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● Introduction
● Basics of Android
● Development environment
● Programming



  

General-Purpose Computing
● Although built for mobile devices, the 

Android platform exhibits the 
characteristics of a full-featured desktop 
framework

● You rarely feel that you are writing to a 
mobile device when working with the 
Android SDK

– ...because you have access to most of the 
class libraries that you use on a 
desktop/server (e.g. a relative database)



  Source: S. Hashimi, S. Komatineni, D. MacLean: 
Pro Android 2, Apress, 2010, ISBN: 9781430226604



  

Language
● JAVA (1.5) and some commonly used 

libraries (e.g. Apache Commons API)
● Except AWT/Swing – Android has its own 

UI framework
● Development framework in which the 

programs need to run in order to be „good 
citizens“

● Dalvik Virtual Machine
– Optimized for low memory, multiple VM 

instances to run at once
– Bytecode is not Java bytecode



  

Language
● All Java intrinsic types are supported: 

byte, char, short, int, long, float, 
double, Object, String

– Floating point may be emulated on low-
end hardware

● Multiple threads supported by time slicing
● Dalvik VM implements the synchronized 

keyword and synchronization-related 
library methods

– Object.wait(), Object.notify(), 
Object.notifyAll()



  

Language

Not supported (excerpt):
● java.applet
● java.awt
● java.lang.management
● javax.imageio
● javax.print
● javax.sound
● javax.swing
● javax.xml  (except javax.xml.parsers)



  

Challenges
● Not tying up the CPU (calls can't be 

received)
● Not quietly fading into the background 

(e.g. when a call comes in)
● Crashing the phone's OS (e.g. by leaking 

memory)



  

Android Architecture
● An application runs in its own Linux 

process
● Each process has its own Virtual Machine 

(VM) and therefore runs in isolation
● Unique Linux user ID for each application



  



  

Android Architecture
● Central feature: One application can make 

use of elements of other applications
● System/Android must be able to start an 

application process when any part of it is 
needed

● Therefore, Android applications do not 
have a single entry point (e.g. no main() 
method)



  

Android Software Stack

Source: http://mobileorchard.com/wp-content/uploads/2010/11/Android_Software_stack.jpg, 
as of January 17th, 2011



  

Building Blocks of an 
Application

● Activity
● Intent
● Service
● Content Provider
● Broadcast Receiver



  
Source: http://www.vogella.de/articles/AndroidIntent/article.html, as of January 17th, 2011



  

Activity life cycle

Source: http://ofps.oreilly.com/static/titles/9781449390501/images/04-ActivityLifecycle.png, 
as of January 17th, 2011



  

Android SDK
● http://developer.android.com/sdk/index.html



  

Android SDK



  

Android SDK
● Build tools



  

Creating a New Project



  

Creating a New Project



  

Project Directory



  

Eclipse
● Eclipse: IDE („software dev. environment“)

– Developed for Java in Java
● Ancestor: IBM Vistual Age (2001)

– Open-source and platform-independent
– Widely developed and adopted
– Highly modular, extensible via plugins

● From version 3.0 on Eclipse is only the 
core, which loads all the plugins

– Uses SWT (developed by IBM for Eclipse)



  



  



  

Installing the ADT Plugin
● Start Eclipse
● Help > Install New Software
● Add Site

– https://dl-ssl.google.com/android/eclipse/
● Check „Developer Tools“
● Install



  



  



  

Configurating the ADT Plugin
● The Android SDK has to be downloaded 

and installed separately
● Eclipse ADT plugin must be told the path 

to the Android SDK



  



  

Android SDK and AVD 
Manager

● Allows to download, install and manage 
Android SDK versions and components

● Also available
– Documentation
– Samples
– USB Drivers
– Android Market License



  

Android SDK and AVD 
Manager



  

Hello
World



  



  

Android Virtual Devices
● Android SDK/AVD Manager



  

Android Virtual Devices



  

Android Virtual Devices



  



  

AndroidManifest.xml
● „Table of contents“ of an application

– Name, version
– Activities, intents, services...
– Permissions

● used by Android at runtime and also by the Android Market

– e.g. applications that need Android 2.0 will not be presented to Android 
1.5 devices



  

AndroidManifest.xml
● Elements underneath <manifest>

– uses-permission
– permission
– instrumentation
– uses-library
– uses-sdk
– application



  

<uses-permission/>



  

src/.../FirstApp.java



  

res/layout/main.xml



  

Resources and Assets
● Resources (IDs, R.java for resolving 

references)
– Strings
– Layout (defines views)
– Color
– Dimensions (pixels, inches and points)
– Image
– Color-drawable

● Assets (no ID, relative path necessary, 
accessible via AssetManager)



  

Android Debug Bridge
● Managing the state of an device / emulator
● adb -s <serialNumber> <command> 

– adb shell
● ls, ps, ifconfig, mount, top, telnetd...

– adb logcat
– adb install <path_to_apk>
– adb pull / push
– adb forward tcp:6100 tcp:7100



  

On the Shell
# sqlite3 
/data/data/com.example.google.rss.rsse
xample/databases/rssitems.db

SQLite version 3.3.12

Enter ".help" for instructions

.... enter commands, then quit...

sqlite> .exit


