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Chapter 2 : Flutter overview |

Objectives :

This chapter aims to:
Define what Flutter is.
Explain the benefits of using Flutter for mobile app development.

Identify the key components of the Flutter system and explain their roles and interactions to
describe how Flutter operates.

List the prerequisites for installing Flutter and demonstrate the general steps to install it on a
computer.

Configure an Android smartphone to test a Flutter app.

Identify the basic elements of a Flutter project and the role of its essential file and folder.

. Introduction to Flutter.
. Flutter system overview.

. Flutter installation & setup.

o Installation steps overview.
o Installation on Windows.
o Installation on macOS.

o Use areal device (Android smartphone).

. Flutter project.

[ Introduction to Flutter ]

~
‘ Flutter system overview L ™~

[ Installation steps overview l { Chapter 2: Flutter overview

o

B :[ Flutter installation & setup ]'
/ .'"/"

[ Installation on Windows

[ Installation on macOS } Flutter project ‘

Use a real device (Android smartphone)
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1. Introduction to Flutter

What is Flutter ? Q Définition

An open source framework (software development kit SDK+*) created by Google. {

When was Flutter introduced ? q Définition

e Flutter was released in May 2017 (the alpha version).
e Announcement to Mobile World Congrees in Feb 2018 (the beta version).
e [t becomes popularin December 2018 (the official stable version 1).

e Flutter version 2 in March 2021.

Why is Flutter used ? q Définition

Creating and building high performance (natively-compiled) mobile, desktop and web applications
across multiple platforms (Android and iOS as mobile OS and Windows, Linux and macOS as Desktop
0S).

What is Flutter good for ? q Définition

o A flexible technology to create a wide variety of apps both small for startups and large for
enterprises.

Features of Flutter :
e Cross-platform development.
e Fast and low-cost development.
e Attractive and customizable Ul.
e High performance (native) and awsome apps.
e Large community.
e Open-source and free.

e Hotreload (quick & ease app refresh).

|
; See instantly the changes make to
‘ . the code reflected in the Ul
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Target platforms supported by Flutter :

a0

Out of the course scope

Our course focus

2. Flutter system overview

Concrelety, what is axactly Flutter ?

Flutter allows you to build multi-
platform apps based on one single
codebase and programming

language.

Colctionof oo

EREAR. D

Flutter translates that code to
platform- specific machine code.

(#) Command Line Interface




Architecture (Layers) of Flutter:

Architecture of Flutter is categories with decreasing hierarchical level of complexity.

Widget specific to the OS of
Flutter System Overview /
g
Framawork [ Material | | Cuperting ﬁ
Dart | Widgets L. o]
l Rendering iy detectors. }
[ Animation ” Painting " Gestures —
= [ Foundation N Visible components. ‘
'-:-_; { Service Protocol :: Compasition ” Pla Anilnations. image ﬂOV\."._
E; Engine D Rendering
o s [ oartvmmanagement || Frame scheduing_| gestures.
i [ Fomeripeinmg || - —
—| Lllbrary to support primitives,
/O, Dart runtime, ...
Embedd [ Render su Pack ] 1
Platform Specific .
o | ™\ Turns code into app or
library

Flutter is NOT a programming language !

It is a framework for building user

interfaces with Dart.

" Framework : a collection of | ‘Dart:a programming language |

packages & utility functions developed by Google. Main
~ that may be used in the code. - usage: Flutter app development.

3. Flutter installation & setup

On Windows On macOS On Linux

Download & install Xcode

s i Configure Xcode
Build iOS Apps | | Not possible | command-line tools | Not possible |

Create local iOS
simulator

Download & install Android Studio

Build Android

[ Install SDK, command-line tools & build tools

Create local Android emulator

e The code for all platforms can be written on the same machine, but can only tested
and run iOS & macOS apps on macOS machines, Windows apps on Windows
machines and Linux apps on Linux machines.

e Android and web apps can be built on all OS.
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3.1. Flutter installation & setup

Installation steps overview
IDE for Flutter:

e Visual Studio Code (VS Codex).

¢ Android Studio.

¢ Intellij IDEA.

e FlutLab.io (online IDE+ with limited free plan and premium paid plan) : https://flutlab.io/pricing .
Installation steps overview:

e Step 0: IDE ++ extensions

a) IDE : for writing code.

b) Extensions : add Flutter and Dart plugins to the IDE to simplify the development
process.

e Step 1: Flutter SDK *

a) Git : version control software, used internally by Flutter SDK.

a) Flutter SDK (UI Framework + collection of tools) : for managing Flutter projects.

e Step 2: Platform Tools

‘ a) Android Studio : used by Flutter SDK and needed for Android app deployment. \

e Step 3: Virtual Devices

a) Android : preview Flutter apps on Android Virtual Devices.

b) iOS : preview Flutter apps on virtual iOS devices.

3.2. Installing Flutter on Windows

Step 1.a.1.

Visit the official Flutter website « Flutter.dev » then click on Get started button :

& - C | & futterdev

Multi-Platform Development Ecosystem Showcase

4% Flutter

Docs

Build apps for any screen
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Step 1.a.2.

Picking Windows as an option of the platform on which mobile apps will be developed :

. Get
"E Flutter Muti-Patiorm = Deveiopment =  Ecosystem = Showcase O, 3 @ o )

Flutter 3.13 scrols into view!

Check out the

Get started ~
an
Linstal
. B &
e Install
1 Test drive:
& Wit yourr first agp Getstarbed » Insts
5. Lisan e
¥ oo platiorss? Slect the aperating Sysbém on which you ane installing Futier
Dot Lt v
L -
Stay up to date w .- ( w
Sampies & codelabs w .. e
Windows Lirw Chrome0s

User interface
Introdiaction

‘2 FlUttEF Multi-Platform = Development = Ecosystem = Showcas

(W )

indows install

1 Test v Getstarted » Instal > Windows

2 St upian edior

4. \Write your first app

5. Leam more
¥ From another platfonm?

Dart language cvendiew
Stay up 1o date w
Sampies & codelabs W
User interface

Introduction

Widpet catalog

Layout W

Step 1.a.3.

System requirements: installing Git with the option « use Git from the Windows Command Prompt » :
System requirements

Toinstall and run Flutter, your development environment must meet these minimum
requirements:

+ Operating Systems: Windows 10 or later (64-bit), x86-64 based.

+ Disk Space: 1.64 GE (does not include disk space for IDE/tools).

+ Tools: Flutter depends on these tools being available in your environment.
o _Windmwe PawarShall & [ or nou i ] Lyith W L

o (Gt for Windows 2.x, with the Use Git from the Windows Command Prompt

Follow the option.

!jﬁch to install If Git for Windows is already installed, make sure you can run git commands
G-it for from the command prompt or PowerShell.

Windows
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an
"
0 glt ~distributed-even-if-your-workflow-isnt 0, Ssarch entize site..
About
 — Download for Windows
Downloads
G Chamts Click here to download the labest (2.43.0) 6g-bit version of Git for Windews. Tha is the meost
Loges recent maintamed build. i was relaased 15 days ago, on 20a3-08-30.
Community Dther Git for Windows downloads
2-bit Git for Windows Setup,
it Git for Windows Setup.
The entrre ProGit book
witn by 500 Caces Fortable (*thambdrive edition®)
Ben Saranb is avadable to read 32-bit Git for Windows Portable,
ailine for foee. Diead tree
versions aze arailable on &.4-bit Git for Windows Portable.
Arecrron com.
Using winget tool
Enstall winget tool  yom dos't already have it. thes type this commasd in commasd prompt or

Powershell.

The eurrent souaree tode release is version 2.42.0, 1vou want the newsr version, yeu can tredkd it from the

sovarce code,
A Gt2a2025enp T ol
Adjusting your PATH environment 9,
Howe wauld you ke to use Git from the command line? .'o

I Use Git from Git Bash only

This is the mast cautious choice as your PATH vl not be modified at all. You vl
anly be able touse the Gt command line fooks from Git Bash.

(_ Git from the command line and also from 3rd-party software

(Recommended) This option adds only some minimal Git wrappers to your

[PATH bo avoid duttering your emvinonment with eptional Linix tools.

You wil be able touse Git from Git Bash, the Command Prompt and the Windows
PowerShel as wel a5 any thrd-party software locking for Git in PATH.

@ Use Git and optional Unix tools from the Command Prompt
Bo# (it and the apional Unix: tools vl be added fo your PATH,

Waming: This wil override Windows tools lke “find™ and "sort”, Only
usa this option if you understand the impications.

[ 8o | et |[ cod |

Step 1.b.1.
Installing Flutter itself (from the Flutter website):
¢ Download the zip file and unzip it.

¢ Move the flutter file somewhere else: e.g. to C:|src|flutter| folder.

Get the Flutter SDK

@ Important: If you're in China, read Using Flutter in China,

n Help

1. Download the following installation bundle to get the latest stable release of the
Flutter SDK:

flutter windg .13.4-stable.zip

For other releaze channels, and older bullds, check out the SO archive.
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Step 1.b.2.

Update the path : set environment variable.

Update your path

your account,

+ Under User variables check if tf

Propriétés apstéme.

Moo foratas * Variables d'eviromnement
aranieres trtine 30H | Frotaction dusystéme | Ubiasion & detarce =

Vi dev o U seaion d adminatreteur pour ffechue plpet de Varaties LIRAES PO 88T
Feiomanzes

Efists visusl: planfication du pracesse, Wion de 1 mémone &
mémone vit.sde

Pararmlios Nouselle variable utlizatear
Pl des hsatery o o varialie : o
Paramétres du Buresu bés & vobre ouvesture de sesson L
PP s e ba varisbie Coireifutier |
Faramitres
Dubmasragge o gl

Informations e démamage d syséme, de désllnce du syséne o de

Paamitres

Variabies o amvimnnament

3 Arvuler
Ok Fondes

Step 1.b.3.

Check platform dependencies to complete the setup : run « flutter doctor » command.

Run flutter doctor

x




Step 2.a.

Prepare the system for Android app development :

editors; a later ste

Step 0.a.

Install Android Studio

Step 2.a.1. Download Android Studio® : (Step0.a.)

Android Studio

Get the official Integrated Development Environment (IDE) for Android app development.

Download Android Studio Giraffe &,

Read release notes |E)

Step 2.a.2. Install Android Studio : (Step0.a.)

Aindroid Shudio Setup R
(hooss Component

Chooss which fesiures of Android Studio you want to nstal

Chadk the compandnis you want 1 inssall and unchad the componsnts you don't want o
nstal. Clck Poeat bo conbinue.

Select components o nstal:

[ Bnchoed et Device

Space requined: 3. 208

[ Moty | | Coesl

Step 2.a.3. Start and setup Android Studio : SDK Manager

Select all components :
SDK platform & Android

Q SDK Components Setup

Theck T companarts you warkt updsteinntell ik Ner o cortioue

Srvdrcid SO Plthzere e
Pie
| Wmassediopa-nae |

Fedmance nel @ HATLY g
Andeced Virtaal Device - (31 M
SDK location
rsee | [ | coe Basveid SDK Loaacn

il RebAppDutsil ccal Andeod Sk

! Google's official Android development environment.

11
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Welcome to Andne

Welcome to Android Studio

Step 3.a.

Setup the Virtual Device Manager to create an emulator.

Sedect Hardware

wmthuls Moo e foogh Fin

12
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bt D g

Step 0.b.
Add Flutter & Dart plugins (extensions).

For VS Code, add the

plugins from extension tab. i

ntroduction

Installation videos :
e For more detailson:
o IDE installation of Android Studio and VS Codex (including Flutter extension) and,
o Running Flutter project on Android emulator (AVD)+.
o Please get a look at the videos (cf. p.18) (cf. p.18) :*
o DemoFlutterInstallation.mp4.

o DemoFlutterinstallation2.mp4.

3.3. Installing Flutter on macOS

For Flutter installation process on macOS system and running Flutter project on iOS simulator, please
get a look at the video :

e DemoFlutterinstallation4macOS.mp4 (cf. p.18).*

13



3.4. Running Flutter project on real device
Running on Android smartphone:

1. Activate developer options by clicking 7 times on the build number from « settings/About phone
"

2. Activate USB debugging option on the phone from « settings/developer options ».
3. Connect physical device using USB cable.

4. Launch the app from the IDE+ (Android Studio, VS codex) .

4, Flutter project

4.1. Flutter project creation

Four options exist for creating a new Flutter project.

e From the windows prompt command :

B Admiretesteur : [nvibe de commanded

! Flutter

Project name

must not contain
capital letters.

e From Android Studio :

Android Studie  File Edit View HNavigate Code Refactor Build Run Tools \

New Project...

e From VS codex command palette :

Code File Edit Sslection View Go Run  Termina
Command Palette.. OXP Flutter: New Project

.. Terminal: Clear

e From VS codex Terminal :

14



4.2, Flutter project structure

Configuration folders

. S

| Project package

‘ Target platform-related ‘
folders

e lib folder:

o Contains Flutter app code (files end with
.dart).

~ lib

main.dart

o Contains main.dart is the entry point of the
Flutter app.

Example: basic Flutter app (Hello World!)

import 'package:flutter/widgets.dart'; // basic set of widgets
// When Dart is running the application, it calls to the main() function
main() => runApp( // The function runApp() starts the Flutter application

Text ( // this is a widget, it renders the given text
'"Hello, World!!!', // the first argument is a text that needs to be rendered
textDirection: TextDirection.ltr, // here we set the direction "left to right"

)
)5
e pubspec.yaml file:

o Used to add third party packages to the project (e.g. include images into project).

o Specifies project descriptions, constraints, dependencies, version, assets, ...

Add custom fonts

15
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5. References

e To learn more about Flutter and Flutter installation, please feel free to visit : *,* and *.

6. Exercice

Q1
What is the main advantage of using Flutter for app development?
O Uses multiple programming languages.

O Creates applications for iOS.
O Provides a native experience on different platforms with a single codebase. X
O Isfree and open source.

Q2
Which platforms are supported by Flutter ?

O Android
O ios
O Wweb
O Desktop/Windows
O Desktop/Linux
O Symbian
O Desktop/MacOS
O BlackBerry

Q3
Is it possible to develop iOS apps on a Windows machine ?

O VYes
O No

Q4
Which methods can be used to create a new Flutter project?

O Using the flutter create command.
O Using Visual Studio's project creation wizard.
O Using the Android Studio New Flutter Project wizard. X
O Using the Xcode project creation wizard.

16



Q5

In a Flutter project, where are the ".dart" files placed?
O libfolder

O build folder

O mobile folder

O Pubspec folder.

Chapter 2 : Flutter overview
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Ressources annexes

videolnstalll
[cf. videolnstall1]
videolnstall2
[cf. videolnstall2]
videolnstall3
[cf. videolnstall3]



Glossaire

SDK (Software Development Kit)

is a collection of building blocks (i.e. software tools, libraries, documentation, code samples,
processes, and guides) used to develop efficiently software applications for specific platforms or
frameworks.

19



Abréviations

AVD : Android Virtual Device
IDE : Integrated Development Environment
VSCode : Visual Studio Code

20



Réferences

VLC

Read videos with VLC media player.

21
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