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| Rozcvicka |

e CojetoOOP?

e CojetoClass Library?
e CojetoFramework?
e CojetoSDK?

e Cojeto.NET?

e Cojeto WPF?
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NET 6 NET 7 NET 9 NET 10

Nov 2021 Nov 2022 Nov 2023 May 2024 Nov 2024 Nov 2025

Latest release

LONG TERM SUPPORT STANDARD TERM SUPPORT
Patches for 36 months Patches for 18 months
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| Windows Desktop Development IRt

Feature .NET MAUI Blazor Hybrid React Native (RNW) UWP XAML (Windows.Ul.Xaml) Win32 (MFC or ATL) Windows Forms WinUI 3 WPF
Language Ci# C# JavaScript, TypeScript Ci#, C++, Visual Basic C++, Rust C#, Visual Basic C#, C++ C#, Visual Basic
Ul language XAML/Code Razor JSX XAML Code Code XAML XAML

Ul designer X X X b 4 X

(drag & drop)

Ul debugging Hot Reload Hot Reload Fast Refresh Hot Reload - Hot Reload Hot Reload  Hot Reload
Fluent Design (via WinU1 2) X X X

.NET .NET .NET N/A .NET Core & .NET Native N/A .NET & .NET Framework .NET .NET & .NET Framework
Windows App SDK (more info) via MAUI (more info) X (more info) (more info)
Great for touch X b4 X
Cross-platform X X X X X
Xbox/HoloLens apps X X X X X X

Sandboxing (AppContainer) X b 4 (V] X X b 4 X

Currently supported

Receiving updates (security & bugfix)

Roadmap GitHub GitHub GitHub n/a n/a GitHub GitHub GitHub

« https://learn.microsoft.com/en-
us/windows/apps/get-started/2tabs=cpp-
win32%2Cnet-maui

« hitps://visualstudiomagazine.com/Articles/2024/02/
13/desktop-dev.aspx



https://learn.microsoft.com/en-us/windows/apps/get-started/?tabs=cpp-win32%2Cnet-maui
https://learn.microsoft.com/en-us/windows/apps/get-started/?tabs=cpp-win32%2Cnet-maui
https://learn.microsoft.com/en-us/windows/apps/get-started/?tabs=cpp-win32%2Cnet-maui
https://visualstudiomagazine.com/Articles/2024/02/13/desktop-dev.aspx
https://visualstudiomagazine.com/Articles/2024/02/13/desktop-dev.aspx

| Windows Desktop Development IRt

e WinUl 3: Nejnovejsi Ul framework, ktery vam umozni vytvaret
krasné, rychlé a plynulé aplikace pro Windows.
e UWP: Ul framework, ktery vam umozni vytvaret univerzalni

aplikace pro Windows, které bézi na riznych typech zarizeni s
Windows.

e WPF: Ul framework, ktery vam umozni vytvaret bohaté a
vykonné desktopové aplikace pro Windows pomoci .NET a XAML.

e Windows Forms: Ul framework, ktery vam umozni rychle
vytvaret tradicni desktopoveé aplikace pro Windows pomoci .NET.

e .NET MAUI: Ul framework, ktery vam umozni vytvaret
multiplatformni desktopové a mobilni aplikace pomoci .NET a
XAML.

e Uno Platform: Vyuzijte své znalosti UWP a WinUI k vytvareni
aplikaci pro jakoukoliv platformu.
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| WTF? WPF! Ir|FT|

e Windows Presentation Foundation

e pro tvorbu bohatého uzivatelského rozhrani

e vektorova a rastrova grafika

e velmisilna podpora pro animace - storyboardy
e oddéleni vzhledu od chovani

e podpora templatovani a stylovani

e mocny databinding

e nastupce” WinForms

e akcelerovano/vykreslovdno pomoci Direct3D




| Markup and Code-Behind IRt

e (QOddéleni definice vzhledu od chovani (a zdroje dat)

e Markup (vzhled)
e Extensible Application Markup Language (XAML)

e Code-Behind (chovani)
e Néjaky .NET jazyk (C#, Visual Basic...)




| Otazka 1 |

e Cojeto WPF?

e \/ jakych jazycich na jakych platformach jej
muzeme pouzit?




| Vyhody rozdéleni | rFIT




| Vyhody rozdéleni | rFIT

e Vyvoj a udrzba levnéjsi a rychlejsi, protoze vzhled a chovani
nejsou pevne provazany
e Ke konci vyvoje se GUI dost méni < feedback od zakaznika

e Designer a vyvojar mohou pracovat oddélené

e Specializované programy pro designera a vyvojare
e Programator — Visual Studio 2019/2022, Rider, VS Code ...

e Designer — Blend for Visual Studio (formerly Microsoft
Expression Blend)




| Markup (XAML) | rFIT

e Deklarativni markup jazyk
e XML soubor s priponou .xaml

<Window

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
Title="Window with Button"
Width="250" Height="100">

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

< /Window>

" Window with Button E@u

Click Me!




| Code-Behind | rFIT

e Svazano s XAML, ale ne pevneé
e Akce spojené s GUI

e Reakce na udalosti (key pressed, mouse moved...)
e Bahaviors (EventToCommand, InvokeCommandAction)

e |dedlne prazdné — pouzivat MVVM! (... ale nepredbihejme)

<Window

xmlns="http://schemas.microsoft.com/winfx/20086/xaml/presentation™
Title="Window with Button”

Width="250" Height="100"> using System.Windows; // Window, RoutedEventArgs, MessageBox
<!-- Add button to window --> namespace 5SDKSample
<Button Name="button">Click Me!</Button> {
public partial class AWindow : Window
</Window>
public AWindow()
1
// InitializeComponent call is required to merge the UI
/f that is defined in markup with this class, including
// setting properties and registering event handlers
[®7 Window with Butten |EIM|1 InitializeComponent();
1 ¥
Click Me! =
wvold button Click({ocbject sender, RoutedEventiArgs e)

Hella, Windows Presentation Foundation!

/{ Show message box when button is clicked
MessageBox.Show("Hello, Windows Presentation Foundation!™);

)

RE



https://www.wpftutorial.net/Behaviors.html
https://msdn.microsoft.com/en-us/magazine/dn237302.aspx
https://github.com/microsoft/XamlBehaviors/wiki/InvokeCommandAction

| XAML | RE

e XAML letem svétem, aneb co budete potrebovat na cvikach

e Nenahrazuje referencni prirucku a ani se o to nepokousi...




| Doporucena literatura pro WPF IRt

e Windows Presentation Foundation
https://docs.microsoft.com/en-us/dotnet/desktop/wpf/

e |Introduction to WPF

https://docs.microsoft.com/en-us/dotnet/desktop/wpf/getting-
started/introduction-to-wpf-in-vs

e XAML Overview

https://learn.microsoft.com/en-
us/dotnet/desktop/wpf/xaml/?view=netdesktop-8.0

e \WPF Tutorial
https://wpf-tutorial.com/

PRECIST nebo alespori proletét!
MUZE SE OBJEVIT NA ZKOUSCE!



https://docs.microsoft.com/en-us/dotnet/desktop/wpf/
https://docs.microsoft.com/en-us/dotnet/desktop/wpf/getting-started/introduction-to-wpf-in-vs
https://docs.microsoft.com/en-us/dotnet/desktop/wpf/getting-started/introduction-to-wpf-in-vs
https://learn.microsoft.com/en-us/dotnet/desktop/wpf/xaml/?view=netdesktop-8.0
https://learn.microsoft.com/en-us/dotnet/desktop/wpf/xaml/?view=netdesktop-8.0
https://wpf-tutorial.com/

HANDS-ON VISUAL STUDIO
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| Windows instalace prerekvizit Ir|FT|

$ winget install Git.Git
$ winget install Microsoft.DotNet.SDK.S8

$ winget install
Microsoft.VisualStudio.2022.Community --
override --add
Microsoft.VisualStudio.Workload.ManagedDesktop

Microsoft.VisualStudio.ComponentGroup.WindowsA
pPpSDK.Cs"

$ winget install JetBrains.ReSharper

fthttps://www.jetbrains.com/community/education
/#students
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| Trida Application | rFIT

e Application-scoped T ——
. . m Solution "WpfApplicationl' (1 project)
e Vlastnosti (properties) X 3 r———

[ [=d] Properties

e Sluzby (services) - References

= = Appxaml

- [E]App.xaml.cs

e Zdroje (resources) =

Windowl.xam
- ﬁ Windowl.xaml.cs

T

e Event Handlers

e Parametry prikazové radky

e Life-time management (IHostApplicationLifetime)

e Splashscreen

e StartupUri

e které okno se ma pri spusténi aplikace otevrit



https://docs.microsoft.com/en-us/dotnet/api/system.environment.getcommandlineargs?view=net-5.0
https://docs.microsoft.com/en-us/dotnet/api/microsoft.extensions.hosting.ihostapplicationlifetime?view=dotnet-plat-ext-5.0
https://docs.microsoft.com/en-us/dotnet/desktop/wpf/app-development/how-to-add-a-splash-screen-to-a-wpf-application?view=netframeworkdesktop-4.8&viewFallbackFrom=netdesktop-5.0
https://docs.microsoft.com/en-us/dotnet/api/system.windows.application.startupuri?view=windowsdesktop-5.0

| Trida Window Ir|FT|

e XAML
e rozlozeni
e Ul prvky
® animace

o Ch
e Logika GUI okna
e |dealné prazdné — pouzivat MVVM

e Injekce DataContext (loC, ViewModelLocator)




| Ul Layout ve WPF Ir|FT|

e Urcovani pozice a velikosti prvkim Ul

e Kladen velky dtraz na prenositelnost mezi riznymi displeji
(rozlisenimi) a riznymi velikostmi oken
* relativni pozicovani

* device independent pixel (1/96 place)
https://learn.microsoft.com/en-
us/windows/win32/learnwin32/dpi-and-device-independent-
pixels

e vyjednavani“ mezi Ul prvky, které je dvou stupnové

mUzu na tuto pozici a mizu
byt takhle velky?

child parent

a) Ano.
b) Ne. Budes tady!



https://learn.microsoft.com/en-us/windows/win32/learnwin32/dpi-and-device-independent-pixels
https://learn.microsoft.com/en-us/windows/win32/learnwin32/dpi-and-device-independent-pixels
https://learn.microsoft.com/en-us/windows/win32/learnwin32/dpi-and-device-independent-pixels

PANEL/LAYOUT
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| Nejpouzivané;jsi layouty Ir|FT|

e Grid: Komponenty se pozicuji zadanim souradnice radku (Row) a
sloupce (Column)

e StackPanel: Komponenty jsou umistény bud horizontalné nebo
vertikalné.

e (Canvas: Komponenty jsou pozicovany absolutné vhledem k levému
verchnimu rohu.
e DockPanel: Komponenty jsou zarovnany na hrany.

e WrapPanel: Komponenty jsou umistovany bud horizontalné nebo
vertikalné (zleva do prave Ci zvrchu dolu). V okamziku kdy by doslo k
preteceni jsou zalomeny vytvari dalsi radek Ci sloupec — Pexesso.

Layout with Absolute and Dynamic Positioning
https://docs.microsoft.com/en-us/previous-versions/visualstudio/visual-

studio-2010/bb514707(v=vs.100)



https://docs.microsoft.com/en-us/previous-versions/visualstudio/visual-studio-2010/bb514707(v=vs.100)
https://docs.microsoft.com/en-us/previous-versions/visualstudio/visual-studio-2010/bb514707(v=vs.100)

| Grid example Ir|FT|

Grid

Kontrolky uvnitr jsou
pozicovdany do radku a
sloupcu - rows/columns.




| Grid — velikosti |

e Absolutni Cislo — presna velikost v dip
e Hveézdicka
e vyplni vSechno zbylé misto

® navic je misto rozdéleno v poméru poctu hvézdicek u kazdého
radku/sloupce

e Auto - radek/sloupec se prizplsobuje obsahu




| WPF — pomlcky |

e <Grid ShowGridLines="True">

e zobrazovani vodicich ¢ar v Gridu

e Live Visual Tree
e zobrazovani struktury za béhu
e od Visual Studio 2015

e Properties

e Okno zobrazujici vsechny vlastnosti elementu, ktery je
oznacen v XAML

e Hot Reload

e Uprava XAML kodu za béhu




| StackPanel example Ir|FT|

StackPanel

Kontrolky uvnitr jsou
pozicovany bud pod sebe,
nelbo vedle sebe - stacked

vertically or horizontally.




MODEL-VIEW-VIEWMODEL
(MVVM)
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| Model View ViewModel Ir|FT|

Maotifications

Data Binding

Commands

P tati Business
resentation Logic

Logic
I:Cn-de B-Eh'lnd} o8 and Data




| Model View ViewModel — Model |

Motifications
Data Binding . ViewModel
> Commands N
_ Business
Presentation Logi
Ul Ul Logic Logic Da
o and Data

e Model
e ,business logic", ,domain mode
e popisuje datove objekty
e SQL databaze, XML, JSON

I\\




| Model View ViewModel — View |

Motifications

Data Binding ViewModel

Commands

Business

Lo Presentation
Ul ogic Logic
(Code Behind) g and Data

Logic

e View
e GUI a GUI logika
e Buttons, labels, textboxes...




| Model View ViewModel — ViewModel |

Motifications

Data Binding ViewModel

Commands

Business

Ul Losi Presentation
Ul ogic Logic
(Code Behind) ¢ and Data

Logic

 ViewModel
e ,presentation logic"
e ,data converter"
e zpracovani dat z Modelu pro zobrazeni ve View
e provadeéni akci — commandy




| Otazka 2 | EREES

e Coje to View, ViewModel a Model?




| Vlastnost DataContext |

e \/ychozi zdroj pro vSechen data binding v daném prvku, ale
také pro vSechny potomky.

MainPage
DataContext:

) - Modelobject
- = FieldUserControl

--------- FieldUserControl T —

StackPanel

TextBlock TextBox

o —
T am mm mm me e e Ee e oEm Em e

——————————————————————————————




| Data Binding

e Potrebujeme zobrazit a editovat ulozena data
e zobrazit a neresit aktualizace ve zdroji — OneTime
e zobrazit — OneWay binding
e zobrazit a editovat — TwoWay binding

e Data jsou napr. ulozena v SQL databazi

e Po nacteni dat musi aplikace:
e Zkopirovat data do Ul prvk
e Zajistit, aby se provedené zmeny ulozily zpét

GUI datovy objekt

Binding Target Binding Source
Object
Fy

|

DependencyObject ‘ Binding Object

Dependency

1T FIT




| Data Binding - pokracovani Ir|FT|

INotifyPropertyChanged

 data oznamuji, ze se zmenila
ObservableCollection

« implementuje INotifyCollectionChanged
 dava védét Binding Targetu, ze se zmeénila data
Command - odstranéni logiky z code-behind

* Tip
 Nuget balicek PropertyChanged.Fody — vyresi
implementaci notifikaci za vas

| 36




| Otazka 3 | iREES

e Co je to data binding? Jaké rozhrani musi cil
bindingu implementovat, aby se data
dynamicky prekreslila ve View?




| Data Templates Ir|FT|

e Definice vzhledu obsahu Ul prvku
e Napr. zaznamy v ListBoxu

i N
@7 Windowl S

Pepa Keczup
Junior code monkey

Jan Tatharka
Senior code monkey

Tomas Jedno
Boss

John Doe
Assistant of assistant

New employee




| Control Templates | rFIT

e Definice vzhledu celého Ul prvku

<Button Content="superduperfadZilistik button">»
<Button.Template>
<ControlTemplate TargetTvpe="{x:Tyvpe Button}™>
<Grid Margin="5"3>
<Border BorderBrush="Red" EBorderThicknessz="2" CornerBadius="50" Background="Transparent" />
<ContentPresenter HorizontallAlignment="Center” Verticalllignment="Center" />
<fGrid>
</ControlTemplates
</Button.Templatce>
</Button>

)
7 Windowl e

superduperfadzilistix button




| MVVM - RelayCommands and InvokeCommandAction | [i§I5Li

e Ne vsechny WPF komponenty jsou plné MVVM kompatibilni

e RelayCommands and InvokeCommandAction
e Microsoft.Toolkit. Mvvm/Microsoft.Xaml.Behaviors.Wpf

https://docs.microsoft.com/en-us/archive/msdn-magazine/2013/may/mvvm-commands-relaycommands-and-eventtocommand

<ComboBox x:Name="CitySelectComboBox" SelectedValuePath="Content" IsEditable="True">
<b:Interaction.Triggers>
<b:EventTrigger EventName="Loaded">
<b:InvokeCommandAction Command="{Binding Download Weather Command}"
CommandParameter="{Binding ElementName=CitySelectComboBox, Path=SelectedValue}" />
</b:EventTrigger>
<b:EventTrigger EventName="SelectionChanged">
<b:InvokeCommandAction Command="{Binding Download WeatherCommand}"
CommandParameter="{Binding ElementName=CitySelectComboBox, Path=SelectedValue}" />
</b:EventTrigger>
</b:Interaction.Triggers>
</ComboBox>

public WeatherViewModel()
{

DownloadWeatherCommand
= new AsyncRelayCommand<string>(async city => await UpdateWeatherAsync(city));

}

private async Task UpdateWeatherAsync(string city)
{

}...



https://docs.microsoft.com/en-us/archive/msdn-magazine/2013/may/mvvm-commands-relaycommands-and-eventtocommand

| Otazka 4 | EREES

e Je vhodné, aby jednotlivé ViewModely drzely vzajemné
reference? Pokud neni, jaky navrhovy vzor byste pouzili k
vyreseni jejich vzajemné komunikace.




| Otazka 5 | EREES

e K ¢emu slouzi navrhovy vzor Command? Vysvétlete jeho
pouziti v MVVM.




| Ochutnévka Storyboards Ir|FT|

e Animace
e Prechody mezi okny/obrazovkami

<5toryboard:>
<DoublefAnimation
Storyboard. TargetName="MyRectangle”
Storyboard.TargetProperty="Width"
From="188" To="288" Duration="8:8:1" />

<ColorAnimation

Storyboard. TargetName="MySolidColorBrush”

Storyboard.TargetProperty="Color”

From="Blue" To="Red" Duration="@:@8:1" />
</Storyboard>




| Co se jesté da | rFIT

e Animace — Storyboard
e Prehravani videa, audia — MediaElement
e Stylovani prvk(/aplikace

e Efekty (stiny, rozmazani, moznost psani vlastnich...)

e Stylovani textu




| Cviceni | EREES




| Pro¢ vlastné WPF/.Net? |

e XAML +.Net
e Desktop
e Universal Applications
e Xamarin Forms — mobilni aplikace -> MAUI
e MAUI
e WinUI 3
e Avalonia
e .Net
e Desktop
e Mobil
e Web




| Summary!!!!! Ir|FT|

e .NET (Framework)
e base class library (BCL)
e nezavislé najazyku (pokud je to .NET jazyk)
e Windows Presentation Foundation (WPF)
e bohaté uzivatelské rozhrani
e oddéleni designu od funkc¢ni ¢asti
e relativni pozicovani, resolution-independent pixels, control
templates, data templates, data binding

e MVVM

e architektura




| Kam dal? | iREES

e MVVM tutoridl

e http://www.dotnhetportal.cz/clanek/4994/MVVM-Model-
View-ViewModel

e www.pluralsight.com (aktivovat pres Azure Dev Tools for
Education — 3 mésice zdarma)

e Predmety:

e |CS — letni semestr

e |W5 —zimni semestr
e WUG

Windows User Group

| 22



http://www.dotnetportal.cz/clanek/4994/MVVM-Model-View-ViewModel
http://www.dotnetportal.cz/clanek/4994/MVVM-Model-View-ViewModel
http://www.pluralsight.com/
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