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AppS

“App” is short for “Application”.

When we talk about Apps, we normally mean
Mobile Apps, i.e., Applications for smart phones
like iPhone and Android phones.

Introduced by Apple in 2007 where they
released iPhone and “App Store” in 2008.

Apps are normally installed from an “App Store”
like Google Play of Apples App Store.



Smart phones

iPhone Android phone from Samsung
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Smart phones

* iPhone
— Smartphone developed by Apple
— Runs iOS Operating System
— Swift programming language (previously Objective-C)
— Development using Xcode IDE
— App Store for distribution and downloading Apps
* Android phones
— Android (operating system) developed by Google
— Kotlin programming language (previously Java)
— Development using Android Studio IDE

— Many different vendors offer smart phones with Android (Samsung,
Google, ..)

— Google Play for distribution and downloading Apps



https://www.halvorsen.blog

Apps

Table of Contents Hans-Petter Halvorsen



App Types

In terms of how applications work on a smartphone, mobile apps
may be divided into three categories.

Native Apps - They are designed for specific operating systems
such as Android, iOS, and Windows. Apps make use of device
features such as RAM, camera, GPS, and so on.

Hybrid Apps - Hybrid apps are applications that are launched on
a smartphone in the same way that every other application is.
What sets them apart is that hybrids combine features from native
apps and with components from web apps.

Web Apps - AWeb app is software that is kept in a distant location
and distributed via the Web using a browser interface. Emails,
online shopping sales, auction sites, weblogs, instant messaging
apps, and other web apps are popular.



App Types Pros and Cons

Native Apps

Different Platforms,
different Programming
methods and
languages

Need to create on App
foriOS and another
app for Android

Very Good
Performance

Easier to use builtin
sensors and platform
specific features

Hybrid Apps

One Code base for
multiple platforms

Good performance,
but less performance
than Native Apps

Web Apps

Runs inside a Web
Browser

Can create and use the
same App on different
Platforms

Poorer Performance

Multiplatform, Works on
all platforms, Code only
once

More complicated to
createrich user
interfaces

Some differences in the
behavior depending on
the Web Browser.
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Apps Platforms

IPhone/iOS, Apple, App Store “
Android, Google, Google Play
Chrome OS, Google

You can also install Apps on macOS and
Windows since they also have “App Store”
and “Microsoft Store”.

- Market leaders




App Development

3 main options:
* iPhone + Xcode + Swift
e Android Phone + Android Studio + Kotlin

* [Phone or Android Phone + Cross-platform
Development tools

In addition, you have other types of “Apps” for
Smart TVs, etc.
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IPhone

e The firstiPhone was released in 2007




IPhone/i0S

IPhones are made by Apple.

The operating system is called iOS, which is
Installed on iPhones.

IPadOS is based on i0OS and works with iPads.

They also have watchQOS for Apple Watch and
tvOS for Apple TV.

They share much of the same code base and
they are all based on macOS.




IPhone/iIOS Development

* Need aniPhone and/or an iPad

* Development tool: Xcode and Swift
programming language (previously
Objective-C was used)

* Development hardware: Mac and macQOS




Xcode

e Xcode is an Integrated Development
Environment (IDE) from Apple

* Itisonly available |-
for macOS!

* This means you
will need a Mac!

. ioraspact 6ot oy —
(‘;M,AM.‘. oOmM 8 O



https://developer.apple.com/xcode/

Swift

A new (2014) programming language developed
by Apple.

Swift has replaced Objecive-C as the
standard/recommended programming language
for making apps for macOS, iOS, iPad OS, etc.
(in general, all Apple products)

Resources:
Nttps://developer.apple.com/swift/
nttps://www.swift.org
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Android

Android is an operating System (0S) | @
for Smartphones. P

Android is maintained by Google.
It is open-source
It means “everybody“ can use it

This means Android phones can
be made by companies like Samsung, Xiaomi,
OnePlus, Oppo, etc.




Android

Android is an operating system for smart phones.

For Android Development you would typically
use Android Studio from Google.

Android Studio is optimized for Android
development.

Kotlin is preferred programming language for
Android development.

Many other alternatives (different IDEs and
different programming languages) are also possible
but may be more cumbersome.



Android Development

Need an Android phone, many different
companies make Android phones, where
Samsung is the dominating actor.

Android Studio and Kotlin Programming
language.
ntelliJ IDEA from JetBrains can also be used.

Different Cross-platform tools and frameworks
can also be used, like NET MAUI, React Native,
Flutter.




Android Studio

Android Studio is the official Integrated
Development Environment (IDE) for Android
App Development.

Developed/maintained by Google in
collaboration with JetBrains.

Android Studio is available for Windows,
macOS and Linux.

https://developer.android.com/studio
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Android Emulator

(& Medium Phone API 35

The Android Emulator lets you test your app on
many different devices virtually. The emulator
comes with Android Studio, so you don't need to
install it. S =

The Android Emulator's extended controls allow you to
simulate various device properties and sensors for testing




Kotlin ®

Kotlin is a general-purpose programming
language.

Kotlin is preferred programming language for
Android development (taken over from Java).

Kotlin is 100% compatible with Java.
Kotlin was released in 2016 by JetBrains.
Multiplatform.

Open-source and free to use.
https://kotlinlang.org



https://kotlinlang.org/
https://kotlinlang.org/

https://www.halvorsen.blog

Cross-Platform
Development

Table of Contents Hans-Petter Halvorsen



Cross-Platform Development
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Cross-Platform Development

Main Cross-Platform Frameworks:

.NET MAUI (Visual Studio/C#, developed by Microsoft).
React Native (developed by Facebook).

Flutter (Developed by Google, Dart programming language)
Framework?7 — Free and open-source Framework.

Kotlin Multiplatform (KMP) — Open-source cross platform
development using the Kotlin Programming Language.

Avalonia for Mobile.

lonic Framework.
+++



Cross-Platform Pros and Cons

Faster Development? Cost-Effective? Easier Maintenance?

— Youdon’t need to make 2 Apps, i.e., one iPhone App using Xcode/Swift and
another App using Android Studio/Kotlin.

Consistent User Experience

Uniform design and behavior across devices.

Performance issues?

Limited access to specific Hardware features on iPhone/Android phones
Potential Security Risks

Cross-platform relies on third-party tools (e.g., Flutter, React Native)
which must be actively maintained.

Native tools like Xcode/Swift and Android Studio/Kotlin are maintained by
large companies (Apple and Googee) and those companies are also
responsible for the Hardware (iPhone, Google also create Android
Phones) and OS (iOS, Android).



NET MAUI &

NET Multi-platform App Ul (.NET MAUI) Framework (fun fact: MAUI
is also an island in Hawaii).

Developed by Microsoft.

Can create apps for Android, iOS and macQOS in Visual Studio and
C# and XAML.

.NET MAUI is relatively new as it was released in spring 2022.

.NET MAUI is based on Xamarin and is essentially the new version
of Xamarin.

You can also use Visual Studio Code: ".NET MAUI extension for VS
Code”.
https://marketplace.visualstudio.com/items?itemName=ms-
dotnettools.dothet-maui

https://learn.microsoft.com/en-us/dotnet/maui/
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.NET MAUI in Visual Studio

You need to install the “NET MAUI Workload” using the Visual Studio Installer (search

for Visual studi

Modifying — Visual Studio Community 2026 — November 2025 Feature Update (18.0.1)

Workloads  Individual components
ASENEI and web development
Build web applications using ASP.NET Core, ASP.NET,

Python development
Editing, debugging, interactive development and source
control for Python.

Desktop & Mobile (5)

Language packs
(]

HTML/JavaScript, and Containers including Docker suppo...

H .NET Multi-platform App Ul development
Build Android, i0S, Windows, and Mac apps from a single
codebase using C# with .NET MAUL.

Desktop development with C++
Build modern C++ apps for Windows using tools of your
choice, including MSVC, Clang, CMake, or MSBuild.

Location
C\Program Files\Microsoft Visual Studio\18\Community

Installation locations

Azure and Al development
Azure SDKs, tools, and projects for developing cloud apps
(including Al agents) and creating resources using .NET a...

Node js development
Build scalable network applications using Node.js, an
asynchronous event-driven JavaScript runtime.

.NET desktop development
Build WPF, Windows Forms, and console applications
using C#, Visual Basic, and F# with .NET and .NET Frame...

WinUl application development
Build applications for the Windows platform using WinUl
with C# or optionally C++.

By continuing, you agree to the license for the product edition you selected. We also offer the ability to download other software. This software is
licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agree to those licenses.

Installation details

Azure and Al development
Python development
Node.js development
.NET desktop development

.NET Multi-platform App Ul develop...
~ Incuded
« NET MAUI
' NET Framework 4.7.2 development tools
G# and Visual Basic
Development tools for NET
MSBuild
NuGet package manager
ptional
Android SDK setup
NET profiling tools
IntelliCode
GitHub Copilot
GitHub Copilot app modernization

28

4

[KR<H<Bsl<]

Remove out-of-support components

Total space required 0B

Install while downloading ~




NET MAUI In Visua

- D X
Create a new
- Search for templates (Alt+S) P~ Clear all
project
C# - All platferms - Mobile -
Recent project T
- PP
templates A project for creating a .NET MAUI application for iOS, Android, Mac Catalyst and
. WinUI
A list of your recently accessed
templates will be displayed C# Android i0S Mac Catalyst macOS MAUI Mobile Windows
here.
.NET MAUI Blazor Hybrid App
A project for creating a .NET MAUI application for iOS, Android, Mac Catalyst and
WinUI, using Blazor Hybrid
C# Android Blazor Blazor Hybrid i0S Mac Catalyst macOS MAUI  Mobile
Windows
.NET MAUI Class Library
A project for creating a .NET MAUI class library
C# Android i0OS Mac Catalyst macOS MAUI Mobile Windows
13 i0S Tabbed Application
A project for creating a .NET iOS tabbed application
C# i0S Mobile
November 2025 Feature Update Back

This is the default Template when creating a new .NET MAUI App. You
can use it as a starting point for your own App by start changing
Images, Text, etc.

| Studio

Home

Hello, World!

Welcome to
.NET Multi-platform App Ul




Android Device Manager
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React Native

React Native is Apps made with JavaScript and JSX.

React Native is based on React, so if you already know or use
React, this may be a good alternative.

JSX stands for JavaScript XML. JSX allows us to write HTML in
React. JSX makes it easier to write and add HTML in React.

React Native is developed and maintained by Facebook.

React Native is an open-source, cross-platform app development
framework.

React Native has become a popular choice/alternative for App
development in the later years.

React Native Homepage: https://reactnative.dev
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Flutter  “¢ Flutter

Cross-platform apps for mobile, desktop and web.

Flutter is an open-source framework by Google for
building multi-platform applications from a single
codebase.

Flutter is Google’s open-source framework for
developing native Android and iOS apps using a
single codebase.

Based on the Dart programming language.
Homepage: https://flutter.dev
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Kotlin Multiplatform (KMP) K

Open-source cross platform development using the
Kotlin Programming Language.

Kotlin is also the default programming language
used for creating Android Apps with Android Studio.

Kotlin Multiplatform is supported in IntelliJ IDEA and
Android Studio

Web: https://kotlinlang.org/docs/multiplatform.html
https://developer.android.com/kotlin/multiplatform
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Framework/

Framework?7 is an open source and free framework

to develop mobile (iI0S and Android), desktop or
web apps.

You create iOS and Android Apps with HTML, CSS
and JavaScript.

Supports multiple platforms.
Linux based

Homepage: https://framework/.io
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