidationResult Validate{object wvalue, CultureInfo cultureInfo)

WPF - Validace dat (1) :

. v . . . ff Test if date is valid
° WPF nativne pOdeI’Uje ValldaC| dat if (DateTime.TryParse(value.ToString(), out DateTime date))

v /7 L3 L3 0 . {
* Tfida ValidationRule a binding P
ValidationRUIQS if (DateTime.Now > date)

return new ValidationResult({false, "Flease enter a date in the future.");

* Existujici validatory: -
ExceptionValidationRule nebo {
. . /f Date 1s not a valid date, fail
DataEProrvalldatlonRUIe return new ValidationResult(false, "Value is not a valid date.");
¥

e Vlastni validace: IDataErrorInfo

[/ Date is wvalid and in the future, pass
return ValidationResult.ValidResult;

<TextBox Name="StartDateEntryForm" Grid.Row="3"
Validation.ErrorTemplate="{5taticResource validationTemplatel}”
Style="{5taticResource textStyleTextBox}" Margin="8,5,8,5" Grid.ColumnSpan="2">
<TextBox.Text>
<Binding Path="5tartDate” UpdateSourceTrigger="PropertyChanged"
Converter="{5taticResource dateConverterl"” »
<Binding.validationRules>
<src:FuturebDateRule />
</Binding.ValidationRules>
</Binding>
</TextBox.Text>
</TextBox>
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WPF - Validace dat (2)

* Obecné je validace dat pomérné komplikovana. Komplikované muze
byt i zobrazeni dat z validace.

<Style x:Key="textStyleTextBox" TargetType="TextBox"»
<Setter Property="Foreground” Value="#333333" />
<Setter Property="MaxLength" Valus="48" />
<Setter Property="Width" Walue="302" />
<Style.Triggers:>
<Trigger Property="Validation.HasError" Value="true">»
<Setter Property="ToolTip"
Value="{Binding RelativeSource={RelativeSource Self}, Path=(Validation.Errors)[8].Errorlontent]}”/>
</Trigger:»
</Style.Triggers>
</Style>
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WPF — Pfikazy (1)

* Ve skutecnych aplikacich ¢asto nechceme resit kliknuti na konkrétni tlacitko, ale komplexnéjsi prikazy.
*  WPF obsahuje mechanismus, resici tuto situaci.
« ICommand - CanExecute a Execute.
*  WPF obsahuje asi 100 preddefinovanych prikaz(: ulozit, vyjmout, viozit,...
« CommandTarget specifikuje cil pfikazu, jinak je to objekt, ktery ma , focus”.

<Window x:Class="Commands.UsingCommandsSample™
xmlns="http://schemas.microsoft.com/winfx/2886/xaml/presentation™
xmlns:x="http://schemas.microsoft.com/winfx/2886/xaml"”
Title="UsingCommandsSample"” Height="18@" wWidth="288">
<Window.CommandBindings:
<CommandBinding Command="ApplicationCommands.New" Executed="NewCommand_ Executed"” CanExecute="NewCommand_ CanExecute" />
</Window.CommandBindings:

<5tackPanel HorizontalAlignment="Center" VerticalAlignment="Center":

<Button Command="ApplicationCommands.New" >New</Button: . . . - - .
</StackPanels private wvoid NewCommand_ CanExecute(object sender, CanExecuteRoutedEventirgs e)

< Window> 1

b

e.CanExecute = true;

private wvoid NewCommand Executed(cbject sender, ExecutedRoutedEventirgs e)

1
¥

MessageBox.Show("The New command was inwvoked™);
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WPF - Pfikazy (2)

* Prikazy jsou integrovany i do zakladnich komponent.
* Nejsnazsi reseni jak s nimi zachazet.

* MlzZeme definovat vlastni prikazy.

<StackPanel Orientation="Vertical">» .
<ToolBar Name="mainToolBar" Height="38"> B | U
<Button Command="EditingCommands.ToggleBold” ToolTip="Bold": -
B
</Button> Text Text
<Button Command="EditingCommands.Teoggleltalic™ ToolTip="Italic":
I
</Button>
<Button Command="EditingCommands.ToggleUnderline” ToolTip="Underline":
u
</Button>
</ToolBar:

¢RichTextBox VerticalAlignment="Center"
AcceptsReturn="True" AcceptsTab="True"
MinHeight="388" MaxHeight="458"/>
</5tackPanel>
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WPF - Dalsi kapitoly (mimo rozsah této prednasky)

 \/stup dat (rizné moznosti: text, mys, dotykovy display)
 Lokalizace a globalizace dat

* Prace s meédii a kresleni

* Bezpecnost
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e https://devblogs.microsoft.com/
e https://www.codeguru.com/csharp/

* YAMIKANI FUKIZI, Kenneth, Jason DE OLIVEIRA a Michel BRUCHET. Learn
ASP.NET Core 3: Develop modern web applications. Second edition. Packt
Publishing, 2019. ISBN 978-1789610130.

« ALBAHARI, Joseph. C# 10.0 in a Nutshell: The De{initive Reference. O'Reilly
Media; 1st edition, 2022. ISBN 978-1098121952.

« ALBAHARI, Joseph. C# 10 and .NET 6 - Modern Cross-Platform Development:
Build apps, websites, and services with ASPNET Core 6, Bldzor, and EF Core 6
using Visual Studio 2022 and Visual Studio Code. 6th edition. Packt
Publishing, 2021. ISBN 978-1801077361.
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