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Séquence 1: Introduction

* Objectif
* Les motivations pour développer sous Android
* Connaissance de l'architecture
* |nstallation et configuration de I'environnement de développement

* Plan
* Historique Android
* Présentation architecturale
* |nstallation
* Configuration

Basé sur le cours du Pr. Ousmane SALL



Introduction

e Racheté par Google en 2005, Android est un systeme d’exploitation
mobile développé par Google et Open Hanset Alliance (OHA).

e Son systeme d’ exploitation sur le noyau Unikx,

* Le nombre d’utilisateurs de téléphones mobiles dans le monde était
environ 4,9 milliards en 2018 (selon statica).



Google et Open Hanset Alliance (OHA)

Consortium Google, opérateurs, constructeurs et éditeurs logiciels

Favoriser l'innovation sur les appareils mobiles

Développer des normes ouvertes pour les appareils de téléphonie mobile

Plateforme véritablement ouverte

Et... Gratuite

* Vous pouvez visionner de la propagande ici(http://youtu.be/IUhGM2us8eA) et
la(http://youtu.be/fgFpq9WXbJo).



http://youtu.be/1UhGM2us8eA
http://youtu.be/fqFpq9WXbJo

Membres de |'alliance

source Wikipédia : (https://fr.wikipedia.org/wiki/Open

Handset Alliance)

Opérateurs de
telephonie mobile

China Mobile
China Telecom
KDDI

MTT DoCoMo
Softbank Mobile
Vodafone

Sprint Nextel
T-Mobile
Bouygues Telecom
Telecom [talia
Telefénica

Telus

Fabricants de Semi-
conducteurs

Audience

AKM

ARM

Atheros
Communications
Ericsson

Broadcom Corporation
Intel

Marvell Technology
Group

MWIDILA Corporation
Qualcomm

SiRF Technology
Holdings

Synaptics
ST-Ericsson

Texas Instruments

Fabricants d'appareils

Asus

Alcatel

Acer
CompalComm
Dell

FIH

Fujitsu

Garmin

Haier Mobile
HTC

Huawei

Kyocera

L enovo

|l G Electronics
Motorola Mobility
NEC

MNXP Semiconductors
OPPO

Pantech
Samsung Electronics
Sharp

Sony Mobile
Communications
Toshiba

ZTE

Logiciel

Ascender Corporation
eBay

Esmertec

Google

Gemalto

Livinglmage

NMS Communications
Muance
Communications
PacketVideo

SkyPop

SONMNOX

Commercialisation

Aplix

Borgs

Teleca AB

Moser Engineering
The Astonishing Tribe
Wind River

Teleca


https://fr.wikipedia.org/wiki/Open_Handset_Alliance
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Architecture d’Android

Android est un stack logiciel pour terminaux mobiles qui inclut un
systeme d’exploitation, du middleware et des applications clés.

APPLICATIONS |

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content
Activity Manager Manager Providers

Telephony Resource Location Notification
Fadiage Manager Manager Manager Manager

Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite

Core Libraries
Framework

OpenGL | ES FreeType WebKit

SGL SSL libe

LiINuUX KERNEL

%lsplay Carmers Driver Flash Memory Binder (IPC)
river

river Driver

Audio Power
Keypad Driver WiFi Driver Drivers Management




Architecture d’Android

Un noyau linux 2.6
« Gestion de le mémoire
« Gestion des processus
» Gestion du matériel (écran clavier ...)

« Gestion des capteurs (appareil photo, GPS, accélérometre ...)

LiINUX KERNEL

Display
Driver

Flash Memory Binder (IPC)

Camera Driver Driver Driver

. Audio Power
Keypad Driver WiFi Driver Drivers Managemaent




Architecture d’Android

Des bibliotheques (C et C++)
« Graphisme
« Médias
« Web

LIBRARIES

Surface Mamager P Ao SQLite

OpenGL | ES

SGL




Architecture d’Android

ANDROID RUNTIME

Une machine virtuelle java

« Dalvik (une JVM par application)
« Code spécifique Android



Architecture d’Android

APPLICATION FRAMEWIORK

Window Coment

Activity Manager Manager Provders

Telophony Reosource Locavicn Nertification
Manager Manager Manager Manager

Package Manager

Des gestionnaires pour les applications + une APl en java
« Gestion des fenétres, des activités, des ressources ...

« API| pour développement des programmes




Architecture d’Android

APPLICATIONS

Home Contaces Phone

Al e Les applications
(Activités)
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Production de logiciel

Constitution de
I'application

AndroidManifest

Chaine de compilation

ro. ,
Bytecode | B'na”j Dalvik
.class .dex
r
Ressources

r

Code source
java
.Jjava

Application
.apk

Téléchargement

# ~ Machine - .
[ IDE ~ virtuelle
Eclipse . SDK | Dalvik
ou Android Terminal
Netbheans T API |
+ \ outils Androi \ 2

\_ plugins /
ot Environnement d'exéecution
Environnement de développement



Installation & Configuration

e Télécharger ICl le JDK (Java Development Kit), qui contient le JRE (afin

d’exécuter les applications Java) et Installez-le

Java SE Development Kit 8u5
You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.

, @ cept License Agreement * Decline License Agreement

Product / File Description File Size Download
Linux x86 13358 MB ¥ jdk-BuS-linux-i586.rpm
Linux x86 1525MB  # jdk-8u5-linux-i586.tar.gz
Linux x64 133.87MB  ® jdk-8u5-linux-x64.rpm
Linux x64 15164 MB  #® jdk-8u5-linux-x64 .tar.gz
Mac OS X x64 207.79MB  # jdk-8u5-macosx-x64.dmag
Solaris SPARC 64-bit (SVR4 package) 13568 MB  # jdk-S8u5-solaris-sparcv.tar.Z
Solaris SPARC 64-bit 95.54 MB ¥ jdk-8u5-solaris-sparcvd tar.gz
Solaris x64 (SVR4 package) 1359MB  ® jdk-8u5-solaris-x64.tar.Z
Solaris x64 93.19MB ¥ jdk-8u5-solaris-x64.tar.gz
Windows x86 151.71MB  # jdk-8u5-windows-i586.exe
Windows x64 155.18 MB  # jdk-8u5-windows-x64.exe


https://www.oracle.com/technetwork/java/javase/downloads/index.html

Développer pour Android

e Les interfaces et les constantes sont définies dans des fichiers XML
° Facilite la modification
o Statique

e Lesressources sont télechargées avec I'application

e Les fonctionnalités sont dans le code
° Lien avec ce qui est défini en XML
° Acces aux ressources

e L'APIn’est pas totalement celle de java (classes redéfinies (par exemple Color),
interfaces, écouteurs ...)

e La syntaxe des fichiers XML est extensible difficile de savoir ce qui est prédefini

e Les propriétés définies en XML peuvent étre contradictoires

e L’interface ne peut étre utilisée que par l'activité qui I'a créee

e Difficile de developper sans un environnement adéquat (Eclipse ou Netbeans) en
raison des fichiers générés

e La pre-visualisation des interfaces par Eclipse n'est pas toujours conforme
(ascenseurs, contenu défini dans le code ...)



Telecharger Android Studio
https://developer.android.com/st
udio

Android Studio

DOWNLOAD WHAT'S NEW USER GUIDE PREVIEW

android studio

Android Studio provides the fastest tools for building apps on every type of Android device.

DOWNLOAD ANDROID STUDIO

3.5 for Windows 64-bit (710 MB)

DOWNLOAD OPTIONS RELEASE NOTES


https://developer.android.com/studio

Installer Android Studlo

. Android Studio Setup

Installation Complete

Completed

Show details

Setup was completed successfully.

< Back

Next >

Cancel




Lancer Android Studio:

@ Android Studio Setup Wizard

b

Welcome

Android Studio

Welcome back! This setup wizard will validate your current Android SDK and
development environment setup. You will have the option to download a new Android
SDK or use an existing installation. Once the setup wizard completes, you can

import an existing Android app into Android Studio or start a new Android project.

Dol mmE

Previo...

Finish




Configuration

Se connecter a l'internet pour télécharger le SDK et finaliser la configuration

® Android Studio Setup Wizard - O X

® Android Studio Setup Wizard - O X

A Verify Settings -
H Downloading Components

If you want to review or change any of your installation settings, click Previous.

i Running Intel® HAXM installer
Current Settings:

B e B e B e
Parsing C:\Users\BADJI\ZAppData\Local\Android\Sdk\emulator\package.xml
Setup Type: Parsing C:\Users\BADJI\AppData\Local\Android\Sdk\extras\android\m2repository\package.xml
Standard Parsing C:\Users\BADJI\EppData‘\Local\&ndroid\3dk\extras\google\m2repository\package.xml

Parsing C:\Users\BADJI\AppData‘\Local\Android\3dk\extras\intel
SDK Folder:

C\Users\BADJNAppData\Local\Android\Sdk

\Hardware Accelerated Execution Manager\package.xml

Parsing C:\Users\BADJI\AppData‘\Local\&ndroid\3dk\patcher\v4\package.xml

Total Download Size: Parsing C:\Users\BADJI\AppData\Local\Android\Sdk\platform-tools\package.xml
486 MB Parsing C:\Users\BADJI\AppData\Local\Android\sSdk\platforms\android-28\package.zml
Parsing C:\Users\BADJI\AppData‘Local\&ndroid\3dk\sources\android-28\packags.xml
SDK Components to Download: Parsing C:\Users\BADJI\ZppData\Local\Android\Sdk\system-images‘\android-24\default\x86\packags.xml
Android SDK Build-Tools 29.0.2 383 MB Parsing C:\Users\BADJI\AppData\Local\Android\Sdk\system-images\android-26é\google_ apis playstore
Android SDK Platform-Tools 7,66 MB \x86\packags. xml
Parsing C:\Users\BADJI\AppData‘\Local\Android\3dk\system-images\android-27\google_apis_playstore
Intel x86 Emulator Accelerator (HAXM installer) 2,63 MB \x86\packags.xml

Parsing C:\Users\BADJI\AppData\Local\Android\Sdk\tools\package.xml

Android SDE is up to dats.
Running Intel® HAXM installer

Previo... Mext Cancel m

Previo... Next Cancel Finish




Créer un nouveau projet

™ Welcome to Android Studio — 0 %

Android Studio

Version 3.5

-+ Start a new Android Studio project

&= Open an existing Android Studio project

' Check out project from Version Control «
€' Profile or debug APK

1¥ Import project (Gradle, Eclipse ADT, etc.)

[ Import an Android code sample

X Configure ¥ GetHelp ¥




Choisir une activitée vide( empty
activity

Choose your project

Phone and Tablet Wear OS5 ™ Android Auto Android Things

i
I
I

Add No Activity

Basic Activity Empty Activity Bottom MNavigation Activity

Fragment + ViewModel Fullscreen Activity Master/Detail Flow Mavigation Drawer Activity

Empty Activity

Creates a new empty activity

Finish



Création nouveau Projet

Configure your project

4  Nom du projet
Name

PremierProjetAndroidUVi

Package name Nom du paCkage
com.example.premierprojetandroiduvs

Save location 4/_ ' Source dans la machine

C\Users\BADJNAndroidStudioProjects\PremierProjetAndroidUVs

Language

Kotlin hd

API Level du projet
Minimum APl level  API 15: Android 4.0.3 (lceCreamSandwich) 4/ 

@ Your app will run on approximately 100% of devices.
Help me choose

Empty Activity
[ | This project will support instant apps

Use androidx.* artifacts

Creates a new empty activity

Previous Cancel m



Développement avec Android studio

® PremierProjetAndroidUVS [C\Users\BADJ\AndroidStudioProjects\PremierProjetAndroidUVS] - .\app\src\main\java\com\example\premierprojetandroiduvs\MainActivity.kt [app] - Android Studio

File Edit View MNavigate Code Analyze Refactor
PremierProjetAndroidUVS 'z app # src B0 main 0 0 java | 0% com O example | [ premierprojetandroiduvs - (G MainActivitykt [ = app ¥ J [ No devices ¥ J >

=' Resource Manager

I Structure

* 2: Favorites

l Build wvariants

A1l Layout Captures

Build Run Tools VCS Window Help

O X

rESsGCasbe mOR LY Q

i Android ¥ € = & — | g activity mainxml | (6 MainActivity.kt | =
v 1, app 1 L)ackage com.example.premierprojetandroiduvs v E
» [ manifests 2 o §
- -java 3 import ...
. . . 5
v ! . p
EX com.example.premierprojetandroiduvs 6 d class Mainfictivity : AppCompatZctivity() { ~
6. MainActivity - e
o
> En com.example.premierprojetandroiduvs (androidTest) 8 .T override fun onCreate (savedInstanceState: Bundle?) | ®
» [ com.example.premierprojetandroiduvs (test) ] super.onCreate (savedInstanceState)
> h?,-java (generated) 10 setContentView(R.layout.activity_main}
» B res - ) !
12
» @ Gradle Scripts -
’ 7 . .
Zone d’édition
Build:  Build Qutput =~ Sync o —
« ¥+ Build: completed successfully at 18/09/2019 16:52 25521 ms
¥« Run build C\Users\BADJ\AndroidStudioProjects\PremierProjetAndroidUVs 25273 ms
¥+ Load build 9 ms
¥« Configure build 861 ms
/* +" Calculate task graph 275ms| 0
» +" Run tasks 15119 ms| §
E t d’éxécuti i
rreurs, traces d execution,.. =
=

Kotlin

A new version 1.3.50-release-5tudio3.5-1 of the

Kotlin plugin is available. Install

— Pt _ — s



Créer un terminal virtuel
(simulateur)

@® Java - MaRTPremierApplication/src/com/example/martpremierapplication/MainActivity. java - ADT

File Edit Refactor Run Source MNavigate Search Project Window Help
-HEe 6B idis- 0 Q- WO I ®S I P(IAEE N -G e-a [ | &’ 1ava | @ DOvS

A N £ . R R = .
[% package Explorer 52 ‘Android \n'irb.laﬁl)e? Manager ity _main. xml [3] MainActivity.java 3 = B || 5% outiine 2 =08

=] 'bq MaRTPremier Application package com.example.martpremierapplication;

. B3R e w T
BE ST _ #  com.example.martpremierapplication
=53 com.exlamplfa..mall'mremierapplicaﬁon @ import android.os.Bundle:[] impart dedarations
a o S EB T . _ e e _ 2@  MainActivity
&2 gen [Generated Java Files] public class Mainhctivity extends Rotivity { © a onCreate(@undle) : void
& Androd 4.2 @ . onCreateOptionsMenu(Menu) : boolean
B Android Dependencies = erride
""" G@ assets i protected woid onCreate (Bundle savedInstanceState)
EJ-"G@ bin super.onCreate (savedInstanceState) ;
EJ-"G@ libs setContentView (R.lavout.activity main);
=& res }
E| (= drawable-hdpi

B ic_launcher.png = @Crw
(= drawable-ldpi o

(= drawable-mdpi / Inflate the menu; this adds items to the action bar if it is present.
(= drawable-xhdpi getMenuInflater().inflate (R.menu.sctivity main, menu):

== layout return truoe;

- 1] activity_main.xml H

=& menu
¢ ] activity_main.xml H
== values

1] strings.xml

ide

public boolean onCreateCptionsMenu (Menu menua)

¢ ] styles,xml
E| (= values-v11
e 1] styles.xml
(== values-v14
e 1] styles.xml
..... |9 androidManifest, xml [ Problems 52 @ Javadoc} @ Dedaraﬁon}
----- a ic_launcher-web.png 0items
proguard-project. txt
project.properties

Description 4 Resource Path Location Type

Viritable Smartnsert | 1:1 {| +wafsem I | Android SDK Content Loader




Créer un terminal virtuel
(simulateur)

L AR R ¥ e AR L WM I L L U s ) R I Y R T AL T B I A L IR IR Y YR WL Y ILY L [ ] M I LA

v Navigate Code Analyze Refactor Build Run Tools VCS Window Help

idroidUVS . app src main java com example premierprojetandroiduvs = € MainActivity.kt A | = app ¥ || Nodevices v P = 3 15
- @ =  fx — 2 activity mainxml | @ MainActivitykt - |
® Android Virtual Device Manager - O X v

~_ Your Virtual Devices

A Android Studio

| Dol Imm

Virtual devices allow you to test your application without having to

own the physical devices.

ﬂ 4+ Create Virtual Device... ] 2 a —
25521 ms
Y 25273 ms
™ 9 ms
» To prioritize which devices to test your application on, visit the 861 ms
Android Dashboards, where you can get up-to-date information on 275 ms

»

which devices are active in the Android and Google Play ecosystem. 15 119 ms




Créer un terminal virtuel
(simulateur):

® Virtual Device Configuration X

Select Hardware

’ ( Android Studio

Choose a device definition

A= .
L[ Pixel2
Category Name ¥ | Play Store | Size | Resolution | Density
TV Pixel XL 55" 1440%2560 560dpi
. . 1080px
Phone Pixel 3a XL 6,0" 1080x2160 400dpi pr— s |
1Ze: arge
Ratio: |
Wear OS Pixel 2a e 56" 1080x2220  440dpi Dzr:‘;w_ :;gdpi
, . 5,07 1920px
Selectlon ner Tablet Pixel 3 XL 6,3" 14402960 560dpi
u q] Pixel 3 [ 546" 1080x2160 A440dpi
Pixel 2 XL 9" 14402880 560dpi

téléphone

-—
Pixel 5,0 1080x1920 420dpi
Nexus S 40" 480x800 hdpi
New Hardware Profile Import Hardware Profiles S Clone Device...

Previous m Cancel Finish Help



Terminal virtuel ou
SmartPhone

® Virtual Device Configuration o

Android Virtual Device (AVD)

’ ( Android Studio

Verify Configuration

AVD Name | UVS_SMARTPHONEI

AVD Name
i _ p—

ED Pixel 2 5.0 1080x1920 xxhdpi Change The name of this AVD.

ﬁ Oreo Android 8.1 x86 Change

£l
Startup orientation D

Portrait Landscape

Emulated .
Performance Graphics:

Device Frame Enable Device Frame

Show Advanced Settings

Previous Next Cancel m Help



Liste des emulateurs creeés

@ Android Virtual Device Manager - O K

' Your Virtual Devices

A Android Studio

Type | MName | Play Store | Resolution | APl | Target | CPU/ABI | Size on Disk | Actions

Cliguer sur ce bouton
pour lancer I'émulateur



Settings

Terminal
virtuel G

B

Phone Photos Play Movie Play Music

Settings WebView B Widget Pre YouTube

4 ®




Cibles/Emulateurs: Points
D’attention

e Tester sur un maximum de cibles différents

e Quand une nouvelle cible est disponible,
testez votre application dessus

e Les emulateurs sont bien, mais des fois |l
vaut mieux tester sur un vrai téléphone

e Vitesses differentes dans émulateur (du a
I’émulation ARM)



Logcat

Controle du terminal (logcat)

1% Emulator UVS_SMARTPHONE Ar

2019%-09-18
2019%-09-18
2019%-09-18
2019%-09-18
2019%-09-18
2019-09-18
2019%-09-18
2019-09-18
2019%-09-18
2019%-09-18
2019%-09-18
2019%-05-18
2015%-05-18
2015%-05-18
2015%-05-18
201%-05-18
201%-05-18
201%-05-18
201%-05-18
2019%-05%-18
201%-05-18
201%-05-18
201%-05-18
201%-05-18
201%-09-18
2019%-09-18
201%-09-18
2019%-09-18
2019%-09-18
2019-09-18

I« =i

20:37:14

20:37:14.
20:37:14.
20:37:14.
20:37:15.
20:37:17.
20:37:17.
20:37:21.
20:37:21.
20:37:21.
20:37:21.
20:37:21.
20:37:21.
20:37:21.
20:37:22.
20:37:22.
20:37:22.
20:37:22.
20:37:22.
20:37:28.
20:37:28.
20:37:28.
20:37:28.
20:37:28.
20:37:28.
20:37:28.
20:37:28.
20:37:30.
20:37:30.
20:37:30.

.426

447
447
475
366
431
432
306
306
353
419
423
424
S66
385
385
431
479
479
007
007
051
051
079
079
110
110
463
464
476

v

2357-4537/?
2357-4537/?
2357-4537/?
2357-4537/?
2357-4537/?
le21-1€34/7
1l621-1634/7
le21-1€34/7
le21-1€34/7
1403-1423/7
2182-4541/?
2182-4541/7?
2182-4541/7?
1e21-1638/2
1621-3434/7
1621-1637/2
1621-1637/2
1621-1637/2
1621-1637/2
1621-1634/2
1621-1634/7
1621-1634/72
1621-1634/7
1621-1634/72
1621-1634/7
1621-1634/7
1621-1634/7
2357-2671/7?
2357-26€71/?
2357-26€71/?

Mo debuggable processes

Verbose v

- e ——— = e e

I/Vision: Registration status ocr_xB86.zip: The download is pending.
I/Vision: Download status ocr_ xB6.zip: null
I/Vision: Finished download ocr xB&.zip
I/Vision: Unzipping /data/user/0/com.google.android.gms/cache/downloadservice/ocr_x86.zip to
66322

Couldn't load memtrack module

I/Vision: Time to download ocr:
E/memtrack:
W/android.os.Debug: failed to gst memory consumption info: -1
E/memtrack: Couldn't load memtrack module
W/android.os.Debug: failed to gst memory consumption info: -1
D/hwcomposer: hw_composer sent 36l syncs in €0s

I/NetRsc:

W/NetRec:

[406] wyle.a: Refreshing scores for 1 networks.
[406] yle.a: Could not send request to get scores.

I/MetRec:

E/BatteryExternalStatsWorker: modem info is invalid: ModemAictivityInfo{ mTimestamp=0 mSlesepTimeMs=0 mIdleTimeMs=0 mTxTimeMs[]=[0,

I/BctivityManager: Eilling 364S:com.google.android.apps.photos/u0a70 (adj S06€) : empty #17
kill (-3645, 9)
I/chatty: uid=1000(system) ActivityManager identical 1 line
kill (-32645, 9)

Successfully killed process cgroup uid 10070 pid 3645 in %4ms

W/ zygots: failsd: No such procsss

W/ zygote: failed: No such process

I/zygote:

E/memtrack: Couldn't load memtrack module

W/android.os.Debug: failed to get memory consumption info: -1

E/memtrack: Couldn't load memtrack module

W/android.os.Debug: failed to get memory consumption info: -1

E/memtrack: Couldn't load memtrack module

W/android.os.Debug: failed to get memory consumption info: -1

E/memtrack: Couldn't load memtrack module

W/android.os.Debug: failed to get memory consumption info: -1

I/CastDatabase: Saving the database
I/SQLiteCastStore: Saving 0 CastNetworkInfo instances, 0 CastDeviceInfo instances,

E/SQLiteCastStore: End saving paired gusst mode devices

v

Regex

Show only selected application

s

/data/user/0/com.google.android.gms/files/com. gooc

[40€] NetRecChimeraGecmTaskService.a: Still entries pending update, scheduling new rapid refresh scores task refresh.

0, 0, 0, O] n

0 paired guest mode devices.

= TODO

Terminal

“\ Build

6: Logcat

3 Event Lot



Structure d’un projet o 8-

app

Android Studio /

A n d rO | d M an |feSt d éC r |t Ie com.example.premierprojetandroiduvs

¢ MainActivity

pI‘OprIétéS de |’app|lcatlon com.example.premierprojetandroiduvs (androidTest)
. . . com.example.premierprojetandroiduys (fest)
Java contient les fichiers sourc java (generated)

drawable

res contient les ressources * e

(images, descriptions mipmap

d’interfaces, valeurs) P —

o Organisé en sous dossiers par types / e e e
Gradle les scripts gradle pour | || gradle-wrapperproperties [radle veren

= proguard-rules.pro (ProGuard Rules for app)

gestion des dépendances et des i gradie properties (Project Properties)

settings.gradle (Project Settings)

reSSOU rceS SU pplémental reS y1 local.properties (5DK Location)



FIn de la
sequence 1



