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Notifications are built into both Android and the iOS
platforms. In this Tutorial we will investigate
different types of Notifications. We will use the .NET
MAUI App Development Framework.

* |ntroduction

* App Notifications
* |Local Notifications
* Push Notifications
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.NET MAUI &

NET Multi-platform App Ul (.NET MAUI) Framework.
.NET MAUI is developed by Microsoft.

With .NET MAUI we can create Apps for Android, iOS,
Windows and macOS in Visual Studio and C# and
XAML.

You can also use Visual Studio Code with the .NET
MAUI extension for Visual Studio Code.

Webpage: https://dotnet.microsoft.com/apps/maui



https://dotnet.microsoft.com/apps/maui

Notifications

Notifications are built into both Android and the iOS platforms.
Notifications are alerts sent by apps installed on a device.

Apps can also subscribe to notifications generated by an external
source, hub or backend system.

Notifications are often used for features such as:
— Calendar events

— Reminders

— New Post, response to a previous Post

— Etc.

In this tutorial we will see how we can implement Notifications
using .NET MAUI on the Android platform.



Notification Types

* App Notifications (App Level)

— The .NET MAUI Community Toolkit has notification-like Ul components
such as Toast and Snackbar

— This is “in the app” only notifications, i.e. you need to have the App open.
— NuGet package: CommunityToolkit.Maui
* Local Notifications (OS Level)
— Native Notifications even when the App is in the background.
— It will show in the built-in Notification Center on your phone.
— NuGet package: Plugin.LocalNotification
* Push Notifications (OS Level)

— Here the App subscribe to notifications generated by an external source,
hub or backend system running on an external server.

— Here you can use Firebase, Azure Notification Hubs, Shiny, etc.
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NET MAUI Community Toolkit

* The .NET MAUI Community Toolkit has

notification-like Ul components such as Toast
and Snackbar (in the app).

* These are not system-level OS notifications

(those that end up in the Android/iOS
Notification Center).

* NuGet Package: CommunityToolkit.Maui



Toast and Snackbar

Toast and Snackbar are Ul components for brief
user feedback

Toasts is passive, non-interactive messages
Snackbars offering optional actions (like "Undo").
Toasts cannot be swiped away, while Snackbars can.

Both auto-dismiss, but Snackbars are more
Interactive

=> Basically Toasts and Snackbars are “popups” that
automatically disappears after a short period.



NuGet CommunityToolkit.Maui

—

—W File Edit View Git Project Build Debug Test Tools Extensions Window Help @ Search v  AppNotificationsEx € - o x
@v o AvP-B. < =« Debui~ Any C~ »Windows Machine ~ [ Be-JCamld - 00 % - & v &£
g‘ NuGet...ionsEx ¢ x| AppNot...verview = @ | Solution Explorer v # X
T I A bveoad([wy &=
e | Browse Installed UpdatesBE .
¢ | Browse NuGet Package Manager: AppNotificationsEx | _ . T

CommunityToolkit.Maui X v G LlInclude... Package source: nugetorg~ @ &1 Solution 'AppNotificationsEx' (1 of 1 [

+ = AppNotificationsEx
# Dependencies

B CommunityToolkit.MaL® nuget.org

aka.ms/nuget/noreadme.

b
g CommunityToolkit.Maui @ by dotnetfoundation, Microsoft. Toolkit, 7.08M dow 14.0.0 v & Properties
The .NET MAUI Community Toolkit is a collection of Animations, Behaviors, Conve... Version: Latest stable 14.0.0 ~ | Install » £ Platforms
L . b ) Resources
# CommunityToolkit.Maui.Core @ by dotnetfoundation, Microsoft. Toolkit, 6,95 14.0.0 (AR EER SIS i) [ @ Emniin e » 0 App.xaml
Core library for community toolkits using .NET MAUI " v 0 AppShell.xaml
(~) Options "
» [0 MainPage.xaml
g CommunityToolkit.Maui.Markup ¢ by dotnetfoundation, Microsoft. Toolkit, 7 7.0.0 i b s MauiProgram.cs
CommunityToolkit.Maui.Markup is a set of fluent helper methods and classes to sim... README Package Details
= CommunityToolkit.Maui.MediaElement @ by dotnetfoundation, Microsoft. 7.0.0 There is no README available for the selected
MediaElement is a view for playing video and audio in your .NET MAUI app. package version. For more information please visit
f..]

CommunityToolkit.Maui.Camera by dotnetfoundation, Microsoft. Toolkit,2 6.0.0
Camera contains CameraView, a view for displaying a preview of the camera outpu...

g CommunityToolkit.Maui.Maps by dotnetfoundation, Microsoft.Toolkit, 1371 4.0.0

Each package is licensed to you by its owner. NuGet is not responsible for, nor does it grant any
licenses to, third-party packages.

[ Don't show this again 4 v

GitHub Copilot C... | Solution Explorer

Output ~ # x| Properties v # X

Show output from: Deployment -~ E® 0o -
IsEmulatorSupported: START =gy

1s64B1t0peratingSystem = True
DetectSlat: START
isHyperVRunning = True
DetectSlat: END (Success, 8:88:00.811)
SlatState = SlatAndHWVEnabled
TsEmulatorSupported = True
IsEmulatorSupported: END (Success, ©:00:90.066)




NuGet CommunityToolkit.Maui

* Do you get an error when trying to install the
NuGet package?

* Update the NuGet package
Microsoft.Maui.Control to the latest version

&8 Microsoft.Maui.Control® nuget.org 4 W net10.0-android

> & Analyzers

b Frameworks

4« '@ Packages
‘@ CommunityToolkit.Maui (14.0.0)
'® Microsoft.Extensions.Logging.Debug (10.0.0)
‘@ Microsoft.Maui.Controls (10.0.30)

Installed: 10.0.1 Uninstall
Version: Latest stable 10.0.30 ~  Update

© Package source mapping is off. Configure

) Options



MauiProgram.cs

MauiP..

.ram.cs ¢ X|

@ AppNotificationsEx (net10.0-android) ~  “z AppNotificationsEx.MauiProgram v CreateMauiApp()
I h51ng CommunityToolkit.Maui;

(@

1

Vel OV bhwmN

NNNRPRRPRRRRRRPRRRPR
NP OUOVUNNOOUVA_AWNERE®O®

namespace AppNotificationsEx

{

4 references

public static class MauiProgram

{
4 references
public static MauiApp CreateMauilApp()
{
var builder = MauiApp.CreateBuilder();
builder
.UseMauilpp<App>()
.UseMauiCommunityToolkit()
.ConfigureFonts(fonts =>
{
fonts.AddFont("OpenSans-Regular.ttf",
fonts.AddFont("OpenSans-Semibold.ttf",
})s
return builder.Build();
ks
}

"OpenSansRegular”);

"OpenSansSemibold");
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Android Emulator - pixel_7_-_api_35:5554

Show Notification

Toast Example ™

((' ‘)) If you change the default App Icon,

it will be shown in the Toast.

€) Important Notification

@) Important Notification

It uses the App Icon:

<ItemGroup>
<!-- App Icon -->
<MauiIcon Include="Resources\AppIcon\appicon.svg" ForegroundFile="Resources\AppIcon\appicon.svg" Color="#FFFFFF"/>



MainPage.xam|

<?xml version="1.0" encoding="utf-8" ?>

<ContentPage xmlIns="http://schemas.microsoft.com/dotnet/2021/maui"
xmins:x="http://schemas.microsoft.com/winfx/2009/xaml"
x:Class="AppNotificationsEx.MainPage">

<ScrollView>
<VerticalStackLayout
Padding="30,0"
Spacing="25">

<Button Text="Show Notification"
Clicked="0OnShowNotificationClicked" />

</VerticalStackLayout>
</ScrollView>

</ContentPage>



MainPage.xaml.cs

using CommunityToolkit.Maui.Core;
using CommunityToolkit.Maui.Alerts;

namespace AppNotificationsEx

{

public partial class MainPage : ContentPage
{

public MainPage()

{

InitializeComponent();

}

private async void OnShowNotificationClicked(object sender, EventArgs e)

{
var toast = Toast.Make("Important Notification", ToastDuration.Short, 20);
await toast.Show();

}
}
}



Code Explainations

Message Font Size

var toast = Toast.Make("Important Notification", ToastDuration.Short, 20);

Duration, use Short or Long
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Snackbar Example

namespace AppNotificationsEx

Android Emulator - pixel_7_-_api_35:5554

Home {
public partial class MainPage : ContentPage
{
public Mainpage()
{
InitializeComponent();
}
private void OnShowSnackbarClicked(object sender, EventArgs e)
{
Snackbarkx();
}
private async void SnackbarEx()
{
var snackbar = Snackbar.Make("Snackbar Notification!");
await snackbar.Show();
}

Snackbar Notification! OK }




namespace AppNotificationsEx

{
public partial class MainPage : ContentPage
{
public MainPage()
{
InitializeComponent();
}
private void OnShowToastClicked(object sender, EventArgs e)
{
ToastEx();
}
private void OnShowSnackbarClicked(object sender, EventArgs e)
{
Snackbarkex();
}
private async void ToastEx()
{
var toast = Toast.Make("Important Notification", ToastDuration.lLong, 20);
await toast.Show();
}
private async void SnackbarEx()
{
var snackbar = Snackbar.Make("Snackbar Notification!");
await snackbar.Show();
}
}



Snackbar Alternatives

private async void SnackbarEx()

{
private async void SnackbarEx2() var snackbar = Snackbar.Make("Snackbar Notification!");
{ await snackbar.Show();

var snackbar = Snackbar.Make( }
"Snackbar Notification!", .
async () => await DisplayAlertAsync("Action", "Snackbar is Pushed", "OK"),
"OK",
TimeSpan.FromSeconds(3)

) private async void SnackbarEx3()
{
await snackbar.Show(); var options = new SnackbarOptions

{
} | BackgroundColor = Colors.DarkSlateGray,
TextColor = Colors.White,
ActionButtonTextColor = Colors.Yellow,
CornerRadius = new CornerRadius(8)

b

var snackbar = Snackbar.Make(
"Snackbar Notification!",
async () =>await DisplayAlertAsync("Action", "Snackbar is Pushed", "OK"),
”OK",
TimeSpan.FromSeconds(3),
options

)

await snackbar.Show();

}



https://www.halvorsen.blog

Local Notifications

Table of Contents Hans-Petter Halvorsen




Plugin.LocalNotification

Local Notifications (OS Level).

Native Notifications even when the App is in the
background.

It will show in the built-in Notification Center on
your phone.

NuGet package: Plugin.LocalNotification



NuGet

NuGet...ionsEx # X |LocalN...verview

Browse Installed UpdatesBE

Plugin.LocalNotification X v C [JInclude..

o Plugin.LocalNotification by thudugala, 845K downloads 13.0.0
The local notification plugin provides a way to show local notifications from MAUI apps.

® Toasts.Forms.Plugin by Egorbo, 966K downloads 3.3.2
Toasts notifications on Xamarin and Windows.

'a Plugin.LocalNotificationService byigorkr_10,8.37K downloads 1.1.0
Create notifications for Xamarin Forms (Android only)

@ Zebble.LocalNotification by GeeksLtd, 61.1K downloads 2.1.0

A Zebble plugin that enables you to send or schedule native local notifications.

Xam.Plugins.Notifier by edsnider, JamesMontemagno, 625K downloads 4A3.0.1
rrace nlatfarmm nlhiiain tn ehnw lneal nntifiratinne

This package version is deprecated.

Xam.Plugin.LocalNotifications by sbondini,51.6K downloads 1.0.0
Create and parameterize local notifications, schedule them or send immediately, cancel...

DH.Plugin.LocalNotification by qcjxberin, 3.65K downloads 1.3.2023.3081
FATDH MauilERMETAENFC (fIAafE) &, AI{EENNAREFhERERNEA. .

Citrus.Android.LocalNotification by GameForest, 1.19K downloads 1.0.0.6
Plugin Description

Plugin.Citrus.Android.LocalNotification by GameForest, 357 downloads 1.0.0
Plugin Description

Plugin.NotificationService by LuckyDucko, 2.04K downloads 40.0.2

NatifiratinnGQarnvire aime far lnecal natifiratinne +ta ha a2 nnirl and aacv additinn intn anyv

NuGet Package Manager: LocalNotificationsEx

Package source: nuget.org v &

© Plugin.LocalNotification @ nuget.org

Version: Latest stable 13.0.0 v Install

© Package source mapping is off. Configure

() Options

README Package Details

©

€) 1 'no status || nuget |vi3.0.0

Plugin.LocalNotification

The local notification plugin provides a way to show
local notifications from Xamarin.Forms / .Net MAUI
apps.

Setup

® Plugin.LocalNotification Available on NuGet:
https://www.nuget.org/packages/Plugin.LocalNotif
ication




MauiP...ram.cs ¢ x|
LocalNotificationsEx (net10.0-windows10.0.1904 ~

{

4

1

Voo O ~hwmwN
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13
14
15
16
17
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19
20
21
22

@)

MauiProgram.cs

using Plugin.lLocalNotification;

namespace LocalNotificationsEx

{

4 references

public static class MauiProgram

{

4 references

public static MauiApp CreateMauilpp()

{

var builder = MauiApp.CreateBuilder();
builder
.UseMauiApp<App>()
.UselLocalNotification()
.ConfigureFonts(fonts =>
{
fonts .AddFont("OpenSans-Regular.ttf",
fonts.AddFont("OpenSans-Semibold.tt+",

})s

return builder.Build();

“z LocalNotificationsEx.MauiProgram

"OpenSansRegular™);
"OpenSansSemibold™);



MainPage.xam|

<?xml version="1.0" encoding="utf-8" ?>

<ContentPage xmlns="http://schemas.microsoft.com/dotnet/2021/maui"
xmlins:x="http://schemas.microsoft.com/winfx/2009/xaml"
x:Class="LocalNotificationsEx.MainPage">

<ScrollView>
<VerticalStackLayout
Padding="30,0"
Spacing="25">

<Button Text="Show Notification"
Clicked="0OnShowNotificationClicked" />

</VerticalStackLayout>
</ScrollView>

</ContentPage>



MainPage.xaml.cs

using Plugin.LocalNotification;

namespace LocalNotificationsEx

{
public partial class MainPage : ContentPage
{
public MainPage()
{
InitializeComponent();
}
private async void OnShowNotificationClicked(object sender, EventArgs e)
{
var request = new NotificationRequest
{
Notificationld = 1001,
Title = "My Notification",
Description = "This is a Local Notification."
bk
LocalNotificationCenter.Current.Show(request);
}
}

}



Permissions

Androi...st.xml ¢ x|

13 Application details

Application name

What users see as the app name,

4 & Platforms
B i Versi b
4« © Android s O R
; compatibility and more
D : RESOU rces Version name
A value shown to users that you can specify as a raw string or
- - reference to a string resource
& AndroidManifest.xml B
Application icon @mipmap/appicon -
[ Cs Ma | nACtI Vlty. CS Application theme @style/AppTheme
Sets the UI style for every view in the app.
b cCz MainApp“cation CsS Install location Default

Android Manifest Docs

2 Required permissions

NFC_TRANSACTION_EVENT
OVERRIDE_WIFI_CONFIG
PACKAGE_USAGE_STATS
PERSISTENT_ACTIVITY

1] POST_NOTIFICATIONS
PROCESS_OUTGOING_CALLS

Androi...st.xml # x|

<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android”>
<application android:allowBackup="true" android:icon="@mipmap/appicon" android:roundIcon=
<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE" />
<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.POST_NOTIFICATIONS" />

</manifest>




Permissions

Android Emulator - pixel_7_-_api_35:5554 Android Emulator - pixel_7_-_api_35:5554 Android Emulator - pi

B Android Emulator - pixel_7_-_api_35:5554
1:58 1:57 1:40 1:40 @ 3G40
< < (& <

Settings Notifications - Apps

Q  Search settings Manage Recently opened apps | @ | @

App notifications LocalNotificationsEx . : . .
Network & internet Control notifications from individual apps @ 4 minutes ago LocalNotificationsEx | LocalNotificationsEx

Mobile, Wi-Fi, hotspot

App info - LocalNotificationsEx

.))

+)

Notification history @ AppNotificationsEx D o

Show recent and snoozed notifications 23 minutes ago Archiv Uninstall Fo

All LocalNotificationsEx

Go Connecteq devices
Bluetooth, pairing

! notifications

Conversation > See all 27 apps . i
Notifications
‘ I off ‘
General

Apps Conversations Categories

Assistant, recent apps, default apps No priority conversations

Permissions
No permissions granted

Default apps

Q. Notifications Bubbles Chrome, Phone, and Messages
Notification history, conversations On / Conversations can appear as floating icons
i Storage & cache
Screen time 142 MB used in internal storage
Privac 19 minutes toda:
g Battery Y 4
Charged ] - Mobile data usage
Notification read, reply & control Cloud media app 2.00 MB used since Feb 3

Control which apps and devices can read notificat Google Photos

== Storage i
T 42%used-4.68 GB free Notifications on lock screen sgreen tme
| Unused apps | 3 minutes today
| Hide silent conversations and notifications 0 unused apps
@ Sound & vibration App battery usage

Volume, haptics, Do Not Disturb General App battery usage No battery use since last full charge




Android Emulator - pixel_7_-_api_35:5554

1:42 Tue, Feb 3

H Flashlight

Q ‘ocainotificationsEx - now #

My Notification

This is a Local Notification

Manage

Notification Center

3G .4 B100%

& Internet > 3 Bluetooth

@ Do Not Disturb

Clear all

We should now see the

Notification in the

Notification Center on

your Android device

You also see it
here on top:

You also see it
on the App Icon:

203 @

~
(-4

Ut

v4n

-~
L.

M O & B

Gmail YouTube Photos
All apps
- e
Calendar Camera Chrome
s & O
Contacts Drive Files
G @& °
Google LocalNotific... Maps
& & B
Phone Photos Play Store

) =

Settings TMoble YouTube

Play Store

Clock

g

Gmail

-

Messages

e

Safety

©

YT Music




Local Notifications - Resources

* Local notifications:
https://learn.microsoft.com/dotnet/maui/platf
orm-integration/local-notifications



https://learn.microsoft.com/dotnet/maui/platform-integration/local-notifications
https://learn.microsoft.com/dotnet/maui/platform-integration/local-notifications
https://learn.microsoft.com/dotnet/maui/platform-integration/local-notifications
https://learn.microsoft.com/dotnet/maui/platform-integration/local-notifications
https://learn.microsoft.com/dotnet/maui/platform-integration/local-notifications
https://learn.microsoft.com/dotnet/maui/platform-integration/local-notifications
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Push Notifications

* Here the App subscribes to notifications generated
by an external source, hub or backend system
running on an external server.

* Apple and Google have their own Push Notification
Service (PNS).
— Android: Firebase Cloud Messaging (FCM)
— Apple: Apple Push Notification service (APNs)

* You can use services like Firebase, Azure
Notification Hubs, etc.



Firebase

Firebase is a Mobile and Web App Development Platform
from Google.

Firebase is a set of cloud tools provided by Google that
enable the creation of a backend for mobile and web
applications.

It is an alternative to building a backend from scratch
using technologies like Node.js, Java/Kotlin, or .NET.

Firebase Cloud Messaging (FCM) is part of the Firebase
platform.

Website: https://firebase.gcoogle.com/



https://firebase.google.com/

Firebase Cloud Messaging (FCM)

* Firebase Cloud Messaging (FCM) is a cross-
platform messaging solution that lets you send
messages.

e Webpage:
https://firebase.google.com/products/cloud-messaging



https://firebase.google.com/products/cloud-messaging
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https://firebase.google.com/products/cloud-messaging

Azure Notification Hubs

Azure Notification Hubs is mobile push notification engine for sending
notifications to iOS, Android, Windows, etc.

Apple, Google, and other platforms each have their own Push
Notification Service (PNS).

— Android: Firebase Cloud Messaging (FCM)
— Apple: Apple Push Notification service (APNs)
— Microsoft: Windows Notification Service (WNS)

Azure Notification Hubs enable you to centralize notifications across
platforms so that your backend app can communicate with a single
hub, which takes care of distributing notifications to each PNS.

Notification Hubs: https://azure.microsoft.com/en-
us/products/notification-hubs



https://azure.microsoft.com/en-us/products/notification-hubs
https://azure.microsoft.com/en-us/products/notification-hubs
https://azure.microsoft.com/en-us/products/notification-hubs
https://azure.microsoft.com/en-us/products/notification-hubs
https://azure.microsoft.com/en-us/products/notification-hubs

Shiny

* Shiny.NET is a cross-platform framework for
.NET (MAUI, Blazor, Uno) that can be used for
different applications, including Notifications.

* https://shinylib.net/



https://shinylib.net/
https://shinylib.net/

Push Notifications - Resources

* Tutorial: Send push notifications to .NET MAUI
apps using Azure Notification Hubs via a
backend service:

https://learn.microsoft.com/dotnet/maui/data
-cloud/push-notifications

* Notification Hubs:
https://azure.microsoft.com/en-
us/products/notification-hubs



https://learn.microsoft.com/dotnet/maui/data-cloud/push-notifications
https://learn.microsoft.com/dotnet/maui/data-cloud/push-notifications
https://learn.microsoft.com/dotnet/maui/data-cloud/push-notifications
https://learn.microsoft.com/dotnet/maui/data-cloud/push-notifications
https://learn.microsoft.com/dotnet/maui/data-cloud/push-notifications
https://azure.microsoft.com/en-us/products/notification-hubs
https://azure.microsoft.com/en-us/products/notification-hubs
https://azure.microsoft.com/en-us/products/notification-hubs
https://azure.microsoft.com/en-us/products/notification-hubs
https://azure.microsoft.com/en-us/products/notification-hubs
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