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Q La plate-forme Android

© Programmation Android

O Hello World avec Android Studio

© Hello World en ligne de commande
@ Edition du projet avec Android Studio

@ Exécution du projet
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Introduction

Application mobile

Caractéristiques
o Cible : appareil électronique mobile (smartphone, tablette, etc.)

o Contexte logiciel :

o non connecté : agenda, baladeur, ...
o localisé : navigation GPS, travaux géolocalisés (e.g. photographie)
o connecté : tout Internet. . . avec un contexte mobile !

o Contexte matériel :

o ressources plus faibles : CPU / RAM / DD / ROM
o = la consommation des ressources doit étre minimale
o = Résolutions d’affichage hétéroclites = GUI adaptative
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https://fr.wikipedia.org/wiki/Application_mobile

Introduction

Application mobile

Principaux OS
o Android (Google) : Linux, version 8.1 (décembre 2017)
o BlackBerry OS, QNX : Unix (arrété en 2015)
o i0OS (Apple) noyau hybride XNU : Mach(libre) + BSD (Unix)
o Ubuntu Touch (Canonical) : Linux (arrété en avril 2017)
o Windows 10 mobile (Microsoft) (arrété en octobre 2017)

o Tizen (Linux Foundation), supporté par Samsung (montres
connectées)

o Firefox OS (Mozilla Corporation) : Linux (arrété en 2015)
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La plate-forme Android

Android

Origine
@ Initialement un OS pour appareil photo
o Acheté par Google en 2005
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https://fr.wikipedia.org/wiki/Android

La plate-forme Android

Diffusion

Google I/0, mai 2017

2 Billion
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La plate-forme Android

Répartition des différentes versions
(acces au )

» Statistiques
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https://fr.wikipedia.org/wiki/Android#R.C3.A9partition_des_versions

La plate-forme Android

Architecture globale

SYSTEM APPLICATIONS

APPLICATION FRAMEWORK (JAVA API)

LIBRARIES (NATIVE C/C++) ANDROID RUNTIME

( Webkit ) (OpenMuxAL) ( Libe ) Android Runtime (ART)

@edlc Fvamewog (OpenGL ES} ) ( ) Core Libraries

HARDWARE ABSTRACTION LAYER (HAL)

(e ) (Goon) (omm) Gom) (

LINUX KERNEL

(Binder(lPC))( Keypad )( Camera ) ( )

Power Management
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La plate-forme Android

Libraries

Librairies C/C++ libres =
o Surface Manager : affichage 2D/3D
o Media Framework : codecs basés sur librairie OpenCORE
o SQLite : moteur de base de données relationelle
o OpenGLIES : implémentation OpenGL pour 'embarqué
o FreeType : rendu bitmap de polices vectorielles
o WebKit : moteur de rendu de pages Web
@ SGL : moteur graphique 2D

@ SSL : communications réseaux sécurisées

libc : dérivé de la librairie C (BSD) pour 'embarqué (Bionic libc)

Cours Android - F. Michel 11/68


https://fr.wikipedia.org/wiki/SQLite
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La plate-forme Android

Architecture : Application Framework

SYSTEM APPLICATIONS

el Tem ) 00

APPLICATION FRAMEWORK (JAVA API)

Content Providers
ity acl
View System Telephony

LIBRARIES (NATIVE C/C++) ANDROID RUNTIME

( Webkit ) (OpenMaxAL) ( Libe ) Android Runtime (ART)

@ediu Frumewora (OpenGL ES) ( ) Core Libraries

HARDWARE ABSTRACTION LAYER (HAL)

(Ao ) (Buetooth ) ((camea ) ((semsos ) [

LINUX KERNEL

RS Power Management
(Binder(lPC))( Keypad )( Camera ) ( )

Cours Android - F. Michel

12/68



La plate-forme Android

Application framework 1/2

Modules =

o Content Providers : gestion de I'accés aux données (appli et
autres applis)

o View System : gestion des composants graphiques et des
événements utilisateurs liés

o Activity Manager : cycle de vie et navigation entre applications

o Location Manager : acces aux fonctions de localisation
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La plate-forme Android

Application framework 2/2

Modules =
o Package Manager : acces aux APl tierces installées

Notification Manager : gestion du systéme de notifications

o Resource Manager : gestion des ressources (images, définition
des layouts, etc.)

Telephony Manager : accés aux services de téléphonie

Window Manager : gestion GUI (z-ordered, mise en page, etc.)
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La plate-forme Android

Architecture : Android Runtime

SYSTEM APPLICATIONS

APPLICATION FRAMEWORK (JAVA API)

Content Providers
View System

LIBRARIES (NATIVE C/C++) ANDROID RUNTIME

( Webkit ) (OpenMaxAL) ( Libe ) Android Runtime (ART)

@ediu Frumewora (OpenGL ES) ( ) Core Libraries

HARDWARE ABSTRACTION LAYER (HAL)

(Ao ) (Buetooth ) ((camea ) ((semsos ) [

LINUX KERNEL

RS Power Management
(Binder(lPC))( Keypad )( Camera ) ( )
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La plate-forme Android

Construction d’un APK

Android Application

| java |Lp"e—| .class |~__ class APK
| java 'Lp'lebl class I———— class

[ resources ]—._~__ —

I
aapt
/ Merge & Compile resources

Android Library

[ ],/
tesources

|
/
| java lL‘”'E,l class |——— (zuer;;:;t) — | .
| java lﬂbl class |—-——"’| class :|

hin/classes
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Programmation Android

Prérequis

Connaissances Techniques

o Android (runtime + framework) = POO + Java

Outils logiciels

o Java Runtime Environment (JRE) pour exécuter les outils
Android

o Android SDK

o Android Virtual Device Manager (AVD), contenu dans le
Android SDK

un IDE



http://developer.android.com/sdk/index.html##Other

Programmation Android

Android SDK : téléchargement

<> |@] Emplacement:

~fitools_r25.2.3-linux.zip

ant
»@apps
@bin
[binea
»aElib
»ilibs4
»i@proguard
»iEqemu
iwsupport
»itemplates

[ /tools/
Nom

|lant

[apps

[gbin

|labin64

(i

tibsa

|liproguard

[aemu

|lalisupport

|l templates /
android

| ddms

drawgpatch

emulator

emulator64-arm
emulator64-crash-service

emulator64-mips
emulator64-x86
emulator-check

10,0Mo
10,0Mo
394,2 ko

Type
Dossier
Dossier
Dossier
Dossier
Dossier
Dossier
Dossier
Dossier
Dossier
Dossier
inconnu
inconnu
inconnu
inconnu
inconnu
inconnu
inconnu
inconnu
inconnu

Modifié

11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:28
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11novembre 2016, 17:28
11 novembre 2016, 17:28
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
11 novembre 2016, 17:27
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Programmation Android

Le SDK Manager : tools

SDK Path:

Packages

i Name

e =
+ Android SDK Tools

& Android SDK Platform-tools
& # Android SDK Build-tools

+ Android SDK Build-tools
+ Android SDK Build-tools
' Android SDK Build-tools
 Android SDK Build-tools
+# Android SDK Build-tools
«* Android SDK Build-tools
+ Android SDK Build-tools
+ Android SDK Build-tools
+# Android SDK Build-tools
+ Android SDK Build-tools
+ Android SDK Build-tools
+ Android SDK Build-tools
' Android SDK Build-tools

» Lz Android 7.1.1 (API 25)

» (B2 Android 7.0 (API 24)

> ([ Android 6.0 (API 23)

> (B2 Android 5.1.1 (API 22)

APl Rev.

2525
2503
2502
2501
25
2403
2402
2401
24
2303
2302
2301
2201
21.1.2
20
9.1

show: & Updates/New Installed select New or Updates

] Obsolete

Done loading packages.

Deselect All

status

= Installed

1 Not instatled
[ Not installed
[ Not installed
[l Not installed
[ Not installed
(1 Not installed
[ Not installed
[ Not installed
[l Not installed
[ Not installed
1 Not instatled
[ Not installed
[ Not installed
[l Not installed
[ Not installed

Install 6 packages.

ges.

O =
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Programmation Android

Le SDK Manager : Android APIs

SDK Path:
Packages
i Name
¥ 0 [ Tools
+ Android SDK Tools
& Android SDK Platform-tools
© # Android SDK Build-tools
 Android SDK Build-tools
+ Android SDK Build-tools
# Android SDK Build-tools
#* Android SDK Build-tools
# Android SDK Build-tools
+ Android SDK Build-tools
+ Android SDK Build-tools
# Android SDK Build-tools
# Android SDK Build-tools
# Android SDK Build-tools
 Android SDK Build-tools
+ Android SDK Build-tools

" Android SDK Build-tools
> (L3 Android 7.1.1 (API 25) /

» (B2 Android 7.0 (API 24)
> ([ Android 6.0 (API 23)
> (B2 Android 5.1.1 (API 22)

AP

Rev.

2525
2503
2502
2501
25
2403
2402
2401
24
2303
2302
2301
2201
21.1.2
20
9.1

show: & Updates/New Installed select New or Updates

] Obsolete

Done loading packages.

Deselect All

status

= Installed

1 Not instatled
[ Not installed
[ Not installed
[l Not installed
[ Not installed
(1 Not installed
[ Not installed
[ Not installed
[l Not installed
[ Not installed
1 Not instatled
[ Not installed
[ Not installed
[l Not installed
[ Not installed

Install 6 packages.
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Programmation Android

Le SDK Manager : Extras

SDK Path:
Packages
' Name APl Rev. Status
> /[ Android 4.0.3 (API 15)
> [ Android 4.0 (API 14)
> ([ Android 3.2 (API 13)
» (1 [z Android 3.1 (API 12)
» [ [ Android 3.0 (API 11)
* () [z Android 2.3.3 (API 10)
» [ [Z Android 2.3.1 (API 9)
.

¥ [ [ Extras
i3 Android Support Repository 41 ] Notinstalled
i Android Aute Desktop Head Unit emulator 1.1 | Notinstalled
3 Google Play services 38 |[C] Not installed
B Google Repository 42 [ Not installed
& Google Play APK Expansion library 1 {[] Notinstalled
3 Google Play Licensing Library 1 | Notinstalled
3 Google Play Billing Library 5 [ Not installed
i@ Android Auto API simulators 1 {1 Notinstalled
i3 Google USB Driver 11 (% Not compatible with Linux
B Google web Driver 2 [l Notinstalled

i3 Intel x86 Emulator Accelerator (HAXM installer; [ Not compatible with Linux

show: B Updates/New Installed Select New or Updates Install 6 packages...

[) Obsolete Deselect All Delete pac
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Programmation Android

SDK_PATH/ apres téléchargement

(plusieurs Go)

add-ons build-tools

extras platforms platform-tools

samples sources system-images
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Programmation Android

Android Virtual Device Manager (AVD)

Lancement AVD : SDK_PATH/tools/android avd

|Android Virtual Devices| Device Definitions
List of i i jices located at /he fab/.android/avd
§ wexus7

Platform API Level CPU/ABI Create...
Android 4.4W.2 a.4w2 20 Android Wear Intel Atom (x86) Start
§ nexuss Android 4.4W.2 44wz 20 Android Wear ARM (armeabi-v7a)
Edit.
Delete...
Details...

& Arepairable Android Virtual Device. X An Android Virtual Device that failed to load. Click 'Details' to see the error.

Refresh
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Programmation Android

Outils requis

IDE pour programmer une application Android :

2 solutions :
o Eclipse avec le plugin Andmore :

@ Android Studio (supporté par Google) :
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https://marketplace.eclipse.org/content/andmore-development-tools-android
https://developer.android.com/studio

Programmation oid

Android Studio

Contenu de l'archive (téléchargera tout le reste : tools, sdk, etc.)

Edition Affichage

(_ > e Emplacement: [ [® /android-studio/bin/

~[ilandroid-studio-ide-14... ~ Taille
alandroid-studio 29,0KO
26,5ko
»lidb idea.properties o
4 u:gradle | inspect:sh 278 octets
' mjre libbreakgen.so 6,8ko
*Elib

license libbreakgen64.so 8,5ko

»[Giplugins | log.xml 2,3ko
[l studio.png 9,8ko

B studio.sh 6,9 ko

., | studio.vmoptions 534 octets
=, | studio64.vmoptions 527 octets
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Programmation Android

Android Studio

Complete Installation

You can import your settings from a previous version of Studio.
© [lwant to import my settings from a custom location

peci ig Folder or ion home of the previous version of Studio:

@ 1do not have a previous version of Studio or I do not want to import my settings

oK

Welcome to Android Stu:

Ve

Android Studio
Jersion 2.2.3
3% startanew Android Studio project
[ Open an existing Android Studio project
¥ Check out project from Version Control +

1 Import project (Eclipse ADT, Gradle, etc)

o Import an Android code sample

# Configure »  GetHelp ~

Cours Android - F. Michel




Hello World avec Android Studio

New project : 1. caractéristiques

pales

Create New Project

, New Project
H AAndroid Studio

Configure your new project

Application name: | Helloworld

CompanyDomain: [iutmontpellier.ff W

Packagename: fr.montpellier.iuthelloworl
[ include C++ Support

<) I [ cancel ] [ i

Cours Android - F. Michel
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Hello World avec Android Studio

2. Sélection de I’API Minimum

Create New Project

H Target Android Devices

Select the form Factors your app will run on

Different platforms may require separate SDKs.

Phoneand Tablet

API 15: Android 4.0.3 (IceC: i H
Lower AP levels target more devices, but have fewer features available.
P115and lat i i 4% of the devices

that are active on the Google PlayStore.

Help me choose \
O wear

Minimum SDK | AP121: Android 5.0 (Lollipop) -
aw
Minimum SDK | AP1 21: Android 5.0 (Lollipop) -

0 Android Auto
O Glass

@ 19) [ - |
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Hello World avec Android Studio

2. Sélection de I’API Minimum

Android Platform/API Version Distribution

ANDROID PLATFORM

API LEVEL CUMULATIVE

Ice Cream Sandwich

VERSION DISTRIBUTION
5.3 10 Contacts Provider Accessibility
T 97.4% Social APIS Explore-bytouch mode
4.0 15 0N User profile Accessibility for views
41 16 95,2% Invite intent Acc
. Large photos Improved text-to-speech engine
9

42 17 87.4% Calendar Provider ST

Calendar APIs User Interface
Jelly Bean Eventintents Spellchecker services
Volcemail Provider prupecyed action bag
Grid layout
Addvoicemails tothe device  Texture view
Switch widget

4.4 1 9 B Improved popup menus
Media effects for images and System themes.
videos Controls for system U visibility
Remote control client Hover event sy

I Improved media player Hardware acceleration for all
5 2
- 40,5% Comers windows
0 Lalfzery Face detection EIHED
Focus and metering areas VPN services
24,1% Conti tofo ice polici
Gz [
Connectivity Device Sensors
Android Beam for NDEFpush  Improved sensors
4,7% with NFC Temperature sensor
6.0 23 Wi-Fi P2P i idi

Bluetooth health profile
Network usage and controls

android.

htm!

o I
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Hello World avec Android Studio

3. Choix de l'activité héritée : Empty Acti-
vity (hello world)

Create New Project

7* Add an Activity to Mobile

Add No Activity

Basic Activity Empty Activity Fullscreen Activity le AdMob Ads Activity tivity
]
Login Activity il Flow igatic Activity scrolling Activity Settings Activity Tabbed Activity

(oo I (o) [
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Hello World avec Android Studio

4. Paramétrage des noms de fichiers

Create New Project

H Customize the Activity

Empty Activity

Creates anew empty activity.

Activity Name: | MainActivity

Generate LayoutFile

Layout Name: | activity_main

/ Backwards Compatibility (AppCompat)

The name of the activity class to create

[Cprevious | [ et ] [Lconcel ] (TN
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Hello World avec Android Studio

5. Vue globale

Helloworld - [~/AndroidstudioProjects/Helloworld] - [app] - ~/AndroidStudioProjects/Helloworld/app/src/ma
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

DHG ¢4 X000 QAR (¢ > N(Rapp~-/P & EGE L &L 7 Q
C:Helloworld  Czapp [ src [ main | Cjava ) B fr o E montpellier | Eiut | 1 helloworld | = MainActivity
& Android - ‘0 % | #- |- | [© activity main.xml x ‘ & MainActivity.javi x )
E Caapp package fr.montpellier.iut.helloworld; v S
. a
;‘ 01 manifests import android.app.Activity; B

[ java import android.os.Bundle;
Elfr.mnntrfelller..l.ut.hellnwnrld @  public class MainActivity extends Activity {
c & MainActivity

fr.montpellier.iut.helloworld (2 @0verride
2 s L ( ol protected void onCreate(Bundle savedInstanceState) {
[ fr.montpellier.iut.helloworld (t super.onCreate(savedInstanceState) ;

Cares setContentView(R.layout.activity main);
[1drawable 3 '
1 layout
@ activity_main.xml
1 mipmap
E1values
= Gradle Scripts

(& Captures =] T:Struchure

12POW ploJpuY

Favorites

Terminal & 6: Android Monitor = 0: Messages =2 TODO ™4y EventLog  [=] Gradle Console
O Enable smart keyboard internationalization for Studio.: We have found o... 1:1 LF: UTF-8: Context: <no context= B &

Cours Android - F. Michel
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Hello World en ligne de commande

‘.
=

Création d’un projet en lighe de commande
$ android list targets ( API disponibles), ./sdkmanager

[fab@bel tegeuse:~/tmpS android List targets
Jvaitable androtd targets:

HVGA, QUGA, WQUGA400, WQUGA432, WSVGA, WVGAS0O (default), WUGABSA, WXGAT20, WXGASGO, WXGAS0O-7in
: default/armeabi-v7a, default/x8s

androtd-20"

: HVGA, QUGA, WQVGAd08, WQUGA32, WSVGA, WVGASBD (default), WVGASS4, WXGA720, UXGASOO, WXGAS0G-71n, AndroidWearRound, Al
Tag/ABIs : android-wear/armeabi-v7a, android-wear/x86

: 3 or "android-21"
Nan

: HVGA, QUGA, WQUGA400, WQVGA432, WSVGA, WVGABBO (default), WVGABS4, WXGAT20, WXGABGO, WXGABGB-7in
Tag/ABIs : android-tv/armeabi-v7a, android-tv/x86, default/armeabi-va, default/x8s, default/x86_64

Google Inc.:Google APIs:19"
: Google APIs

Description: Android + Google APIs
Based on Androtd 4.4.2 (API level 19)
Librarie:
* con.google.androtd.nedia.effects (effects. jar)
Collection of video effects
* con.androtd. future.usb.accessory (usb.jar)
API for USB Accessories
T G )
API for Google Ma
Skins: HVGA, QVGA, vavoeo UQUGA432, WSVGA, WVGAB®O (default), WGABSS, WXGAT20, WXGABGD, WKGAB0O-7in
Tag/ABIs : default/armeabi-v7:
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Hello World en ligne de commande

fab@beltegeuse: ~/tmp

[fab@beltegeuse:~/tmp$

created project director:

created directory /home/fab/tmp/HelloWorld/src/fr/iut/hello
ladded File ./HelloWorld/src/fr/iut/hello/MainActivity.java
created directory /home/fab/tmp/HelloWorld/res.

created directory /home/fab/tmp/HelloWorld/bin

created directory /home/fab/tmp/HelloWorld/libs

created directory /home/fab/tmp/HelloWorld/res/values

added file ./HelloWorld/res/values/strings.xnl

created directory /home/fab/tmp/HelloWorld/res/layout

ladded File ./HelloWorld/res/layout/main.xml

created directory /home/fab/tmp/HelloWorld/res/drawable-xhdpi
created directory /home/fab/tmp/HelloWorld/res/drawable-hdpi
created directory /home/fab/tmp/HelloWorld/res/drawable-mdpi
created directory /home/fab/tmp/HelloWorld/res/drawable-1ldpi
added file ./HelloWorld/AndroidManifest.xml

ladded File ./HelloWorld/build.xml

ladded file ./HelloWorld/proguard-project.txt
fab@beltegeuse:~/tmps [ ]

Cours Android - F. Michel 37/68




Hello World en ligne de commande

Contenu du projet

Dossier App
o build/ : fichier générés
o libs/ : librairies additionnelles

o src/ : intégralité des sources pour le développement (appli + tests)
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Hello World en ligne de commande

Contenu du projet

Dossier App/src/
o androidTest/ : tests de I'application dans I'environnement android
o test/ : tests internes a 'application

@ main : sources de I'application

o Main/java : sources Java, e.g. la classe qui lance I'activité
o main/res : les ressources de I'application
drawable-(h)(m)(l)dpi/ images dans différentes résolutions
layout/ GUI design général

values/ valeurs des variables

menu/ définition des menus

o main/AndroidManifest.xml : description et éléments-clés de
I'application (nom, activité principale, intents, etc.)

Cours Android - F. Michel
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Hello World en ligne de commande

./app/src/main/AndroidManifest.xml : des-
cription

< activity_main.xml [T main.tex | strings.xml [ Helloworld Manifest 23

<?xml version="1.8" encoding="utf-8"7>
= <manifest xmlns:android="http://schemas.andreid.com/apk/res/android"
package="fr.iutmontp. helloworld"
android:versionCode="1"
android:versionName="1.8" >

<uses-sdk
android:minSdkversion="8"
android:targetSdkversion="21" />

= <application
android:allowBackup="true"
android:icon="@drawable/ic_launcher"
android:label="@string/app_name"
android:theme="@style/AppTheme" >
= <activity
android:name=".MainActivity"
android:label="@string/app name" >
& <intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

</application>

i - F. Michel
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Hello World en ligne de commande

Editeur pour les fichiers manifest

i Helloworld Manifest 52

i@ Android Manifest
~ Manifest General Attributes
Defines general information about the AndroidManifest.xml

Package com.examplefr.iutmontp.helloworld Browse...
Version code 1

Versionname 1.0

Browse...
Shared user id Browse.
Shared user label Browse...
Install location B
Manifest Extras POPOE®O®E ® ® © A= Attributes for Uses sdk
The
©uses sdk

Add... tag describes the SDK features that the containing package must be running
onto operate correctly.
Remove...

MinsDKversion 8 € Browse..
Jp

Target SDK version 21

Browse...
Max SDK version \

~ Exporting

To export the application for distribution, you have the following options:
« Use the Export Wizard to export and signan APK
« Export an unsigned APK and sign it manually

~ Links

The content of the Android Manifest is made up of three sections. You can also edit the XML directly. € ———mm
(&) Application: Activities, intent filters, providers, services and receivers.

[®) Permission: Permissions defined and permissions used.
(D instrumentation: Instrumentation defined.
XML Source: Directly edit the AndroidManifest.xml file.
Documentation:

From the Android SDK for Androi

Manifest| (] Application| (] 0]




Edition du projet avec Android Studio

.../res/layout/activity_main.xml : disposi-
tion GUI

|l activity_main.xml 2

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android. com/tools"
android:layout width="match_parent"
android:layout height="match parent"
android:paddingBottom="@dimen/activity vertical margin"
android:paddingleft="@dimen/activity horizontal_margin"
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical _margin"
tools:context="com. examplefr.iutmontp. helloworld.MainActivity" =

<TextView
android:layout width="wrap content"
android: layout height="wrap content"
android:text="@string/hello_world" /=

</Relativelayout>

Cours Android - F. Michel
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Edition du projet avec Android Studio

Editeur de layout (text mode)

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
DHD ¢» %00 QR ¢ A([Gapr /P B GEE T @4 ?
| Camelloworld  Ciapp. Fisrc Cimain Cares | 5 layout | activity_mainml

. 10 41 8 1-] 2 ectviy mancm » [ ManAtmEsjav | BAGManNes el
£ o
H nmnmu gt oo entingut
A ‘ L R e

& rmontpeleiut heloworld e
v v

e
Fares oot mentpaiar. S, el ovorld RaoActivity">

T .
5 S layout s ottty cntnt
: - e el

Exmipmep <Atativepart

S values

& colorsxl
dimensxmi ()

 strings.xml
& stylesxml
& Gradle scripts

!

“jum 0%®BE & 0
i

= Termial

Preview -

5 G- ONewsa- m2s- Quopmhers @Language- O+

@ Helloworld

Hello World!

1ol Gradle Comsole




Edition du projet avec Android Studio

Editeur de layout (design mode)

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
ODHO ¢» X000 QR ¢9 \GEap P 6 hBGEE
i Helloworld [app  [src  Cimain, Cares Clayout | & activity mainxmi

Aokt “|© 1| 5 actvity mainmi x | & Mainactivityjavi x | & Androidmanifestxmi
E Caapp palere o EHE ONexus a- 525~ Qagptveme Blanguage- 0 — T
S Comenifests
- ™ i widgets P A
z & Androldmanifestxml e e 8m O @4 & [

Eijava ot . n o 0 " a o n an layout width  [wrap_content

3 fr.montpellier.iut.helloworld| eton
0 tamacily ~ Togglesutton lyout height [wrap_content

& £ fr.montpellier.iuthelloworld| ' CheckBox Textview
v ® Radiogutton [ el world

£ fr.montpelleriut helloworld|
res - CheckedTextView

~ spinner.
—Progressar (Large)

= ProgressBar

= Progressar (small)

= ProgressBar (Horizontal)
o SeekBar

o SeekBar (Discrete)

[

textappearan...rolo ight smal

& strings.xml Quickcontactsadge
& stylesxml s+ RatingBar
& Gradle scripts = Switch

space

£ Text Felds (EditText)
Plain Text
Password
Password (Numeric)
Email

Phone.
Component Tree
activity_main (RelativeLayouy =
o Textview - /1c
Viewallproperties =+
Design | Text
O Messages T0DO Fr Siortlog = Gradls Console



Edition du projet avec Android Studio

strings.xml : valeurs des variables

HelloWorld - [~/AndroidStudioProjects/Helloworld] - [app] - ~/AndroidStudioProjects/HelloWorld/app/src/main/resfvalues
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
ODHO ¢4 XOF QA ¢ > S([appr )P > G GEE & @ L 7 Q
[ Helloworld [z app  Cisrc | [1main ' C=res  Eivalues % strings.xml
%' Android -l@ % | % 1| B activiy_main.xml x
Caapp
[ manifests
% AndroidManifest.xml
Ejava
E3 fr.montpellier.iut.helloworld
©  MainActivity
[E1 fr.montpellier.iut.helloworld
E1 fr.montpellier.iut.helloworld
Cares
[ drawable
E1 layout
@ activity_main.xml
E1 mipmap
E1values
& colors.xml
1 dimens.xml (2)
strings.xml
@ styles.xml
@ Gradle Scripts

@ strings.xml x

© MainActivity,javi x | 5 AndroidManifest.xmi x |

3|peiD (5

'+ 1:Project

Edittranslations for all locales in the tr ions editor. Open editor Hide notification
<resources> v
<string name="app_name">HelloWorld</string>
<{resources>

© Captures <] Z:Structure

o 2Favorites

13POW PIOIPUY 4

riants

[ Terminal ' 6: Android Monitor : Messages 5 TODO M1 Eventlog [ Gradle Console
O Enable smart keyboard internationalization for Studio.: We have fou... (21 minutes ago) 4:1 LF: UTF-8 Context <nocontext> w &
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Edition du projet avec Android Studio

Editeur pour strings.xml

HelloWorld - [~/AndroidStudioProjects/HelloWorld] - ~/AndroidStudioProjects/HelloWorld/app/Translations Editor - Andro
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
ODHO ¢4 XOF QA ¢ > S(appr )P S > G GEE & @ L 7 Q
"2 Helloworld ' [z app = @ Translations Editor
L] # Android -|@ % #- 1~ | B stringsxml | @ Translations Editor x

< MainActivity.javi x |

#app + @ [0 Show onlykeys needing translations Order a translation...

[ manifests
/ Key /\ Default Value / |untr...

5 AndroidManifest.xml
Bjava app_name Helloworld O

E3 fr.montpellier.iut.helloworld
©  MainActivity
[E1 fr.montpellier.iut.helloworld
E1 fr.montpellier.iut.helloworld
Cares
[ drawable
E1 layout
@ activity_main.xml
E1 mipmap
E1values
& colors.xml
1 dimens.xml (2)

S strings.xml
 styles.xml Default Value: \

3|peiD (5

'+ 1:Project

© Captures <] Z:Structure

o 2Favorites

13POW PIOIPUY 4

Key: |

riants

@ Gradle Scripts Translation: |

[ Terminal ' 6: Android Monitor : Messages % TODO M1 Eventlog [ Gradle Console
O Enable smart keyboard internationalization for Studie.: We have found o... (22 minutes ago) / Context: <no context> ]
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Edition du projet avec Android Studio

/src/.../MainActivity.java : activité

droidstudioProjects/Helloworld] - [app]

P s G GaE L E L ? Q
"2 Helloworld [zapp [src Cimain [java Eifr [ ier | [iut ) 1 helloworld ¢ MainActivity
B & Android - @ % | # 1| © Mainactivity jav: x >
g Caapp package fr.montpellier.iut.helloworld; v S
& [ manifests 2
* @ AndroidManifest.xml import android.app.Activity;
i java import android.os.Bundle;
é 1 fr.montpellier.iuthelloworldl o b 15 class MainActivity extends Activity {
© & MainActivity |
4 £ fr.montpellier.iut.helloworld @override
v 1 fr.montpellier.iut-helloworld of protected void onCreate(Bundle savedInstanceState) {
Cares super.onCreate(savedInstanceState);

g E1 drawable setContentView(R.layout.activity_main);
8 £ layout ¥ ¥
® S activity_main.xml |) z

E1 mipmap =l
8 Elvalues z
H @ colors.xml z
= i L

[ Terminal - 6: Android Monitor [/ 0: Messages = TODO ¥4 EventLog  [E] Gradle Console

O Enabl t keyboard i ionalization for Studio.: We have ... (27 minutesago) 14:1 LF: UTF-8: Context<nocontext> & &
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Edition du projet avec Android Studio

/build,. .. /R.java : définition d’identifiants

* AUTO-GENERATED FILE. DO NOT MODIFY.
*

This class was automatically generated by the
aapt tool from the resource data it found. It
should not be modified by hand.

package fr.montpellier.iut.helloworld;

public final class R {
public static final class attr {

public static final class color {
public static final int colorAccent=0x7f050000;
public static final int colorPrimary=0x7f050001;
public static final int colorPrimaryDark=0x7f050002;

public static final class dimen {
public static final int activity_horizontal_margin=0x7f046000;
public static final int activity_vertical_margin=0x7f040001;

public static final class id {
public static final int activity_main=0x7f080000;

public static final class layout {
public static final int activity_main=0x7f030000; i - F. Michel
A
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Exécution du projet

Exécution sur un vrai dispositif

Mise en place du dispositif pour le développement
@ connexion usb :

@ sous linux, la commande Isusb liste les connexions usb

o activation USB debugging sur le dispositif :
Settings > Developer options
a partir de Android 4.2 : Settings > About phone (7 tappes
successives).
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http://developer.android.com/tools/extras/oem-usb.html
http://developer.android.com/tools/device.html
https://wiki.debian.org/fr/HowToIdentifyADevice/USB

Exécution du projet

Exécution du proje

i<l Helloworl§Manifest 2

Select a device with min API level 8.

@ choose a running Android device
Serial Number AVD Name Target Debug State
@ haier-konnect_350-01234567894 N/A jv 442 online

*) Launch a new Android Virtual Device

[T Use same device For Future l[aunches Cancel |



Exécution du projet

Exécution en lighe de commande

fab@beltegeuse:~/tmp/HelloWorldS, ant debug
Buildfile: /home/fab/tmp/HelloWorld/build.xml

Compilation OK = Déploiement :

fab@beltegeuse:~/tmp/HelloWorlds [adb itnstall -r bin/HelloWorld-debug.apk
515 KBfs (37526 bytes in ©.871s)
pkg: /data/local/tmp/HelloWorld-debug.apk
Success
fab@beltegeuse:~/tmp/HelloWorld$ D
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Exécution du projet

Une fois déployée

apPS WIDGETS
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Exécution du projet

Résultat —

u
HelloWorld

Hello World !

Cours Android - F. Michel
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Exécution du projet

Exécution sur un émulateur : outil AVD

Dans unterminal : $ android avd

Android Virtual Devices | Device Definitions

List of existing Android Virtual Devices located at /home/fab/.android/avd

AVD Name Target Name Platform  APILevel CPUfABI
[ Galaxy_Nexus Android 4.4.2 4.4.2 19 Intel Atom (x86) Starkt...
[ Nexus_7s Android 4.4.2 4.4.2 19 Intel Atom (x86)
& AvD_for_Android_ Android 4.4w.2 44w2 20 Android Wear Intel Atom (x86) Edit...
Repa
Delete.
Details...
Refresh
& Arepairable Android Virtual Device. 3¢ An Andreid Virtual Device that failed to load. Click 'Details' te see the error.
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Exécution du projet

Définition déja présentes

Android Virtual Device (AVD) Ma

ger
Android Virtual Devices | Device Definitions

List of known device definitions. This can later be used to create Android Virtual Devices.
Device

Create AVD.
Galaxy Nexus by User
Screen: 4.7", 720 x 1280, Normal xhdpi
RAM: 1024 MiB
Android TV (1080p) by Google

Create Device...
Screen: 55.0", 1920 x 1080, X-Large xhdpi
RAM: 2GiB

Android TV (720p) by Google

Screen: 55.0", 1280 x 720, X-Large tvdpi
RAM: 2GiB

Clone...

q Android Wear Round by Google
o
i

Screen: 1.7",320 x 320, Small hdpi
RAM: 512MiB

. Refresh
A user-created device definition. [ ] A generic device definition.
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Exécution du projet

Créatlo n d une AVD » en ligne de commande

AVD Name: AVD_for_Galaxy_Nexus_by_Google
Device: Galaxy Nexus (4.65", 720 x 1280: xhdpi) -
Target: Android 4.4.2 - API Level 19 ~
CPUJABI: Intel Atom (x86) B
Keyboard: & Hardware keyboard present
skin: No skin B
Front Camera: None -
Back Camera: None =
Memory Options:  RAM: | 1024 VM Heap: |64
Internal Storage: 200 MIiB 2
SDCard:
@ size: MiB 2
() File: Browse,
Emulation Options: ["] Snapshot [] Use Host GPU

Cancel Cours Android - F. Michel
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http://developer.android.com/tools/devices/managing-avds-cmdline.html

Exécution du projet

Start —

SsseNexus 75

Q Google
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Exécution du projet

Sous Android Studio

Select Deployment Target

No USB devices or running emulators detected Troubleshoot

Connected Devices
<none>

[0 use same selection for future launches m Cancel
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Exécution du projet

Sous Android Studio

[T p——

{ Select Hardware

Android studio

&
@ D [ Nexus s
cateqory Nomes Szepesotution |
v Nerwss Py oo hepi
wear Nexuzone ar e P
eagio)
Nexus o s Twaoaseo  seod By S
Newss s woase seon
Nexus 5X. 52" 1080x1920  420dpi. i -

Nexus ar 7eaxizs0
GalaxyNexus a5 72001280
sarPwvGA sar 805
s1wvea s asoxs00
a7WxeA ar 72001280

465" 720 GalaxyNex.._ 465" Ta0x1280

[ Newsiardwareprofle | | mportHordvare rofies |

ndoi
ndpi
mapi
mapi
ndpi

*hdpi

[ donepevice. |

al [ v |
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Exécution du projet

Sous Android Studio

[T p——

€, ) System Image

Android studio

Selecta systemimage
ecommended] xesimages| otherimages
peessename | apiLeve-

Marshmallow Download 23 x86.64 Android 6.0 (with Google AP Source Project
Lolllpop Download 22 x86_64 ‘Android 5.1 (with Google APIS x86_64

These images are recommended because they
fun the fastest and include support or Google
Aps

Questions on APl levelz
Seethe APl level distribution chart

o]

orevious | S [ concel ] [ - velp_|
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Exécution du projet

Sous Android Studio

[T p——

Android Virtual Device (AVD)

Android

Verify Configuration

AvoMame [Newssamz ]

AVD Name

[0 Newss, 4951080x1520 200pi Gange | e,
& Nougat Android 7.1.1x86_64 change... |
ETECE

portrat  Landscape

Eiflit raphics:  Automatic -]
performance eaphice]| Axtomel

DeviceFrame [ Enable Device Frame

Show Advanced settings

[oreious | [ et | [ concel | [NECTEND [ el )
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Exécution du projet

Sous Android Studio

Select Deployment Target

No USB devices or running emulators detected Troubleshoot

Connected Devices
<none>

Available Virtual Devices

Nexus 5API 25

N

reate New Virtual D
[0 use same selection for future launches m Cancel
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Exécution du projet

Sous Eclipse :

Android Device Chooser

Select a device with min API level 8.
@® |Choose a running Android device|
Serial Number AVD Name
@ haier-konnect_350-0123456789A N/A
B Galaxy_Nexus [emulator-5554] | Galaxy_Nexus

) Launch a new Android Virtual Device

D Name Target Name Platforn API

[] Use same device for future launches

Debug State
Online
Yes | Online

Details...

Refresh

Manager...

Cancel [o]3
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Exécution du projet

Exécution

Android Emulator - Nexus_5_API_25:5554
]

M Helloworld

Hello World!
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Exécution du projet

Lapplication est maintenant disponible

Android Emulator - Nexus_5_API_25:5554

Q Search Apps

API Demos Calculator Calendar Camera

Contacts  Custom Locale

Dev Tools Downloads Email
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Résumé global

Résumé global

o Latechnologie Android :

o Noyau Linux
o Programmation Java

@ Programmation Android

o des outils pour le développement : SDK manager / AVD / un IDE.
o une structure de projet standardisée (manifest, src, res, etc.)
o des dispositifs pour le déploiement (virtuels et réels)

Ce cours reprend largement les tutoriaux en ligne proposés par Google > Android developers ]

Cours Android - F. Michel
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http://developer.android.com/index.html

Résumé global

Création d’un projet avec Eclipse

File — New — Android Application Project —

x New Android Application

New Android Application

Creates a new Android Application

Application Name:@ Helloworld

Project Name:@| Helloworld

Package Name:® | fr.iutmontp|helloworld

Minimum Required SDK:®| API 8: Android 2.2 (Froyo) =
Target SDK:@| APl 21: Android 4.X (L Preview) =
Compile With:@| API 21: Android 4.X (L Preview) =

Theme:®| Holo Light with Dark Action Bar ~

The package name must be a unique identifier For your application.

It is typically not shown to users, but it *must* stay the same for the lifetime of your
application; it is how multiple versions of the same application are considered the
"same app".

This is typically the reverse domain name of your organization plus one or more

@

e L (T _— -




Résumé global

Paramétrage

New Android Application

New Android Application

Configure Project e

[7)|create custom launcher icon|

Create activity

"1 Mark this project as a library

Create Project in Workspace

Working sets

[C] Add project to working sets

Select

Cancel
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Résumé global

Paramétrage : Icon @pisainsmaton

New Android Applic:

Configure Launcher Icon
Configure the attributes of the icon set
Foreground: | Image | Clipart | Text

Image File: |launcher_icon

Trim Surrounding Blank Space
Additional Padding:

Foreground Scaling: | Crop | Center

Shape | None | Square | Circle

Background Color:

Browse...

©

Preview:
mdpi:

s

hdpi:

xxhdpi:

i

Cancel
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http://developer.android.com/design/style/iconography.html

Résumé global

Paramétrage : Blank Activity (hello world)

New Android Applic:

Create Activity

Select whether to create an activity, and if so, what kind of activity. @

[ Create Activity

Blank Activity

Blank Activity with Fragment
Empty Activity

Fullscreen Activity
Master/Detail Flow
Navigation Drawer Activity
Tabbed Activity

Blank Activity
Creates a new blank activity with an action bar.

Cancel

Cours Android - F. Michel
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Résumé global

Paramétrage

New Android Applic:

Blank Activity
Creates a new blank activity with an action bar.

Activity Name® [MainActivity |

Layout Name® activity_main

JThe name of the activity class to create

Cancel Finish
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Résumé global

Résultat

m 2 BB A H0 Q-

2 Package Explorer % 4 activity_mainxml %
< Ppalette

BNexusone v @ ~ drAppTheme »  GMainActivity v © ~
i Palette

> G appcompat_v7
@ Helloworld & Form Widgets =] BE- wa
> @sic S
£ gen [Generated Java File
» =\ Android 5.0
> = Android Private Libraries -
» = Android Dependencies sl

Y Hello world!

Bassets W progressBar (Large)
4 :*ll’:' = Progressgar (Normal)
£ libs 5 ProgressBar (small)
v ires

> & drawable-hdpi — ©00!
€ drawableldpi B A g |

> & drawablemdpi

> & drawable-xhdpi

> & drawablexxhdpi

> & values

> & valuesv11

> & valuesvia

> & values-w820dp

[ AndroidManifest.xml

&, ic_launcher-web.png
proguard-project.txt

B project.properties

) Text Fields
I Layouts
& Composite
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