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Lectures & Exercises

Lecture DateTopic
1 12.1.Introduction to Mobile Platforms & Mobile Interaction
19.1.Mobile Input and Output Technologies
26.1.Mobile Communication, Location & Context
2.2.Evaluation of Mobile Systems

o B W N

9.2.User Interface Design for Small Displays

Exercise DateTopic

0 Developing countries + Android-Eclipse
10.1.Recipe input
17.1.Touch input, gestures
24.1.Location-based Audio
31.1.Evaluation of mobile LMU Web portal

A WO N =
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Mobile Human-Computer Interaction

» General topic
— Human interaction with mobile and wearable devices
— Human interaction while “on the move”

* Goals of this section

— Learn about how to create mobile user interfaces
» Mobile technologies

— Understand that mobile interaction is interaction in context
 “Human factors”

— Learn about specific design considerations for mobile user
interfaces
« Small displays

More about this in WS in
course on Mobile HCI
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Mobile Device Development

 Platform specific
— BREW (C, C++)
— Symbian OS (C++, Python, Qt)
— Apple iOS (Objective C)
— Android (Java)
— Windows CE / Windows Phone 7 (C#, C++)

 Platform independent
— Java ME (Java Micro Edition)
— Flash Lite / Flash
— HTML 5, WAP / WML, cHTML (i-mode)
— SMS, MMS
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Mobile Application Development

* Who of you owns a mobile phone?

— lIs it possible to develop applications for this device?

— Which platforms are supported?

— Which programming languages and tools can be used?
— How to install the programs on the device?
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Market Shares: Smartphones

3Q9 3Q10
2%
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“ Windows Mobile
“ Linux

- other

4%

Source: Gartner

) ) http://www.gartner.com/it/page.jsp?id=1466313
« Android market share grows rapidly

* Apple & Android share 81% mobile Web traffic

« Regional differences
— USA: Apple, Android, RIM; Asia: Symbian
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PDA Platforms:
Palm OS / Windows Mobile

« Palm OS (historical, now webOS)
— Operating system for PDAs
— Initial release: 1996

— Development: CodeWarrior Development
Studio for Palm OS

— Languages: C/C++

« Windows Mobile (Windows CE)
— Operating system for PDAs and smart phones
— Initial release: 1996
— Development: Microsoft Visual Studio
— Languages: C++, C#, Visual Basic .NET
— http://www.microsoft.com/windowsmobile/
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en.wikipedia.org/wiki/Windows_Phone 7

\Windows Phone 7 windowsphone7.com

msdn.microsoft.com/en-us/windowsmobile

« Successor of Windows Mobile

— Launched October 21, 2010

* “Metro” design language historys
— “Typography is beautiful”, no decoration s
_ “Start Screen” made up Of utllesn k' 't
» “Tiles” show live application data

— “Hubs” integrate local and online content
* “Pictures hub” = local photos & Facebook photo album
» “People hub” = contacts from Gmail, Facebook, etc.
“Music and Video hub” integrates with Zune
» “Games hub” integrates with Xbox Live

* Windows Phone Marketplace
 Advertising platform
* Programming: C#, Silverlight
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Symbian
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1997: Psion’s EPOC OS 5 HR ,,,.,,f
« 1998: Symbian consortium and Symbian OS

— Ericsson, Nokia, Motorola, Psion (founders)
— Sony Ericsson, Siemens, etc. (shareholders) 1984 Psion 1

« 2000: First Symbian OS phone (First PDA)
— Ericsson R380

« 2008: Nokia buys Symbian Ltd.

« 2009: Symbian made open source
— July 2009: 250 million Symbian phones shipped

« Current version: Symbian”3

« 2010: Motorola, Samsung, LG, Sony-Ericsson will
abandon the platform
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Symbian Characteristics

 OS for resource-constrained handheld devices

— Pre-emptive multitasking, multithreading, memory protection,
client-server architecture

— Special features: conserving memory, reliability, CPU switched off
when applications are not dealing with events

* From the developer’s point of view
— User interface framework
— APIs (was Symbian C++; now C++, Qt)
— SDK, Tools

* From the user’s point of view
— Consistent user interface
— Extensible (third party applications)

Nokia N95 | Ufatoe |
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Java ME
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Java ME: Java on Mobile Devices

* “The most ubiquitous application platform for mobile
devices” (SUN)
— http://java.sun.com/javame/ (moved to Oracle)
— More than 2 billion phones shipped supporting Java ME
— Not supported by newest mobile operating systems

2 ° Jonathan Knudsen and Sing Li.
Beginning Beginning J2ZME: From Novice to
JZ2ME Professional. 2005.

Sttt - Source code: http://www.apress.com/
resource/bookfile/2080

Jrataen Konpdiee
and S U
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CLDC & MIDP

« Specify set of libraries for a particular device class

— Mobile Information Device Profile (MIDP)
— Connected Limited Device Configuration (CLDC)

* Device profiles for handheld MIDP 2.0
devices, set-top boxes, etc. javax.microedition .lcdui

javax.microedition .lcdui.game
javax.microedition .media
javax.microedition .media.control
javax.microedition .midlet
javax.microedition .pki
javax.microedition .rms

CLDC1.1
java.lang
_ _ java.lang.ref
APIs restricted in java.io
comparison to java.util
J2SE java.microedition .10
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MIDlet (MIDP Application): Life Cycle

constructor
P aused destroyApp()
startApp() pauseApp)
Active n Destroyed

destroyApp()
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Anatomy of a MIDlet Suite

MidletSuite.jad
ﬁ Contents of MidletSuite.jar
MidletSuite.jar AN AN
class resource
. N
N\ AN
class resource
MANIFEST.MF
N\ AN
class resource
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User Interface: View from the Top

User-interface classes
Javax.microedition.lcdui Displayable

Device display represented by
Display (getDisplay()) /\

* Display: easel

Screen Canvas

» Displayable: canvas

on easel / & \

« Canvas: Discovery Alert TextBox

 Screen: Abstraction

List Form
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Prototyping: Adobe Flash / Flash Lite

» Rapid development of interactive content E E Flash

« Cross-device development

— Android, Windows Mobile, Windows Phone 7,
Symbian, BREW, Palm webOS, Blackberry

— Not iOS!

* Features
— Language: ActionScript
— Input: text entry; multitouch and gestures; accelerometer
— Media handling (images, sound, video)
— Loading and parsing of XML
— Persistent data

Optionen Zurtick

http://www.adobemediaplayer.com/devnet/devices.html
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Android



Android

aNn>=0ID

Free, open, mobile platform

— “Software stack for mobile devices that includes an
operating system, middleware and key applications.”

— Apache v2 open-source license

Open Handset Alliance
— Group of 34 companies that develop Android platform

Linux as hardware abstraction layer
— Kernel, device drivers

Java

— Application framework
— Applications (and C/C++ native SDK)
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Android

* No distinction between core and
3rd party applications _‘

— All components can be replaced

* Integration of data on the phone with data on the Web

* T-Mobile G1
— First commercial Android handset
— Google Maps Street View, Gmail, YouTube
— Available in the USA since October 23rd, 2008

http://code.google.com/android/dev-devices.html
http://en.wiki ia.org/wiki/T-Mobile _G1

http://www.htc.com/www/product/g1/overview.html
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Outline

The Android Platform

Installing Android & Hello World
Activity Lifecycle & Intents
Resources & Ul Components

Next lectures:
« Basic Graphics & Touch Input

» Location & Maps
» Bluetooth
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Android Books

- Sayed Y. Hashimi, Satya Komatineni: pm : -

Pro Android. Android
Apress, 2009. ISBN 1430215968. g o s

— General introduction into the concepts of Android

......

* Many other books on Android available
— http://tinyurl.com/399ksu3

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

very good!
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The Android Platform

General-purpose computing
platform for mobile devices

Linux-based OS stack

— Hardware abstraction, memory
management, process management

— Dalvik VM (register-based, smaller
class files)
Application framework

— Activities, services, telephony,
connectivity, graphics, Ul, etc.

— Applications can publish capabillities,
replace components

Android SDK
— Java API (most of Java SE)
— Ul framework

Michael Rohs, LMU Mensch-Maschine-Interaktion 2

Java libraries

User Applications

Activities / Services

Ul / Graphics / Views

Telephone / Camera

Multimedia

SQLite Database

HTTP / Connectivity

Java SE / Java Apache

Dalvik VM

Core C Libraries

Linux
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History of Android

« 2005

— Google buys startup company Android Inc.
— Work on Dalvik VM starts

« 2007

— Open Handset Alliance announced (http://www.openhandsetalliance.com)
— “Early Look” SDK

« 2008

— T-Mobile G1 announced
— SDK 1.0 released
— Android open sourced under Apache’s open source license

« 2009
— SDKs 1.5 (Cupcake) and 1.6 (Donut) released

http://www.techradar.com/news/phone-and-communications/mobile-phones/a-complete-history-of-android-470327
http://www.wired.com/techbiz/media/magazine/16-07/ff _android?currentPage=all
http://en.wikipedia.org/wiki/Android (operating_system)#Histor:
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Architectural Goals

« Encourage low-cost development of mobile applications
— Openness, affordability, quality development framework

« Enable interaction between applications
— Services, data exchange, Ul

* Exploit cloud-computing model
— Local data stores, backed up on the Web
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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 WeDbKit Dalvik VM
FreeType Graphics
Linux Kernel, version 2.6
Device Drivers Resource Access Power Management
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Android Characteristics

* Activity
— Applications structured as Activities
— Alogical unit of user action
— Typically represented by a screen containing views
— Can also be viewless (e.g. a service)

* Framework manages lifecycle of activity
— Hide, restore, stop, close activity windows

* Declarative Ul definition (XML files)

— Resources (view definitions, strings, bitmaps)
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Installing Android
and Hello World



Installing Android (1/2)

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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Installing Android in Eclipse (2/2)

* In Eclipse: Install New Software...
— https://dl-ssl.google.com/android/eclipse/

* Point Eclipse to the Android SDK starter package
— Menu: Preferences, Android, SDK Location

* In Eclipse: Android SDK and AVD Manager

— Install packages, update all...
— Add new virtual device for newest platform version.
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In Eclipse: Install New Software...
Android Plugin — https://dl-ssl.google.com/android/eclipse/

(€1nstall -1l x|
Available Software I 1
Check the items that you wich to install, 09‘;
h

Korkvth:ol hetps: ffdl-ssl.googha. comfandroidfedipsa/ - https:[idl-ssl.google.comfandroidfecipsa/ ;] Add... I
Find more software by working with the "Available Software Sites' praferances,

Inp- fiker text

Name [ versica |
= 2] ¥0 Developer Tools
[ <0 Androd DOMS 0,9.3.v200909031112-12945

[ <p» Android Development Tools  0,9.3,v200903031112-12945

[ Detais
p—
—
[V Show only the latest versions of avalable software ™ Hide kems that are akeady nstaled
IV Group items by category what is akeady instaled?

[V Contact sl update sites during instal to find required software
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Set Path to Android SDK Starter Package

=TE
I',“,': fiter te m - v v
& Ankt SOK Location: | D:idev\android-sdk-windows-1.6_r1 Browss... |
#- Help '
Note: The kst of SOK Targets below & reloaded once you hit ‘Apply” or 'O,
#- InstalUpdate g s
@ Java Target Name | vendor | Patform | ap... |
#- Run/Debug Android 1.5 Android Open Source Project 1.5 3
[+ Tasks Android 1.6 Androed Opean Source Project 1.6 4
- Team Google APIs Google Inc. 1.5 3
[#- Usage Data Collector Google APTs Google Inc. 1.6 4
Validation
[+ XML
Standard Androwd platform 1.6
Rastore Defaults I Apply I
-
(? oK cancel |
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Update Packages

3 Android SDK and AYD Manager -10] x|

Virtual Devices
Instaled Packages

%[ X Android SDK Tools, revision &

+ ) Documentation For Android SDK, API 8, revision 1

+ ‘W' SDK Platform Android 2.2, AP] 8, revision 2
&[S Samples for SDK API 8, revision 1

#-[¥] "% Google APIs by Google Inc., Android AP] 8, revision 2
- ‘W' SDK Platform Android 2.1, AP] 7, revision 2

#-[2 > Samples For SOK API 7, revision 1

#-[#] ‘% SOK Platform Android 1.6, AP 4, revision 3

. W' SOK Platform Android 1.5, API 3, resision ¢

& Em Market Licensing package, revision 1

— Description
SDK Source: https:jjdl-ssl.google.comjandroid/repository/reposkory. xml
19 packages found.

Add Add-on Ske... | Desste add-on site. . | ¥ Display updates only

Refresh | Install Selected
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Creating Your First Android Project

File > New Project > Android > Android Project

1o
Select a wizard

— <>
—_—

J' Android Test Project
® @& ovs
#- = Java
#-{= Examples

7
\

v

?r_

g
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_ioix

New Android Project
Creates a new Android Project resource. q

e

—Contents
(% Craste new project in workspace
(" Create projact from existing source
V' Use defauk location

Lozation: | D:fdeviEdipseWorkspaceAndroidfHelloAndroid

| vendor [ Patform [ apr... |
Android Open Source Projact 1.5 3
Android Open Source Project 1.6 4
Google Inc. 1.5 3
Google Inc, 1.6 4
Uniquely identifies
the application!
O, <pack | met> |[ Eewh Cancel
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€& Java - HelloAndroid/src/de/tuberlin/tabs /MainActivity.java - Eclipse
File Edt Run Source Navigate Search Project Refactor Window Help

e JgJ%Jﬁ*}#'OOQa'IL‘:ﬁl&}"@'J@@-9""Js" @ o] (11| B BoRs
: X

N /T S5
XN Heurchﬂ = O || [J) Mainactivity.java Eﬂ\q mainml
= \};él Lo package de.tuberlin.tlabs;
= 197 HelloAndroid . \ e

B-GB orc +import android.app.ictivity;[]

=8 de.tuberln.tabs ) ) o o

OB 11inActivky . java public class Maindctivity extends Activity |{
= &# gen 'n'r-rr-rjr--j13'-wF1L~.,' /** Called vhen the activity is first created. */
_._,_ Loy JaYa ~2) T’(- F‘-- TP
=8 de.tuberin.tiabs 4 S
& @ R.jave publioc void onCreate (Bundle savedInstanceState) |{

G] B\ Android 1.6 super.onCreate (savedInstance3tate) ;

Q—; ks secContentView(R. layout.main) :
=) J: res }

=& drawable }

. [5] icon.png

== layout

: X main, xmi

== values

X strings.xml
Q' AandroidManifest, xml
|5 defauk.properties
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Define Missing Android Virtual Device

-[Of x|
Installed Packages List of existing Android Virtual Devices:
Available Packages AYD Name | Target Name | Platform | APTLevel || Mew...
v my_16 Android 1.6 1.6 4
v my_avd Android 1.5 1.5 3 Delete...
Repalr,,,
Details
[ Start... |
Refresh
+ A valid Android Virtual Device.
X An Android Yirtual Device that faled to load. Chck 'Detalls' to see the error,
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I 5554:my_16

"Hello Android

1 fofsfalsfsrfs o fo
o Jw e = [t |y Juli o |p
s [o e To n |y [x[u |2
%z [ fc v s [viw| [
T 2 S 7 P
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I 5554:my_16

P [T00) TN [T [ IS
npe ” }‘j 7| ol
=

PV e e o |
S— 7
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I 5554:my_16

@ 2 @ 5!

Alarm Clock Browser Calculator Camcorder <« \ o

VY

- § & @0 0

Camera Contacts Custom Dev Tools
Locale

v s @7 E r_‘l_“ﬁ#r gr—'@[ R g [ o

Dialer Email Gallery Gestures

Builder rl u]: "'f_ {‘! }' _' : 'ir, +1i.

- ,,_y\ [ %9 r \' : rf T[ <| S ‘:‘f :"':7;:;'

Hello Messaging Music Settings
Android
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- Java - HelloAndroid/src/de/tuberlin/tlabs /MainActivity.java - Echipse

File Edt Run Source Navigate Search Project Refactor Window Help

B |8 | B B-0-Q-|EHFG-|®@S V-]V s 0 0|0
siemBaimuiia, | nerecti] = O 0 worscy e 52l )
= §3| A T package de.tuberlin.tlabs;
= f?ﬁﬂw ®import android.app.hetivivy;’

= & de.tuberin tiabs
public class NainActivity extends Activity |

/** Called vhen the activity is first created. */

)

Qoverride
| public void onCreate (Bund savedInscanceScace) {
i super.onCreat avedInatance
' setContentVidu (R, layout . mazn) ;
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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="#ll_parent"

android:layout_height="wrap content”

android:text=A@string/hello
/>

</LinearLayout> 'Hello Android

s ~ \Alnrlr AMainArctivityuy!
ACHO VWONIA, wialflACLIVILY.
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Separating text strings from 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 ello World. MainActivity!
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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 {
}
public static final class drawable {
public static final int icon=0x7f020000;
}
public static final class id {
public static final int Button01=0x7f050000;
}

public static final class layout {
public static final int main=0x7f030000;
}

public static final class string {
public static final int Button01=0x7f040002;
public static final int app_name=0x7f040001;
public static final int hello=0x7f040000;
}
}

B 5554:my_16

Hello Android

Hello World, MainActivi

-

'

\/J
\J

“ ¥
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& Java - HelloAndroid/res/layout/main.xml - Eclipse

Fie Edt Run Navigate Search Project
|8 S a0 &

I8 Package Explorer 23 T Hisrarchy

-
)

- ';;' HedloAndrod

- src
i de.tuberdin tiabs
+-|J] ManActivity.java
=1 gan :
=1 &3 de.tuberin.tlabs

& ar
=& drawable
¥ jcon
+ &
= \4./ layout
Y man

=& stng
b app_name
Y Button01

Y helo

B\ Androd 1.6
o assets

- = I1es

\

> drawable

*] icon.png
layout

X main.oml

5 values

X strings.xmi

Q AndrosdManfest, xml
defauk . properties

+ = Test

Michael Rohs, LMU
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J] MainActivity. java

2 Views

Refactor Window Help

,J. 'n:-/ 6 - “ : y - » v .: - - v
Q *main.xml 23 | default. properting

mcc v mC | tag |
Densty -/“I(C-cf.:,l:) :] Keybrd v’lleIr:.‘aul

€1 strings. xml

:] Touch « I(Ccfaut)

Edting config: default

> Layouks
@ Absolutelayout
@ OvalerFiker
(E]) ExpandableListy...
(F) FrameLayout
@ GridView
[H]Horizonkatscrol...
m ImageSwitcher
(L] LinearLayout
[r] L" '\’nw
M) MadaControlier
[ﬁ] RadoGroup
[R]RelativeLayou

(S) Surf aceView
(V) view

AT\ <)

(V) ViewStub
(A) AnaiogClock

cffgl AutoCompleteT...

(R) Button
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€ Java - HelloAndroid/res/layout/main.xml - Eclipse
|Fle Edt Run MNavigate Search Project Refactor Window Hebp

Ci~ | @ S5 &

Package Explorer &3 e Hierarchy

1> HelloAndrond
233

=1t de.tuberlin.tiabs
+-|J] MainActivty.java
008 oen (&
i de.tuberin, tisbs
= |J] R.java
=G r
& atr
& drawable
v con
d
layout
U man
= \‘J string
Y app_name
Y Button0l

v helo

- &
\':(-j;

B Androd 1.6
> assets
- lA . 185
| (2> drawable

"] icon.png

=1-{&> layout
X main.xmi
(> values
X strings.xmi

Q AndrodManifest, xml
| defauk.properties

2 _ Test

Michael Rohs, LMU

Q- | EH G| ™
= O 1] 1] Mainactivity. java Qumainaml 153
“ | mec v| MNC
Densky + |(Default) *| Touch

(A) Absolel ayout
[5: DialerFiker
[g Expandablelisty
[i Framel ayout

[Q: Gridview

[ﬁ: HorizontalScrall..

(1) tmagaSwatcher
[F Linearl ayout
[LJ ListView
[q‘ MediaController
[R)RadiGroup

[ﬁ, Relstivelayouf
- — N

Views
©) Surfacevie
(\2) View
(V) viewsStuf
(EC AnalogJock.

A) AukoC
(B)Button
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pleteT...
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Declarative Definition of Uls
main.xml

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmiIns: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:tet="@string/Button0
android:id=J@+id/Button01"”
android:layout_width="wrap_ 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

Click me now!
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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"> QD SEDUBEING)
<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> [ Initial activity of application }
</application> « Listed in application launcher
<uses-sdk android:minSdkVersion="4" />
</manifest>

roid.com/apk/res/android”
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Ul from XML resources
MainActivity.java

package de.tuberlin.tlabs;

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

public class MainActivity extends Activity {
[** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.main);

}
}
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Ul programmatically defined
MainActivity.java
package de.tuberlin.tlabs;

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

public class MainActivity extends Activity {
[** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedinstanceState);
/] setContentView(R.layout.main);
TextView tv = new TextView(this);
tv.setText("Hello World (TextView)!");
setContentView(tv);

~

XML resource <TextView...>

1L

Java object
android.widget. TextView Y
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Eclipse Perspectives

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

- -~ New Window p: - -
jri o8 |8 (%90 -Q- ® 4o (g (1 |
5 - . 8 New Editor : -
4 Package Explorer 23 T8 Hierarchy | — = 0O\ a Note o R
- Bl e Show Yiew ¥ 123 Java Browsing '
*-%= HelloAndroid e
E]IDj MotesList = Re0mezs m X axs I Other...
E] (B src Save Perspectn.re as...
- =3 com.example.android.notepad Reset Pam... 1
- J] NoteEditor.java Close Perspective
=1 |J) NotePad.java Close All Perspectives
=& Notepad ' fle coluwn */
] _ »
53-8 Notes Neviasen COLUMN INDEX TIT
¥ AUTHORITY g Android SDK and AYD Manager
c .
e MNotePad() ‘ Preferences
[+ AJ NotePadProwder java mhundle savedInsta:
m ar e crrma» Aanl raata lflocarracd TnorancaStratral »
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Debugging in the Emulator

» Set Breakpoint with Ctrl+Shift+B (36 +Shift+B)
« Step through code with F5, F6, F7 (fn + F5, FG6, F7)

- Debug - NotesList/src/com/example/android/notepad/NotesList.java - Edlipse
Fie Edt Refactor Run Source Navigate Search Project Window Help

=101 %]

,L»w S 8 sa & O-Q',e&-v'~lf? $ o @ (n 4| %5 Debug & Java

< - \‘, - V ) l“ -
% U / N /\
t’ 2 @ © = | F = = M- N @ ) e - = M)
Debug £3 P BN D = | X variables £ . 9 Breakpoints 4 |
o m.-ad[\3> dod T Tiotestist)) || Name [ value
= NotesList.onCreate(Bundle) lne: 63 J # @ this Notesis
= Instrumentation. calldctivityOnCreate{Activity, Bundie) Ine: 1123 O savadinstancesState ndl
= ActivityThread. performLaunchActiviey(Activity Thread$ActivityRecord, [ | |
= Activity Thread. handleLaunchactivity{Activity Thread$activityRecord, In i ill
‘ = Activity Thread. access$2100(Activity Thread, ActivityThread$ActivityRe: w
«| | » 4] 2|
- — SUE— < V- >~ = ~
Q Noteslist Marifest | [J] Nokestist.jova 3 . U] NotePadjova | = O || 5= outine £3 N\ B R o T8
) - - ' :‘ #  com.example.android.notepad -
F0verride B2 mpoet dedarations
protected void onCreate (Bundle savedInstanceState) {(J =0 "?‘fﬂ"t 7
super.onCreate (savedInstanceState) “P' TAG : String
@' MENU_ITEM_DELETE - in!
SF - —
setDefaultKeyNode (DEFAVLT KEYS SHORTCUT) ; e TENU_ITEM _INSERT - int
& F PROJECTION - Strngl]
5 F
/ 1If no data was gaven in the intent (because 1 & COLUMN_INDEX_TITLE : irx
/ as a NAIN activity), then use our default corw « onCreate{Bunde) : void v
» «| |l B
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Inspecting Variables

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstancel3rare) ;

setDefaultKeyMode (DEFAULT KEYS SHORTCUT):

If no datca was given in the intent (because we w

ere started
as a MAIN activity), then use our dsfault content provider
Intent intent = getIntent():
| L (IN0 0 intent= Intent (id=830060490448) A
e & mAction= null
} : —

@ mCategories= null
# @ mComponent= Componenthame (id=830060490608)

=
- eeMeba ||

getList|{Intent { flg=0x10000000 cmp=com.examp1e.android.notepad/.Notg;]

Info

Perf rying
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

— trace viewer tool a togcat £ (@ Devicks | (B Emsstr Control| Q1 File bupiorer | § Heap| O Resource Explorer | 3 Thvesds| ~ O
: QOO +# - ’~
* File explorer tool |, I — i
t 1 fI Tine |_|pid | tag | Hessage | Al
O VIeW I eS 10-13 00:40 1 867 Syste vairting for debugger to sattle
. 10-13 00:40 I 867 Syste vaiting for debugger to settle
On the deVICe 10-13 00:40 I 867 Syste vaiting for debugger to settle
10-13 00:40 I 867 Syste vaiting for debugger to settle
10-13 00:40 I 867 Syste vairting for debugger to sattle
10-13 00:40 I 867 Syste vaiting for debugger to sattle
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 actaivity com . exaxple. an
10-13 00:40... D 713 dalvikvm GC freed 43 objects - 2096 bytes . .
10-13 00:40 D 620 dalvikvm GC freed 2956 objects 7~ 167520 by
10-13 00:42 D 571 dalvikva threadid=l?: bogus mon 1+0>0; adj. .. j
Fiker: |
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Concepts so far

Project directory structure
— Src, gen, assets, res, AndroidManifest.xml
Resources
— Declarative view definitions in XML
— Localization of string resources
— Selection of icons/images based on resolution
— Resource identifiers

Application as collection of Activities
Manifest file
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Activity and Application
Lifecycle



Applications

Default: Application < Linux process < Virtual Machine

Each application has a unique Linux user ID
— Application files only accessible by this Linux user ID

Applications can share a user ID
— Applications with the same ID can share a process/VM

Application components
— Activities
— Services
— Broadcast receivers
— Content providers

Components can register their capabilities with the system
— Declared in manifest file
— Example: Barcode recognition service for other application
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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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Services

Application component without a user interface
Runs in the background and performs some task
Example: Downloading data from the network
Local services: invoked from the same process

Remote services: invoked from other processes
— But: from same device
— Android Interface Definition Language (AIDL)
— Remote Procedure Call (RPC)
— Exposing service to clients: declaration in manifest file

Michael Rohs, LMU Mensch-Maschine-Interaktion 2 WS 2010/2011



Broadcast Receivers

Application component that receives and reacts to
broadcasts

— No user interface
System receives and dispatches broadcasts

Example broadcasts

— From System: Timezone changed, battery low, language setting
changed

— From an applications: download finished

Reaction to broadcast
— Post a notification to the status bar - NotificationManager

— Start an activity with a user interface
— Etc.
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Content Providers

« Common interface for querying an application’s data
— Images, contact information, notes, emails, etc.
— Content provider defines public URI
— Expose data as rows and columns of a table

« Data sources (not exposed)
— File system
— SQLite database
— Network
« Content resolvers
— Dynamic lookup of content provider based on URI
— Example: content://com.google.provider.NotePad/notes/3
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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
of a task: . Web browser activity
invoke <

_ Email client activity
invoke <
Telephony activity
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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 savedinstanceState);
— protected void onStart();
— protected void onRestart();
— protected void onResume();
— protected void onPause();
— protected void onStop();
— protected void onDestroy();
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State Transitions
of an Activity

« Use callback
methods to
manage state
and resources
of the activity

 Example: onPause
— Stop OpenGL

v

-l onCreate() I

screen updates

_need memory

User navigates
back to the
actny onStart() -~ onRestart() |
onResume() ‘j
Activity is ~ The activity
running comes to the
_foreground
' Another activity comes ’
_in front of the activity
~ The activity
Other applications comes to the
1—- onPauss() _foreground

— Stop game engine
updates

— Stop sending data
via the network

—T

_The activity is no longer visible

onStop()

—T—

onDestroy()
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Intents



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
— Raise events (= publish-and-subscribe)
— Represent actions to be performed in the future

Intent registry

— http://www.openintents.org
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Example: Invoking an Activity

» Activity to be invoked
public class BasicActivity extends Activity {
public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.main);
bl
e In AndroidManifest.xml
<activity android:name="BasicActivity" android:label="My Basic Activity">
<intent-filter>
<action android:name="com.andbk.intent.action. ShowBasicView" />
<category android:name="android.intent.category. DEFAULT" />
</intent-filter>
</activity>
 From another activity
Intent intent = new Intent("com.andbk.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

* Intents list
— http://developer.android.com/guide/appendix/g-app-intents.html

 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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Intent Resolution

Intent resolution maps Intent to component
If multiple possible receivers, shows selection list

Matching Intent against all <intent-filter> descriptions in all
iInstalled application packages

Information used for resolution
— Action
— Category
— MIME type / scheme
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Matching Intents to Activities

« Generic action ACTION _VIEW
Intent intent = new Intent(Intent. ACTION_VIEW);
intent.setData(Uri.parse("http://www.Imu.de"));
startActivity(intent);

* Intent registration names scheme
<activity ...>
<intent-filter>
<action android:name="android.intent.action.VIEW" |>
<data android:scheme="http" />
<data android:scheme="https" />
</intent-filter>
</activity>
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Matching Intents to Activities

« Other data attributes
— host, mimeType, port, path, pathPattern, pathPrefix

* Handling a MIME type
<intent-filter>
<action android:name="android.intent.action.VIEW" [>
<data android:mimeType="vnd.android.cursor.dir/vnd.google.note" />
</intent-filter>
« Passing additional information to an intent
Bundle b = new Bundle();
// add key/value pairs to bundle
intent.putExtras(b);
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Explicit Intents

 Invoking an Activity by ComponentName

Intent intent = new Intent();

ComponentName cn = new ComponentName
("com.android.contacts”,
"com.android.contacts.ContactsEntryActivity");

intent.setComponent(cn);
startActivity(intent);

 Invoking an activity by class (is accessible)
Intent intent = new Intent(this, BasicActivity.class);
startActivity(intent);
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Resources



Resources

* Declarative definition of Ul elements =85 gen rcenerated 1ava Fies)
— Examples: strings, bitmaps, =} com.example.android.notepad

dialog boxes, audio i 'ﬁdi'j:va
« Separate from source code % Qf assets
i &2 res
— Change resources and code independently | & ~ 4 ..abe
— Example: localization, look & feel changes = = “{#] app_notes.png
. o . . - layout
* Resource identifiers 2> R.java L ——

— Source code uses resource ID X noteslist_item.xml
: i P X title_editor.xml
— R.java automatically updated £ vakues
X strings.xml
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String Resources

* In /res/values/strings.xml
<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="app name">Note Pad</string>
<string name="button ok">0OK</string>

</resources>

 In /gen/<package>/R.java
public final class R {
public static final class string {
public static final int app _name=0x7f04000Db;
public static final int button o0k=0x7f04000c;
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Hello World, MainActivity!

Layout Resources

* View for a screen defined in an XML file

* In /res/layout/main.xml

<?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”>
<TextView

android:text="@string/hello" /> android:id="@ +id/text1"

android:layout_width="fill _parent”
android:layout_height="wrap content”

<Button
android:text="@string/Button01" android:id="@+id/Button01"

android:layout_width="wrap content"
android:layout_height="wrap_content" />

</LinearLayout>

Michael Rohs, LMU Mensch-Maschine-Interaktion 2 WS 2010/2011



ry this text instead

Layout Resources

* |nstantiated in Java

public class MainActivity extends Activity {

u!] Dl @ 9:47 am
: : HelloAndroid s
public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);

setContentView(R.layout.main);

TextView tv = (TextView)
this.findViewByld(R.id.text1);
tv.setText("Try this text instead");

Michael Rohs, LMU Mensch-Maschine-Interaktion 2 WS 2010/2011



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"

. @+id/text]

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

<Button
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Image Resources

Automatic id generation for images in /res/drawable

— Example: /res/drawable/sample_image.jpg T
- R.drawable.sample image

Supported types: .gif, .jpg, .png

o M @ 11:54 AM
Usage in XML Hello Sanged Androdd Youreeboid,
<Button android:text="@string/Button01"

android:background="@drawable/sample image" />

Usage in Java

Button b = (Button)this.findViewByld(R.id.Button07);
b.setBackgroundResource(R.drawable.sample_image);
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Ul Components

« Common Controls
» Layout Managers
* Menus

* Dialogs



Common Controls

” 14

* Predefined user interface elements (“controls”, “widgets”)

— Define basic interaction patterns
— Semantics known to users

« Standard widgets

— Text fields, buttons, lists, grids, date & time controls
« Android-specific controls

— MapView (display a geographic map)

— Gallery (display a list of photos)
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Core Ul Component Classes

java.lang.Object
1 android.view.View

. droid.vi Vi 1 android.view.ViewGroup
andarold.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
— Is 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)
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Name: John Doe

Creating a Ul in Java A dracs:

911 Hollywood Blvd

package com.androidbook.ch04;

import android.app.Activity;
import android.os.Bundle; parent container
import android.view.ViewGroup.LayoutParams;
import android.widget.LinearLayout;

import android.widget. TextView;

name container

address container

public class MainActivity extends Activity {
private LinearLayout nameContainer;
private LinearLayout addressContainer;
private LinearLayout parentContainer;

public void onCreate(Bundle savedlnstanceState) {
super.onCreate(savedlnstanceState);
createNameContainer();
createAddressContainer();
createParentContainer();
setContentView(parentContainer);
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Name: John Doe

Creating a Ul in Java A ddrace:

911 Hollywood Blvd

private void createNameContainer() { name container (horiz.)
nameContainer = new LinearLayout(this); " : ,
. ext view | |text view
nameContainer.setLayoutParams( (label) (value)
new LayoutParams(
LayoutParams.FILL PARENT,
LayoutParams.WRAP_CONTENT));
nameContainer.setOrientation(LinearLayout. HORIZONTAL);
TextView namelbl = new TextView(this);
nameLbl.setText("Name: ");
nameContainer.addView(nameLbl);
TextView nameValuelLbl = new TextView(this);
nameValuelLbl.setText("John Doe");
nameContainer.addView(nameValueLbl);
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Name: John Doe

Creating a Ul in Java A ddrace:

911 Hollywood Blvd

private void createAddressContainer() { address container (vert.)

addressContainer = new LinearLayout(this); text view (label)
addressContainer.setLayoutParams(
new LayoutParams(
LayoutParams.FILL PARENT,
LayoutParams.WRAP_CONTENT));
addressContainer.setOrientation(LinearLayout. VERTICAL),
TextView addrLbl = new TextView(this);
addrLbl.setText("Address:");
TextView addrValuelLbl = new TextView(this);
addrValuelLbl.setText("911 Hollywood Blvd");
addressContainer.addView(addrLbl);
addressContainer.addView(addrValuelLDbl);

text view (value)
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parent container

Creating a Ul in Java

name container

address container

private void createParentContainer() {
parentContainer = new LinearLayout(this);
parentContainer.setLayoutParams(new LayoutParams(

LayoutParams.FILL PARENT,

LayoutParams.FILL _PARENT));
parentContainer.setOrientation(LinearLayout. VERTICAL);
parentContainer.addView(nameContainer);
parentContainer.addView(addressContainer);
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Creating a Ul in XML Name: John Doe

(/res/layout/test_xm|) Address:
911 Hollywood Blvd

<?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 xmiIns: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="911 Hollywood Blvd." |>
</LinearLayout>
</LinearLayout>
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Setting the XML Ul in Java

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

}
}
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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.test);
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Common Controls



Text Controls

TextView
— Display text, no editing

— Automatic link creation if text contains URLs
android:autoLink="all*

EditText

— Text editing
— Expands as needed

— Correct spelling errors
android:autoText="true"

AutoCompleteTextView
— Displays suggestions for word completion

MultiCompleteTextView

— Displays suggestions for each word
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EditView Input Type

« android:inputType="textEmailAddress"”

qi[wi (e} Fr] Ft] by ful [
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DEL
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Done
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D@ 1.03em
AutoCompleteTextView
English UK
English US
« XML
<AutoCompleteTextView qwer tyuiop
android:id="@+id/auto” ... /> asdfghi]jk.I
* Java £z xcvbnmag
AutoCompleteTextView actv = e e e e

(AutoCompleteTextView) findViewByld(R.id.auto);
ArrayAdapter<String> aa = new ArrayAdapter<String>(this,

android.R.layout.simple dropdown item 1line,
new String[] {"English UK", "English US", "Hebrew", "Hindi", ... });
actv.setAdapter(aa);

- Adapter

— Resource ID for showing a single item
— The data to use

Michael Rohs, LMU Mensch-Maschine-Interaktion 2 WS 2010/2011



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 savedlnstanceState) {
Button b = (Button) findViewByld(R.id.button1); counter = 3
b.setOnClickListener(this);

}

private int counter = 0;

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

}
}
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List Controls

 Vertical list of items
« Usage
— Derive from android.app.ListActivity.ListActivity
— Set a ListView
— Setting data for the list view via setListAdapter
 Definition of list item in list_item.xml

<LinearLayout ...>
<CheckBox android:id="@+id/checkbox" ... >
<TextView android:id="@+id/textview1" ... />
<TextView android:id="@+id/textview2" ... />

</LinearLayout>
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Android Specific Controls

DatePicker and TimePicker

AnalogClock and DigitalClock

MapView

Gallery
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Layout Managers



LayoutManagers

« LayoutManagers
— Are containers for views (children)
— Have specific strategy for controlling children’s size and position

« Layout Managers in Android
— LinearLayout: horizontal or vertical arrangement
— TablelLayout: tabular form
— RelativeLayout: arrange children relative to one another or parent
— AbsoluteLayout: absolute coordinates
— Framelayout: dynamically change controls

« Layout width and layout height

— fill_parent: child wants to fill available space within the parent
— wrap_content: child wants to be large enough to fit its content
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TableLayout

First Name:
Eoa el Obama

« Extension of LinearLayout
 Example:

<TableLayout android:layout_width="fill _parent"
android:layout_height="fill_parent"™

<TableRow>
<TextView android:layout_width="wrap content"
android:layout_height="wrap content" android:text="First Name:" />
<EditText android:layout_width="wrap content"
android:layout_height="wrap content" android:text="Barak" />

</TableRow>

<TableRow>
<TextView android:layout_width="wrap content"
android:layout_height="wrap content" android:text="Last Name:" />
<EditText android:layout_width="wrap content”
android:layout_height="wrap_content” android:text="Obama" />

</TableRow>

</TableLayout>
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uY] Dl @ 9:21pM

RelativeLayout

<RelativeLayout android:layout_width="fill _parent"
android:layout_height="wrap content"™>
<TextView android:id="@+id/userNameLbl"
android:text="Username: "
android:layout_width="fill_parent"
android:layout_height="wrap content”
android:layout_alignParentTop="true” />
<EditText android:id="@+id/userName Text"
android:layout_width="fill _parent"
android:layout_height="wrap content”
android:layout_below="@id/userNameLbl" />
<TextView android:id="@+id/disclaimerLbl"
android:text="Use at your own risk... "
android:layout_width="fill_parent" android:layout_height="wrap content"
android:layout_alignParentBottom="true" />
</RelativeLayout>
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) Al @ 9:30pPM

AbsolutelLayout

<AbsoluteLayout
android:layout_width="fill _parent"
android:layout_height="fill_parent” >
<TextView android:text="Username:"
android:layout_width="wrap_content”
android:layout_height="wrap content”
android:layout_x="50px"
android:layout_y="50px" />
<EditText
android:layout_width="wrap_content"
android:layout_height="wrap content”
android:layout_x="160px"
android:layout_y="50px" />
</AbsoluteLayout>
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Screen Configurations

« Configurations
— Portrait
— Landscape
— Square
* Different layouts for different configurations
— Screen resolutions

« Configuration-specific resource subdirectories

— [res/layout-port /res/drawable-port

— /[res/layout-land /res/drawable-land

— [res/layout-square /res/drawable-square
— [res/layout /res/drawable (default)
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Menus



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, fitle
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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Defining Menus in XML

« XML files in /res/menu
* /res/menu/menul.xml
<menu ...>
<group android:id="@+id/menuGroup _Main">
<item android:id="@+id/menu_clear"
android:orderInCategory="10"
android:title="clear" />
<item android:id="@+id/menu_dial"
android:orderInCategory="7"
android:title="dial" />

</group>
</menu>
- Java
public boolean onCreateOptionsMenu(Menu menu) {
getMenulnflater().inflate(R.menu.menu1, menu);
return true;

}
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Dialogs



Alert Dialogs

 Alert dialog examples
— Respond to prompt
— Pick item or option from list
— View progress
o Steps
— Construct android.app.AlertDialog.Builder object
— Set data (list of items) and parameters (e.g. number of buttons)
— Set callback methods for buttons
— Build and show the dialog
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Example Alert Dialog

« Java
public boolean onOptionsitemSelected(Menultem item) {
if (item.getltemld() == R.id.menu_testPick) {

AlertDialog.Builder builder = new AlertDialog.Builder(this);
builder.setTitle("Alert Window");
builder.setPositiveButton("OK", listener);
AlertDialog ad = builder.create();
ad.show();
return true;

}

} 0K
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Basic Graphics and
Touch Input



Basic Graphics: Drawing

« Screen drawing in View.onDraw

« Canvas class for “draw” calls

— drawRect, drawLines, drawCircle, drawText, etc.

— Transformation matrix

— Clipping
Paint class

— Describes colors and drawing styles

— Examples: anti-aliasing, stroke width, text size, etc.
Bitmap class for offscreen drawing

— Explicit creation of canvas and bitmap

— Canvas draws into the bitmap
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Method View.onDraw

public class MyView extends View {
private final Rect rect = new Rect();
private final Paint paint = new Paint();

public MyView(Context c) {
super(c);
paint.setAntiAlias(false);
paint.setARGB(255, 255, 255, 255);

}

protected void onDraw(Canvas c) {
rect.set(10, 10, 310, 20);
c.drawRect(rect, paint);

}
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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 savedinstanceState) {
super.onCreate(savedlnstanceState); 5 SR @ 208 M
myView = new MyView(this); -
setContentView(myView);
}
}
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Touch Input Painting

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

public MyView(Context c) {
super(c);
paint.setARGB(255, 255, 255, 255); ) DA 2:04Am

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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Touch Input Painting (Off-Screen Image)

public class MyView extends View {

private Bitmap bitmap;
private Canvas canvas;

protected void onSizeChanged(int w, int h, int oldw, int oldh) {
bitmap = Bitmap.createBitmap(w, h, Bitmap.Config.RGB_5695);
canvas = new Canvas(bitmap); 0 DG 2:04 AM

}

protected void onDraw(Canvas c) {
if (bitmap != null) c.drawBitmap(bitmap, 0, 0, null);

}

public boolean onTouchEvent(MotionEvent e) {
if (canvas != null) {
int x = (int)e.getX(); int y = (int)e.getY();
canvas.drawCircle(x, y, 3, paint);
invalidate();

}

return true;

bl
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