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Eclipse Configuration

« Java Perspective

— Writing source code
— Adding resources

—

* Debug Perspective
— Setting breakpoints 22 xm|

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

— Inspecting variables -
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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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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)
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The Location Quiz



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:

Michael Rohs, LMU Probestudium an der LMU April 2011



= 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

Michael Rohs, LMU Probestudium an der LMU April 2011



e o Java - Location2 /res/layout/main.xml - Eclipse - /Users/michaelrohs/dev/android/EclipseWorkspace )
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®NO Java - Location2 /res/layout/main.xml - Eclipse - /Users/michaelrohs/dev/android/EclipseWorkspace )
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f# Package Explore 53 H hy| = O | 2 J] MainA J] ShowQuizA = = 8|[ 5= out H Pro 53 M =8
o 4 - - - . - = 1=
= = Editing config: defa | Any locale ﬂ No Dock T] Day time v | | Create... $ B &
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> AACPlayer Propert Value
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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
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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);

Michael Rohs, LMU Probestudium an der LMU April 2011
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Launching Location2
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Demo and Excercise

« Demo: Shows to to create GUI
— using “Graphical Layout” and XML

« Exercise: Create Main View and Quiz View
— main view in /res/layout/main.xml

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

‘Alt+F2: eclipse-ide-3.6

Michael Rohs, LMU Probestudium an der LMU April 2011



Using Activities



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

Michael Rohs, LMU Probestudium an der LMU April 2011



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>

Michael Rohs, LMU Probestudium an der LMU April 2011



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...

}

* Exercise:
— Create the ShowQuizActivity
— Create a menu in the MainActivity
— Start ShowQuizActivity from the menu

Michael Rohs, LMU Probestudium an der LMU April 2011



How to return to the previous activity?

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

« 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

Michael Rohs, LMU Probestudium an der LMU April 2011



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)

« 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

Michael Rohs, LMU Probestudium an der LMU April 2011



How to share complex data
between activities?

* 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);

Michael Rohs, LMU Probestudium an der LMU April 2011



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;

Michael Rohs, LMU Probestudium an der LMU April 2011



Location



GPS (Global Positioning System)
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Layout of QuizActivity

« If content can be larger than the screen: ScrollView

@—J HistorY" = Properties“ = Metrics View

v LinearLayout
Ab showQuestionTitle (TextView) - Title"
4 ScrollView
v LinearLayout

;’, showQuestionlmage (ImageView) - locationl

Ab question (TextView) - "Question Question Questi...

Vv © CanswersRadioGroup
® answerl (RadioButton) - "answer

<

¢ answer2 (RadioButton) - "answer

w N

¢) answer3 (RadioButton) - "answer
* answerSubmitButton - Submit’
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Data Structures

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

Exercise: Create classes to hold the required data

Exercise: Example POls and quizzes

— Take a few sample points-of-interest and quizzes and enter them
In your data structures

Michael Rohs, LMU Probestudium an der LMU April 2011



class PointOfinterest

longitude, latitude
— double

Name
— string
Bild
— int (Resource-ID)
Radius
— double
Id (?)
— int
Frage:
— QuizQuestion

Michael Rohs, LMU Probestudium an der LMU April 2011



class QuizQuestion

* Frage
— String
* Antworten
— String[n] — feste Anz. Antworten
— ArrayList<String> -- variable Anz. Antworten
« Bewertung
— Versch. Punkte pro Antwort: int[n] (nach Schwierigkeitsgrad?)
— Nur eine richtige Antwort: int

Michael Rohs, LMU Probestudium an der LMU April 2011



Konstrukor fur POI

POI( double lat,
double lon,
double radius,
String name,
int imagelD,
QuizQuestion q ) {}
QuizQuestion ( String frage, // per Hand eintippen
String antwort1,
String antwort2,
String antwort3,
int richtigeAntwort) {}

Michael Rohs, LMU Probestudium an der LMU April 2011



Wo POls Speichern

« dynamische Liste (z.B. ArrayList)

— in mainActivity generieren

Michael Rohs, LMU Probestudium an der LMU April 2011



http://probestudium.ifi.iImu.de/2011

* Arbeitsmaterialien

» Arbeitsgruppen

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

— Bilder der Sehenswurdigkeiten (png oder jpQ)
— Code zum Instantiieren der Objekte in Java

Michael Rohs, LMU Probestudium an der LMU April 2011



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 )

Michael Rohs, LMU Probestudium an der LMU April 2011



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

SN0 Create new Android Virtual Device (AVD)

Name: Android22GPS

Target: | Android 2.2 - API Level 8 )

SD Card:

@ size: 128 MiB 2
| | L
B.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 € OK 3
Maximum vertical camera pixels
Proximity support

Camera support

Battery support

Audio recording support

Type:

; parttion support
Keyboard lid support
Keyboard support
Device ram size

GSM modem support

Michael Rohs, LMU Probestudium an der LMU April 2011



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 )

Michael Rohs, LMU Probestudium an der LMU April 2011



Eclipse Configuration

« LogCat View
— Log.d output

« Emulator Control View
— Entering locations

- 1
| —

)«

>

[Window [

joid/EclipseWorkspace

1 New Window
New Editor

Open Perspective P> il
# Ant 1

Customize Perspective...
Save Perspective As...
Reset Perspective...
Close Perspective

Close All Perspectives

Navigation

Android SDK and AVD Manager

% Breakpoints
El Console

%5 Debug
@ Devices

{1 Display

@) Error Log
&4 Expressions
i LogCat b

Ry TE

) Show View

800

2 Emulator Control n"’ mlﬁ.

QOOO® [+ -8 =0

Time tag

04-16 DEEUG

04-16 . qemud

04-16 : Fetd

04-16 . Told

04-16 . D2 Told

04-16 . D2 Told

04-16 13 e Told

04-16 13 . D3 qemud

04-16 . D3 qenud

04-16 . D3 qemud

04-16 . D3 qemud

04-16 . D3 qemud

04-16 LIS qEMU-Props

04-16 LIS qEmI-props

g il sainoae T e e e _—
= -

Log
Message
debuggerd: Jun 30 2010 14:39:19
entering main loop m

Fetd 1.0 starting

Told 2.1 (the revenge) firing up

Volume sdcard state changing -1 (Initializing) -> 0 (
Volume sdcard state changing 0 (No-lfedia) -> 1 (Idle-
Fo MIS switch available

fdhandler accept event: accepting on f£d 10

created client 0xe078 listening on £d 8

client fd receive: attempting registration for servic
client fd receive: -» received channel id 1
client registration: registration succeeded for clier
connected to ‘boot-properties’ qemud service.
received: dalvik.vm.heapsize=24m

v

Filter:

Android SDK Content Loader

Probestudium an der

type filter text

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

i1 Resource Explorer
’-’%_)Threads

P (= Ant

b (= APl Tooling

> =CVS

P (= Debug

P = Help

P = Java

P (= General T

T

Use F2 to display the description for a selected view.

) k)

( Cancel

o= Outline
¥ Tasks
)= Variables

LA
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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

Michael Rohs, LMU Probestudium an der LMU April 2011



Simulated Location for the Emulator

(a LogCat | @ Devices [ Emulator Control 52 . € File E>
. . . — Telephony Status
« Dalvik Debug Monitor Service vice: [rome 5] peect [ral 5]
° Play baCk GPS traces Data: Ihome ﬂ Latency: INone 'I
— Telephony Actions
— GPX: GPS Exchange Format Incoming number: |
— KML: Keyhole Markup Language -
* Telnet to a running emulator
— telnet localhost <emulator port> o] e s |
— geo fix <lon> <lat> Lowtiationlclontn:nlsI I
anual |Gpy | kML
— geo nmea <nmea sentence> & Decimal
" Sexagesimal
° Example Longitude |13—
— telnet localhost 5554 g [s2
— geo fix 13 52 —

— http://developer.android.com/intl/fr/guide/developing/tools/emulator.html
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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>

* Try it out: kml-samples.googlecode.com/svn/trunk/interactive/index.html

Michael Rohs, LMU Probestudium an der LMU April 2011



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
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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>
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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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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

— Put POI data structure into Intent-extra
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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 program outdoors

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