Android Workshop

Probestudium Informatik 2012
30.3.-4.4.2012

Prof. Dr. Michael Rohs

michael.rohs@ifi.Imu.de

Dipl.-Inform. Sven Kratz
sven.kratz@ifi.Imu.de

Mobile Interaction Lab, LMU Munchen



Ubiquitous Computing

« Computers embedded in everyday things
« Technology moves into the background
« Computers in the world, instead of world in the computer
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Zeitplanung

Freitag,30.03.12 Montag, Dienstag, Mittwoch,
2.04.121 3.04.11 5.04.121
Vormittag Raum B 001 Raum B 001 Raum B 001 OettingenstraBe
(=groBer Horsaal)
Vorlesung 3
10.00 Uhr Vorlesung 1 Gruppenarbeit
Registrierung
WS I: CIP-Pool
10.15 Uhr Vertiefung der WS II: CIP-Pool
BegriiBung Vorlesung 2 Projektthemen ~ WS III: Raum 115
WS IV: Raum 123
Einflihrung in die
Projektthemen:
WS I: CIP-Pool
WS 1II: CIP-Pool
WS III: Raum 115
WS IV: Raum 123
Nachmittag Gruppenarbeit Gruppenarbeit Gruppenarbeit Raum B 001
WS I: CIP-Pool WS I: CIP-Pool WS I: CIP-Pool Prasentation der
WS II: CIP-Pool WS II: CIP-Pool WS II: CIP-Pool Ergebnisse
WS III: Raum 115 WS III: Raum WS III: Raum
WS IV: Raum 123 115 115 Vorstellung der
WS IV: Raum WS IV: Raum (besten) Projekte
123 123 im Plenum
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Zeitplanung

Fr Vormittag BegriBung, EinfUihrung Workshop
Fr Nachmittag Workshop

Mo Vormittag Probevorlesungen

Mo Nachmittag  Workshop

Di Vormittag Vertiefungsvorlesung

Di Nachmittag Workshop

Mi Vormittag Workshop

Mi Nachmittag Prasentationen
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Ziel: Ein Orts-basiertes Quiz

« Was macht der Benutzer? (° ,Szenario)

o Jan ist zu Besuch in Munchen. Er mochte mehr uber die
Stadt erfahren und ladt sich das neue mobile Quiz auf
sein Handy. Er geht durch die Stadt. Wenn er sich einer
Sehenswurdigkeit nahert, vibriert sein Handy und zeigt
ein Bild und eine Erklarung dazu. Unter dem Bild sind
eine Frage und vier mogliche Antworten zu sehen. Durch
Antippen der richtigen Antwort bekommt er Pluspunkte.
Wahlt er eine falsche Antwort aus, handelt er sich
Minuspunkte ein. Wenn er genugend Punkte ergattert
hat, bekommt er eine gunstigere Eintrittskarte fur das
Museum.”
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Realisierung
* Ortsinformation verarbeiten
 Bild und Text auf dem Display anzeigen

 Auswahl erkennen, Punkte zahlen
o zwischen Bildschirmen hin- und herschalten

 erster Teil: Hintergrundwissen erarbeiten
« zweiter Teil: Projekt in 4er-Gruppen erstellen

« Wer hat schon ein Android-Handy?

* Problem: unterschiedliches Vorwissen, bitte Fragen!!!
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Exercise:

* Form groups of 4
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JAVA
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Klassen, Variablen, Methoden...

« Klassen sind ,Plane” fur Objekte
— Daten: Attribute
— Funktionalitat: Methoden

Objekte sind Instanzen von Klassen
— werden explizit erzeugt
— belegen Speicherplatz

Attribut stellt Zustand von Objekt dar

— Referenz auf anderes Objekt

— primitiver Datentyp (int, boolean, double, float, byte, char, long)
Methoden stellen Funktionalitat des Objektes dar

— Berechnungen
— Ausgaben
— efc.
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Beispiel: Klasse ,,Haus*

package de.lmu.mobilehci.test;
public class Haus {

protected double laenge;
protected double breite;

protected Tuer haustuer;
protected Fenster[] fenster;

public Haus(double laenge, double breite) {
this.laenge = laenge;
this.breite = breite;
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Beispiel: Klasse ,,Haus*

public double getlLaenge() {
return laenge;

}

public double getBreite() {
return breite;

}

public double getFlaeche() {
return laenge * breite;

}

public String toString() {

return "[Haus: " + laenge + "m lang, +
breite + "m breit]";
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,Baumhaus‘ abgeleitet von ,,Haus"

package de.lmu.mobilehci.test;

public class Baumhaus extends Haus {
private Baum baum;
private double distanzVomBoden;

public Baumhaus(double laenge, double breite, double distanzVomBoden) {
super(laenge, breite);
this.distanzVomBoden = distanzVomBoden;

}

public double getDistanzVomBoden() {
return distanzVomBoden;

}

public String toString() {

return "[Baumhaus: "
breite + "m breit,

+ laenge + "m lang, " +
" + distanzVomBoden + "m Fallhéhe]";
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Interfaces

Interfaces definieren eine Menge von Methoden
Interfaces haben keine Implementierung
Interfaces haben kein Zustand

Klassen implementieren Interfaces

Beispiel:
public interface OnClickListener {
public void onClick(View v);

¥
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Class MyActivity implements
OnClickListener

* Beispiel
public class MyActivity implements OnClickListener {

public void onClick(View v) {
System.out.printin(v.toString());

}

// weitere Methoden der Klasse MyActivity
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ANDROID
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Android Software Stack

Applications
Java SDK
Activities Animation OpenGL
Views Telephony Camera
Resources Content Providers SQLite
Native Libraries Android Runtime
Media SQLite
OpenGL WebKit Dalvik VM
FreeType Graphics
Linux Kernel, version 2.6
Device Drivers Resource Access || Power Management
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Android Characteristics

 Activity
— Activities are the components of an application
— Represent a logical unit of user action
— Typically represented by a screen containing views
— Can be invoked externally

 Declarative Ul definition
— XML files specify user interface resources

— Resources (layout definitions, strings, bitmaps)
— Separation of code and user interface

* User events handled programmatically
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Android Resources

« Android developer pages (platform documentation)
— http://developer.android.com

Android Developers

MediaPlayer | Android Developers

.android.com/index.html

and>3on

developers

SDK Dev Guide

Reference Resources

Videos

an>3o1

developers

Home SDK

Videos Blog

Dev Guide Resources

Developer Announcements

e

DEVELOPER CONFERENCE

8
-

Michael Rohs, LMU

Google I/O is a two-day developer event that
will take place May 10-11 at Moscone Center,
San Francisco. The agenda includes several
sessions about Android, presented by Android
engineers and other team members.

Learn more »

Android 3.0 is here!

Android 3.0 is now available for the Android
SDK. It offers a redesigned Ul and all new

per APIs for an optimi: i
on tablets and similar devices. For more
information about what's in Android 3.0, read
the version notes.

If you have an existing SDK, add Android 3.0
as an SDK component. If you're new to
Android, install the SDK starter package.

b

Y

&

ATTOTOTa GrapmC:
F android.graphics.drawable
android.graphics.drawable.shapes
android.hardware
android.inputmethodservice
android location

Download

The Android SDK has the
tools, sample code, and docs
you need to create great apps.
Learn more » android.media.audiofx
android.net
android.nethttp
android.net.sip
android.netwifi
android.nfc
android.nfc.tech
android.opengl
android.os
android.os.storage

Publish

Android Market is an open
service that lets you distribute
your apps to handsets.

Learn more »

Public Constructors

m MediaPlayer ()
Default constructor.

Public Methods

void attachAuxEffect (int effectid)
Attaches an auxiliary effect to the player.

Contribute

Android Open Source Project
gives you access to the entire
platform source.

AudioRecord
AudioTrack
CamcorderProfile
CameraProfile

Exifinterface
Learn more » FaceDetector
FaceDetector.Face
. JetPlayer
Target Devices MediaMetadataRetriever

The Device Dashboard
provides information about
deployed Android devices to
help you target suitable device
configurations as you build and
update your apps.

MediaPlayer

MediaRecorder

Y MediaRecorder.AudioEncoder
MediaRecorder.AudioSource
MediaRecorder.OutputFormat
MediaRecorder.VideoEncoder
MediaRecorder.VideoSource
MediaScannerConnection
Ringtone

RingtoneManager

Learn more »

<« »(

static MediaPlayer create (Context context, Uri uri, SurfaceHolder holder)
Convenience method to create a MediaPlayer for a given Uri.
static MediaPlayer create (Context context, int resid)
~ Convenience method to create a MediaPlayer for a given resource id.
4
v static MediaPlayer create (Context context, Uri uri) m
~ Convenience method to create a MediaPlayer for a given Uri.

int getAudioSessionid ()
Returns the audio session ID.

int getCurrentPosition ()
Gets the current playback position.

int getDuration ()
Gets the duration of the file.

int getVideoHeight()
Returns the height of the video.

int getVideoWidth ()
Returns the width of the video.

boolean isLooping ()
Checks whether the MediaPlayer is looping or non-looping.
4 boolean isPlaying ()
v

Checks whether the MediaPlayer is playing.
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INSTALLING ANDROID
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Installation (Overview)

Start Eclipse
— Alt-F2: “eclipse-ide-3.6" eintippen (< Eclipse-Version ,Helios®)
In Eclipse: Install Android SDK
— Menu: Help, Install New Software...
— https://dl-ssl.google.com/android/eclipse/
Point Eclipse to the Android SDK starter package
— Menu: Window, preferences, Android, SDK Location
— [soft/IFl/lang/android-sdk-r17/iX86-unknown-linux
In Eclipse: Android SDK and AVD Manager

— Window / Android SDK and AVD Manager
— New... / Virtual Devices / 2.3.3 mit Google API

Mobile Phone
— Anwendungen, Entwicklung: USB-Debugging, ...
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In Eclipse: Install New Software...
Android Plugin — https://dl-ssl.google.com/android/eclipse/

e OO0 Install
Available Software |

Check the items that you wish to install. \p) —
Work with: | Android - https://dl-ssl.google.com/android/eclipse/ v | | Add... [

Find more software by working with the "Available Software Sites" preferences.

type filter text

Only “Android =~
y (=) w000 Developer Tools

O ¢ Android DDMS 17.0.0.v201203161636-291853
D eve I O p m e nt ~ ¢ Android Development Tools 17.0.0.v201203161636-291853

()] == Android Hierarchy Viewer 17.0.0.v201203161636-291853
T I 9 (] ¢ Android Traceview 17.0.0.v201203161636-291853

Select All | | Deselect All | 1 item selected
Details
@ Show only the latest versions of available software [ Hide items that are already installed
# Group items by category What is already installed?

|| Show only software applicable to target environment

@ Contact all update sites during install to find required software

@ < Back E—Neut—»—} | Cancel | Finish
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Set Path to Android SDK Starter Package

Preferences, Android: /soft/IFl/lang/android-sdk-r17/iX86-unknown-

Iln ux e OO0 Preferences
type filter text @ Value must be an existing directory Gv v w
P General )
» Android Android Preferences
::"lt SDK Location: [/soft/IFI/Iang/android-sdk—rl7/iX86-unknown-Iinux ] | Browse...
elp T
> Install/Update Note: The list of SDK Targets below is only reloaded once you hit 'Apply' or 'OK'.
> Java . :
» Maven Target Name Vendor Platform APl Leve
» Mylyn Android 2.3.3 Android Open Source Project 2.3.3 10
> Run/Debug Coogle APls Google Inc. 2.3.3 10
P Team Intel Atom x86 System ... Intel Corporation 2.3.3 10
P Usage Data Collector DTS Add-On KYOCERA Corporation 2.3.3 10
Validation Real3D Add-On LGE 2.3.3 10
> WindowBuilder EDK 2.0 Sony Ericsson Mobile Communication... 2.3.3 10
b XML Android 3.2 Android Open Source Project 3.2 13
Coogle APls Google Inc. 3.2 13
Android 4.0 Android Open Source Project 4.0 14
Coogle APls Google Inc. 4.0 14
Android 4.0.3 Android Open Source Project 4.0.3 15
Coogle APls Google Inc. 4.0.3 15
DTS Add-On
| Restore Defaults | Apply

@ |  Cancel | OK
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Define Android Virtual Device

Minimize #M e OO0 Android Virtual Device Manager
Zoom List of existing Android Virtual Devices located at /Users/michaelrohs/.android/avd
New Window AVD Name Target Name Platform API Level CPU/ABI New...
New Editor ~ Emulator10 Google APIs (Google Inc.) 233 10 ARM (armeabi)
Edit...

Open P.erspectlve > Delete...
Show View >

Repair...

Customize Perspective...
Save Perspective As... Details...
Reset Perspective...
Close Perspective
Close All Perspectives

Start...

Navigation >
Android SDK Manager
= AVD Manager

Run Android Lint >
Bring All to Front

Refresh

~ A valid Android Virtual Device. ~.| A repairable Android Virtual Device.

X An Android Virtual Device that failed to load. Click 'Details' to see the error.
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Entwicklung auf dem Handy

 Menu - Einstellungen = Apps
— Unbekannte Herkunft (auswahlen)

— Entwicklung
« USB-Debugging (auswahlen)
» Falsche Standorte (auswahlen)
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Exercise:

Start Eclipse
— Alt-F2: “eclipse-ide-3.6" eintippen
In Eclipse: Install Android SDK

— Menu: Help, Install New Software...
— https://dl-ssl.google.com/android/eclipse/

Point Eclipse to the Android SDK starter package
— Menu: Window, preferences, Android, SDK Location
— [soft/IFl/lang/android-sdk-r17/iX86-unknown-linux

In Eclipse: Android SDK and AVD Manager

— Window / Android SDK and AVD Manager
— New... / Virtual Devices / 2.3.3 mit Google API
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“HELLO WORLD”
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Creating Your First Android Project

File > New - Project... > Android - Android Project

Michael Rohs, LMU

e 00 New Project

Select a wizard —>

Wizards:

(type filter text )

P (= General

¥ (= Android
{22 Android Project
%Android Sample Project
Jﬁ]Android Test Project

P (= CVS

P = Java

P (= Maven

P (= Examples

@ <Back | [oNext>s] [ cancel | Finish

Probestudium Informatik 2012
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.6.0 .0 New Android Project |

Create Android Project

Select project name and type of project

Project Name: | HelloAndroid]|

@ Create new project in workspace
O Create project from existing source

O Create project from existing sample

@ Use default location

Location: /Users/michaelrohs/dev/android/eclipse-indigo-ws/HelloAn Browse...
Working sets
| | Add project to working sets

Working sets:

Cancel
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Build Target

Target Name
™ Android 2.3.3
| Google APIs

Michael Rohs, LMU

.8 0.6 . ~ New Android Project - - —

Select Build Target
Choose an SDK to target

Build Target

Target Name Vendor Platform API Leve
@ Android 2.3.3 Android Open Source Project 2.3.3 10
|| Google APIs Google Inc. 2.3.3 10
|| Intel Atom x86 System... Intel Corporation 2.3.3 10
| | DTS Add-On KYOCERA Corporation 2.3.3 10
|| Real3D Add-On LCE 2.3.3 10
| | EDK 2.0 Sony Ericsson Mobile Communicatio... 2.3.3 10
| | Android 3.2 Android Open Source Project 3.2 13
|| Google APIs Google Inc. 3.2 13
|| Android 4.0 Android Open Source Project 4.0 14
|| Google APIs Google Inc. 4.0 14
[ | Android 4.0.3 Android Open Source Project 4.0.3 15

Coogle Inc. 4.0.3 15

Standard Android platform 4.0

@ | <Back | [ Next> | | Cancel | Finish
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Michael Rohs, LMU

e OO0 New Android Project

Application Info
Configure the new Android Project

P —

|

Application Name:

Package Name:

. Uniquely identifies
de.lmu.prob dium.hellworld
U ip | the application!

@ Create Activity:  MainActivity L

Minimum SDK: ‘10 =

|| Create a Test Project
Test Project Name: HelloAndroidTest
Test Application: HelloAndroidTest

Test Package: de.Imu.probestudium.hellworld.test

@ | <Back | Next > | Cancel | | Finish |

Probestudium Informatik 2012 30.3.-4.4.2012



& Java - HelloAndroid/src/de/tuberlin/tlabs/MainActivity.java - Eclipse
File Edit Run Source Mavigate Search Project Refactor Window Help

Jf'j" JQJQH'JU J"*;ﬁ 0@% JJ‘EB J@[B;wvjr e & Jv-*{,b
(|= Package Explorer 23\?3 Hlerarchﬂ =& (@ Maindctivity . java 83\0 main. xml 1

= \5/| o package de.tuberlin.tlabs:;
= b Helloandroid al _ o
E] Lﬁ ore Fimport android.app.ictivity;[]
= EB de.tuberlin.tlabs . o o
G- m MainActivity.java public class Mainlctivity extends Activity {

/%% Called when the activity is first created. */
= BOverride
public void onCreate(Bundle savedInstanceState) {
super.onCreate (savedInstanceltate) ;
setContentView (R. layout.main) ;

av
Fi

E Lé gen [Generated Java Files]
.t H} de.tuberlin.tlabs
: - m R.java
l Ha Android 1.6
fos @ assets
E @ res
' F‘~ drawable
P [_] icon.png
== layout
- |X| main.xml
== values
; b |X] strings.xml
€1 AndroidManifest, xml
------ . default.properties

Michael Rohs, LMU Probestudium Informatik 2012 30.3.-4.4.2012



Run “HelloAndroid”

* Right-click “HelloAndroid” in Package Explorer

E23] 1PVl L.
ey Export...

«* Refresh F5
Close Project

Close Unrelated Projects

Assign Working Sets...

_RunAs > 1 Android Application

Debug As > J5' 2 Android JUnit Test

Validate 3 Java Applet T8X A
Team _ > 4 Java Application X
Compsre With | > JuSJUnit Test ®X T
Restore from Local History...

Android Tools > Run Configurations...

Configure =

Properties 38l
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If phone plugged in and Emulator
running, then choose where to run...

e OO0 Android Device Chooser

Select a device compatible with target Android 2.3.3.

@ Choose a running Android device

Serial Number AVD Name Target Debug State
f@ HT019P806224 N/A V236 Online

() Launch a new Android Virtual Device

AVD Name Target Name Platform API Level CPU/ABI Details...
Emulator10 Coogle APIs (Google Inc.) 2.3.3 10 ARM (armeabi)
Start...
Refresh
Manager...
|_| Use same device for future launches | Cancel | OK
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5554:Emulator10

= ul @ 1:19

THTl0 AN 1Ol e ——
Hello World, MainActivity!

OO0 00
N/

° @b

@D O

1 Jo o s [s o |1 ]s ]o o
o [e [e [r[v Ju 1o e
s o [e [o [ | ] |®
e b [c v o In ju . o
1 O P PR
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5554:Emulator10

= nll & 1:20

ﬁﬂmm

See all your apps. ¢ 4
Touch the Launcher icon. T @

n@
DO O

102 o JaJs-J5 J2.1s |s o
o o fe s fo v Ju s fo |o
PPN PR PR PP =
%1z b fc lv ls v w |. [
2 P e
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5554:Emulator10

- — o

API Demos Browser Calculator Camera

D M e &

Contacts Dev Tools

=g =3

INTHIERS Email Gestures
Builder

® \& =

HelloAndroi: / Latitude Messaging

Michael Rohs, LMU
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Exercise:

Create “Hello World”

Diese Folien:
http://tiny.cc/probeandroid2012
http://www.tcs.ifl.Imu.de/schueler-an-der-uni
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& Java - HelloAndroid/src/de/tuberlin/tlabs/MainActivity.java - Eclipse
File Edit Run Source Mavigate Search Project Refactor Window Help

| 5~ |8 BN E|[H-0-Q@- | EHFG-|®S 5|V S EmlliE -8 e
,flig Package Explorer S@\Tg Hierarchﬂ =8| (@ MainActivity . java EG\CI main. xml ]

= \,;,/| o package de.tuberlin.tlabs;

= = Helloandroid
= sre
. B3 de.tuberlin.tlabs
IR 12inActivity. java

#import android.app.ictivity;[]

public class Mainlctivity extends Activity ({
/%% Called when the activity is first created. */
@Cverride
public void onCreate(Bundle savedInstancel3tate) {
super.onCreate [avedInstance
setContentViewW(R. layout.main) ;

fe jli‘/‘ assets

=& res

layout
----- |X] main.xml

i o |X] strings,xml
@ AndroidManifest.xml

------ default.properties
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Declarative definition of Uls
main.xml

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmins:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill _parent"
android:layout_height="fill_parent"
>
<TextView

android:layout_width="fill_parent"

="wrap_content"

android:layout _heigh

android:tex

[>
</LinearLayout> 'Hello Android

1all~ Alavl -~ AA=~ir A ~Fiyvrity sl
Hello World, MainActivity!
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Separating text strings from source code
strings.xml

<?xml version="1.0" encoding="utf-8"?>

<resources>
<string name="hello">Hello World, MainActivity!</string>
<string name="app_name">Hello Android</string>

</resources>

« Default language in

res/values/strings.xml

 Localized languages in
res/values-xx (language qualifier)
— French in res/values-fr/strings.xml "Hello Android
— Hindi in res/values-hi/strings.xml Hello World, MainActivity!
— efc.
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R.java

I* 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 de.tuberlin.tlabs;

public final class R {
public static final class attr {
Y
public static final class drawable {
public static final int icon=0x7f020000;
Y
public static final class id {
public static final int Button01=0x7f050000;
Y
public static final class layout {
public static final int main=0x7f030000;
Y
public static final class string {
public static final int Button01=0x7f040002;

public static final int app_name=0x7f040001;

public static final int hello=0x7f040000;

}
}

Never ever edit R.java!ll

B 5554:my_16

Hello Android

Hello World MainActivity!
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& Java - HelloAndroid/res/layout /main.xml - Eclipse

File Edit Run MNavigate Search Project Refactor Window Help
JGi-B 0|8 B E|H-0-@- | EHFG-|BS -]/ - CE- -

£ package Explorer &3?;: Hierarchy] = B[ [J] mainactivity.java J < *main,xml S@CI strings. xml | =] default.properties
= ~
3% | McC MNC | lang l_
) )
== HelloAndroid ;
G5 arc Density +|(Default) | Touch +|(Default) =] keybrd #{(efaul
=3 de.tuberlin.tlabs Editing config: default
1] MainActivity.java
538 gen [Generated Java Files] = Layouts ~ Hello World, MainActivity!
=} de.tubetlin.tlabs b
= m R.java @A soluteLayout
=G r @DialerFilter
4 gattr (E)ExpandableListy. ..
=¥ drawable
FramelLayout
¥ icon [B ¥
& iq (G Gridview
=-& layout @HorizontalScroIl...
$F .
& & el @ImageSwitcher
7 string
& app_name (L] LinearLayout
¥ Button01 (L) Listview
: ! SF
. ¥ hello (M) MediaController
B, Android 1.6 )
Sa, sscets [E]RadloGroup
= 2 res @RelativeLayout
- drawable = F'v" =
| ‘i] icon.png [~ Yiews
== layout (S) Surfaceview
‘ X main.xml W) view
B-& values. @'u'iewStub
\X| strings.xml
€1 androidManifest, xml @ AnalogClock
| default.properties @AutoCompIeteT...
N
&= Test (R)Button
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& Java - HelloAndroid/res/layout/main.xml - Eclipse
File Edit Run Mavigate Search Project Refactor Window Help

=4 ClRp (| » - g - ey 1
Ies- 2 BB [5-0-Q- | EHFG- O P )] -aa- -
| [% package Explorer 5@& Hierarchy | = B[ [J] Mainactivity.java | <1 main.xml S@CI strings. xml | =] default.properties
(= A~
0 g | McC MNC o) lang /|
= I,_,-l HelloAndroid )
B s Density JI(Default) j Touch JI(Default} ﬂ Keybrd JI(DefauIt
= H#F de.tuberlin.tlabs Editing config: default |
P w MainActivity.java : e
=] Lj;g gen [l‘}&[‘,,}[&b}d Java F\l,}:‘,] @Layouts P H€||0 v ':”‘[d, [']al n"""\ct|‘v'|t'y"
-8} de.tuberlin.tlabs .
5-[) R.java (A) AbsoluteLayout Click me!
=-C r (D) DialerFilter
, @j attr (E]ExpandableListy...
= drawable
& icon @FrameLayout
& g (G] Gridview
=& layout [H] HorizontalSerall...
Foo
Lo ¥ main (I ImageSwitcher
=& string
$F app_name LinearLayout
¥ Button0i (L) Listview
F
: ¥ hello (M) MediaCantroller
B, Android 1.6 )
| &L assets [E]RadloGroup
E-23 res [R]RelativeLayo
== drawable '“F\p‘-"ews =
i #] icon.png =t
= layout (©S) Surfacevie
: K] main.xml W) view
(= values @'v‘iewStu
\X] strings.xml
€1 AndroidManifest. xml @Analo lock
‘ [5| default.properties (&) AutoComgleteT...
IEJ- Test (B) Button
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Declarative Definition of Uls
main.xml

<?xml version="1.0" encoding="utf-8"7>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill _parent"
>
<TextView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="@string/hello"

/>

<Button
android#ext="@string/button1"
android:}="@+id/button1"

android:layout ap_content"
android:layout_height="wrap_content"
/>

</LinearLayout>
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strings.xml

<?xml version="1.0" encoding="utf-8"?>

<resources>
<string name="hello">Hello World, MainActivity!</string>
<string name="app_name">Hello Android</string>
<string name="button1">Click me!</string>

</resources>
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I 5554:my_16

Hello Android

allan Waoarld MainArctivitul
Hello World, MainActivity!

Click me now!
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Handling Button Click Events

« XML

<Button android:id="@+id/button1" android:text="Click me!"
android:layout_width="wrap content"
android:layout_height="wrap_content" />

e Java

public class MainActivity extends Activity implements
View.OnClickListener {
public void onCreate(Bundle savedinstanceState) {

Button b = (Button) findViewByld(R.id.button1);
b.setOnClickListener(this);
}

private int counter = 0;

public void onClick(View v) {
Button b = (Button)yv;
b.setText("counter =" + (++counter));

}
}
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Exercise:

 Add a button to “Hello World”
 Handle button click events
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Ul from XML resources
MainActivity.java

import android.app.Activity;
import android.os.Bundle;

public class MainActivity extends Activity {

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.main);
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Ul programmatically defined
MainActivity.java
import android.app.Activity;

import android.os.Bundle;
import android.widget. TextView;

public class MainActivity extends Activity {

public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState);
/l setContentView(R.layout.main);

TextView tv = new TextView(this); : 2\
tv.setText("Hello World (TextView)!"); Al ES0UED S IRV
setContentView(tv);

} Java object

android.widget. TextView )
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Concepts so far

* Project directory structure
— src, gen, res, AndroidManifest.xml

» Resources

— Declarative view definitions in XML
— Localization of string resources
— Resource identifiers
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Activities

* Independent components of the application
— Components “crash” individually

* Represent data and behavior of one View
— Roughly: the model and controller of the MVC pattern

 Example: text messaging application
— Activity 1 shows list of contacts
— Activity 2 to write a message to a chosen contact
— Activity 3 to review sent messages

* View of an Activity typically fills the screen
— Views grouped in hierarchy
— Parents control layout of children
— Leaf view react to user actions
— Associate root view with activity: activity.setContentView(view id);
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Activity Lifecycle

 Managed by system based on resources and user needs

« States
— Running: in foreground (at top of activity stack)
— Paused: partially visible, lost focus (e.g. dialog on top)
— Stopped: invisible
« Lifecycle callback methods of an Activity
— protected void onCreate(Bundle savedlnstanceState);
— protected void onStart();
— protected void onRestart();
— protected void onResume();
— protected void onPause();
— protected void onStop();
— protected void onDestroy();
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Tasks

« Task: what the user experiences as an “application”
— Notion of an “application” blurry in component-based system
— Tasks can span multiple activities and applications

« Example scenario for a task

— User talks on the phone, looks up an email to answer a question,
follows a link to a Web page with the desired information

— Talk on phone: telephony application
— Look up email: email client
— Reading Web page: web browser

* Activity stack Web b o
of a task: invoke< €b browser activity >BACK

. Email client activity
invoke <
Telephony activity

> BACK
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Intents

* Intents are
— Messages to the system
— (Passive) representations of an operation to be performed
— “Glue” between activities
— Enable late runtime binding across applications

* Primary pieces: action and data
— Example: action: ACTION_VIEW, data: URI to view

* Intents used to
— Invoke other applications
— Represent actions to be performed in the future
— Register for events (- publish-and-subscribe)
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Example: Invoking an Activity

* Activity to be invoked
public class BasicActivity extends Activity {
public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.main);

bl

* In AndroidManifest.xml
<activity android:name="BasicActivity" android:label="My Basic Activity">
<intent-filter>
<action android:name="de.Imu.intent.action.ShowBasicView" />
<category android:name="android.intent.category. DEFAULT" />
</intent-filter>
</activity>
« From another activity
Intent intent = new Intent("de.Imu.intent.action.ShowBasicView");
startActivity(intent);
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Available Intents in Android

 Available intents
— Browser: open a browser window
— Dialer: calling phone numbers
— Google Maps: open to the given location
— Google Streetview: open to the given location

 Examples
Intent intent = new Intent(Intent. ACTION_VIEW);
intent.setData(Uri.parse("http://www.Imu.de"));
startActivity(intent);

Intent intent = new Intent(Intent. ACTION_VIEW);
intent.setData(Uri.parse("ge0:52.5127,13.32107z=17"));
startActivity(intent);
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Define the contents of the application
AndroidManifest.xml

Uniquely identifies the application! }

<?xml version="1.0" encoding="utf-8"?>

<manifest xmins:android="http.//sche
package="de.tuberlin.tlabs"
android:versionCode="1" Add for android:debuggable="true" }
android:versionName="1.0"> STEIBES CELEE/IE!

roid.com/apk/res/android”

<application android:icon="@drawable/icon" android:label="@string/app_name">
<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>
<uses-sdk android:minSdkVersion="4" />

« Initial activity of application
 Listed in application launcher
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Integrated Development Environment (IDE)

ECLIPSE
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Eclipse Perspectives

& Java - Noteslist/src/com;/example;/android/notepad/NotesList.java - Eclipse
File Edit Refactor Run Source Mavigate Search Project | Window Help

= L Claz MNew Window 3 - —
It~ = | B | &5 *(9Yy0-Q - _ ® 4 3 (8 (1] |
P . - Mew Editor .
(% Package Explorer 53 fg Hierarchyl = 8| a Note
Open Perspective
A & 4 , 5
: I Show View ¢ J Java Browsmg
H‘L_—jv HelloAndroid . !
E]Iaj NotesList - Customize Perspective... Other. ..
Elu‘ﬂ src Save Perspective As... T
; El{}} com.example. android. notepad Reset Perspecl.:we... 1
- @-[J) MoteEditor.java Close Perspective
El D NotePad.java Close all Perspectives
- =2-E Notepad N , le column */
I u Notes hiawigation COLUMN INDEX TIT
= %F AUTHORITY g Android SDK and AYD Manager
- @ NotePad() : Preferences
l 5 NotePadProwder java “ssprovecvenTroraroneresverbundle savedInsta
o™ e ocmmay Aanlraatalflocoarvrad Trotran~aCStratal
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Eclipse Perspectives

« Java Perspective

— Writing source code
— Adding resources

—)

* Debug Perspective
— Setting breakpoints 22 xm|

Vv [e] manifest xmins:android=http://sche

— Inspecting variables -

Michael Rohs, LMU

=)

- o~ a

i %5 Debu ajjava >

oo KNG H|ErrEM| = O

~

Eclipse tips:
Ctrl + Shift + O: organize imports
Ctrl + Space: show completions

F3: go to definition (e.g. of a class or method)
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Eclipse Views

« Window =2 Show View = Other... 2 Android

'-D; : ( =
e OO Show View o= Outline =
‘ type filter text \ "
o Call Hang Up
» (= General
¥ & Android Location Controls

Allocation Tracker
| Manual = GPX E

g Devices
“-) Emulator Control | Load KML... |
iy File Explorer
Heap Name Longitude Latitude Elevation De
'ﬁé Layout View Target 1 11.647552 48.143446 0.0
Target 2 [11.647063 [48.142630 [0.0 [ |
Target 3 11.648520 48.143228 0.0

Lint Warnings

% &P LogCat
|ﬁ| LogCat (deprecated)
= Network Statistics
4, Pixel Perfect
4, Pixel Perfect Loupe
4, Pixel Perfect Tree
@ Resource Explorer

| [ s

id SDK Content Loader leglelBE

[=

| cancel | | OK |

30.3.-4.4.2012
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Debugging in the Emulator

« Set Breakpoint with Ctrl+Shift+B (3£ +Shift+B)
« Step through code with F5, F6, F7 (fn + F5, FG6, F7)

& Debug - NotesList/src/com/example/android/notepad/NotesList.java - Eclipse - |D|5]
File Edit Refactor Run Source MNavigate Search Project Window Help

Jr-l' @JQJI-IHJL—'I*O'Q'JQ[BQ'JT‘B § 5 & (1] Eﬁ"%‘;oebugg}"Java

J {_/Ll A & 4 5 5 v v
4 U=t e /\
: B — \, SR
%5 Debug 53 ( ]2 &Y | D TR S| 2| e B || &= variables % Breakpoints| B = m
Egﬁ‘} Thread [<3= i i otesList)) |l name | value
. = MotesList.onCreate{Bundle) line: 63 J @ this MotesLis
= Instrumentation.callactivityOnCreate(Activity, Bundle) line: 1123 O savedInstanceState null
= ActivityThread.performLaunchactivity({Activity Thread$activityRecord, I
= ActivityThread.handleLaunchactivity{activity Thread$activityRecord, In ‘I ' —'l
i = ActivityThread.access$2100{Activity Thread, ActivityThread$activityRe: v ‘_|
«| | » K| 2
- Y o - N
€l MotesList Manifest ([D NotesList.java £3 MotePad.java ] = 0O || 5= outline &2 o B R W e ¥V =0O
B - - - ;I — #  com.example.android.notepad -

- - . .
#-"= import declarations

= BOverride :
protected void onCreate(Bundle savedInstancedtate) {d E]G NngtFesList
super.onCreate (savedInstancestate) ; » F TG S
- & MENU_ITEM_DELETE : int
L SF i
setDefaultKeyMode (DEFAULT KEYS SHORTCUT) ; & MENU_ITEM INSERT : i

- " PROJECTION : String[]
o P COLUMN_INDEX_TITLE : int

If no data was given in the intent (because u

// as a MAIN activity), then use our default corw QA onCreate{Bundle) : void v
<] | » «| | B
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Inspecting Variables

protected void onCreate (Bundle savedlInstanceltate) {
super.onCreate (savedInstanceitate) ;

setDefaultKeyMode (DEFAULT KEYS SHORTCUT) ;

// If no data was given in the intent (because we were started

t
Q
(]
=
P
ct
m
e
-
t

as a MAIN activity), then use our defaul provider.

Intent intent = getIntenti():;

I if [?nt: = u intent= Intent (id=8300604904483) -
int ..... B mAction= nl_]“

} -+ @ mCategories= null

- @ mComponent= Componentiame (id=830060490608) =
."'l ."" Info PR Y WP | |
getList|Intent { flg=0x10000000 cmp=com.example.android.notepadf.NotéZi

i Perf rying
| v
// when
4 >
cursor null,

Notes.DEFAULT SORT ORDER):
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Logging and Tracing

 android.util.Log
— informational, warning, error methods
— Example: Log.d(TAG, "getAddress: " + s);

« android.os.Debug
— Debug.startMethodTracing
— Debug.stopMethodTracing

1 /Cl LogCat &3 Q Devic as] B Emulal rControl\I Cl File Explorer] Heap] €l Resource Explorer '%_, Threads] =8)
— trace viewer tool
VWOOO® + & -

File explorer tool | = | vy v

Time I I pid I tag l Hessage I :‘
to VIeW f||eS 10-13 00:40... I 867 Syste... waiting for debugger to settle...

10-13 00:40... I 867 Syste... waiting for debugger to settle...

10-13 00:40... I 867 Syste... waiting for debugger to settle...
On the device 10-13 00:40... I 867 Syste... waiting for debugger to settle. ..

10-13 00:40... I 867 Syste... waiting for debugger to settle...

10-13 00:40... I 867 Syste... waiting for debugger to =settle...

10-13 00:40. .. I 867 Syste... debugger has settled (1411)

10-13 00:40... I 867 Activ... Publishing provider com.google.pr...

10-13 00:40... I 571 Activ. Displayed activity com.example.an. ..

10-13 00:40... D 713 dalvlkvm GC freed 43 objects ~ 2096 bytes ...

10-13 00:40... D 620 dalvikvm GC freed 2956 objects ~ 167520 by. ..

10-13 00:42... D 571 dalwvikvm threadid=17: bogus mon 1+40:>0; adj... E]

Filter: l
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Filtering Eclipse Debug Output

Log.d("MainActivity", "onCreate");

@ODO®

+r#-|8°-0

Time

{ Log | MainActivity | ShowQuiz |
pid tag

Message

04-17 10:47:31.114 D 705 Maindctivity de.lmu.location2. Location2application@d44£43£28
04-17 10:50:40.124 D 733 Maindctivity de.lmu.locationZ.Location2app?=-~+<-—244c40e00
04-17 10:51:27.554 D 761 Maindctivity de.lmu.location2.Location2am

F

.00 Log Filter

Filter Name: [MainActivity

by Log Tag:  MainActivity
by pid:
by Log level: [ <none> (o=

Filter:

@ (o)

Michael Rohs, LMU
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Exportieren / Importieren
von Projekten

« Android-Projekte exportieren
— Eclipse = File - Export - General - Archive File (zip)

New >
800 Export
Go Into po
Select ﬁ

Open in New Window Export resources to an archive file on the local file system.
Open Type Hierarchy F4 H
Show In L #W [ 2
) Select an export destination:
=) Copy o #C ~ type filter text
&= Copy Qualified Name —
. 3 Ant Buildfiles X
(& Paste BV [® Archive File
¥ Delete ® I JFile System

=lpreferences
& Remove from Context {38! » (= Android
Build Path > b E=C/C++
Source S > v @Jga _ A
Refactor T » JOJAR file v
3 Import...
"’v\k‘ Refresh E F5 @ < Back (——Nut’_—} C Cancel ) Finish
Claca Draiart

Y
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MENUS
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Menus

* An activity is associated with a single menu
« Use onCreateOptionsMenu(Menu m) to populate menu

« Creating an options menu
public boolean onCreateOptionsMenu(Menu menu) {
super.onCreateOptionsMenu(menu);
menu.add(0, 1, 0, "append"); // group, id, order, title
menu.add(0, 2, 1, "item2");
menu.add(0, 3, 2, "clear");
return true; // return true to enable menu
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Responding to Menu Selection

* QOverriding onOptionsltemSelected
public boolean onOptionsltemSelected(Menultem item) {
Log.d("MainActivity", "menu id =" + item.getltemld() +
" title =" + item.getTitle().toString());
switch (item.getltemld()) {
case X: // id of handeled item
// handle item X

return true;
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Exercise: A Menu for “Hello Android”

Add a menu with four items

 Menu items 1-3 changes text
shown in the top of the display & Bl @ 8:05 Am
— setText(...) oo World, MainActhityt

Menu item 1 =2 Probestudium
Menu item 2 2> LMU
Menu item 3 =2 Android

Menu item 4: Exit the application
— finish()

Text 1 Text 2

Text 3 Exit
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RESOURCES
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Resource-Reference Syntax

“+” Use id if it already exists, otherwise create new id
@id/text1

€9 JERROR Error: No resource Found that matches the given name (at id' with value '@idjtext1").
android:text="@string/hello"

android: id="@id//textli"
android:layout_width="fil;_parent"

android: layout height="wrap content"

;>

@+|d/text1

android: text="@string/hello"
android: id="@+id textl"
android:layout_width="fill_parent"
android: layout height="wirap content"

P

<Button
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Image Resources

Automatic id generation for images in /res/drawable

— Example: /res/drawable/sample_image.jpg =2
R.drawable.sample _image

Supported types: .gif, .jpg, .png

Usage in Java
Button b = (Button)this.findViewByld(R.id.Button07);
b.setBackgroundResource(R.drawable.sample image);

Usage in XML
<Button android:text="@string/Button01"

android:background="@drawable/sample image" />
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Ul COMPONENTS
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Core Ul Component Classes

java.lang.Object
T android.view.View

. droid.vi Vi 1 android.view.ViewGroup
android.view.view 1 android.widget.LinearLayout

— Rectangular area on the screen
— Responsible for drawing and event handling
— Base class for widgets (buttons, text fields, etc.)

 android.view.ViewGroup
— |s a view and contains other views (“container”)
— Base class for layouts
- Layouts
— Invisible containers that hold other Views
— Define their layout properties (position, padding, size, etc.)
— Example: LinearLayout (horizontal / vertical list of children)

Michael Rohs, LMU Probestudium Informatik 2012 30.3.-4.4.2012



Design Ul in XML, Reference in Java

* Assign IDs in XML

<TextView android:id="@+id/nameValue" .../>
<TextView android:id="@+id/addrValue" ... |>

« Refer to controls using IDs
TextView nameValue = (TextView) findViewByld(R.id.nameValue);
nameValue.setText("John Doe");
TextView addrValue = (TextView)findViewByld(R.id.addrValue);
addrValue.setText("911 Hollywood Blvd.");

* View must have been loaded before referencing IDs
setContentView(R.layout.fest);
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Creating a Ul in XML Name: John D
(Ires/layout/test.xml) Addr t‘-“|~-

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http.//schemas.android.com/apk/res/android"
android:orientation="vertical" android:layout_width="fill_parent"
android:layout_height="fill_parent">
<LinearLayout xmins:android="http://schemas.android.com/apk/res/android"
android:orientation="horizontal" android:layout _width="fill_parent"
android:layout_height="wrap content">
<TextView android:layout_width="wrap content"
android:layout_height="wrap content" android:text="Name: " />
<TextView android:layout_width="wrap content"
android:layout_height="wrap content” android:text="John Doe" />

</LinearLayout>
<LinearLayout xmins:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical" android:layout_width="fill_parent"
android:layout_height="wrap content">

<TextView android:layout width="fill _parent"
android:layout_height="wrap content” android:text="Address:" />

<TextView android:layout_width="fill _parent"
android:layout_height="wrap content" android:text="971 Hollywood Blvd." >

</LinearLayout>
</LinearLayout>

911 Hollywood Blvd
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Setting the XML Ul in Java

public class MainActivity extends Activity {
public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.fest);

Michael Rohs, LMU Probestudium Informatik 2012 30.3.-4.4.2012



Radio Button

« XML
<LinearLayout android:orientation="vertical"
android:layout_width="wrap content”
android:layout_height="wrap content">
<RadioGroup android:layout_width="wrap content*”
android:layout_height="wrap content">
<RadioButton android:text="Chicken"
android:layout_width="wrap_content"
android:layout_height="wrap_content” />
<RadioButton android:text="Fish"
android:layout_width="wrap_content"
android:layout_height="wrap_content” />

</RadioGroup>
</LinearLayout>
« Radio groups can contain arbitrary views
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THE LOCATION QUIZ
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The Main Screen
- MainActivity

 Show current location

« Show nearest point-
of-interest

e Show number of
game points

@ = ol B 22:42

Location Tracker

Latitude: 48.14318609
Longitude: 11.64775292

Closest POL: Target 1
Distance to POI: 33m

Points:
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= ol B 22:43

The QUiZ Screen showquestion
2 ShowQuizActivity e

Title of the point-of-interest

Image of the POI

What is the most interesting fact about

* Question this street?
. w It is very new
* Choices
(the correct one gives positive, (D) Ttis very old

the wrong one negative points) Qlt is very wide

Submit button
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e o Java - Location2 /res/layout/main.xml - Eclipse - /Users/michaelrohs/dev/android/EclipseWorkspace )

S BB 30 | BEEFRCG|®S &L 3oy [ &')ava #5Debug
f% Package Explore 53 e Hierarchy| = O [ |a main.xml $2 [J] MainActivity.java [J] ShowQuizActivity.jav i = 0|5z outl 53 g Hist | = Pro |[E Metr| = O
A ~ - - - = - ~
= = Editing config: defa | Any locale ﬂ No Dock T] Day time v | | Create...

e

B AACPlayer : - - - : ~gQl| “Mineartayout

¢ 3.7in WVGA (Ne... Po... Th Android 2.2

% TApiDemos P n € —J 0 —J eme —J ndro —J Ab TextView I

‘[,_,v—"‘APNsTest | palette 2 a a S G @TableLayout

“,gAudioPlayer ot T EtableRowl

y Form Widgets Ab TextView

i Ab TextView Ab latitude

.= BtSenseLight B Button ETableRox

7= BtShak ~ Ab TextVi
b‘ Busyil‘\’aeit CheckBox LO c a tl O n T ra c ke r Ab Ioenxgitljec‘j,\;

'U}]CameraAPl " ToggleButton ETableRow
“,j‘CameraTest RadioButton L ) d ETableRow
= ColorYellow ) atltu e: Ab TextView
":‘7].GestureBuiIderActivi!y Cht CheckedTextVie Ab closestPoi
et .
= GesturesDemo *| Spinner . . ETableRow
23 ellow A Longitude: .
== Helloworld o EditText Ab TextView
el | . . .
= Locationl Ab distanceToPo
= : AutoCompleteT sta !
(@B src ETableRow
Z8gen MultiAutoComp =] TableRow
=\ Android 2.2 \ ProgressBar Ab TextView
@ . i
e assets QuickContactBa Closest POI O Ab points
=>res d
. . RadioGroup
<1 AndroidManifest.xml| . .
|Z| default.properties %" RatingBar DIStance to POI O
102 proguard.cfg Jl SeekBar
; Location2
Bsrc
7 de.Imu.location2
[J] MainActivity.java
1J] PointOfinterest.java W
J] Quiz.java
1J| ShowQuizActivity.java
&2 gen
=i Android 2.2
&= assets
@
=>res Layouts
=d ble-hdpi
& drawab’e=hdpl Composite
(= drawable-Idpi
(= drawable-mdpi | Images & Medi
(= layout | Time & Date
(& values __| Transitions
<1 AndroidManifest.xml|
|Z| default.properties v Advanced
(& - bl <> j Graphical Layout | =] main.xml
n° Launching Location2 8 & & B @

robestudium Informatik 201




®NO Java - Location2 /res/layout/main.xml - Eclipse - /Users/michaelrohs/dev/android/EclipseWorkspace )

Civ |5l (3| & g5 [d O Qr  EFEFGCY | BS v X0 S v B ajjava ¥5Debug
[ Package Explore 33 fe Hierarchy| = O || |a) *main.xml 53 [J) MainActivity.java [J] ShowQuizActivity.jav i = 0O|( 5= outl [ g Hist [ElPro. 53 0. E Merr| = O
o - - - . - = 1=
= = Editing config: defa | Any locale ﬂ No Dock T] Day time v | | Create... $ B &
e
> AACPlayer Propert Value

b - Y M| (3.7inwWvGA (Ne... 1) [Po... 13| [ Theme 2)|[Android 2.2 |39 —_— -

i ‘AplDemos Drawable top

2 APNsTest . = Drawing cache quality

| = =) - 1 -, +
“,‘_,jAudioPlayer E] v m o ot Duplicate parent state
v Form Widgets Editor extras
Ab TextView E::‘S’S'"

€l 2

W= BtS Light

(= enselig * Button Fade scrollbars

e Location Tracker

Fading edge length

i 7 CameraAPI " ToggleButton Fits system windows
© £l CameraTest RadioButton L ) d Eocusal;:e . .
ColorYellow ) atltu e: ocusable in touch mo
%= GestureBuilderActivity Chi CheckedTextVie Freezes text
vél . i Cravity
= GesturesDemo Spinner N
ca , LO ngItUde’ Haptic feedback enable
B;{Hello\‘yorld ! EditText Height
= Locationl )
= o : AutoCompleteT Hint
# src — Id @-+id/latitude
Cly - ultiAutoComp . .
> gen Ime action id
= Android 2.2 ) ProgressBar ISd: : dentif for this view. o lat A
@ upply an identifier name for this view, to later retrieve i
= assets . .
a oo (el Closest POL: 0 with View.findViewByld0 or Activity.findViewByld(.
g,
) RadioGroup [reference]
<1 AndroidManifest.xml . - .
ndroician es, xm 2 . D]Stance to POI O ] Is scroll container |
default.properties RatingBar .
— i - Keep screen on
© proguard.cfg J| SeekBar Lines

@ . =
= Location2 Line spacing extra
Line spacing multiplier
Links clickable

Long clickable

B src
7 de.Imu.location2

[J] MainActivity.java -
1J] PointOfinterest.java "/ e T
. Max ems

J] QU'ZJ"VT1 o Max height

- J] ShowQuizActivity.java Max length

=>gen Max lines

=i Android 2.2 Max width

i‘vasse(s Min ems

s - MainActivity Min height

(= drawable-hdpi

Composite in li
(= drawable-Idpi E :::I: ll't‘g:h
N _ ; Images & Medi nwi
(= drawable-mdpi g9 Min width
(= layout Time & Date Next focus down
(= values Transitions Next focus left
< AndroidManifest.xml 2 Next focus right A
Ad s
|Z| default.properties v Next focus up 23
— ) N =] Graphical Layout | =] main.xml & —— ) i
0 Supply an identifier name for this view, to later ...iewByld() or Activity.findViewByld(). [reference] | Launching Location2 g @ & © e & B @
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"B la &8s 4]

-0

Q- |

main.xmi

- Xr=0 A=}

B#H G| @|+—J':v

B ¥5Debug >

[£ Package Explore SS\T: Hierarchy] = 8(a

Bg|e

> b’%AACPIayer
> thpiDemos
> BAPNSTest
> &gAudioPlayer
> S BT1
» 5= BtRgb
» 35 BtSenseLight
» 5= BtShake
> b‘] BusyWait
P 55 CameraAPI
> ﬁCameraTest
> fb‘y‘JCoIorYeIlow
> flg GestureBuilderActivity
» = GesturesDemo
» 2= Helloworld
ng Locationl
> @src
| 2 %gen [Generated Java Files]
» = Android 2.2
= assets
> O@ res
<1 AndroidManifest.xml
default.properties
ﬁ proguard.cfg
VjE'; Location2
v (Bsrc
¥[8 de.Imu.location2
> [J] MainActivity.java
» [J] PointOfinterest.java
» 1)) Quiz.java

» 1J] ShowQuizActivity.java

> G]6gen [Generated Java Files]
» = Android 2.2
= assets
v G@ res
P (= drawable-hdpi
P (= drawable-Idpi
b (= drawable-mdpi
b (= layout
P (= values
<1 AndroidManifest.xml
default.properties

\

M

3 [J] MainActivity.java | 1J] ShowQuizActivity.jav

<?xml version="1.0" encoding="utf-8"7?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android
android:orientation="vertical" android:layout_height="fill_parent"”
android:layout_width="fill_parent"” android:padding="4pt">
<TextView android:textStyle="bold" android:text="Location Tracker"
android:layout_height="wrap_content" android:layout_width="f1i11]
android:padding="8pt" android:textSize="12pt" android:layout_we
<TableLayout android:layout_height="wrap_content"
android:layout_width="match_parent">
<TableRow android:id="@+id/tableRowl" android:layout_width="fi1
android:layout_height="wrap_content">
<TextView android:text="Latitude:" android:padding="2pt" an
<TextView android:text="0" android:layout_height="wrap_cont
android:layout_width="wrap_content" android:padding="2p
android:textSize="8pt" android:id="@+id/latitude"></Tex
</TableRow>
<TableRow android:layout_width="fill_parent"”
android:layout_height="wrap_content">
<TextView android:text="Longitude:" android:layout_height="
android:layout_width="wrap_content" android:padding="2p
<TextView android:text="0" android:layout_height="wrap_cont
android:layout_width="wrap_content" android:padding="2p
android:id="@+id/longitude"” android:textSize="8pt"></Te
</TableRow>
<TableRow android:layout_width="fill_parent"”
android:layout_height="wrap_content"” android:padding="10pt"]
</TableRow>
<TableRow android:layout_height="wrap_content"
android:layout_width="fill_parent">
<TextView android:text="Closest POI:"
android:layout_width="wrap_content" android:layout_heig
android:padding="2pt" android:textSize="8pt"></TextView:
<TextView android:text="0" android:layout_height="wrap_cont
android:layout_width="wrap_content" android:padding="2p

v android:id="@+id/closestPoi" android:textSize="8pt"></T
</TableRow>
<TableRow android:layout_height="wrap_content" "
android:layout_width="match_parent">
<TextView android:text="Distance to POI:"
android:layout_height="wrap_content"” android:layout_wid"
android:padding="2pt" android:textSize="8pt"></TextView:
<TextView android:text=/1¢]" android:layout_width="wrap_contei
android:layout_height="wrap_content"” android:padding="2j
android:id="@+id/distanceToPoi" android:textSize="8pt">.
</TableRow>
<TableRow android:layout_width="fill_parent" -
android:layout_height="wrap_content"” android:padding="10pt" 4
I3 </TableRow> v
23 [ o= R

n

Graphical Lavout‘ E:] main.xml

2= outl [@ Hist IE Pro SS\E Metr| = O
] S

Property Value

| o - ] R

J Launching Location2

BTN ET )




Accessing GUI Elements in Java

public class MainActivity extends Activity implements LocationListener {
TextView latitudeView:
TextView longitudeView;

public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.main);

latitudeView = (TextView) findViewByld(R.id./atitude);
longitudeView = (TextView) findViewByld(R.id./longitude);
closestPoiView = (TextView) findViewByld(R.id.closestPoi);
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=4

@ LinearLayout/ScrollView/LinearLayout/RadioGroup/RadioButton/android:text

Launching Location2

e OO Java - Location2 /res/layout/showquestion.xml - Eclipse - /Users/michaelrohs/dev/android/EclipseWorkspace
3 BRG]0 QU EEG OS] L il G D %5 [§ava $50ebug >
[# Package Explore 53 fe Hierarchy| = O || [J] MainActivity.java 2 showquestion.xml £3 a1 main.xml 74 = 8|5 out g Hist | E Pro |[[E Merr| = 8
= - ~
=l S Editing config: defa | Any locale B | No Dock B |_Day time B Create...
a :
b= CameraAP! 3.7in WVGA (N 3 (Po... 13| [Th 3)|[ Android 2.2 |4 [L[]uneartayout
<l CameraTest an e ﬂ o'“ﬁ L Teme ﬁ (oncroe < ﬂ Ab showQuestionTitle (T
124 ColorYellow =) E ScrollView
1 Z| Palette [:] D e 8 Q| e e
< GestureBuilderActivity = ‘ (=2 o ‘ [[MtinearLayout
75 GesturesDemo l=> Form Widgets = showQuestionimage (I
E= HelloWorld Ab TextView Ab question (TextView) - "Q I
al . .
= Locationl M= Button answersRad@CrouP
B src answerl (R Jutton)
Lj_-agen { SR answer2 (R Button)
=) Android 2.2 ™" ToggleButton answer3
L}assets RadioButton * answerSubmitButton ubmit
@,
= res ) ) Chi CheckedTextVie
<1, AndroidManifest.xml
[Z] default.properties *| Spinner
2 proguard.cfg @4 EditText
va X
= Location2 ws AutoCompleteT
Bsrc
~ :
78 de.Imu.location2 MultiAutoComp
[J) MainActivity.java ) ProgressBar
[7] PointOfinterest.java QuickContactBa
[7] Quiz.java )
T RadioG
[J] ShowQuizActivity.java bl
"]L;fgen Generat va | ¥ RatingBar
=), Android 2.2 _ | SeekBar
s assets
@,
Z>res - : - -
uestion Question Question Question
(= drawable-hdpi Q . Q . Q . Q .
(= drawable-Idpi Question Question Question Question
le- i . . .
& drawable-mdpi Question Question Question
(= layout
X] main.xml
X| showquestion.xml o answer 1
(= values
<1 AndroidManifest.xml| -/
[Z] default.properties () Layouts 9 Sh Q . A t. .t
B proguard.ct ‘ answer 2 OWLWUIZACUVILY
a “ prog €19 ] Composite
=>MapTest . -
7 NotificationTest (] Images & Medi
f:;:;OpineWorldCupServer ] Time & Date ‘ answer 3
‘,7JOutdoorPointing (] Transitions
‘,7JOutdoorPointingCenters Advanced
%= OutdoorPointingMatching VAN
C bl <> j Graphical Layout | |=| showquestion.xml [& bl <>

e @@9 | B EE




Exercise

* Create Main View S Qutiine 22
— main view in /res/layout/main.xml 'E“"WL&VW‘

lab| TextView - “Location Tracker"

e Structure 'Ev]%i'et?v:m
abplerow
— LinearLayout (vertical) [Ab] TextView - “Latitude:"
« TextView (title) %I%!«:t:ude (TextView) - "0"
v ableRow
* TableLayOUt |Ab| TextView - “Longitude:"
— TableRow (latitude) /Ab| longitude (TextView) - "0"
» TextView (label) %Tablekow
. ¥V —{TableRow
G (V_alue) /Ab| TextView - “Closest POI:"
— TableRow (longitude) bl closestPoi (TextView) - 0"
» ... VETableRow

|4b| TextView - “Distance to POIL:"

— TableRow (space) sl
\AbldistanceToPoi (TextView) - “0°

— TableRow (name of closest POI)

ETableRow
— TableRow (distance to closest POI) v = TableRow
— TableRow (space) /Ab| TextView - “Points:"
[Ab| points (TextView) - "0"

— TableRow (number of points)
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Exercise

* Create Quiz View

— quiz view in /res/layout/showquiz.xml
(start by copying main.xml, then adapt it)

o Structure

— LinearLayout
» TextView (title)

D; - - - a E
- ScrollView %
v LinearLayout

- LinearLayOUt (Vertical) |ab| showQuestionTitle (TextView) - “Title"
» ImageView (POl image) v|_Iscroliview
- - v [:] LinearLayout
» TextView (queStlon) . showQuestionimage (ImageView) - locati
» RadioGroup (choices) [Bb] question (TextView) - “Question Questior
. . v RadioG
» RadioButton (choice1) [ZanswersRadioGroup L
(@) answerl (RadioButton) - "answer 1
» RadioButton (ChOiCGZ) (@ answer2 (RadioButton) - "answer 2"
» RadioButton (ChOiCG3) (®)answer3 (RadioButton) - "answer 3"

) \E]e{nswerSubmitButtonr “Submit”
» Button (submit)
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USING ACTIVITIES
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e NoO New Java Class

= g m Java Class
ActIVItles Create a new Java class. @

Source folder: Locationl/src ( Browse... )
: " —
Package: de.Imu.locationl [ Browse...
[7) Enclosing type: Browse...
» Create new class
n n n \
S h OWQ u IZACtIVIty Name: ShowQuizActivity
Modifiers: pu () default private protected
() abstract [ final static
Superclass: android.app.Activity| (' Browse... )
« Superclass: ‘ S
u e rC aSS - Interfaces: ——
Add...
Remove
CC—————————————3«»
Which method stubs would you like to create?
(] public static void main(String[] args)
(] Constructors from superclass
@ Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
(] Generate comments
1@ ( cancel ) € Finish )
Vi
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ShowQuizActivity = AndroidManifest.xml

 Activity class:
public class ShowQuizActivity extends Activity {
public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.showquiz);

bl

« AndroidManifest.xml (inside application element)

<activity android:name="de.Imu.quiz.ShowQuizActivity"
android:label="showquiz"

android:screenOrientation="portrait">
</activity>
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How to start the new activity?

« Starting an activity:
Intent intent = new Intent(this, ShowQuizActivity.class);
startActivityForResult(intent, requestCode);

* Processing the result when the activity returns:

void onActivityResult(int requestCode, int resultCode, Intent data) {
// do something with the result...
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Exercise

« Create the ShowQuizActivity
« Create a menu in the MainActivity
» Start ShowQuizActivity from the menu
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How to return to the previous activity?

« Set result and finish the activity
setResult(points);
finish();
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Exercise

« Return from ShowQuizActivity to MainActivity
— Set OnClickListener for submit button in ShowQuizActivity
— When button is clicked, set result to 123 and finish the task
— Show the result in the points view in MainActivity
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How to copy data from
one activity to another?

« Add “extras” to Intent objects
Intent intent = new Intent(this, ShowQuizActivity.class);

intent.putExtra("title", "Target 1");
intent.putExtra("image”, R.drawable.location1);
startActivityForResult(intent, resultCode);

« Can put primitive types and Serializable types into extras
— java.io.Serializable is just a “tagging” interface (no methods)
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Exercise: Show title and image for a
location

» Use a (small) image from the Web

 Name the image “location1.png” (or “location1.jpg”)
Put the image into all “/res/drawable-*" folders

Put title and image-id into intent extras

Show the image in the ShowQuizActivity
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How to share complex data
between activities? (Possibility 1)

* In the calling activity, create a public static member
(class variable) that references the shared object

public static PointOfinterest sharedPoi = null;

« Before starting the new activity, set the shared object
Intent intent = new Intent(this, ShowQuizActivity.class);

sharedPoi = closestPoi;
startActivity(intent);

« Use original shared object in called activity
TextView titleView = (TextView) findViewByld(R.id.showQuestionTitle);
titleView.setText(MainActivity.sharedPoi title);
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How to share complex data
between activities? (Possibility 2)

» Subclass android.app.Application, put shared data there
public class LocationQuiz extends Application {
int points = 0;
PointOflnterest currentPoi = null;
}
« Change AndroidManifest.xml

<application android:name="de.Imu.location.LocationQuiz" ...>

</application>

* Access shared data in activities
LocationQuiz app = (LocationQuiz) getApplication();
app.currentPoi = .. .;
app.points = 0;
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LOCATION
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GPS (Global Positioning System)
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Exercise: Data Structures

 Need to define classes that hold data
 Which classes to define?

» Exercise: Create classes to hold the required data
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class PointOfinterest

Name
— string
Latitude, longitude

— double

Radius
— double
* Image
— int (Resource-ID)

Quiz question (questions and answers for this POI)
— class QuizQuestion
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class QuizQuestion

Question
— String
Answers: a fixed number of choices
— String[n]
Points: a fixed number of points for each choice
— Int[n]
Choice: index of selected answer
— int
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Constructors for POl and QuizQuestion

POI( double lat, QuizQuestion (
double lon, String frage,
double radius, String antwort1,
String name, String antwort2,
int imagelD, String antwort3,
QuizQuestion q ) int richtigeAntwort)

{ {

} }
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Using the Constructors

Vector<PointOflnterest> pois = new Vector<PointOfinterest>();

PointOflnterest p = new PointOfinterest(48.143446, 11.647552, 5,
"Target 1", R.drawable./location1);

QuizQuestion g = new QuizQuestion("What is the most interesting
fact about this street?");

g.addAnswer("It is very new", 4);
g.addAnswer("lt is very old", -4);
g.addAnswer("lt is very busy", 40);
p.quiz = q;

pois.add(p);
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Enabling GPS on the Emulator

8.0.0 Create new Android Virtual Device (AVD)
Name: Android22GPS
Target: | Android 2.2 - API Level 8 S
SD Card:
@ Size: 128 MiB -
O File: Browse...
Snapshot:
[") Enabled
Skin:
® Built-in: | Default (WWGAB00) e
() Resolution: X
Hardware:

Property Value

Abstracted LCD density 240
Max VM application heap si 24 Delete

Override the existing AVD with the same name

( Cancel ) ( Create AVD )
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Enabling GPS on the Emulator

8.0.0 Create new Android Virtual Device (AVD)
Name: Android22GPS
Target: | Android 2.2 - API Level 8 @
SD Card:
® Size: 128 MiB - L
8.0.0
Property: ( SD Card support @
Type: boolean

Description: Whether the device supports insertion/removal of virtual SD Cards.

( Cancel ) ¢ OK )

o rm—

| Override the existing AVD with the same name

( Cancel ) f—Em—AVD-’
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Enabling GPS on the Emulator

S.0.0 Create new Android Virtual Device (AVD)

Name: Android22GPS

Target: | Android 2.2 - API Level 8 B

SD Card:

® size: 128 MiB 3
b | L
.00
Property: ' ¥ SD Card support 3

DPad support

Accelerometer

Description: = Maximum horizontal camera pixels val of virtual SD Cards.
Cache partition size
Audio playback support
Track-ball support D G OK 3

Maximum vertical camera pixels

Type:

Proximity support
Camera support
Battery support

Audio recording support

3 paTtition support
Keyboard lid support
Keyboard support

Device ram size ( Create AVD )

GSM modem support
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Enabling GPS on the Emulator

8.0.0 Create new Android Virtual Device (AVD)
Name: Android22GPS
Target: | Android 2.2 - API Level 8 o
SD Card:
® size: 128 MiB e
() File: Browse...
Snapshot:
(") Enabled
Skin: ’
@® Built-in: | Default (WWGAB00) [
() Resolution: X
Hardware:
ue
GPS support yes

Delete

Max VM application heap si 24

Override the existing AVD with the same name

( cancel ) ( CreateAVD )
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[Window [

1 New Window loid/EclipseWorkspace
. New Editor

Eclipse Configuration e e

o .
Customize Perspective... ® Breakplomts
Save Perspective As... & Console
Reset Perspective... %5 Debug

¢ LO Cat Vi eW i Close Perspective. Q Dfevices £
g Close All Perspectives (i) Display u
Navigation 4 g b Log ;
_ Log - d OUtPUt Android SDK and AVD Manager - Expressions
, 1y LogCat i
o= Outline
¥ Tasks

. = S 9= Variables
e Emulator Control View "::’ Show ¥
— Entering locations > & General - "

¥ (= Android
Allocation Tracker
g Devices
i1 File Explorer
Heap

H P 5 T 1! LogCat UL
= = . O
Emulator Control || LogCat 53 OOOO®|+¥ -8 ~=0O 1y Resource Explorer
| | -3
B <3, Threads
Log N
Time pid tag Message > (= Ant
04-16 13:03:44. I 31  DEBUG debuggerd: Jun 30 2010 14:39:19 - .
04-16 13:08:44. D 38 qemud entering main loop m P (= API Tooling
04-16 13:08:44. I 30  Netd Fetd 1.0 starting —
04-16 13:08:44. I 23  Vold Told 2.1 (the revenge) firing up | 2 (= CVS
04-16 13:08:44. D 29  Told Tolume sdeard state changing -1 (Initializing) -> 0 (
04-16 13:08:44. D 29  Told Tolume sdeard state changing 0 (No-tfedia) -> 1 (Idle- ‘-
04-16 13:08:44. T 29  Told No WIS switch available > (= Debug
04-16 13:02:45. D 38 qemud fdhandler accept event: accepting on £d 10 'S o I -
04-16 13:08:45. D 38 qemud created client 0xe078 listening on fd 8 = Help
04-16 13:03:45. D 33 qemud client fd receive: attempting registration for servic —
04-16 13:08:45. D 38 qemud client fd receive: -> received channel id 1 ’ l&_’ava
04-16 13:08:45. D 38 qemud client registration: registration succeeded for clier .
04-16 13:08:45. I 51  qemu-props connected to 'boot-properties’ gemud service.
04-16 13:08:45. I 51 received: dalvik.vm.heaps: v : PR :
Shmic ooz S e TR T Use F2 to display the description for a selected view.
= - Al
Filter:
, ( Cancel ) 6—0!—9

Android SDK Content Loader

Michael Rohs,



e O 5554:Android22

Entering Locations in
Emulator Control View JE

Hello World, MainActivity!

 How to get latitude
and longitude?

see next slides...

@ Emulator Control $3 LogCat =g

Location Controls

[ Manual \ GPX KML '

@ Decimal
() Sexagesimal

Longitude @ 11.647552

Latitude | 48.143446 | M
( Send )
New location (48.14344500000001,
J 11.647551666666667)

Android SDK Content Loader
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Keyhole Markup Language (KML)

« XML-based language for expressing geographic information
— Standardized by the Open Geospatial Consortium
— Used in Google Maps (Mobile), Google Earth

 Example:
<?xml version="1.0" encoding="UTF-8"?>
<kml xmiIns="http.//earth.google.com/kml/2.2">
<Document>
<Placemark>
<name>Target 1</name>
<description>This is the first target.</description>
<Point>
<coordinates>11.647552,48.143446,0</coordinates> <!-- longitude, latitude, altitude -->
</Point>
</Placemark>
</Document>
</kml>

kml-samples.googlecode.com/svn/trunk/interactive/index.html
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KML in the Emulator

* Click a row to send location to emulator

Location Controls

! Manual  GPx | kML }

( Load KML... ) ml

Name Longitude Latitude Elevation Description

Target 1 11.647552 48.143446 0.0

Target 2 11.647063 48.142630 0.0

Target 3 11.648520 48.143228 0.0 3

Michael Rohs, LMU Probestudium Informatik 2012 30.3.-4.4.2012



[ > | -:lhttp://maps‘google.de/ ¢
Web Bilder Videos Maps News Shopping E-Mail Mehr v A Neu! | Hilfe | Anmelden
GOOSIC maps ‘Maps-Suche|

Deutschland
Route berechnen Meine Karten «I

Drucken‘ {4 Senden @ Link

\ Enghisc® = ) .
Standort festlegen ] { Borghett & Balows \/
i s
Tragen Sie Ihr Unternehmen bei Google Maps ein. gmgs&e'e' By 5 Z
1 Ucherp®™™

Offentlict

v

Alexx Tennis
a am Tivoli
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!ll, |+ [*Phttp://maps.google.de/

Web Bilder Videos Maps News Shopping E-Ma

Google maps

il Mehr v

\ Maps-Suche |

Deutschland

Route berechnen Meine Karten
Standort festlegen

Tragen Sie Ihr Unternehmen bei Google Maps ein.

Michael Rohs, LMU

«

Enzgll .

Ochsenbraterei
Haberl OHG
1

Drucken‘ {4 Senden @ Link

Qr Google

A Neu! | Hilfe | Anmelden

LN
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Route von hier
Route hierher

Verklelnem
4‘ Karte hier zentrieren

Was ist hier?
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®oo 48.150075,11.5949 - Google Maps
| » 4 -;'http://maps.google.de/
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Dynamic Content

« ShowQuizActivity controls
graphical user interface

— Replaces placeholder
elements by actual content

— Processes user input (on

radio buttons, submit button)

« ShowQuizActivity will be
triggered when POI nearby
(distance < POl.radius)

« Actual content depends on
POl we have entered

[J] MainActivity.java 2 showgquestion.xml £3 a main.xml i =08

Editing config: defa | Any locale ﬂ No Dock ﬂ Day time _¢] Create...
3.7in WVGA (Ne... %] [ Po... 1]/ [ Theme %) (Android 2.2 %]
B mE | Qaealae

= Form Widgets

Ab TextView

* Button

(7] CheckBox

™ ToggleButton
RadioButton

Chi CheckedTextVie

«| Spinner

¢ EditText

a AutoCompleteT

¥ MultiAutoComp

) ProgressBar
QuickContactBa

RadioGroup

97 RatingBar

_} SeekBar
Questicaatamastias g estion Question
Questic Dynamic astion Question
Question wuesuuii yuestion
o Dynamic

] Layouts .

| Composite . Dynamlc

[ ) Images & Medi

|| Time & Date

] Transitions

() Advanced

=] Graphical Layout | | =] showquestion.xml
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Algorithm for starting ShowQuizActivity

* In class MainActivity:

« onLocationChanged

— for each known POl p
« compute distance d of current location to POl p
* if d < p.radius then
— set dynamic data for POl p
— start activity for result
— break

* onActivityResult
— points = points + resultCode
— update TextView to show points

Michael Rohs, LMU Probestudium Informatik 2012 30.3.-4.4.2012



Transferring Dynamic Data to
ShowQuizActivity (Alternative 1)

« Make data classes serializable (to be put into Intent)
public class PointOflnterest implements Serializable {...}
public class QuizQuestion implements Serializable {...}

 in MainActivity, onLocationChanged:
Intent intent = new Intent(this, ShowQuizActivity.class);
intent.putExtra("poi", closestPoi);
startActivityForResult(intent, 0);

* in ShowQuizActivity, onCreate or onStart:
PointOfinterest poi; // class member variable, outside of method

poi = (PointOfinterest) getintent().getSerializableExtra("poi");
TextView titleView = (TextView) findViewByld(R.id.title);
titleView.setText(poi.title);
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Transferring Dynamic Data to
ShowQuizActivity (Alternative 2)

* in MainActivity, (static) shared member variable
static PointOflnterest currentPoi;

* in MainActivity, onLocationChanged:
Intent intent = new Intent(this, ShowQuizActivity.class);
currentPoi = closestPoi;
startActivityForResult(intent, 0);

 in ShowQuizActivity, onCreate or onStart:
PointOfinterest poi; // class member variable, outside of method

poi = MainActivity.currentPol;
TextView titleView = (TextView) findViewByld(R.id.title);
titleView.setText(poi.title);
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Exercise: Data Structures

» Exercise: Example POls and quizzes

— Take a few sample points-of-interest and quizzes and enter them
in your data structures
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Location-Based Services

» Access location data
— GPS
— WiFi
— GSM
« Location Manager Service
— Obtain device’'s geographical location
— Get naotification upon entering a specified location
— Package: android.location
— Class: LocationManager
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Example: Last Known Location

public class LocationManagerDemoActivity extends Activity {
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedlnstanceState);

LocationManager locMgr = (LocationManager)
getSystemService(Context. LOCATION _SERVICE);

Location loc = locMgr.getLastKnownLocation(
LocationManager.GPS _PROVIDER);

Toast.makeText(this, loc.toString(), 10000).show();
Log.d("last location", loc.toString());
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Example: Continuous Location Updates

public class LocationUpdateActivity extends Activity
implements LocationListener

{

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
LocationManager locMgr = (LocationManager)
getSystemService(Context. LOCATION_SERVICE),
locMgr.requestLocationUpdates(
LocationManager.GPS PROVIDER,

) GPS_PROVIDER or
.- NETWORK_PROVIDER

min time between
updates [ms]

, 0, this);

min distance
between updates [m]
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Example: Continuous Location Updates

public void onLocationChanged(Location loc) {
if (loc = null) {
Toast.makeText(getBaseContext(),

"New location (" + loc.getLatitude() + ", " +
loc.getLongitude() + ")",
Toast.LENGTH LONG).show(),

}
public void onProviderDisabled(String provider) {}

public void onProviderEnabled(String provider) {}

public void onStatusChanged(String provider,
int status, Bundle extras) {}
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Distance Between Geo-Locations

« Distance (in m) between two geolocations
float[] results = new float[1];
Location.distanceBetween(lat, lon, poi.latitude, poi.longitude, results);
float distance = results[0];
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Permissions (in AndroidManifest.xml)

 Permissions for location-based services

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

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

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

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

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

* Overview of Android permissions

— http://developer.android.com/reference/android/
Manifest.permission.html
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Example Manifest for Location

<?xml version="1.0" encoding="utf-8"?>
<manifest xmins:android="http.//schemas.android.com/apk/res/android"
package="de.Imu.location”
android:versionCode="1"
android:versionName="1.0">
<uses-sdk android:minSdkVersion="8" />
<application android:icon="@drawable/icon" android:label="@string/app_name" android:debuggable="true">
<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>
<uses-permission android:name="android.permission.ACCESS COARSE LOCATION" />
<uses-permission android:name="android.permission.ACCESS FINE LOCATION" />
<uses-permission android:name="android.permission.ACCESS_MOCK_LOCATION" />
<uses-permission android:name="android.permission.ACCESS LOCATION_EXTRA COMMANDS" />
<uses-permission android:name="android.permission.VIBRATE" />
</manifest>

Michael Rohs, LMU Probestudium Informatik 2012 30.3.-4.4.2012



Exercise: Location Updates

» Register for location updates from the location manager
with an interval of 5s

— Only register for location updates when the MainActivity is
actually active (i.e. use onResume and onPause to register/
unregister updates)

« Handle location updates in the MainActivity itself
— See next slide for template

« Start ShowQuizActivity if the user enters a POI
— Make POI data available in ShowQuizActivity
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Template for Location Updates

public class MainActivity extends Activity implements LocationListener {
LocationManager locationManager = null;

public void onLocationChanged(Location location) {
if (location !'= null) {
// process location update

}

}
public void onProviderDisabled(String provider) {}

public void onProviderEnabled(String provider) {}
public void onStatusChanged(String provider, int status, Bundle ext) {}
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How to vibrate the phone?

« Java
Vibrator vibrator = (Vibrator) getSystemService(Context. VIBRATOR_SERVICE),

vibrator.vibrate(1000);

« AndroidManifest.xml
<uses-permission android:name="android.permission.VIBRATE" />

» Exercise: Make the phone vibrate when the Quiz starts
(i.e. when the user enters the target area)
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Exercise: Field Test

* Try out your app outdoors

« Come back and improve it
* Find test users to evaluate your program
* Improve it some more...
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