Building Modern
Windows Apps

This chapter demonstrates
how to create a simple
Windows desktop
application using the
Windows App SDK and
“WinUI 3” - the current
Microsoft-recommended
platform for Windows app

development.

Starting a WinUI 3 Project
Inserting controls
Configuring layout
Importing assets

Adding functionality
Testing the app

Enabling fluidity
Deploying the app

Summary




Starting a WinUI 3 Project

Microsoft’s “Windows App SDK” provides a unified set of APIs
and tools for building modern Windows desktop applications.
WinUI 3 supplies the XAML-based Ul framework, replacing
UWP XAML while remaining familiar to developers.

To develop a WinUI 3 app, you should be running Windows 11
and Visual Studio 2022/2025/2026 with the Windows App SDK
and WinUTI 3 tools installed.
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Open Visual Studio Installer from the Start menu and
click the Modify button

Wodifying — Visual Studio Community 2026
Workloads  Individual components  Language packs  Installation locations

l—Otto Desktop & Mobile (5)
“ .NET Multi-platform App Ul development {NET desktop development
Build Android, i0S, Windows, and Mac apps from a single Build WPF, Windows Forms, and console applications
codebase using C# with [NET MAUL using C#, Visual Basic, and F# with .NET and .NET Frame...
++— Desktop development with C++ WinUl application development
Build modern C++ apps for Windows using tools of your Build applications for the Windows platform using WinUl
choice, including MSVC, Clang, CMake, or MSBuild. with C# or opticnally C++.

e See if the WinUI application development option box
is checked in the Desktop & Mobile category on the
Workloads tab — indicating this item is installed

B
Microsoft seems to 9 If the box is not checked, check it now then click the
frequently change the Modify button at the bottom right of the Installer

component package
names, but those
described here are

dialog to download and install the WinUI application
development tools

current at the time of
writing. 0 Now, launch Visual Studio, then select Create a new
project, WinUI Blank App (Packaged), then click Next

and name the project “Lotto”

> 93

- o x
Create a new project W x - Clearall
Recent project templates L ¥ ofillgiatiooms slwen [

CH Wi,
[ Windows Forms App ~ C# E @ WinUl Blank App (Packaged)
A project template for creating a WinUl app along with a MSIX package

for side-loading or distribution via the Microsoft Store.

B Console App c#
o KAML Windows Desktop Winul




...cont'd

- o X
Configure your new project
WinUI Blank App (Packaged) ©  xAML  windows Desktop  WinUI L /
Project name wa‘e
Lotta | —
st Ensure that on your
Ci\Users\mike_\DesktopiCade\ !:| PC the Windows

Developer Mode option
is enabled in Settings,
System, Advanced, For
developers.

Solution name @

Place solution and project in the same directory

e Accept the default project location and click Create

G After the project loads, open View, Solution Explorer to
inspect the generated files

6 See that the project includes an Assets folder (for images
and icons), a MainWindow.xaml file (defines the UI
layout), and a MainWindow.xaml.cs file (contains the C#

logic)
Solutien Explorer % EAHE
Search Solution Explorer (Ctrl+;) Q o~
. FOI‘ Cmbedded Solution 'Lette’ (1 of 1 project) " 3
f3) ~ “por
additional files I+ @ Lt ol
» &0 Dependencies . .
S B These files are essential
' T in Visual Studio to create
. For 1nterface I3 app.manifest WIHU| appS W|th C#
design > I3 Appxaml
> g* DeploymentManagerAutolnitializer.cs
\v‘k‘[,‘j MainWindow.xaml
c# MainWindowsxaml.cs
® For interface / Package appimanifest
functionality > g* WindowsAppSDK-VersionInfo.cs
s R

o Double-click the MainWindow.xaml item to open it in
the XAML editor window

9 Expand MainWindow.xaml to see MainWindow.xaml.cs,

where event handlers and logic will be added



Inserting controls

WinUI 3 uses a “code-first” approach, and the XAML editor is
where you add controls, arrange layouts, and set properties by

writing XAML markup code.

C++ . Solution Explorer .0 x
o Open Solution Explorer e »E

then dOUblC—CliCk on Search Solution Explorer (Ctri+:) Qv
MainWindow.xaml — to v B Lotto

. > 53 Dependencies
launch the XAML editor ;

) Praperties
Lotto > P Assets

(continued) B o5
e See that XAML editor code > B App

> g DeploymentiManagerAutolnitializer.cs

contains a root <Window> | v I3 MainWindowsami
element and a nested (inner) A e

<Grid > element by default Solution Explorer Git Changes
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W) File Edit View Gt Project Build Debug Test Tools Edensions Window Help O Search v Lofto ® - o x
®© v L I IRV -5 By 9w~ ~ Debug v x4 v P Lotto (Package) v [> v | 'Ba & = i = R |- 83| vl
MainWindowsaml £ X | @ | Solution Explorer v # X
& Grid ~ & Gid VE@D\,HQ@&
i | <?xml version="1.6" encoding="utf-8"?>
3 ol Search Solution Explorer (Ctri+;) Q v
3 x:(13552"Lottu.ﬂainwind(.xw" ) ) > I Appxaml
4 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
5 xmlns:x="http: //schemas.microsoft.com/winfx/2006/xaml" > @ DeploymentManagerAutolnitislizer.cs
6 xmlns:local="using:Lotto" | ~  [Y MainWindow.xaml
L xmlns:d="http://schemas.microsoft.com/expression/blend/2808" .
8 xmlns:me="http://schemas.openxmlformats.org/markup-compatibility/2006" Fo T R
9 me:Ignorable="d" 3 Package.appxmanifest
18 Title="Lotto">
1 Properties v o X
—
12 Window. SystemBackdrop> MainWindow.xam File Properties %
13 <MicaBackdrop />
14 </Window.SystemBackdrop>
15 e B Advanced
>
| }3 T Build Action Page
e S— Copy to Output Directo
19 <puindows Custom Tool MSBuild: Compile
20 Custom Teel Namespace
B Misc
File Name inWindow.xaml
Full Path C:\Nsers\mike_\Desktop'\Code\Letto\MainWindow.xaml
Build Action
How the file relates to the build and deployment processes.
1W00% ~ @ No issues found L} Ln: 16, Ch: 11 SPC CRLF UTF-8

Source Control ~ 5 Select Re

® The <Grid> element is ® 'The Properties window
where you can add code displays the file properties
components to define the of the item currently
page layout. selected in Solution

Explorer.



...cont'd

Add the following elements inside the <Grid> element of
the MainWindow.xaml code

StackPanel — the main outer app container. #

Image - for decoration.

StackPanel — an inner container to group controls.

([
o
o
® StackPanel — nested, to contain labels.
® TextBlock x 6.

©® StackPanel — nested, to contain buttons.
® Button x 2.

The controls will, by default, be added in vertical order. The
XAML code should now look something like this:

MainWindow.xaml % X B
) Window v Window v g
16 <Grid>
17 <StackPanel Spacing="12" Padding="26">
18
19 <l-— Image element —>
20 <Image X:Name="MainImage"
21 Width="200"
22 Height="288"
23 Stretch="Uniform" />
24
25 <!-— Grouping StackPanel —>
26 =<StackPanel Spacing="12"=>
27
28 <!— First nested StackPanel: six TextBlocks —>
29 <StackPanel Spacing="4">
30 <TextBlock x:Name="Textl" />
31 <TextBlock x:Name="Text2" [>
32 <TextBlock x:Name="Text3" />
33 <TextBlock x:Name="Textd" /=
34 <TextBlock x:Name="Text5" />
35 <TextBlock x:Name="Texté6" [>
36 </StackPanel>
27
38 <!— Second nested StackPanel: two Buttons —>
39 <StackPanel Orientation="Horizontal" Spacing="8">
ue <Button x:Name="Buttonl" Content="Button 1" />
41 <Button x:Name="Button2" Content="Button 2" />
42 =/StackPanel>
43
ug =/StackPanel=
us
46 </StackPanel>
u7 </Grid=>
| us | v
100% ~ @ Mo issues found g - ] Ln: 48 Ch:1 SPC CRLF UTF-8




Configuring layout
Edit the XAML editor code to configure each component.

++ . .
C o In the Grid element, set Padding="20"

In the outer StackPanel element, set...
Lotto x:Name = “MainStack” Spacing = “12"”
Orientation = “Horizontal”
HorizontalAlignment = “Stretch”
VerticalAlignment = “Top”
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(continued)

e In the Image element, set...

x:Name = “Mainlmage” Stretch = “Uniform”
MaxWidth = “300"” MaxHeight = “200"

In the inner StackPanel element, set
x:Name = “GroupStack” Spacing = “12"”
HorizontalAlignment = “Center”

In the first nested StackPanel element, set
x:Name = “Labels” Spacing = “10”
Orientation = “Horizontal”

In each TextBlock element, remove all default
x:Name ="Text1” attributes if present, then set...
Text = “..."” Margin = “8" FontSize = "22"

In the second nested StackPanel element, set...
Orientation = “Horizontal” Spacing = “8"
HorizontalAlignment = “Center”

In the first Button element, set...
x:Name = “SelectButton” Content = “Select”
Width = “130” Margin = “10”

IsEnabled = “True” Click="SelectButton_Click"

In the second Button element, set...

x:Name = “ResetButton” Content = “Reset”
Width = “130” Margin = “10”

IsEnabled = “False” Click="ResetButton_Click”



Importing assets

In order to have a XAML <Image> component display a graphic,
an image file must first be imported as an asset. It can then be
assigned to a Source attribute of the <Image> tag:

Use File Explorer on your system to place an image file
inside the project’s Lotto/Assets folder

See that Visual Studio detects the addition and

automatically updates Solution Explorer to now include Seluton Explrer
the image file within its Assets folder Sl i
Search Selution Explorer (Ctrl+;) Q ~
w7 Assets
Edit the XAML editor code to assign the image file to I g:::f::::;“m'e'z°°'°"9 I
the Source attribute of the <Image> component element B SpleshScreenscale 200 png
The XAML code should now look like this: Stk S agnecsieiliong

Mai indow.xaml £ X - 8B
Window v Window ~

16 <Grid>

T <StackPanel Name="MainStack" Orientatiocn="Horizontal"

18 HorizontalAlignment="Left" VerticalAlignment="Top"

19 Spacing="12" Padding="26">

20

21 <1— Image element ——>

22 <Image x:Name="MainImage"

23 Width="306" Height="280" Stretch="Uniform"

24 Source="/Assets/lotto_balls.png"/>

25

26 <!— Grouping StackPanel ——>

27 <StackPanel Name="GroupStack" Width="306" Height="206" Spacing="12"> — |mage assignment

28

29 <l-— First nested StackPanel: six TextBlocks ——>

38 <StackPanel Name="Labels" Height="188"

31 Orientation="Horizental" Spacing="u">

32 <TextBlock

33 Text="..." Width="30" Margin="8" FontSize="22"

34 VerticalAlignment="Bottom" TextAlignment="Center" />

35 <TextBlock

36 Text="..." Width="30" Margin="8" FontSize="22"

37 VerticalAlignment="Bottom" TextAlignment="Center" />

38 <TextBlock

39 Text="..." Width="30" Margin="8" FontSize="22"

4@ VerticalAlignment="Bottom" TextAlignment="Center" />

u1 <TextBlock

u2 Text="..." Width="3@" Margin="8" FontSize="22"

u3 VerticalAlignment="Bottom" TextAlignment="Center" />

u4 <TextBlock

us Text="..." Width="38" Margin="8" FontSize="22"

L6 VerticalAlignment="Bottom" TextAlignment="Center" />

u7 <TextBlock

usg Text="..." Width="3@" Margin="8" FontSize="22"

us VerticalAlignment="Bottom" TextAlignment="Center" />

50 </StackPanel>

51

52 <!-— Second nested StackPanel: two Buttons —>

53 <StackPanel Orientation="Horizontal® Spacing="8"

54 Height="100" >

55 <Button x:Name="SelectButton" Content="Select" Width="13@"

56 Margin="10" VerticalAlignment="Top"

57 IsEnabled="True" Click="SelectButton_Click" />

58 <Button x:Name="ResetButton" Content="Reset" Width="136"

59 Margin="10" VerticalAlignment="Top"

68 IsEnabled="False" Click="ResetButton_Click" />

61 </StackPanel>

62

63 </StackPanel>

64

65 </StackPanel>

66 </Grid> -
1W00% v @ No issues found Ln: 36, Ch: 16 SPC CRLF UTF-8
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Lotto
(continued)

et

| —
The Enumerable.Range
method generates an
iterable list of numbers
within the start and end
values specified by its
arguments.

et

| —
The Random method
class generates a
pseudo-random list
of numbers that is
automatically seeded by
the system clock to avoid
repeating sequences.

Adding functionality

Having completed the application component layout with XAML
elements on page 177, you are now ready to add functionality
with C# programming code.

0 In Solution Explorer, double-click MainWindow.xaml.cs
to open that file in the XAML editor window

e Visual Studio may have added event-handler “stubs”, where

you can enter code to respond to click events, or you can

add them manually so that the code looks like this:

m Lotto - MainWindow.xaml.cs = O X
MainWindow.aamles £ X O
E# Lotto ~ g Lotto.MainWindow v E’E UnloadObject{DependencyObject unloadableObject) =

0 references

31 private void SelectButton_Click(object sender, RoutedEventArgs e)

32 {

33

34 }

35
A C
0 references

36 private void ResetButton_Click(object sender, RoutedEventArgs e)

37 {

38

39 1

00% v @ Mo issues found g A Ln:33, Ch:1 SPC CRLF UTF-8

e In the SelectButton_Click event-handler block, first insert

this statement to create an array of numbers 1-59
int[ ] nums = Enumerable.Range(1, 59).ToArray( ) ;

0 Next, insert these statements to shuffle the array elements
Random random = new Random() ;
for (inti = nums.Length - 1; i > 0; i--)
{
int j = random.Next( 0,i + 1);
(nums[i], nums[j]) = (nums[j], nums[il]);

}

e Now, insert a loop to fill six labels with a random selection
intn=0;
foreach ( var element in Labels.Children )

if ( element is TextBlock label )

label.Text = nums[ n ].ToString( ) ;
n++;
}
}



...cont'd

Insert statements to set the button states
SelectButton.IsEnabled = false ;
ResetButton.IsEnabled = true ;

o Now, in the ResetButton_Click event-handler block, insert

statements to clear the labels and to set the button states
foreach ( var element in Labels.Children)

if (element is TextBlock label ) label.Text = “..." ;

}

SelectButton.IsEnabled = true ;
ResetButton.IsEnabled = false ;

9 'The layout and functionality should now be complete, so
hit the [*] Lotto (Package) button to build the app

B MO @® O <

Select Reset

™~ Go to Live Visual Tree
button

9 When the build completes, the app appears in a preview

window, displaying

th . d th W Live Visual Tree W B
the 1mage and the two MFa® @878 = & ¥ 2@
lnteraCtlve buttons Search Live Visual Tree (Alt+") Q
4 @ Lotto.exe [20704] © {15)
A A 4 @ [DesktopWindowXamlSeurce] (14)
The preview window 4 8 (Grid) © (13)
toolbar pI’OVidCS useful 4 B MainStack [StackPanel] ¢ (12)
&l Mainimage [Image] €
tools — choose Go to 4 B GroupStack [StackPanel] © (10)
Live Visual Tree to see a 4 B Labels [StackPanel] © ®)
. . . [l [TextBlock] ¢
hierarchical view of every B
UI element currently [l [TextBlock] €
rendered by your running B imelorid £
A [ [TextBlock] <>
WIHUI XAML app [ [TextBlock] <
4 B [StackPanel] ¢ 2)
O SelectButton [Button] ¢
0¥ ResetButton [Button] <




Testing the app

After adding functionality with C# code, as shown on pages
178-179, you are now ready to test the program’s execution.

C++ o Click the Debug, Start Debugging menu, or hit the

E [>] Lotto (Package) button to build the app

Building Modern Windows Apps

Wait while the application gets built and loaded, then
click the app’s buttons to try out their functionality

Lotto
(continued)

You must have your

PC set to Developer
Mode in Settings,
Privacy & Security, For
developers.

The app looks good — numbers are being randomized and the
button states are changing as required.

Windows >
9 Now, on the Visual Continue s

Studio standard toolbar, : :’eak;'; " Cmm::e:
top Debugging ITt+

select Debug, Stop VIS

Debugging to exit the

running app



...cont'd

e Restart the app, then click the buttons and compare the
sequences of randomized numbers to those generated in
the previous test

BOMOR @ <

Great — the random numbers have a different sequence each time
the app gets run.

Drag the window edge to reduce its width — to simulate
how the app would look on a device with a narrower screen

Uh-oh, this is unsatisfactory — adjustments will be needed to the
interface layout so that it will adapt to suit narrower display areas.
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C++

Lotto
(continued)

Enabling fluidity

The app test for small-screen devices on pages 180-181 failed to
satisfactorily present the controls, as the interface is too wide for
small-screen devices. Happily, the interface can be made fluid to
adapt to different screen sizes so that it can also look good on
smaller screens. The adaptation relies upon recognizing the screen
size and changing the orientation for narrow-screen devices.

In the MainWindow.xaml <Window> element, insert
SizeChanged = “Window_SizeChanged”

Now, open MainWindow.xaml.cs and insert a variable at

the beginning of the MainWindow class
private bool isClosing = false;

Next, in the MainWindow constructor, add statements to

control the layout when the app opens and closes
this.Activated +=(_, __ ) =>

if (isClosing ) return ;
Rect size = Bounds; UpdateLayoutForWidth( size.Width ) ;
}

this.Closed += ( _, __ ) => isClosing = true ;

Add a method to recognize when the window gets resized
private void Window_SizeChanged( object sender,
WindowsSizeChangedEventArgs e)

if (isClosing ) return ;
UpdateLayoutForWidth( e.Size.Width ) ;
}

Now, add a method to apply appropriate window sizes
private void UpdateLayoutForWidth( double width )
{
if (isClosing ) return ;
bool narrow = width < 600 ;
MainStack.Orientation = narrow ?
Orientation.Vertical : Orientation.Horizontal;
MainStack.HorizontalAlignment = narrow ?
HorizontalAlignment.Center : HorizontalAlignment.Stretch ;
Mainlmage.VerticalAlignment = narrow ?
VerticalAlignment.Center : VerticalAlignment.Bottom;
GroupStack.VerticalAlignment = narrow ?
VerticalAlignment.Top : VerticalAlignment.Center;

}



...cont'd

Click the Debug, Start Debugging menu, or hit the
] Lotto (Package) button to build the app

Wiait while the application gets built and loaded, then
click the app’s Select button to choose a random selection

6 31 45 57 1 59

Select Reset

e Drag the window edge to reduce its size — to see the

interface adapt to suit a narrower screen

EE B DI @ <

6 31 45 57 1 59 )

oot

Click the buttons to see that the app performs as
expected in its narrow state

EECFETEE EECFCETEE

29 38 4 18 34 40

Select Reset Snluct ol
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C++

Lotto
(continued)

You can also choose the
Splash Screen option
to add a 1240 x 600
splash screen image.

Deploying the app

Having tested the app on page 183, it can now be deployed onto
your PC. This will register the app on your PC and add it to the
All apps menu, so an icon image can usefully be added to the
program files to identify the app.

Create an appropriate icon image and save it in the
pprop g
project’s Lotto/Assets folder on your PC

e See that Visual Studio detects the addition and
automatically updates Solution Explorer to now include
the icon image file within its Assets folder

9 Next, double-click Package.appxmanifest and select the
Visual Assets tab and the All Visual Assets category

W) Lotta - Packageappemanit == e
Packageappumanifest & 2
Application  Visual Assets  Capabilities  Declarations  Content URIs  Packaging

m = All Visual Assets

Wicrneot Store apss shauld suppor depliys of dHerent resolutions. Windows provides a simplé way 1o di bhis via resource loading.

Senall Tile Thiz saction lists all the assats which sre used in the manifest, How do | ceste image scaling?
Nihecklim Tila * Asset Generator
Seuree CAUsersmike \Desklog\ CodeLoltobassens| | -
Viiede Tie 1555
Destination Basets [~
Large Til
TS fesets Smiall Tite, Medium Tibe, Wide Tils, Larg.. =
Aaplcon Scales £ Stales
Scafing Med Bicubic [Smocther Eeges)
Splach Sareen 5s
P2y WA [#] ppiy recomenended padding
Badge Loga ["] Appiy cotor cormersion for Wedos Light Thims
Package Loga = :‘:""m -

Add the image as the Source, then click the Generate
button to produce variously sized tiles and logo images

A Build Debug Test Tools Exensions Window
Change the build type - : :
: =) Build Solution Ctrl+Shift+B
to Release, then click i i
Build, Deploy LOttO to Deploy Solution [}S

register the app on your
PC and see the app icon L

get added to your PC’s __
All apps menu ®




...cont'd

Once you have built your WinUI app, you can turn it into a simple
installer package using Microsoft’s MSIX Packaging Tool. This
provides a friendly, step-by-step wizard, and does not require any
command-line work or special configuration inside Visual Studio. It
creates a .msix file that users can double-click to install your app.

0 Visit the Microsoft Store and MSIX Packaging Tool

search for “MSIX Packaging Apps  System Components
Tool”, then install it

e Launch the MSIX Packaging Tool

and choose “Application package”, then ?
browse to the Lotto/bin/Release output _ '

. Application
folder — the tool automatically detects package

your app’s executable and supporting files | Creeyourape pactae

e 'The wizard will guide you through a few simple pages:
® App name
® Publisher name
® Version number
® Logo (optional)
These fields control how your app appears in Windows

° Move the package to another device and
double-click the .msix file or right-click
it and choose Install to install the app
just like any other modern application

51 44 36 38 14 15

Reset

'The MSIX Packaging Tool requires you to sign the app by
providing a certificate that validates authorship. The open source
MSIX Hero app, available on the Windows Store, can produce a
certificate (.pfx or .cer file) for this purpose.

¥

N

pot B¢

—
Full documentation,
tutorials, best practices,
and troubleshooting
guides for the MSIX
Packaging Tool can be
found at learn.microsoft.
com/en-us/windows/msix/
packaging-tool/create-
app-package

Lotto
Recently added

—_
oo



Summary

® A WinUI 3 development environment can be created using
Visual Studio together with the Windows App SDK.

® A packaged WinUI 3 Blank App template provides a
Q ready-made structure for XAML and C# development.

Building Modern Windows Apps

©® User interfaces can be built with XAML layout containers
such as <Grid> and <StackPanel>, allowing controls to be

arranged cleanly and consistently.

©® Images placed in the project’s Assets folder can be displayed in
the interface through the XAML <Image> element.

® Text labels and buttons can be added to the UI to present

information and trigger application logic.

® Randomized Lotto numbers can be generated in C# using

Enumerable.Range array shuffling, and the Random class.

® Button states can be controlled programmatically to guide user

interaction and prevent invalid actions.

® 'The Live Visual Tree can be used to inspect the running

interface and verify the structure of the visual elements.

® 'The interface can adapt automatically to different window
widths by detecting size changes and adjusting orientation,

alignment, and layout.

® A completed application can be deployed locally, registered
with Windows, and displayed in the Windows Start menu

with its associated icon.

® 'The completed app can be packaged and deployed using the
MSIX Packaging Tool, allowing it to be installed, registered,
and launched like any modern Windows desktop app.



