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| ecture Summary

- Android Module Overview
- The Android Platform
- Android Environment Setup
- SDK
- Eclipse & ADT
- SDK Manager
- Android Emulator
- ADT Additional Tools

- First Android Application
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Book & \Web Reterences

- Programming Android: Java Programming for the New Generation of
Mobile Devices”. Zigurd Mednieks, Laird Dornin, G. Blake Meike, and
Masumi Nakamura. Pub. O'Rellly, 1st edition (Summer 2011) ISBN
9781449389697. [PA] [Online Old Version - http://androidapps.org.ua/]

- “Android Wireless Application Development”. Lauren Darcey and Android
Shane Conder. Addison Wesley, Second Edition (September 2011). —
ISBN 9780321743015. [AWA]

- Android Developers http://developer.android.com/index.html [AD]

Developer's Library B
aA f
i .

- Android Developers Blog http://android-developers.blogspot.com/”

hi=en (Updates and Tricks !)
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I'ne Android Platform

- Android Is a software stack for mobile devices that includes an operating system,
middleware and key applications. The Android SDK provides the tools and APIs
necessary to begin developing applications on the Android platform using the Java

programming language.

- Itis a Linux-based operating system for mobile devices such as smartphones and tablet
computers. It is developed by the Open Handset Alliance led by Google.

- The Linux 2.6 kernel handles core system services and acts as hardware abstraction
layer (HAL) between the physical hardware and the Android Software Stack.

- Kernel handles:
- Application permissions and security |
- Low-level energy management GO Ugle
- Process management and Threading 8l Ano2015

- Networking

- Display, keypad input, camera, Flash memory, audio and binder (IPC) driver access
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Android SDK

3
>

Google
( ), Developers

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

The Android SDK has the tools, sample code, and docs needed to create Android Application.

Platform ADT Tools (Eclipse + ADT)
Windows (32/64bit) Android SDK r22.2.1
Mac Os X (Intel 64bit) Android SDK r22.2.1 v
Linux (x86 - 32/64bit) Android SDK r22.2.1 "
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Prepare Your Development Computer

- Android SDK Supported OS:

- Windows XP (32-bit), Vista (32- or 64-bit), or Windows 7/8 (32- or 64-bit)
-  Mac OS X 10.5.8 or later (x86 only)

- Linux

- Java Development Kit (JDK)

- Not compatible with Gnu Compiler for Java (gcj)

clipse
-  Eclipse IDE (3.6 Helios o greater) ~~

- part of the Eclipse Platform, it is a multi-language software development environment
based on extensible plug-in system.

- Android Development Tools (ADT):

- A complete IDE for the Android development based on Eclipse

- Is a plugin for the Eclipse IDE
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Eclipse/ADT IDE

e 00O || Java - HelloWorld/src/it/ce/dsg/unipr/mobdev/HelloWorldActivity.java - Eclipse - /Users/marcopk/Desktop/University/Courses/Mobile Develpment/Seminar-2012 /workspace
2 888N E]|H 0% |HG | E™S S|P e EM|S§ o £ @
& Package Explorer &3 = O J] HelloworldActivity.java £3 = O|| B Task List 2 =0
= - package it.ce.dsg.unipr.mobdev; v %% [ o | X B |4 N
¥ = Helloworld # import android.app.Activity; P Al » Activate
v (#Bsrc
v & it.ce.dsg.unipr.mobdev public class HelloWorldActivity extends Activity
P |J] HelloWorldActivity.java T 1wt the actwv f t o« ited, *
» Bgen
» 4 Android 2.3.3 o public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
> assets
setContentView(R.layout.main);
> = bin
P ores

TextView mainTextView = (TextView)findViewByld(R.i1d.mainTextView);
mpmgumd cfg mainTextView,setText("Hello World ! :D");
| project.properties }

AndroidManifest.xml

@ Connect Mylyn

| | t
J Connect to your task and ALM
tools or ¢reate a local task.
Oz =8
o= Outline &3
SEBEWR’RY e XV
' H it.ce.dsg.unipr.mobdev

» ‘= import declarations
X v HelloworldActivity
| I . ‘ E . @ . onCreate(Bundle)

-

Problems @ Javadoc |, Declaration El console 23

X0
Android

Writable Smart Insert 1:1 Android SDK Content Loader
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Android Developer loolkit - ADT

- Android Development Tools (ADT) is designed to give you a powerful, integrated environment in
which to build Android applications.

- ADT extends the capabillities of Eclipse to let you:

- quickly set up new Android projects ANDROID
DEVELOPER
- create an application Ul TOOLS .::is5e

Loading Workbench

- add components based on the Android Framework AP

- create Android emulator with multiple options and available configurations
- test applications on real or emulated devices
- debug your applications using the Android SDK tools

- export signed (or unsigned) .apk files in order to distribute your application.
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Android SDK Manager

= o= (] Clag L C]
| ¥ v id = | b = Ju

- Betfore you can build an Android application, or i
even create a project you must install one ore 800

SDK Path:

more bullding target
) Name API Rev. Status
¥ | _|Tools
I Android SDK Tools 16  A¥installed
B | ' k. A d ' d S D K I\/l B $ Android SDK Platform-tools 10/ Pinstalled
_ clic O O anage ’[’[O O ¥ () Android 4.0.3 (API 15)
y | | n g n n r | n g r u n y u . Documentation for Android SDK 15 1 binstalled
y SDK Platform 15 2 b Installed
can select platforms’ components that you would Bysanois for s 51 B
#' ARM EABI v7a System Image 15 1 ¥ Installed
. . . 'E;.Google APIs by Google Inc. 15 1 installed
ike to install on you development machine. 51 e
¥ .=/ Android 4.0 (API 14)
SDK Platform 14 3 Ylinstalled
&Samples for SDK 14 2 Ylinstalled
' #' ARM EABI v7a System Image 14 2 installed
- There are several packages related to different 2 Bl
Sources for Android SDK 14 1 lnstalled
¥ =] Android 3.2 (API 13)
A P | | eve | S SDK Platform 13 1 B lnstalled
] &Samples for SDK 13 1 installed
'E{. Google APIs by Google Inc. 13 1 installed
'E§.X00rv12ME by Motorola Mobility, Inc. 13 1 ¥Installed
' IE;.XOOMZ by Motorola Mobility, Inc. 13 1 ¥Installed
- Inour course we will use APl level 4.x and 2.3.X " s 31 A0 12
SDK Platform 12 3 Pinstalled
&Samples for SDK 12 1 hinstalled

ln Order to See |ateSt plathrm release and Show: [ Updates/New M Installed Obsolete Select New or Updates
compile developed application for available real s @wer s Declc A

n
d eVI C e S Fetching URL: https://dl-ssl.google.com/android/repository/repository-5.xml
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Hello World Application

New Android Application

New Android Application

Creates a new Android Application

Application Name: ©
Project Name: @

Package Name: ©

HelloWorld

HelloWorld

com.unipr.mobdev

Minimum Required SDK: 6 | APl 10: Android 2.3.3 (Gingerbread)

Target SDK: 6 | APl 17: Android 4.2 (Jelly Bean)

Compile With: & | APl 17: Android 4.2 (Jelly Bean)

Theme: & | Holo Light with Dark Action Bar

The package name must be a unigue 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 application identifiers, and it must
be a valid Java package name.

< Back

| Next> |

N -NeNs) New Android Application l

New Android Application

Configure Project

# Create custom launcher icon

@ Create activity
|| Mark this project as a library

@ Create Project in Workspace

Location: /Users/marcopk/Desktop/University/Courses/Mobile Develpment/Seminar-2013 /workspace, Browse...

Working sets

| | Add project to working sets

Working sets: Select...

Cancel Finish

Marco Picone, Ph.D.
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Hello World Application

1 ® O O New Android Application 1 8 O O New Android Application

Configure Launcher Icon Create Activity

Configure the attributes of the icon set Select whether to create an activity, and if so, what kind of activity.

Preview:

@ Create Activity

BlankActivity

FullscreenActivity
LoginActivity
MasterDetailFlow
SettingsActivity

Foreground: |Image | Clipart | Text

e ] .
Image File: launcher_icon Browse...

@ Trim Surrounding Blank Space
Additional Padding:

Foreground Scaling: | Crop | Center

Shape l None I Square

Background Color:

New Blank Activity
Creates a new blank activity, with optional inner navigation.

@ _ | ~ Cancel

| [ Next> | | Cancel | Finish

ices/emulator.html 2013/2014 - Parma
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Hello World Application

1.8 .0 .0 New Android Application |

New Blank Activity

Creates a new blank activity, with optional inner navigation.

Activity Name © MainActivity

Layout Name @ activity_main

4

Navigation Type @ | None

¢ The name of the activity class to create

@ < Back | Next > | Cancel !

1

Finish |

ices/emulator.html 2013/2014 - Parma
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Hello World Application

Package Explorer Package Explorer

¥ (== Helloworld
¥ (& src
v £ com.unipr.mobdev

» |J] MainActivity.java package com.unipr.mobdev;
> &agen [Generated Java Files)

» =) Android 4.2 import android.os.Bundle;
» =, Android Dependencies
&= assets public class MainActivity extends Activity {
P%;bin
» 2= libs @0verride
v 3 res protected void onCreate(Bundle savedInstanceState) {
» (= drawable-hdpi super.onCreate(savedInstanceState);
» (= drawable-Idpi setContentView(R.layout.activity_main);
» (= drawable-mdpi }
» (= drawable-xhdpi
¥ (= layout @0verride
Al activity_main.xml public boolean onCreateOptionsMenu(Menu menu) {
» = menu // Inflate the menu; this adds items to the action bar 1f 1t 1s present.
> G values getMenulnflater().inflate(R.menu.activity_main, menu);
» (= values-vl1l return true;
» (= values-v14 }

<1 AndroidManifest.xml
%% ic_launcher-web.png
|| proguard-project.txt
=] project.properties
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Android Application Structure

- Android Manifest.xml
¥ = DGTDroid
- res/ v iDsre
» I# it.unipr.ce.dgt.android
v E‘%gen (Generated Java Files)
- layout/ [application layout files] v 3 it.unipr.ce.dgt.android
» [J] R.java
- drawable/ [images, patches, drawable, xml] > B Google APIs (Android 2.1]
» = Referenced Libraries
[?j,%assets
- raw/ |[data files that can be loaded as streams] » & bin
» (= lib
- values/ [xml files with strings, number values used in the code for '%Sdmw&bm "
example to localize the application in difference languages] > L%drmb.e_.c,,f:
» (= drawable-mdpi
_ Src/ » (= layout
» [~ values
. . . <1 AndroidManifest.xml|
- java/package/directories @ oroguard.cfo

=| project.properties

- gen/ [directory generated by Eclipse and Android SDK]
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Android Emulator

- The Android SDK includes a virtual mobile device emulator that runs on your computer. The emulator
lets you prototype, develop, and test Android applications without using a physical device.

- The Android emulator emulates all of the hardware and software features of a typical mobile device,
except that it cannot place actual phone calls. It provides a variety of navigation and control keys, which
YOU can "press’ using your mouse or keyboard to generate events for your application. It also provides
a screen In which your application is displayed, together with any other Android applications running.

- To let you model and test your application more easily, the emulator utilizes Android Virtual Device (AVD)

configurations. AVDs let you define certain hardware aspects of your emulated phone and allow you to
create many configurations to test many Android platforms and hardware permutations. Once your
application is running on the emulator, it can use the services of the Android platform to invoke other
applications, access the network, play audio and video, store and retrieve data, notify the user, and
render graphical transitions and themes.

- The emulator also includes a variety of debug capabillities, such as a console from which you can log
kernel output, simulate application interrupts (such as arriving SMS messages or phone calls), and
simulate latency effects and dropouts on the data channel.
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Android Emulator

- Android emulator supports many hardware features likely
to be found on mobile devices, including:

- An ARMv5 CPU and the corresponding memory-

: wl B 457

management unit (MMU) o ~ oo
A 16-bit LCD display SESV o 6 (=) @

Tuesday, December 28

hargin t‘\ m‘ ‘3 ﬁ\
- One or more keyboards (a Qwerty-based keyboard and b LA

associated Dpad/Phone buttons)

— PR N |2 (3 |4 (5 |6 |7 (8 |9 |o
. . - O ) Q [w e [ |7 |v {u 1 fo|p
- A sound chip with output and input capabilities A ls o |F lo |n |y [k o |&
2z [x lc v (s [N v |&

- Flash memory partitions (emulated through disk image
files on the development machine)

- A GSM modem, including a simulated SIM Card
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Android Emulator

BB D G50 QNG @

8% Y= 0 —
Android Virtual Device Manager A Create new Android Virtual Device (AVD)
Android Virtual Devices WeTVIR o3I T, AVD Name: Test
List of existing Android Virtual Devices located at /Users/marcopk/.android/avd Device: | Nexus 4 (4.7", 768 x 1280: xhdpi) -
'AVD Name Target Name Platform API Level CPU/ABI | New... - -
__ No AVD available - o Target: | Android 4.3 - APl Level 18 s |
Edit...
| CPU/ABI: ARM (armeabi-v7a) :
Delete...
Keyboard: @ Hardware keyboard present
R G
=par Skin: @ Display a skin with hardware controls
Details... Front Camera: ' None s |
Start... Back Camera: | None *
Memory Options: RAM: 1907 VM Heap: 64
Internal Storage: 1200 ‘ | MiB :
SD Card: , ‘
(») Size: | MiB s
") File: Browse...
Refresh L AR
+" A valid Android Virtual Device. E} A repairable Android Virtual Device.
¢ An Android Virtual Device that failed to load. Click 'Details' to see the error. Emulation Options: | | Snapshot || Use Host GPU
Ll —’ Override the existing AVD with the same name
| Cancel | | OK |

Problems @ Javadoc  [8, Declaration ' Console 3 T —————
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ADT Additional Tools

- ADT Plugin provides several useful tools to develop, 800 Show View
control and profile Android applications, emulators —
and real deViceS VL“A@ncjﬂxrl(:(::ationTracker

Q Devices
l@l Emulator Control
File Explorer

- Relevant ADT Views are: e ew

4 Lint Warnings
3 LogCat
LogCat (deprecated)

- Devices

\, Pixel Perfect Loupe

\, Pixel Perfect Tree
&) Resource Explorer

LogCat meon
- g *2: Tree Overview

'=§Tree View
'=§View Properties
g Windows

- Emulator Control s @i

» (= CVS

» (= Debug
» = Git

- Resource Explorer o~

Cancel

- Threads
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Coming Up

- Next Lecture

- The Android Platform

= omework
- Install Android SDK & ADT
- Create First Android Project

- Create a Virtual Device

- Run the Application on a real or Virtual Device
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