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Set up your Install the Android SDK,
development Android Development Tools,
environment and Android platforms.

e SDK (Software development kit)

Set up AVDs Create Android Virtual Devices
and devices and connect hardware devices

for testing that will be used for testing. : ® AVD (AndrOid Virtua | DeVice)

Geemmancpecur | | @ gk (Android application

and Android manifest file.

package file)

Build and run Build and run your application
your application in debug mode.

® “platform”: Gingerbread v2.53.6 /

Debug your Debug your application

and logging tools

application using the Android debugging ; V2 .3 .4 iS O U r ta rg et

e ADT (Android Development

Test your application using the
Android testing and
instrumentation framework.

Test your
application

Tools) Eclipse plug-ins plus

P;:gﬁ;‘:t\;g:' Configure, build, and test your I .
dgonell  ppication in release mode. command line tools

Publishing

Release your Publicize, sell, and distribute
application your application to users.
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Intro to Android

Actually Developing for Android 2.3.6

® Requirements
e SDK/AVD

® Eclipse Plug-in
¢ Hello World
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Intro to Android: Requirements

e OS
e Windows XP (32), Vista (32/64)or Windows 7(32/64)
e Mac OS 10.5.8 or later (Leopard, x86 only)
¢ Linux (e.g., Ubuntu Lucid Lynx (32))

o IDE

o Eclipse 3.5 or greater

e “Eclipse IDE for Java Developers” (for example)

® Java

e JDK 5 oré6 (1.5 or 1.6 (not just JRE!))
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Intro to Android; SDK

[ ] II [ ]
® Download and unpack the appropriate “Android SDK and
. e e R N
AVD manager
Windows android-sdk_r15-windows.zip 33895447 bytes cc2aadf7120d12b574981461736a96e9
installer_r15-windows.exe (Recommended) 33902520 bytes ee8481cb86a6646a4d963d5142902c5¢
Mac OS X (intel) android-sdk r15-macosx.zip 30469921 bytes 03d2cdd3565771e8c7a438f1c40cc8ab

Linux (i386) android-sdk_r15-linux.tgz 26124434 bytes 529681fd1eda11cbel1e1d44b42c1432

e This is a program that downloads and manages the

installation of libraries foryou &

+ SDK Platfnrm Andmld 2.1, AF"I '? 'I
" n ~ SDK Platform Android 2.0.1, API 6,

¢ Load the CO rreCt Platfo 'rm SDK v SDK Platf'n'rm: Android 2.0, API 5, re|

| ~ SDK Platform Android 1.6, APl 4, re

. . . ~ SDK Platform Android 1.5, APl 3, re

e Create an Android Virtual Device |2 sok piatform Android 1.1, AP 2. re
~ Samples for SDK API 8, revision 1
~ Samples for SDK APl 7, revision 1

? Google APls by Coogle Inc., Androii

| ? Gnngle APls b\,r Guug[e Inc., Androi

List of existing Android Virtual Devices located at /Users/djp3/.android/avd
| AVD Name Target Mame Platfurm APl Level | I
~ Fall_2010_INF_1 Android 2.2

H‘I’l'””ﬂ B IR e i

http://developer.android.com/sdk/adding-components.html
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Intro to Android

Actually Developing for Android

® Requirements
e SDK/AVD

® Eclipse Plug-in
¢ Hello World
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Intro to Android: Eclipse Plug-in

® The Eclipse Plug-in is called the “ADT"
e Android Development Tools
e Support for menu options in Eclipse which support
e Automatically building Android projects
e User-Interface building for Android

e Debugging support for Android

¢ Packaging files for the Android Market (.apk files)

e The ADT is installed from within Eclipse
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Intro to Android: Eclipse Plug-in

¢ |[nstall the plug-in

e Restart Eclipse

e Configure the plug-in
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Intro to Android: Eclipse Plug-in

® Eclipse File Edit Source Refactor Navigate Search Project Run Window

Jrﬁ' JQ'ﬁ'o Q'J@@'J@@/‘o J\’IJ a"java
M == Bl Taskuise 52 =8
N sl IR 1K
(Find ) P All } Activate...

@ Connect Mylyn PXS

Connect to your task and ALM
tools or create a local task.

rgE Outline 23\ == ]

An outline is not available.

2 problems 23\@ Javadoc] [, Declaration} e ¥ = 08

0items

Description A |Resource Location Type

] o° [0 =%

J Command mode:
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Intro to Android

Hello World

e Create a project
¢ Build a basic U/I
® Run the Application
® Improve the U/l

e Debug the Application

/nl‘\«,‘-
1

http://developer.android.com/quide/index.html

Friday, February 3, 12


http://developer.android.com/guide/index.html
http://developer.android.com/guide/index.html

Intro to Android

Hello World
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® Run the Application
® Improve the U/l

e Debug the Application
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Checking out the phone

® Unpack the phone

Battery

Quick-start card, safety \ =5
and regulatory booklet, .
warranty booklet

Nexus One phone

Charger
(plug varies
by country)

USB cable

l'l"\\\
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Checking out the phone

® Take a look at the sensors
Power button 35mm
é ﬁ headphone jack
————

o ' _ LED
A ight sensors /‘ s e \ [ flash

Moise- — T
\ Speaker

Earpiece
cancellation
microphone
\— Valume

Touchscresn up/down
button

Soft buttons
1

Dock connectors —/
lfor cptional dock acoezzores)

’ W
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Checking out the phone

¢ |[nstall the battery - Do Not Damage My Phones!
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Checking out the phone
e Charge the phone to 100%

e USB to computer

e USB to wall plug
¢ While charging, go through on-phone tutorial
® Do not sync to your Google
® Fnable Location reporting

® Set Date and Time

® Register your device with OIT (or send me the MAC address)

¢ Home -> Menu -> Settings -> About Phone -> Status
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Activity Lifecycle

® Key lOOpS onCreate()
° ° ° User navigates
® Entire Lifetime [ veck o e ] I
onStart() onRestart()
¢ onCreate()- onDestroy() I

onResume()
o Visible Lifetime

e onStart() - onStop() [AnhesJ sk
in front of the activity

e Foreground Lifetime |

T e} T
¢ onResume() - onPause()

( The activity is no longer visible )

The activity

¢ onPause() may be followed

onStop()
by kill '—1—'

onDestroy()

v

http://developer.android.com/reference/android/a
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® Requests made by an Activity to have the phone do something
® e.g. take a picture, look up a contact etc.

® Specified abstractly so that new software can answer the Intent

e Calling an Intent requires an Action and some data

e c.g., ACTION_DIAL, tel:555-1212 = use phone to call 555-1212

® An Activity can start an Intent

® A Broadcast Receiver can respond to an Intent

® An Intent is a message sent from one app to another

l""\\\
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Simulating Sensors

® On the emulator

Android

11:07 .

Wednesday, November 24
€ Charging (50%)

Friday, February 3, 12



Sensors in the emulator

Friday, February 3, 12

No Services that
fulfill that Intent

P
l'l Android OS

Request Sensor
Data by Intent

User Application




Program on
computer specifies

e Simulating Sensors onthe  Tiamomiae

Emulator requires:

e A 3rd-party program

on the emulator

e A 3-rd party program

on your computer

e configuration of the

two

e small changes to your

|code

Friday, February 3, 12

Sensor Simulator

Intent gets fulfilled by
software not
hardware sensors

Android OS

Request Sensor
Data by Intent




® Your approach: Stage 1

® get your environment

working

HelloWorldApplication ] .
Hello World, INF 133 Android OS

VEAVY

(Al SO "Hello World"

PR P P P PRE P PR
o w e [n {r Jv Ju i fo [
s 15 o [s [o [u |y [ s |
%z [ Jc v Io bn jw [, o0
P O P P
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® Your approach: Stage 2

® getyour program
working with
simulated sensors
e fastand easy to

iterate

Friday, February 3, 12

Program on
computer specifies
what sensor readings
are on the emulator

-Y-Y:) ——
=

Sensor Simulator

Intent gets fulfilled by
software not
hardware sensors

Android OS

Request Sensor
Data by Intent

User Application




How to handle the assignment

® Your approach: Stage 3

® get your program

Hardware Sensors

working with a real

phone

Request Sensor
Data by Intent
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How to handle the assignment

® Stage 2
Start a new project on Android 2.3.3

download the sensor simulator from

® http://code.google.com/p/openintents/downloads/list?g=sensorsimulator

unzip the code into a lib directory

add the sensor-simulator jar to your build path

create a basic Ul in xml
launch the emulator
load the sensor simulator into the emulator

e adb install SensorSimulatorSettings-2.0-rcl.apk

l""\\\
1

http://developer.android.com/quide/developing/device.html

Friday, February 3, 12



http://code.google.com/p/openintents/downloads/list?q=sensorsimulator
http://code.google.com/p/openintents/downloads/list?q=sensorsimulator
http://developer.android.com/guide/index.html
http://developer.android.com/guide/index.html

How to handle the assignment
® Stage 2

e Give your application permission to use the Internet
in AndroidManifest.xml

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

Start the sensor simulator on your computer

® java -jar ./sensorsimulator-2.0-rcl.jar

Test the sensor software on the phone
Make your application debuggable

Run your application that requests sensor information
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How to handle the assignment

|J] INF_133Activity.java | /1) INF_133 Manifest |19 INF_133 Manifest 23 » AndroidManifest.xml

i#%' Android Manifest Permissions

v 1@ myAndroidProject2
v Esrc
» 1 edu.uciics.luciinfl33
» =i Android 2.2
v ':'& gen [Generated Java Files]
» 1 edu.uciics.luciinfl33
= assets
¥ %b res
= drawable-hdpi
= drawable-ldpi
= drawable-mdpi
= layout
b= values
AndroidManifest.xml
default.properties

Remove...

Up

Manifest l@ A mentation | ‘=] AndroidManifest.xml
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How to handle the assignment

® Stage 2

=T =Te

v @ myAndroidProject2
v B src
» 1 edu.uciics.luciinfl33
» =i Android 2.2
v F'ﬁ gen [Generated Java Files]
» 1 edu.uciics.luciinfl33
. assets
b "F& res
= drawable-hdpi
= drawable-ldpi
= drawable-mdpi
= layout
b= values
AndroidManifest.xml
default.properties

Friday, February 3, 12

‘W' Android Manifest Application

Application loggle

15 The application tag describes application-level components contained in the package, as well as general application attributes.

@ Define an <application> tag in the AndroidManifest.xml

v Application Attributes
Defines the attributes specific to the application.

Name

Browse...

Theme

Label @string /sensorsimulatorsettings

Browse...

Browse...

Icon @drawable/mobile_shake_applicaticn0

Browse...

Description

Browse...

Permission

'V‘

Process

Browse...

Task affinity

Browse...

Allow task reparenting |

=

I

Has code

=

Persistent

v |

Enabled

Application Nodes

(P].dbprovider.SensorSimulatorProvider
» [A] .SensorSimulatorSettingsActivity

Debuggable

Vm safe mode

Manage space activity

Browse...

Allow clear user data

T

v |

Test only

Backup agent

Allow backup

=
Browse...

Kill after restore

Restore needs application (

Restore any version

Never encrypt

Cant save state

@ anifest @ Application’ (P] Pernissions [ (1] Instrumentation ‘ '=| AndroidManifest.xml




How to handle the assignment

N

U] INF_133ActivityTemp. | 1 INF_133 Manifest | [J] INF_133Activity.java 83 X mainxml | < main.xml 2

package edu.uci.ics.luci.inf133;

~ import org.openintents.sensorsimulator.hardware.Sensor;
import org.openintents.sensorsimulator.hardware.SensorEvent;
import org.openintents.sensorsimulator.hardware.SensorEventListener;
import org.openintents.sensorsimulator.hardware.SensorManagerSimulator;

import android.app.Activity;

import android.hardware.SensorManager;
import android.os.Bundle;

import android.widget.TextView;

public class INF_133ActivJ;y extends Activity {
//private SensorManager mSensorManager;
private SensorManagerSimulator mSensorManager;

private TextView mTextViewLight;
private SensorEventListener mEventListenerlLight;

/** Called when the activity is first created. */
= @0verride
a public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R. layout.main);

mTextViewLight = (TextView) findViewByld(R.id.text_light);

//mSensorManager = (SensorManager) getSystemService(SENSOR_SERVICE);
mSensorManager = SensorManagerSimulator.getSystemService(this, SENSOR_SERVICE);
mSensorManager.connectSimulator();

= mEventListenerLight = new SensorEventListener() {

A 5 public void onSensorChanged(SensorEvent event) {
float[] values = event.values;
mTextViewLight.setText("Light: " + values[9]);

}

= public void onAccuracyChanged(Sensor sensor, int accuracy) {

}
1
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import android

widget.TextView;

public class INF_133ActivJ;y extends Activity {
//private SensorManager mSensorManager;
private SensorManagerSimulator mSensorManager;

private TextView mTextViewlLight;
private SensorEventListener mEventListenerLight;

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

@0verride

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

mTextViewLight = (TextView) findViewByld(R.id.text_light);

//mSensorManager = (SensorManager) getSystemService(SENSOR_SERVICE);
mSensorManager = SensorManagerSimulator.getSystemService(this, SENSOR_SERVICE);
mSensorManager.connectSimulator();

mEventListenerLight = new SensorEventListener() {

public void onSensorChanged(SensorEvent event) {
float[] values = event.values;
mTextViewLight.setText("Light: " + values[0]);

}

public void onAccuracyChanged(Sensor sensor, int accuracy) {

}
¥;
}

@0verride
protected void onResume() {
super.onResume();
mSensorManager.registerListener(mEventListenerLight,
mSensorManager.getDefaultSensor(Sensor. TYPE_LIGHT),
SensorManager . SENSOR_DELAY_FASTEST);

}

@0verride

protected void onStop() {
mSensorManager.unregisterListener(mEventListenerLight); AN
super.onStop(); 1
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What it looks llke when |t S worklng (Stage 2)

= &

EJ@JU E?JQ--#-O Q.vJG?G-JQG%J P I

18 Package Explorer 85\\\\

CEEIE

vnu

INF_133ActivityTemp.

YJINF_133
v (S src
¥ edu.uci.ics.luci.inf133
> J] INF_133Activity.java
> J) INF_133ActivityTemp. java
3 ggcn [Generated Java Files)
» =i Android 2.3.3
¥ = Referenced Libraries
» (4 sensorsimulator-1ib-2.0-rcl Jar
> assets
» = bin
> lib
"83115
» (= drawable-hdpi
P (= drawable-Idpi
» (= drawable-mdpi
¥ = layout
X] main.xml
¥ (= values
X strings.xml
(0 AndroidManifest.xml
¥ proguard.cfg
] project.properties

package edu.uci.ics.luci.inf133;

= import
import
import
import

import
import

import
import

public

(1) INF_133Activity.java m\@ mainxml 53 "4

org.openintents,sensorsimulator, hard-:.‘to .Sensor;
dw

org.openintents.sensorsimulator. har

e.SensortEvent;

org.openintents.sensorsimulator. hardware.SensorEventListener;
org.openintents.sensorsimulator. hardware.SensorManagerSimulator;

android.app.Activity;
android.hardware.SensorManager;
android.os.Bundle;
android,.widget . TextView;

class INF_133Activity extends Activity {
//private SensorManager mSensorManager;
private SensorManagerSimulator mSensorManager;

private TextView mTextViewlLight;

private SensorEventListener mEventListenerlight;

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

setContentView(R.layout.main);

nTextViealight = (TextView) findViewById(R.id. text_light);

//mSensorManager = (SensorManager) getSystemService(SENSOR_SERV:

aSensarMananer « SencarMananerSisulatar aetSvstemService(this.
e

(@) sensorsimulatorDemoactivit £2 N\, = O

// <uses-permission a
// in your Manifest f

// 4) Instead of call
// manager,
// you should obtain

// mSensorManager = (
mSen er - Sens
SENSOR_SERVIC

// 5) Connect to the
// that have been set

mSensorManager . connec

// The rest of your a
VI riiiiiiiii

initlisteners();

}

private void initlistener
mEventlistenerAcceler

@0verride

public void onSen
float[] value
mTextViewAcce

Bl TaskList 82

=D\

orlEE|le|xe|9”

P Al P Activate...

@ Connect Mylyn b1

Connect to your task and ALM
tools or create a local task,

95 Outline 83

=D\

A S

org.openintents.sensorsin
org.openintents.sensorsin
android.app.Activity
- android.hardware.Sensorh
android.os.Bundle
— android.widget. TextView
v O INF_133Activity
o mSensorManager : Sensor
o mTextViewlight = TextVie
o mEventlistenerlight : Sen

Androld

[2: Problems | @ Javadoc (&, Declaration | ) Console 23 . ¥ LogCat |

« 58|t @3- = 0O)
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¢ Playing a sound

e The key is the MediaPlayer call

¢ Do not instantiate more than one MediaPlayer object

static MediaPlayer mp = new MediaPlayer();
public void playSound(String path) {
if (mp.isPlaying()) {
return;
}

mp.reset();
try {
mp. setDataSource(path);
mp.preparel );
} catch (Exception ex) {
Log.d{"main thread ex", ex.getStackTrace(}[8].toS5tring() + " path: " + path);
}
mp.start();

® | http://developer.android.com/quide/topics/media/index.html

4 ad ikl
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¢ Playing a sound

e You will need to get the audio media onto the phone
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® One possible architecture for getting sensor readings

® St e p S User Application

Sensor Ul Updater
Recorder Class

® Create a U/l for the data Class
D

. Local Copy o
® |nstantiate your Sensor Recorder of last C

sensor
callback

e Register for sensor callbacks

ccasiona
Rapid updates to

¢ |nstantiate your Ul Updater oGt

sensor

T
data
e Have atimer occasionally run it ‘ T \

e e
O

|

b

——

vy
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User Application

Sensor
Recorder

Ul Updater
Class

Class

Local Copy ®
of last

sensor
callback

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

ccasiona

deviceSensor = new DeviceSensor(); /7 I implement this class u%iiijso

O vodafone

mSensorManager = (SensorManager) getSystemService(SENSOR_SERVICE);

mSensorManager.registerListener{deviceSensor, mSensorManager
.getDefaultSensor{Sensor. TYPE_ORIENTATION),
SensorManager. SENSOR_DELAY_FASTEST);

Timer timerUl = new Timer({);
UpdateUITask updateValuesTask = new UpdateUITask{this); // I implement this class
timerUl.schedule(updateValuesTask, 508, 58@);

/,1"\(\
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Troubleshooting

A sSorry!

The application Blackboard
(process edu.uci.ics.luci.
inf241) has stopped
unexpectedly. Please try again.

Force close

luci.1ndalvikvm threadid=1: thread exiting v

luci.inAndroidRuntime FATAL EXCEPTION: main

luci.inAndroidRuntime java.lang.RuntimeException: Unable to start activity ComponentInfo{edu.uci.ic:
luci.inAndroidRuntime at android.app.ActivityThread.performLaunchActivity(ActivityThread. java: 1t
luci.inAndroidRuntime at android.app.ActivityThread.handleLaunchActivity(ActivityThread. java:16¢
luci.inAndroidRuntime at android.app.ActivityThread.access$1500(ActivityThread. java:117)
luci.inAndroidRuntime at android.app.ActivityThread$H.handleMessage(ActivityThread. java:931)
luci.inAndroidRuntime at android.os.Handler.dispatchMessage(Handler. java:99)
luci.inAndroidRuntime at android.os.lLooper.loop(Looper.java:130)

luci.inAndroidRuntime at android.app.ActivityThread.main(ActivityThread. java:3683)
luci.inAndroidRuntime at java.lang.reflect.Method.invokeNative(Native Method)
luci.inAndroidRuntime at java.lang.reflect.Method.invoke(Method. java:587)

luci.inAndroidRuntime at com.android.internal.os.Zygotelnit$MethodAndArgsCaller.run(Zygotelnit.-
luci.inAndroidRuntime at com.android.internal.os.Zygotelnit.main(Zygotelnit.java:597)
luci.inAndroidRuntime at dalvik.system.NativeStart.main(Native Method)
luci.inAndroidRuntime Caused by: java.lang.NumberFormatException: unable to parse 'Preferences table
luci.inAndroidRuntime at java.lang.Integer.parse(Integer.java:383)

luci.inAndroidRuntime at java.lang.Integer.parselnt(Integer.java:372)

luci.inAndroidRuntime at java.lang.Integer.parselnt(Integer.java:332)

luci.inAndroidRuntime at org.openintents.sensorsimulator.hardware.SensorSimulatorClient. connect(
luci.inAndroidRuntime at org.openintents.sensorsimulator.hardware.SensorManagerSimulator. connect
luci.inAndroidRuntime at edu.uci.ics.luci.inf241.BlackboardActivity.onCreate(BlackboardActivity
luci.inAndroidRuntime at android.app.Instrumentation.callActivityOnCreate(Instrumentation.java::
luci.inAndroidRuntime at android.app.ActivityThread.performLaunchActivity(ActivityThread. java: 1€
.luci.inAndroidRuntime ..« 11 more
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