MMI 2: Mobile Human-
Computer Interaction

Android

Prof. Dr. Michael Rohs

michael.rohs@ifi.Imu.de
Mobile Interaction Lab, LMU Munchen



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

« “Teachable”
— Clear semantics of Java, clear design & concepts, good emulator
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Installing Android



Android Resources

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

Android Developers

.android.com/index.html

MediaPlayer | Android Developers

Michael Rohs

@ | English B‘ Android.com

. Fitter by API Leve v
Videos Blog = H

and>3on - and3on
SDK Dev Guide Reference Resources Videos Blog Home SDK Dev Guide Resources
. ATTATOTT Grapme: =
android.graphics.drawable Public Constructors
=2 Download android.graphics.drawable.shapes
Developer Announcements The Android SDK has the android.hardware 0 MediaPlayer ()
tools, sample code, and docs android.inputmethodservice Default constructor.
Google 1/0 is a two-day developer event that you need to create great apps. android.location
& e e May 1011 o Meconne Gores, e Publc Methods
N San Francisco. The agenda includes several e andrid mediaadiot .
sessions about Android, presented by Android andioid.net pol
engineers and other team members. Publish angrolg.ne:,hﬂp
R android.netsip
DEVELOPERCONFERENCE Learn more » ‘_ﬂ Android Market is an open android.netwifi static MediaPlayer
service that lets you distribute android.nfc
your apps to handsets. android.nfc.tech static MediaPlayer
L android.opengl
. . earn more » »e
Android 3.0 is here! e androld.os s
_ android.os.storage v static MediaPlayer
Android 3.0 is now available for the Android Contribut ~
SDK. It offers a redesigned Ul and all new ; ontribute AudioRecord
per APIs for an optimi: i |'| Android Open Source Project AudioTrack int
on tablets and similar devices. For more gives you access to the entire CamcorderProfile
information about what's in Android 3.0, read platform source. CameraProfile i
the version notes. . Exifinterface int
earn more »
If you have an existing SDK, add Android 3.0 iacege:ec:or F
as an SDK component. If you're new to J:tc:Ia:efc or.Face int
Android, install the SDK starter package. i .
Target‘Dewces MediaMetadataRetriever
The _Dewf;e Dash_board MediaPlayer int
provides information about MediaRecorder
deployed Android devices to J MediaRecorder.AudioEncoder
help you target suitable device MediaRecorder.AudioSource int
configurations as you build and MediaRecorder.OutputFormat
update your apps. MediaRecorder.VideoEncoder
< > . MediaRecorder.VideoSource boolean
5 R MediaScannerConnection
Android 3.0 Google TV Dev Phones L Ringtone »q
' N boolean
RingtoneManager v
v P,
R

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

create (Context context, Uri uri, SurfaceHolder holder)
Convenience method to create a MediaPlayer for a given Uri.

create (Context context, int resid)
Convenience method to create a MediaPlayer for a given resource id.

create (Context context, Uri uri) m
Convenience method to create a MediaPlayer for a given Uri.

getAudioSessionid ()
Returns the audio session ID.

getCurrentPosition ()
Gets the current playback position.

getDuration ()
Gets the duration of the file.
getVideoHeight()
Returns the height of the video.
getVideoWidth ()
Returns the width of the video.
isLooping ()
Checks whether the MediaPlayer is looping or non-looping.
isPlaying ()
Checks whether the MediaPlayer is playing.
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Required Software

Java JDK 6, Standard Edition (not only JRE)
— http://java.sun.com/javase/downloads/index.jsp
Eclipse IDE (3.4 or newer)
— http://www.eclipse.org/downloads/
— Eclipse IDE for Java Developers
Android SDK starter package (depending on your platform)
— http://dl.google.com/android/android-sdk r08-windows.zip

— http://dl.google.com/android/android-sdk_r08-mac_86.zip
— http://dl.google.com/android/android-sdk_r08-linux_86.tgz

See also: “Quick Steps”
— http://developer.android.com/sdk/index.html
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Installation

« Start Eclipse
* 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-r10/iX86-unknown-linux

In Eclipse: Android SDK and AVD Manager
— Window / Android SDK and AVD Manager
— New... / Virtual Devices / 2.2 (oder 1.6) 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/

_lo/x]
Available Software |

Check the items that you wish to install, \) —
Ly -
Work with:el https:}/dl-ssl.google.comfandroidfeclipse/ - https:}/dl-ssl.google.comfandroidfeclipse/ j Add... I

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

|t';.-'pe filter text

MName l Yersion |
= 000 Developer Tools
=Jr Android DDMS 0.9.3.+200909031112-12945
=Jr Android Development Tools 0.9.3.v200909031112-12945

—Details
p|
aid
[V Show only the latest versions of available software I Hide items that are already installed
[V Group items by category What is already installed?

[V Contact all update sites during install to find required software

@ < Back I Next > I Finiist Cancel
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Set Path to Android SDK Starter Package

_loix]

It';.-'pe filter text Android - v w
[+- General )
_‘ Android Preferences
- Ant SDK Location: I D:\deviandroid-sdk-windows-1.6_r1 Browse... |
& Help Mote: The list of SDK Targets below is only reloaded once you hit ‘Apply' or 'OK',
(- InstallfUpdate
[+ Java Target Name | vendor | platform | ap... |
[#- Run/Debug Android 1.5 Android Open Source Project 1.5 3
.. Tasks Android 1.6 Android Open Source Project 1.6 4
- Team Google APIs Google Inc. 1.5 3
__ Usage Data Collector Google APIs Google Inc. 1.6 4
- Walidation
[+ XML

Standard Android platform 1.6

Restore Defaults | Apply |
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Define Android Virtual Device

€ Android SDK -10] x|
Virtual Devices - - — e
Installed Packages List of existing Android Virtual Devices:
Available Packages AYD Name | Target Name I Platform I API Level I Mew...
v my_16 Android 1.6 1.6 4
~ my_avd Android 1.5 1.5 3 Delete...
Repait, .,
Details...
| Start,.. |
Refresh
~ A valid Android Yirtual Device.
X An Android Virtual Device that Failed to load. Click 'Details' to see the error,
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“Hello World”

<
l'l




Creating Your First Android Project

File > New Project - Android - Android Project
ol x]

Select a wizard —
|

Wizards:

It';.-'pe filter text

&= General

== android

""" i]év Android Project
b JJ Android Test Project
l;_:> cys

E‘; Java

#-(= Examples

@ < Back I Mext = I Einish Cancel
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& New Android Project -0l x|
New Android Project
Creates a new Android Project resource. q

—

: I HelloAndroid

Project na

—Contents
{* Create new project in workspace

(" Create project from existing source
IV Use default location

Location; l D:/dev/EclipseWorkspaceAndroidfHelloAndroid Browse, .., |

—Build Target
Target Name | Vendor I Platform | API ... l
1 Android Open Source Project 1.5 3
( Android Open Source Project 1.6 4
N Google Inc. 1.5 3
O Google aPIs Google Inc. 1.6 4

Standard Android platform 1.6

—Properties /‘ ‘\

Application name: I Hello Android

Uniquely identifies >Package name: | de.tuberlin.tlabs
the application! [V Create Activity: | Mainactivity

Min SDK Version: b /

N

@ < Back Mext = I | Finish I Cancel
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& Java - HelloAndroid/src/de/tuberlin/tlabs/MainActivity.java - Eclipse

File Edit Run Source Mavigate Search Project Refactor Window Help
| % - | B | & 50 & |35~ OO% | EHFG- @™ - | P a6
(e Package Explorer 23\?3 Hlerarchﬂ =& (@ Maindctivity . java 23\0 main. xml 1

= \5/| o package de.tuberlin.tlabs:;

= b HelloAndroid . ) o
E d?sm Fimport android.app.ictivity;[]
= EB de.tuberlin.tlabs

- m MainActivity ., jav:

E Lé gen [Generated Java F|| 5]
.t H} de.tuberlin.tlabs
: - m R.java
l Ha Android 1.6
fos @ assets
E u&res
' F‘~ drawable

PR [_] icon.png

== layout

- |X| main.xml

== values
; b |X] strings.xml
€1 AndroidManifest, xml
------ . default.properties

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) ;
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I 5554:my_16

il @ 12:34 PM

Hello Android

allan Waoarld MainArctivitul
Hello World, MainActivity!
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I 5554:my_16

12:35 PM

Dialer Contacts Browser
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Il 5554:my_16

12:35 PM

B @ & 4

Alarm Clock Browser Calculator Camcorder

- 8

Camera Contacts Custom Dev Tools
Locale

7 8% &

Dialer Email Gallery Gestures
Builder

Rw O

Hello Messaging Music Settings
Android
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Exercise:

Install Android + Create “Hello World”
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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"

android:layout ke waqp content”

/>
</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 "Hello Android
— French in res/values-fr/strings.xml Hello World, MainActivity!
— Hindi in res/values-hi/strings.xml
— 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 N d 't R .
* should not be modified by hand. eve r eve r e I .J ava ! ! !

*/

package de.tuberlin.tlabs;

public final class R {
public static final class attr {

}

public static final class drawable {

public static final int icon=0x7f020000; - 5554:my_16
} —

public static final class id {
public static final int Button01=0x7f050000;
}
public static final class layout {
public static final int main=0x7f030000; z
) Hello Android
public static final class string {
public static final int Button01=0x7f040002; Hello World, MainActivity!
public static final int app_name=0x7f040001; :
public static final int hello=0x7f040000;

}
}
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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 gext="@string/Button01"
android:}="@+id/Button01"

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="Button01">Click me now!</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="Basic Button"
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”
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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 savedinstanceState) {
super.onCreate(savedlnstanceState);
Il setContentView(R.layout.main);
TextView tv = new TextView(this);
tv.setText("Hello World (TextView)!");
setContentView(tv);

>

XML resource <TextView...>

Java object
android.widget. TextView )
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Touch Input: MotionEvent

* Method View.onTouchEvent(MotionEvent e)

 Motion event data
— X, Y, time, action, source, pressure, size

» Sources depend on hardware
— Mouse, pen, finger, trackball

* Actions
— ACTION_DOWN
— ACTION_MOVE
— ACTION_UP
— ACTION_CANCEL

* Motion history
— Sequence of coordinates between events
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Touch Input Painting

public class TouchPaint extends Activity {
private MyView myView;

protected void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedinstanceState); . G 2:04AM
myView = new MyView(this); |
setContentView(myView);

Michael Rohs MMI 2: Mobile Interaction WS 2011/12



Touch Input Painting

public class MyView extends View {
private final Paint paint = new Paint();
private intx =0,y = 0;

public MyView(Context c) {
super(c);
paint.setARGB(255, 255, 255, 255); o T @ 2:04 AW

}

protected void onDraw(Canvas c) {
c.drawCircle(x, y, 3, paint);

}

public boolean onTouchEvent(MotionEvent e) {
X = (int)e.getX(); y = (int)e.getY();
invalidate();
return true;

}
}
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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

* Touch input
— Motion events
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