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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)
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The General Purpose Computing Club

Mainframe Workstation

New Kid on the
Block

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

* JAVA (1.5) and some commonly used
libraries (e.g. Apache Commons API)

» Except AWT/Swing — Android has its own
Ul framework

* Development framework in which the
programs need to run in order to be ,good
citizens®

e Dalvik Virtual Machine

- Optimized for low memory, multiple VM
Instances to run at once

- Bytecode iIs 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()
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Language =
Not supported (excerpt): A |
java.applet Nl
java.awt L L]

java.lang.management f
javax.imageio j
javax.print (1l
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

o
* An application runs in its own Linux ri-'; m |

process

» Each process has its own Virtual Machine E I

(VM) and therefore runs in isolation

 Unique Linux user ID for each application T
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Android Architecture
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» Central feature: One application can make i o |
use of elements of other applications =B i

i~

» System/Android must be able to start an ;F
application process when any part of it is
needed S

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




Android Software Stack

Application Layer

Native Apps :
[{Enni&ct‘s. Maps, Emwser.atc.J [ Third Party Apps ] [ Developer Apps )

Application Framework

(— . — 9
Location-Based Content Window Activity Package
Services Providers Manager Manager Manager

S g Resource
[Te!ephnny )[ P2P/IM ](Mutmnatmnsj[ Views )[ Manager ]J

\

Libraries Android Buntime
'f Graphi 3 rf :
raphics : : Android
(GDEHGL P Fmﬂypeﬂ( Media ) (SSL&W&EKH) ( Ligl‘;:;!&ﬁ J

———pe
1 , surf Dalvik
( libc ] ( SQOLite J [ M:naa;:r J Gtﬂuai Machine
% J L g

Linux Kernal

Hardware Drivers ' Power ' Process ' Memory
(USB, Display, Bluetooth, etc.) B8 Management j1  Management 1 Management

Source: http://mobileorchard.com/wp-content/uploads/2010/11/Android_Software stack.jpg,
as of January 17th, 2011
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Building Blocks of an
Application
* Activity
* Intent
» Service
» Content Provider
* Broadcast Recelver




Aktion durchfuhren mit
Be a browser

v" Browser

Standardmafiig fur diese
Aktion verwenden.

Source: http://www.vogella.de/articles/Androidintent/article.html, as of January 17th, 2011
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(1) onCreate()
(2) onStart()
(3) onRestorelnstanceState()
(4) onResume()

Running \

(1) onSavelnstanceState()
(2) onPause()

(3) onResume()
(2) onStart()

(1) onRestart() onResume()

(1) onSavelnstanceState()
_ (2) onStop() Paused
onDestroy()
or <process killed>
<process killed>
T
Destroyed

Source: http://ofps.oreilly.com/static/titles/9781449390501/images/04-ActivityLifecycle.png,

as of January 17th, 2011
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Android SDK

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

Windows android-sdk_r07-windows zip 23663664 bytes 69c40c2d?e408b623156934f9ae574f0

Mac OS5 X (intel) android-sdk_r07-mac_x86.zip 19229546 bytes 0f330ed3ebb36786fafbdc72b8acf319

- -

Linuzx (i386) android-sdk_r07-linux_x86.tgz 17114517 bytes e10c75da3d1aal47ddd4abch8bfc3646
% w
+Name Erw. Grisse Datum Attr.
i [-.] <DIR> 10.10.2010 09:33 —
[J[add-ons] <DIR=> 10.10.2010 08:59 —
[J[docs] <DIR=> 10.10.2010 09:33 —
[T [market_licensing] <DIR=> 10.10.2010 09:29 —
[ J[platforms] <DIR=> 10.10.2010 09:27 —
[J[samples] <DIR=> 10.10.2010 09:28 —
[Jtemp] <DIR=> 10.10.2010 09:33 —
[[J[tools] <DIR=> 10.10.2010 08:59 —
%1 SDK Manager exe 517.261 28.08.201017:43 -a—
| |SDK Readme bt 856 30.08.201012:25 -a—




Android SDK
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+Name

i

[ J[android-2]
[ J[android-3]
[ J[android-4]
[ J[android-5]
[ J[android-6]
[ J[android-T]
[ J[android-8]

#*
+MName Erw. Grisse Datum Attr.
‘i [--] =DIR=> 10.10. 2010 09:27 —

al = 0. H —

[ [data] DIR=> 10.10.2010 09:27
[J[images] =DIR=> 10.10. 2010 09:27 —
samples = 0. H —

L3 les] DIR=> 10.10.2010 09:27
skins = 0. H —

[ J[=skins] DIR=> 10.10.2010 09:27
mp s = 0. H —

[J[templates] DIR=> 10.10.2010 09:27
IQ [tools] =DIR=> 10.10. 2010 09:27 —
Landro jar . . 0. 26 -a—

& |android J 2.810.669 10.10.2010 09:26
ui prop . 0. 27 -a—

build 1165 10.10.201009:27
ramewor a . 0. 27 -a—

fi k idl 1.608 1010.201009:27
source properties 0. 27 -a—

riie 290 10102010 09:27

L




Android SDK

e Build tools

»d: i i 2 *
+Mame Erw. GCrosse Datum Attr.
i [..] =DIR=> 10.10.2040 08:59 —
[ [ant] =DIR=> 10.10.2040 08:59 —
[[et] =DIR=> 10.10.2040 08:59 —
i) =DIR=> 10.10.2040 08:59 —
T Jadb exe 577.335 28.08.201047:43 -a—
%] AdbWinApi dll 96.256 28.08.201017:43 -a—
|%| AdbWinUsbApi dll 60.928 28.08.201017:43 -a—
[ Jandroid bat 3.164 28.08.201017:43 -a—
[~ lapkbuilder bat 1.489 28.08.201017:43 -a—
[T lddms bat 2129 28.08.201017:43 -a—
[T ldmtracedump exe 302,823 28.08.201017:43 -a—
[~ ldraw9patch bat 1.491 28.08.201017:43 -a—
i emulator exe 9.222.232 28.08.201017:43 -a—
__|emulator_NOTICE ek 17.976 28.08.201017:43 -a—
[ Jetettool exe 923.708 28.08.201017:43 -a—
[~ Ifastboot exe 356.009 238.08.201017:43 -a—
[~ Thprof-conv exe 216.987 28.08.201017:43 -a—
[ layoutopt bat 1.680 28.08.201017:43 -a—
[ Imksdcard exe AM2.741 28.08.201017:43 -a—
| |NOTICE bk 195.080 28.08.201017:43 -a—
[ source properties 33 28.08.201017:43 -a—
[ salite3 exe 1.627.623 28.08.201017:43 -a—
[ traceview bat 1.982 28.08.201017:43 -a—
[~ Jzipalign exe 628.727 28.08.201017:43 -a—
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Creating a New Project

S WINDOWS system 32 cmd.exe

Zosumsandroid—sdk—windowsstoolsrandroid create project —target 2 —path Z:sU H\au
ndroid—-test—-project —activity FirstApp ——package at.ac.wu.android l
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Creating a New Project L

S WINDOWS system 32 cmd.exe i R

Zosumsandroid—sdk—windowsstools»android create project —target 2 —path Z:\Uﬂ\all
ndroid—test—-project —activity FirstApp ——package at.ac.wu.android l
Created project directory: Z:isUMwandroid-test—project

Created directory Z:wumsandroid-test—projectssrchatsactwusandroid — |
Added file Z:“UMsandroid—-test—projectssrocsatsacswnsandroidsFirstApp. java

Created directory Z:umsandroid-test—projectres

i

-
Created directory Z:iwmsandroid—test—projectshin ¢
Created directory Z::wwwmsandroid-test—-projectslihs |
Created directory Z:iwmsandroid-test—projectsres walues i
Added file Z:“~UMsandroid-test-projectsres‘walues strings.xml 7 |
Created directory Z:iwmsandroid-test—projectsresslayout ?**“T' i
Added file Z:~UMsandroid-test-projectsreslayoutmain.xml ] |
Added file Z:“~UMsandroid—test—project~AndroidManifest.xml B
Added file Z:“~UMsandroid-test-projectsbuild.xml Py e

Zwumandroid—-sdk—windowsstools > | ! —




Project Directory

= = [android-test-project]

| 7] [bin]
| T1[libg]
= [res]
T [layout]
| ] [values]
=R |
= [ [at]
= [ J[ac]
= [ [wul
| ) [android]
2 AndroidM anifest xmil
D build properties
2 build xmil
|:| default properties
D FirstApp ja¥a
|:| local properties
2 main xmi

“ ghrings xmil
—_

620 10.10.2010 14:57 -a--
833 1010.2010 14:57 -a--
3.287 1010.2010 14:57 -a--
364 10.10.2010 14:57 -a--
356 10102010 14:57 -a--
420 10.10.2010 14:57 -a--
404 10102010 14:57 -a--
114 10.10.2010 14:57 -a--
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Eclipse

| b
-

» Eclipse: IDE (,,software dev. environment®) '.i; H |

- Developed for Java in Java

]
« Ancestor: IBM Vistual Age (2001) E

=

- Open-source and platform-independent | H=

- Widely developed and adopted

— Highly modular, extensible via plugins B

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

- Uses SWT (developed by IBM for Eclipse)




Compare Packages

Older Versions

Eclipse IDE for Java Developers, 59 uB
Downloaded 594,157 Times Details

Eclipse Classic 3.6.1 170MB

Downloaded 447 454 Times Details Other Downloads

Eclipse IDE for Java EE Developers, 206 MB
Downloaded 380,087 Times Details

Eclipse IDE for C/C++ Developers, 23 MB
Downloaded 171,902 Times Details

Eclipse for PHP Developers 141 mB
Downloaded 86,228 Times Details

Eclipse IDE for JavaScript Web Developers, 102 MB
Downloaded 25,888 Times Details

Eclipse Modeling Tools (includes Incubating components), 4o MB
Downloaded 19,857 Times Details

Pulsar for Mobile Developers, 122 mB
Downloaded 15,125 Times Details

Eclipse IDE for Java and Report Developers, 241 MB
Downloaded 14,521 Times Details

Eclipse for RCP and RAP Developers, 132 mB
Downloaded 11,718 Times Details

Eclipse SOA Platform for Java and SOA Developers (includes
Incubating components), 12z uB
Downloaded 0 Times Details

Eclipse Helios (3.6.1) Packages for [ SNES

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit

Windows 32 Bit
Windows 64 Bit




& Java - HelloWorld /HelloWorld.java - Eclipse _|I:I|E| J; 1- ! | =
File Edit Source Refactor Mavigabe Search  Project Run Window  Help | |
= : e = | =l
It~ H D &S| #%-0-%- @™ - |#H#G-|P 4 @ 75 | &7 2ava L] |
R RE T R A CRER =
' 5y f 4 _.I'I -
% package Explarer 3 = O elloworld java &5 = O || E TaskList &2 = O L
. |
= ] e =
28|« ¥ Al o-leewlsxB|9" ;
J public class HellolWorld |
= Ig?.?"?;”?"jl e [Find b Al b Ackivate... “
=|~ efaul: package ——,
H : i 3
: m HelloWorld. java 'fw %Uncategnnzed B
-2 IRE System Library [1avase-1.6] ”@1’““’“ args "
A
public static void main(3tring - '
/7 TODO huto-generated wetl = (1) Connect Mylyn 57 ety
1 rr
Aystem.out.printin{fiello 1 iConnect to your task and ALM tools, (T
— ~ | b
b 0= Outline 52 =0 |
X ..{'.-"'.r
5 TSR
} v Bw e v || EI5H
= O, Helloworld =
e i S main{String[1) ¢ woid § ] :
i
e S5 Sl
4 | I 3
"I-- [ =] o '\. m —
(%1 Problems |(@ Javadoc (@; Declaration (E Console 23 O AT

<terminated > HelloWorld [Jawa Application] C:\Programmel Javaljredibintjavaw exe (03.11,2010 10:47:55)

X% |G pllelE| 2B

Hello World |
s
Kl r
L EH . .
J L | Writable Srnart Insert 14:1 J




Installing the ADT Plugin i
Start Eclipse ﬁf i ;Ix
Help > Install New Software |
Add Site 2w

- https://dl-ssl.google.com/android/eclipse/ T

Check ,Developer Tools"

Instal il




& Java - HelloWorld /HelloWorld.java - Eclipse ;IQ'EI — H" | ~J-
Fil= Edit Source Refackor Pavigabe Search  Project Bum Window | Help i i
] S i |
|t S%-0-Q-|®o - | g Didkoe 2 (& ava !
: L i 1.
J b - & - o E E {7} Help Contents B . !
- ~ 7 ™ A
{% Package Explorer 53 = B | [J] Hellowworld.java &2 " search X = O 1 :
= - Crymammic Help : - | ™y
9% . | _ — e lx 0@ || B
= =2 Helloworld public class } Key Assist. .. Ckrl+-Shifk+L E b Al b Actiat - L9
: Tips and Tricks.., EHYAtE. . |
=} {default package) = ; =
L @[] Helloworld. java = fEE &“_,}Repn:lrt Bug or Enhancement... ategorized [
i % .
-2 JRE System Library [1avase-1.6] ”@Fara’“ Cheat Sheets. . '
A
= public ste Check For Updates | |
/7 TOL Install Mew Software, k Mylyn 57 T -
Systen e o wour kask and ALM tools, |"1,
About Eclipse = = T
} e N = bl -
- S g
} T R
= O, Helloworld ¥,
e @ S main{String[1) ¢ woid N1
AL -
|
"xl =
, 11
« I L|_I 1
i T
(%1 Problems |(@ Javadoc (@ Declaration (E Console E3 =0 ib T
PAS

<terminated > HelloWorld [Jawa Application] C:\Programmel Javaljredibintjavaw exe (03.11,2010 10:47:55)

X %|Gole@| 2B -9

Hello World
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o

Available Software | ‘
Check the items that wou wish ta install, L —
=
Wark with: I https: ) /dl-ssl.google.com/ androidfeclipsef j add,

Find more software by working with the "&vailable Software Sikes” preferences,

Itw:ue Filker kext

Mame | Yersion |
= [#] 000 Developer Tools
% Andraid DOMS 0.9.9.»201009221407-60953
% Andraoid Development Tools 0.9.9,»201009221407-60953
Select all Deselect Al 2 items selected
Details
W Show only the latest versions of available software [ Hide items that are already installed
¥ Group items by category What is already installed?

W Contact all update sites during install to find required software

@ = Back Mext = Eimish Cancel
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Configurating the ADT Plugin

 The Android SDK has to be downloaded Iﬁr ff'-:w |
and Installed separately L

* Eclipse ADT plugin must be told the path ' | |
to the Android SDK :
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Android Preferences
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Android SDK and AVD E

Manager
» Allows to download, install and manage =a |

Android SDK versions and components & BiEi

» Also available |
- Documentation o
- Samples o
- USB Drivers : DT
- Android Market License il




Android SDK and AVD
Manager

% Android SDK and A¥D Manager

=10 x|

Yirtual Devices
Installed Packages

ivailable Packanes

Sites, Packages and Archives

= ] https:dl-ssl.google. comfandroid repository repositary

HiD "] Documentation For Android SDK, APT S, revision 1

HiD W' 3D Platform &ndroid 2.2, APT 8, revision 2

HiD W' 30K Platform &ndroid 2.1, API 7, revision 2

ED W' 50K Platform Android 1.6, APT 4, revision 3

ED W' 5D Platform Android 1.5, APT 3, revision 4

ED &) Samples For SDE APL 8, revision 1
ED &) Samples For SDE APL 7, revision 1
E
H
H
H
H
H

#--[] 4 Google APIs by Google Inc., android APT &, revision 2
: -

~[O 'E'. Google APIs by Google Inc., Android APL 7, revision 1
#--[] "k Google &PIs by Google Inc., Android AT 4, revision 2
: s

~[O 'E} Google APIs by Google Inc., Android APT 3, revision 3
-] I8 sk Driver package, resvision 3

8- 58 Market Licensing package, revision 1

— Description

S0k Source: hktps: fidl-ssl.google . comfandroidfrepository freposikore., ml
19 packages Found,

#dd Add-on Sike.., | Delete Sdd-on Site. ., | v Display updates only Refresh

Install Seleched
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|
& New Android Project o =] | I 1 B | J
S |
New Android Project | Y|
‘ O Creates a new Android Project resource, e L
e e
W O r I d Project name: | Hellow'orld_Android Yy LY
— Contents | B f
¥ Create new project in waorkspace i ' ._‘_:‘
" Create project from exisking source | B
¥ Use default location | ‘:“' |
5 1 .
Location: IZ:,l'eclipse_wu:urkspau:e,l'HeIIu:u'-.-'-.-'Drlu:I_.ﬁ.nu:Iru:-iu:I Browse, .., | A
" Create project from existing sample |
ar .i L[] - L] o
Samples: I.ﬁ.piDemDs j |_ 1
A
—Build Target b
b1l A
| Target Mame | Wendor | Platform | BPT .., | ]
O android 1.5 Android ©Open Source Project 1.5 3 3 =
[ Google 4PIs aoogle Inc, 1.5 3 7
O android 1.8 Android Open Source Project 1.6 4 W1
O Google 4PIs Gaoogle Inc. 1.6 4 I -
O android 2.1-updatel  Android Open Source Project 21-upd... 7 2
O zoogle &PIs Gaoogle Inc, Z1l-upd... 7
Android 2.2 Android Open Source Project 2.2 g E y
O Google 4PIs Google Inc, 2.2 g nr
-E = el -"-I LY
Standard Android platform 2.2
=
P Li ]
roperties 1 N
Application name: | HelloWworld o
Package name: | ak,ac,wiu,wise, andraid, HelloWorld 1
I Create Activity: | HelloworldActivicy
[Min SDE Yersion: |
@ < Back Mext = | | Finish I Cancel =




& Java - HelloWorld_Android/src/ at/ac/wu/wise/android /HelloWorld /HelloWorldAckivity.java - Eclipse
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package At.ac.wl.wige.android. HEllc;I
*import android.app.ictivity:

public class HelloWorldictivicy exd
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Android Virtual Devices

* Android SDK/AVD Manager

¥ Android SDK and A¥D Manager

Wirtual Devices
Installed Packages
fvailable Packages
Settings

Abouk

=10 %]
List of existing &ndroid Yirtual Devices located at C:\Dokumente und Einstellungentdr sy, androidiawvd
A0 Marne | Target Mame | Flakfarm | AFT Level | Mew, .. |
s Ay Dz android 1.1 1.1 2

s B walid sndroid Yirkual Device. @ & repairable Andraid Yirkual Device,
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Delete, .,
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Android Virtual Devices

Create new Android ¥irtual Device (AYD)

Property: S0 Card suppark

emoval af wirtual D Cards,

Il I Cancel
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Mame: |
Targek: j
. |Android 1.6 - APT Level 4 -
S0 Card: | raid 2.0 - APT Level 5
Android 2.0.1 - AP Level 6 J
Android 2, 1-updatel - API Level 7
Android 2.2 - APT Level & &
T R
Skim:
% Built-in: | -
i~ Resolution: I 0 I /
Hardware;
Property | value |

[T | override the existing &YD with the same name

, ‘S0 Card suppork
Vitgol=+ abstracted LD density
Descripkion: |DPad suppork
Accelerometer
Maximum horizontal camera pixels
Cache partition size -
Audio playback support
Track-ball support —
Maxirmum vertical camera pixels
Camera suppork bl
Battery suppaort .
Touch-screen suppark
Audio recording support: 1
aPS support
ache partition suppork l
Cache partition suppork s
kevboard support
Max WM application heap size
Device ram size —_
@3 modem support: =
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Android Virtual Devices
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AndroidManifest.xml i

» ,Table of contents” of an application ;—

- Name, version i

- Activities, intents, services... F A
I

- Permissions

. Lister - [Z:% vm' android-test-project’ Android™anifest.xml] - ||:||£| of b 4

Datei Bearbeiten Opkionen  Codierung Hilfe 100 % ';
£?%ml version="1.8" encoding=""utf-8"?>
{manifest ®mlns:android=""http:/fschemas.android.comfapksfres/android”
package="at .ac .vu.android"
android:versionCode="1"
android :versionHame="1.8">
{application android:label="@string/app_name'>
<activity android:name="_FirstApp"
android:label=""@BstringSapp_name"'> et
<intent-filter>
<action android:name="android.intent.action.HAIHN" />
<category android:name="android.intent.category.LAUHCGHER" />
</intent-filter>
{factivity>
{/application>
</manifest>

—

i

i,

e 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.xm| S5
- Elements underneath <manifest> =¥

- uses-permission i

~ permission

- Instrumentation :

~- uses-library VT

- uses-sdk i

— application i




<uses-permission/>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="com. commonsware.android">»

<uses-permission
android:name="android.permission.ACCESS LOCATION" />

<uses-permission
android:name="android.permission.ACCESS GPS" />

<uses-permission
android:name="android.permission.ACCESS ASSISTED GPS" />

<uses-permission
android:name="android.permission.ACCESS CELL ID" />

<application>

</application>
</manifest>
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src/.../FirstApp.java

! Lister - [2:% ¥m' android-test-project’ srch ath achwuh android', FirstApp.jayal

Datei Bearbeiten Optionen  Codierung  Hilfe
package at.ac.wu.android;

import android.app.fctivity;
import android.os_Bundle;

public class FirstApp extends Activity

{
/** Called when the activity is first created. =/
@0verride
public void onCreate{Bundle savedInstanceState)
{

super.onCreate{savedInstanceitate);
setContentUiew{R.layout.main};
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res/layout/main.xmi

! Lister - [Z2: vm' android-test-project'ires’ layouth main.xmi]

Datei Beatbeiten  Optionen  Codierung Hilfe

k?xml version="1.8" encoding="utf-8"?>

{LinearLayout xmlns:android="http://schemas.android.con/apk/res/android”
android:orientation=""vertical"
android:layout width=""fill parent"

android:layout height="fill_ parent"
>

{TextVieuw
android:layout width="fill_parent"
android:layout height="wrap_content"
android:text=""Hello World, FirstApp"
Ly

{/LinearLayout>
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Resources and Assets

» Resources (IDs, R.java for resolving Zn
references) f

- Strings

- Layout (defines views)

— Color

- Dimensions (pixels, inches and points) Ly
- Image
- Color-drawable

» Assets (no ID, relative path necessary,

accessible via AssetManager)




Android Debug Bridge

* Managing the state of an device / emulator

e adb -s <serialNumber> <command>
— adb shell

— a0
— a0
— ad

— al

e Is, ps, ifconfig, mount, top, telnetd...
0 logcat

0 install <path to apk>
0 pull / push

0 forward tcp:6100 tcp: 7100
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On the Shell

# sglite3
/data/data/com.example.google.rss.rsse
xample/databases/rssitems.db

SQOLi1te version 3.3.12

Enter ""_help' for instructions

smmjpia

. enter commands, then quit...
sglite> .exit

(1




