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COURSE OBJECTIVES

Create an Android application.
Create an activity and manageitslifecycle.

Access resources programmatically to opti mize maintenance and localization.

* % k¥

Createfull-featured graphical user interfaceswith widgets, dialogs, menus,
and event handlers.

Control the organization of your screen with layouts.
Design flexible user interfaces for multipleform factors using fragments.
Communi cate between applicationsin aloosely-coupled way with intents.

Listen for notifications with broadcast receivers.

* %k % k¥

Create a service to handle background tasks and use notifications to indicate
the status of those tasks.

Persist application state using preferences, files, and SQL Lite.

Use both ArrayAdapter and Cursor Adapter to bind data to widgets.
Share data with other applications with content providers.

Use the L oader Manager and Cursor L oader s to display provider data.
Access Contacts and other built-in Android providers.

Determinethe current location and leverage Google Maps.

E S S S S S S

Publish an application to an Android device.

Page 12 Rev4.3.2 © 20141TCourseware, LLC
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COURSE OVERVIEW

%  Audience: Programmerswho are new to developing applicationsfor the
Android platform.

%  Prerequidites: Introduction to Java or equivalent experience is required.
Basic understanding of XML isrequired.

3% Classroom Environment:

» A workstation per student with Java 6 and the Android Devel oper
Tools(ADT) Bundleinstalled.

Page 14 Rev4.3.2 © 20141TCourseware, LLC
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USING THE WORKBOOK

Thisworkbook designisbased on apage-pair, consisting of aTopic page and a Support page. When you
lay theworkbook open flat, the Topic pageison theleft and the Support pageisontheright. The Topic
page contai nsthe pointsto be discussed in class. The Support page has code examples, diagrams, screen
shotsand additional information. Hands On sections provide opportunitiesfor practical application of key
concepts. Try It and Investigate sectionshelp direct individual discovery.

In addition, thereisan index for quick lookup. Printed |ab solutionsarein the back of the book aswell as
onlineif youneedalittlehelp.

The Topic page provides The Support page has
the main topics for additional information,
classroom discussion. examples, and suggestions.
JAVA SERVLETS CHAPTER 2 SERVLET BAsICS

Code examples are in a

THE SERVLET LIFE CYCLE fignds On: :
fixed font and shaded. The
#  The servlet container controls the life cycle of the servlet. Addan init () method to your Zodzyservlet that initia online file name is listed
along with the current date: b th h d d
> ‘When the first request is received, the container loads the servlet class Oy jova above € shadaed area.
Topics are organized into .
. bntainer uses a separate thread to call
public class Today extends GenericServlet {
fIrSt (*)! Second (>)! and ‘ private Date bornOn;
H H public void service(ServletRequest request,
thll’d (-) Ievel pOIntS he container calls the destroy () ServletResponse response) throws ServletException, IOException
{
As with Java’s finalize () method, don’t count on this being Ca“out boxes pOInt Out -vlet was born on " + bornOn.toString());:
called. i i " + today.toString());
important parts of the

#  Override one of the init () methods for one-time initializations, instead of

using a constructor. exam ple code. The init () method is

=] called when the servietis
loaded into the container.

> The simplest form takes no parameters.

public void init () {...}

N hitp / ocalhosl BUHDS examplos/serviel/ T oday - M

> If you need to know container-specific configuration information, use Be E® Yow Famode Iock Heb 4 -
the other version. o %] il A e | (=4 B ™
Back. Sap Pefresh  Home Seawch  Faverbes sl Sin
public void init (ServletConfig config) {... Ao [E] i oot B gl sori | oy =zl >oa) | »
= |
‘Whenever you use the ScrvlctConﬁg ap.p.macl*.l, (til.wz?ys r.:all the Klf::zl:z l"::: T"ljrqzz_::r_“_ Jj ' G, G
superclass method, which performs additional initializations.
super.init (config) ;
/|
&1 0= ( o Local riaret
Screen shots show
©2002 1TCoursew Page 17
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examples of what you
Pages are numbered should see in class.
sequentially throughout
the book, making lookup
easy.
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CHAPTER2

GETTING STARTED

CHAPTER 2 - GETTING STARTED

/

*

OBJECTIVES

Describe the Android architecture and
application development model.

Install and configure an Android
applicationdevel opment environment.

%  Develop and deploy asimple Android

application.

© 20141 TCourseware, LLC
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Page 19



ANDROID PROGRAMMING

ANDROID OVERVIEW

%  Androidisan open-source mobile operating system that is maintained by the
Open Handset Alliance (OHA).

»  The OHA consortium isled by Google and is made up of member
corporations from industries such as handset manufacturers, chip
makers, and mobile carriers

»  Android islicensed under the Apache v2 Software License, so thereisno
cost to use the platform or to develop software for it.

%  Inaddition to the base operating system, Android provides middleware and
applications to support core mobile functionality such as camera, phone, and

messaging.

> Your Android application can interact and integrate with these core
applications as well asthird-party applicationsto provide amore
complete solution to the user, but keep your code more focused.

. You can, for example, provide a share button in your application,
that when clicked, givesthe user the choice of whether to share the
information viasocial media, email, messaging, or something el se.

. You simply specify that you intend to share the message and the
chosen application does the rest.

. Thisloose coupling isfundamental to Android application
development.

%  Eachmagor Android update is named after a dessert whosefirst letter increments
with eachrelease.

> Your application should support the earliest version possible to be
compatible with devices that have yet to upgrade to a more recent rel ease.

»  Thiscourseisfocused on Android 4.2 — Jelly Bean.

Page 20 Rev4.3.2 © 20141TCourseware, LLC
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GETTING STARTED

Visit the Open Handset Alliance website at http: //www.openhandsetalliance.com

AccesstheAndroid source code at http://source.android.com

Android enjoyed explosive market growth through versions 2.2 (Froyo) and 2.3 (Gingerbread). Version 3
(Honeycomb) was a separate branch of the Android codebaseintended only for tablet computers; it did not
seewidedistribution but wasinstrumenta in migrating theAndroid Ul tothetablet format. Version4 (Ice
Cream Sandwich) reintegrated Androidinto asingle codebasefor all devices.

Android verson history:
Version API Level Verson Name Release
Date
10 1 Base 9/23/2008
11 2 (Base 1_1) 2/9/2009
15 3 Cupcake 4/30/2009
16 4 Donut 9/15/2009
2.0 S Eclair 10/26/2009
201 6 (Eclair_0_1) 12/3/2009
2.1.x 7 (Maintenance Release 1) 1/12/2010
2.2.X 8 Froyo 5/20/2010
23,231,232 9 Gingerbread 12/6/2010
2.3.3+ 10 (Maintenance Release 1) 2/9/2011
3.0 11 Honeycomb 2/22/2011
31 12 (Maintenance Release 1) 5/10/2011
3.2.X 13 (Maintenance Release 2) 9/20/2011
4.0,4.0.1,4.02 14 Ice Cream Sandwich 10/19/2011
4.0.3, 4.04 15 (Maintenance Release 1) 3/29/2012
41,411,412 16 Jelly Bean 6/27/2012
42 421, 422 17 (Maintenance Release 1) 11/13/2012
4.3 18 (Maintenance Release 2) 7/24/2013
© 2014 1TCourseware, LLC Rev4.3.2 Page21
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ANDROID ARCHITECTURE

%  TheAndroid architecture is made up of five layers.
»  Applications, written in Java, form the highest layer.

. This layer contains both the core applications, such as the calendar,
aswell as applications you add to your device.

»  The Application Framework consists of services that allow applications
to interact with the Android environment.

. Your applications can access the same framework services that the
core applications use.

. Use the Natification Manager, for example, to add messages to the
status bar.

»  The Android Runtime is made up of the Core Libraries as well asthe
DalvikVirtual Machine(VM).

. The Core Libraries contain a subset of the JavaAPI libraries plus
Android specific packages.

. Your Android applications run on the Dalvik VM which has been
designed and optimized for embedded use.

»  TheLibraries provide foundational capabilities such as support for audio,
video, and graphics.

»  TheLinux 3.* Kernel provides system services like memory and process
management aswell asdriversto interact with the underlying hardware.
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CHAPTER2 GETTING STARTED

Applications
Home Contacts Phone Browser
Application Framework
= Window Content ) Notification
Activity Manager Manager Providers View System Manager
Package Telephony Resource Location XMPP
Manager Manager Manager Manager Service
Libraries Android Runtime
Media .
Surface Manager Frame\INork SQLite Core Libraries
OpenGL ES FreeType WebKit Dal\l)ll ;Izr\]/llr:tg a
SGL SSL libc
Linux Kernel
, , , Flash Memory Bluetooth Binder (IPC)
Display Driver Camera Driver Driver Driver Driver
Keypad Driver USB Driver WiFi Driver Audio Drivers Power
Management

Adapted from Android Developers Dev Guide, "What is Android", http://devel oper.android.com/guide/basi cs/what-is-android.html (accessed
June 4, 2012)

TheCoreLibrariesincludeasubset of the JavaSE libraries. Notably missing aretheAWT, Swing, and

RMI packages. Android a so supplementsthe remaining Java SE librarieswith dozens of Android specific
packages.
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THE DALVIK VM

%  Youwriteyour Android applicationsin the Javalanguage and execute them
withintheDalvik Virtual Machine.

> Dalvik does not read Java .classfiles, but rather .dex (Dalvik Executable)
files.

. The dx tool that comes with the Android SDK trandates Java byte
code into optimized .dex files.

> Dalvik isdesigned so that multipleinstances of the VM can efficiently run
simultaneoudly.

" A Just In Time (JIT) compiler was added to the Dalvik VM in the
Froyo release to further enhance performance.

> Dalvik reliesonthe underlying kernel to handle memory management,
process isolation, and threading.

% By default, each of your Android applications runs within its own process with a
unigue user and group 1D, providing a secure sandbox.

> Each process runsits own VM to isolate one application from another.

»  The permissions of an application’sfiles are set so that only the process
itself can access them.

. You can configure an application to request permission to access
additional data such as the camera or the user’s contacts.
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Davik waswritten by Dan Bornsteinwho named it after Dalvik, | celand where hisancestorsoncelived.

AnAndroid application can chooseto share datawith other applicationswith aservice or by acting asa
content provider.

Each Android application can describe what permissionsit requiresin order to execute by adding zero or
more <uses-per missons> entriesto the application’smanifest file. When auser installsan applicationthey
will be prompted asto whether they all ow the application to accessthe resourceslisted within the <uses-
per missions> tags.
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ANDROID COMPONENTS

%  Android defines four components that serve as building blocks for application
development.

>

An activity is ascreen displaying user interface controls and/or graphical
content.

. M ost applications are made up of multiple independent activities.

A service handles|ong-running background tasks, without displaying a
user interface.

. Services can be either started and run until completion, or bound to
an activity to take part in inter-process communications.

Broadcast receivers are notified of system events such as battery low or
device shutdown.

. You can also create a broadcast receiver to listen for your own
custom events,

A content provider manages data that other applications can query and
update.

. The dataistypically stored in the file system or ina SQL.ite
database.
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While most Android applications use only oneor two of thefour components, there may be scenarios
whereyou can make use of al four. For example, if you were creating aweather application, you may use
thefollowing components:

Activity —You can use an activity to create ascreen that displays current weather datafor aparticular city
and another screento allow the user to select the city to display weather datafor.

Service—You can create aservice asabackground task that downloads weather information from aserver
onthelnternet.

Broadcast Receiver —You can use abroadcast receiver to react to temperature change events and update
the statusbar with the current temperature. Perhapsthe service could broadcast the event inthefirst place.

Content Provider —You can create acontent provider to expose historical weather datato other
goplications
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ANDROID INSTALLATION

*

To develop Android applications you should have:
» A Java Software Development Kit (JDK), version 6.

»  TheEclipse IDE with the Android Developer Tools (ADT) plugin.

»  TheAndroid Software Development Kit (Android SDK).
> The Android SDK Platform-tools.

> At least one version of the Android Platform.

. You should have a platform for each version of Android for which
you are actively devel oping and supporting your app.

While you can download each component separately, it is much easier to
download the ADT bundle from devel oper.android.com.

> Other than the JDK, the ADT bundle comes with everything you need to
develop Android applications including, the most recent Android
platform.

Installing the ADT bundle simply involves unzipping the downloaded fileto the
location of your choice.

> By default, the unzipped content will be located in adirectory whose
name starts with adt-bundle-.

> You may be adding components and performing updates to the SDK, so
unzip it whereyou have full permissions.

For more about the Android SDK including downloads and installation
instructions, see: http://devel oper.android.com/sdk/index.html.
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WhenyouunziptheADT bundle, youwill find adirectory called /sdk/ which containsthefollowing:

/tools/

Th| sdirectory containsanumber of tool sfor testing and debugging your Android apps, including:

AVD Manager - graphicd tool for defining, managing, and launching specificAndroid deviceemulators
based on platform versionsand even on specific hardware devices.

* android - genera -purpose command-linetool for creating android projects (based on templ ates
suppliedwiththe SDK,) and interacting with other SDK components.
android create project --name MyProject --target android-11 °

--path C:\Users\student\MyProject --package com.example.myapp
--activity MyMainActivity

* emulator - command-linetool for launchingan Android Virtua Device (emulator).
emulator -avd MyJellyBean

* mksdcard - createafileimageof ablank SD card for use by an emulator.

*  DDM S(Dalvik Debug Monitoring Server) - A sophisticated framework allowing accesstoa
connected Android device or emulator, supporting debugging, file-system browsing, screen-shot
capture, low-level processand memory information, and many other important capabilities.

*  monkeyrunner - tool for running test scripts (sequencesof user-generated events) against an app
running on anemulator.

*  gglite3 - command-lineaccessto SQL ite databases.

*ant/ - build-configuration file (build.xml) for compiling and packaging an app using the open-source
ant buildtool.

*  Other toolsfor tracing, viewing, and dumping application structure, execution, and logs, working with
imagefilesfor Android apps, €tc.

/platform-tools/

ThePlatform-toolsingtdl into thisdirectory, andinclude:

* adb (Android Debug Bridge) - provides command-line accessto aconnected device or running
emulator, alowing filesystem navigation, accessto SQL ite databasefiles (viasglite3), commandsfor
pushingfilesonto and pulling filesoff of the devicefilesytem, installation of appsto thedevice, and many
other activities; fromthe command-line, adb isyour primary interfaceto theAndroid system.

/build-tools/

Thisdirectory includes:

*  dx - compilesJavabyte-codeinto Dalvik executable (.dex) format.

* aapt (Android Asset Packaging Tool) - produces an R.javafile used to lookup resourcesin code.

/platformg/

Android Platformsingtall into thisdirectory. AnAndroid Platformincludesall the componentsand

resources used by an Android device or emulator for aspecificAndroid version:

*  Fonts, device skinimages, stock resource definitionsfor strings, layouts, etc., user-interface and other
templates, build properties, and so on.

* android.jar - thecompiled classesthat make up theAndroid javaplatform.
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SDK PLATFORM-TOOLS AND THE SDK MANAGER

%  TheAndroid SDK Platform-toolsinstall under the SDK installation directory, but
are maintained and versioned separately.

> Each new version of the SDK typically has a corresponding Platform-
tools update.

> Platformsalsoinstall under the SDK installation directory.

%  Fromthe ADT bundle directory, you can run the SDK Manager.

»  The SDK Manager provides agraphical user interface in which you can
seewhat iscurrently installed in your SDK.

> You can aso choose to install additional packages by selecting the
checkbox next to the item and then clicking on the Install ... Packages
button.
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GETTING STARTED

Inadditiontothecurrently installed packages, you may want to ingtall:

*  GoogleUSB Driver - alowsyou to connect an Android deviceto your Windows system's USB port
and useitin devel opment and testing of your apps.

*  Android Support Library - providesadditional APIsthat aren't part of the standard Android
framework, and compatibility librariesto support thelatest APIson older Android platforms.

Packages Tools

SDK Path: C:\adt-bundle-windows-x86_64-20130514\sdk

Packages

MName

4 [[]

4[]

OoooEoEEEoEE@E@

b

Show:

Sort by:

Tools
[] X Android 5DK Tools

[] /7% Android SDK Platform-tools

[] ¢ Android SDK Build-tools
Android 4.2.2 (AP117)

[ i) Documentation for Android SDK

[ &+ SDK Platform
= & Samples for SDK

[ % ARM EABIv7a System Image
[ & Intel x86 Atom System Image

[ & MIPS System Image

[7] " Goagie APIs

1 B Sources for Android SDK
Android 4.1.2 (AP116)
Android 4.0.3 (API15)
Android 4.0 (API14)
Android 3.2 (AP113)
Android 3.1 (API12)
Android 3.0 (AP111)
Android 2.3.3 (API10)
Android 2.2 (API8)
Android 2.1 (APIT)
Android 1.6 (AP14)
Android 1.5 (API3)
Extras

[] 198 Android Support Library

[T 9 Google AdMob Ads SDK

[T] %8 Google Analytics App Tracking SDK

APT

17
17
17
17
17
17
17
17

[C] 38 Google Cloud Messaging for Android Library

[] %8 Google Play services

[C] 38 Google Play APK Expansion Library

[] %8 Google Play Billing Library

[] 38 Google Play Licensing Library

[# Google USB Driver
= [ Google Web Driver

= 8 Intel x86 Emulator Accelerator (HAXM)

[¥] Updates/MNew [¥] Installed

@ AP level () Repository

Deselect All

Rev.

17

i Ly ks b Rk RO by

[C] Obsolete Select Mew or Updates

Status

oo Installed
o Installed
oo Installed

" Mot installed
o Installed

" Mot installed
o Installed

" Mot installed
lr Mot installed
" Mot installed
lr Mot installed

¥ Installed

¥ Not installed
lr Mot installed
¥ Not installed
¥ Not installed
lr Mot installed
lr Mot installed
lr Mot installed
lr Mot installed
lr Mot installed
lr Mot installed

[

Install 1 package...

Melete
LDelete

Done loading packages.
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EcLIPSE AND THE ADT PLUGIN

%  It'spossible to develop, test, and deploy an Android application from the
command line using only atext editor, aJDK, the SDK, the SDK Platform-tools
and an Android platform.

»  Anlintegrated Development Environment (IDE) makes devel opment much
more convenient and efficient, reducing timeto market.

%  Eclipseisthe officially-supported IDE for Android devel opment.

»  The Android Developer Tools (ADT) Plugin for Eclipse integrates and
automates interaction with the Android SDK, Platform-tools, and
emulators, making it easy to create, compile, debug, and deploy Android
Applications.

»  TheEclipseinstalation that isincluded withinthe ADT bundle containsa
preconfigured ADT Plugin.

%  If you prefer, you can use an existing Eclipseinstallation rather than the one that
comesin the bundle.

> Install theADT Plugininto Eclipse with the Eclipse Update M anager
under the Eclipse Help | Install New Softwar e... menu item.

. Don’t forget to point the ADT at your Android SDK installation
within Window | Preferences | Android.
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Hands On:
Follow the steps below to import the supporting filesfor thisclassinto Eclipse.

1. SartEclipse. Yourinstructor will tell youwhereto find Eclipse and what workspaceto use.
2. InEclipse, chooseFile|Import...| General | Existing Projectsinto Wor kspaceand click Next.

3. Choose Sdlect ar chivefileand browseto thelocation of the student zip file. Your instructor will tell
youwheretofind thestudent zipfile.

4. ClickFinish.

Note:

TheJDK and ADT bundle should haveaready beeninstalled on your system, but you can usethe steps
below if youwishtoinstall theindividua components separately, rather than usingtheADT bundle. Please
notethat these steps assumethat both the JDK and Eclipse arealready installed.

1. Download themost recent SDK Toolsexecutablefile (for example: installer_r22.0.4-windows.exe)
from http://devel oper.android.com/sdk/index.html.

2. Runtheexecutabletoingtal the SDK.

3. RunSDK Manager.exe. Select thefollowing four checkboxes. Android SDK Platform-tools

beneath Tools, SDK Platform and ARM EABI v7a System | mage beneath Android 4.2.2

(API 17),and Android Support Library

under Extras. Uncheck any other checkboxes.

Click thelnstall 4 packages... button.

Click the I nstall button onthe Choose Packagesto I nstall window.

When theingtd lation completes, dismissany openwindows.

Start Eclipse.

Select Help | Install New Software...

Click the Add... buttonin the upper right hand corner of the Available Softwar e window.

0. Inthe Add Repository window, type"ADT Plugin” for theNameand "https.//dl-sd .google.com/

android/eclipsel” for theL ocation and click OK.

11. Back inthe Available Softwar e window, select the checkbox next to Developer Toolsand click
Next.

12. Click Next onthelnstall Details page.

13. Onthe Review Licensespage, accept thelicense agreement and click Finish.

14. Thelnstalling Softwar ewindow will display theinstallation progress. If you get asecurity warning,
click OK.

15. Upon completion of theinstallation, restart Eclipse.

16. When Eclipserestarts, goto Window | Preferences|Android.

17. Verify the SDK L ocation isset to thelocationinwhichyouinstalledthe SDK instep 2.

18. Choose OK.
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A SIMPLE ANDROID APPLICATION

%  TheADT plugin makesit easy to create anew Android application by using the
New Android Project wizard within the Eclipse IDE.

>

As part of thewizard, you can generate asimple activity within aspecified
package.

%  EachAndroid application is made up of multiplefilesand directorieswithin an
Eclipse project.

>

Add the Java source code for your application to packages embedded
withinthesrcdirectory.

Place resources you plan to use in your code, such asimages and strings,
withintheresdirectory.

Placean XML layout filefor each of your activitieswithintheres/
layout directory

Include any string resources your application depends on within the
res/values directory.

Configure your application within AndroidManifest.xml.

Eclipse and the SDK also generate extrafilesto support your application:

The SDK creates the gen directory and the embedded R.java file
that Android relies on to resolve resource references.

The bin directory contains the generated classes.dex file aswell as
an Application Package (.apk) file which contains a zipped up
version of your application that can be distributed to an Android
device.

Theproject.propertiesfileidentifiesthetarget API level that your
application supports.
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Hands On:
Create anew Android project within Eclipse (exact sequence may differ depending on your Eclipse version):

1. In Eclipse choose File | New | Android Application Project

2. OntheNewAndroid Application screen:

Application Name: HelloAndroid

Project Name: HelloAndroid

Package Name: com.example.helloandroid

Minimum Required SDK: API 8: Android 2.2 (Froyo)
Target SDK: APl 17: Android 4.2 (Jelly Bean)
CompileWith: API 17: Android 4.2 (Jelly Bean)
Theme: Holo Light with Dark Action Bar

Click Next

SQ@ o Qa0 oW

3. On the New Android Application (Configure Project) screen:
a. Uncheck Create custom launcher icon
b. Click Next

4. On the Create Activity screen:
a. Choose Blank Activity
b. Click Next

5. On the Blank Activity screen:
a. Activity Name: HelloAndroidActivity
b. Layout Name: activity_hello_android
c. Click Finish

6. Click on the various directories and files that were created to get an idea of what a simple Android
project look like. Your instructor will go into much greater detail about each of these files/directories
later intheclass. Ata minimum, do thefollowing:

a. Open src/com.example.helloandroid/HelloAndroidActivity.java to view a smple activity.

b. Open res/layout/activity _hello_android.xml to view the layout file for the above activity.
Click the activity_hello_android.xml tab at the bottom of the editor to switch from the Graphical
Layout view to an XML editor.

c. Open res/values/strings.xml to view the strings resource file for this application. Click the
strings.xml tab at the bottom of the editor to switch from the Resources view to an XML editor.

i. Modify the string entry named hello_world to contain the value Hello Android World!
d. Open AndroidManifest.xml to view the configuration for this application. Click the

AndroidM anifest.xml tab at the bottom of the editor to switch from the Manifest view to an XML
editor.
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THE ANDROID EMULATOR

*

The most useful tool included in the SDK isan Android emulator that you can
use to test your applications without having to deploy to an actual hardware
device.

> The emulator provides most of the functionality that you would have with
aphysical deviceincluding the ability to click on navigation and control
keys.

> You can configure multiple different emulators using Android Virtual
Device (AVD) configurations.

. AVDs allow you to test on both Android 2.3 and 4.2, for example.

Configure and start an emulator using the ADT provided Window | Android
Virtual Device Manager menu within Eclipse.

> Click the New... button to create an AVD giving it aname and target API
level.

. You can also specify the size of avirtual SD Card.
> Click the Sart... button to launch an AVD from Eclipse.

. Starting anew AV D may take along time depending upon your
computer’s hardware specifications.

] Oncethe AV D gtarts, follow its instructions to unlock the screen.

To run an Android application within the emulator, ssmply click onthe Run |
Run Eclipse menu and choose to run the application as an Android Application.

> If an AV D isaready running, your application will be deployed to it,
otherwise one will be launched for you.
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Hands On:
Createanew AV D configuration and runthe Hello Andr oid application by following the stepsbel ow:
1. InEclipsechooseWindow |Android Virtual Device M anager
2. Click theNew... button to configureanew AV D.
a Name MyJdlyBean
b. Device: 4.0" WV GA (480x800 hdpi)
Cc. Target: Android4.2.2—-API Level 17
d. CPU/ABI: ARM (armabi-v7a)
e. Back Camera: Emulated
f. SDCard Size: 100MiB
g ClicktheOK button.
3. Choosethenew AVD inthelist and click the Start... button.
a. ClicktheLaunch button.
b. After waiting for sometime, theemulator should launch.
c. Ifthescreenislocked, click and drag thelock icon outsidethecircle.
4. ClosetheAndroidVirtua Device Manager window.

5. RuntheHédloAndroid application by choosing the project namein the Package Explorer and
clicking onthe Run | Run Eclipse menu option.

a. ChooseAndroid Application withintheRun Asdiaog.
b. Click OK

c. If youareasked whether to automatically monitor logcat output, choose Yes.
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USER INTERFACE LAYOUTS

*

A typical Android activity contains user interface componentsthat display static
text as well as dynamic components that allow for user interaction.

> Use a TextView component for non-editable text and an EditText for
editable content.

> Use aButton to trigger event handling code when the button is pressed.
Define componentswithin thelayout XML file specifying at |east three attributes.

> Definethe android:id attribute to provide an identifier that you can useto
reference the component in code or elsewherein the layout file.

> Set the android:layout_width and android:layout_height to provide
sizing information for the component.

. Use the value match_parent to stretch the component to fill the
same space that the parent component consumes.

. Use the value wrap_content to squeeze the component to only fill
as much space as it needs to display its contents.

Each component also has more specific attributes that you can use to refineits
look and feedl.

»  Addtheandroid:hint attribute to an EditText component to display a
hint to the user asto what they should type into the text box.

»  Addtheandroid:text attribute to any component that can display text to
defineitstext content.

. You can specify astring literal asthe value of the attribute or add a
reference to a predefined string in res/values/strings.xml.
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Hands On:

Modify HelloAndroid/res/layout/activity _hello_android.xml to match the content bel ow:

<RelativeLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:paddingBottom="@dimen/activity vertical_margin"
android:paddingLeft="@dimen/activity horizontal_margin"
android:paddingRight="@dimen/activity_horizontal_margin"
android:paddingTop="@dimen/activity vertical_margin"

tools:context=".HelloAndroidActivity" >

<EditText
android:id="@+id/name"
android:layout_width="match parent"
android:layout height="wrap content"
android:layout_alignParentLeft="true"
android:layout_alignParentTop="true"
android:hint="Please enter your name" />

Place the EditText box in
the upper left corner of the
screen.

<Button
android:id="@+id/sayHello"
android:layout_width="wrap_content"
android:layout_height="wrap_ content"

android:layout below="@id/name"
android:text="Say Hello" />

Place the Button below
the EditText box.

<TextView

android:layout_height="wrap_content" below the Button.
android:id="@+id/hello"

android:layout_below="@id/sayHello" />

android:layout_width="wrap_content" Place the TextView ]

</RelativeLayout>

Click onthe Graphical Layout tab below the editor to see how your componentswill display whenyou run
theapplication withintheemulator.

You can useeither the Graphical Layout view or the XML editor to modify user interfacelayouts.
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ANDROID EVENT HANDLERS

%  Android activitiesuse listeners, typically defined asinner classes, for their event
handling code.

» A Button, for example, will trigger an onClick event that can be handled
by any class that implements the View.OnClickL istener interface.

class MyListener implements View.OnClickListener () ({
public void onClick (View v) {
// Add your code here
}
}

»  Thehandler is passed areference to the view in which the event was
triggered, so asinglelistener object can handle eventsfor multiple views.

> Retrieve areference to the Button object, or any Ul component, by
callingthefindViewByl d() method.

Button myButton = (Button) findViewById(R.id.myButton) ;

. Passintheidentifier you specified inthe XML layout file using the
generated R class to access it.

> Call the setOnClickL istener () method on the Button passing in the
listener object to associate the Button and the event listener.

myButton.setOnClickListener (new MyListener ()) ;

Page 40 Rev4.3.2 © 20141TCourseware, LLC



CHAPTER2 GETTING STARTED

Hands On:

Modify HelloAndroid/src/com.exampl e.helloandroid/HelloAndroi dActivity.java to match the content
below:

package com.example.helloandroid;

import android.os.Bundle;
import android.app.Activity;
import android.view.View;
import android.widget.*;

public class HelloAndroidActivity extends Activity {

@Override

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

// Lookup the button and add a listener for button clicks
Button sayHelloButton = (Button) findviewById(R.id.sayHello):;
sayHelloButton.setOnClickListener (new MyButtonListener()):

class MyButtonListener implements View.OnClickListener ({
public void onClick(View v) {
// Lookup the gui controls
EditText nameEditText = (EditText) findViewById(R.id.name);
TextView helloTextView = (TextView)findViewById(R.id.hello);

// Retrieve the name from the EditText box
String name = nameEditText.getText () .toString();
// Say 'Hello' in the TextView
helloTextView.setText ("Hello " + name + "!");

Click theRun | Run menuitemin Eclipseto redeploy the application to theemulator. Enter your namein
the Edit Text box and click the Button to seethe application say "Hello" to you.
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LoOoGCAT

*

*

Write messages to the Android logging system using the android.util.L og class.

>

Call the Log.v(), Log.d(), Log.i(), Log.w(), or Log.e() methods for
verbose, debug, information, warning, or error messages, respectively.

Each of these methods takes two String arguments.

. Usethefirst Sring as atag that identifies which class or activity
invoked thelog call.

. Use the second String to pass the actual message to be logged.

Alternatively, you can call the L og.printin() method passing apriority
constant as the first parameter and then the two Strings.

. The priority can be (from lowest to highest): VERBOSE,
DEBUG, INFO, WARN, ERROR, or ASSERT

You can add a TAG constant to your class to store the Sring to pass as
the first parameter to the L og methods.

private static final String TAG = "HelloActivity";

You can view the log messages using the LogCat tool.

>

Add LogCat to your Eclipse perspective by clicking on Window | Show
View | Other... | Android | LogCat

You can filter the log messages that L ogCat displays by priority, tag, and
more.
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Hands On:

Modify HelloAndroid/src/com.exampl e.hell oandroid/HelloAndroidActivity.java to include the bold lines
below:

package com.example.helloandroid;

import android.app.Activity;
import android.os.Bundle;
import android.util.Log;
import android.view.View;
import android.widget.*;

public class HelloAndroidActivity extends Activity {
private static final String TAG = "HelloAndroidActivity";

@Override

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

// Lookup the button and add a listener for button clicks
Button sayHelloButton = (Button) findViewById(R.id.sayHello) ;
sayHelloButton.setOnClickListener (new MyButtonListener()) ;

class MyButtonListener implements View.OnClickListener {
public void onClick (View v) {
// Lookup the gui controls
EditText nameEditText = (EditText) findViewById(R.id.name) ;
TextView helloTextView = (TextView)findViewById(R.id.hello) ;

// Retrieve the name from the EditText box
String name = nameEditText.getText () .toString() ;
// Say 'Hello' in the TextView
helloTextView.setText ("Hello " + name + "!");

// Log the name
Log.v(TAG, "name = " + name); Use Log.v() to log
} verbose messages.

Click Window | Show View | Other... |Android | L ogCat in Eclipseto enablethe L ogCat view.
Redeploy the application to theemulator. Enter your namein the Edit Text box and click the Button.
Check the L ogCat window to seeyour output.

© 2014 1TCourseware, LLC Rev4.3.2 Page43

}




ANDROID PROGRAMMING

LABS

Solution codefor |abs@ and @ isavailableintheHelloAndr o0id2 project.

(1) ChangetheHelloAndr oid applicationthat you created duringthelectureto usedifferent text for the
Button label andtheEdit T ext hint.

(2] Changetheapplicationagainsothat thegreetingsays"Hi" rather than"Hell 0" beforeyour name.
Solution codefor |abs® and @ isavail ablewithinthe Conver ter project.

® Createan Android project that convertsbetween degreesfahrenheit and degreescelsius. Havethe
user typethefahrenheittemperatureinan Edit T ext box. Whentheuser clicksonaButton, havea
listener updateaT extViewtodisplay theconverted value.

(4] (Optional) Addabuttonto convertfromcelsiustofahrenheit, aswell.
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Cdlsius= (5.0/9.0) * (Fahrenheit -32)

Fahrenheit = ((9.0/5.0) * Celsius) + 32
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ACTIVITIES

CHAPTER

3 - ACTIVITIES

/

OBJECTIVES
%  Createanactivity.

%  Implement callback methodsto listen for
activity lifecycleevents.

%  Transition from one activity to another
withanintent.

%  Configurean applicationviathe
AndoidManifest.xml file.

%k Package an Android application within an
apkfile.
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ACTIVITIES

%  Atypical Android application is made up of one or more activities.
> Each activity provides a screen that you can interact with.

> Designate at most one of the activitiesin your application asthe main
activity.

" The main activity is run when you first launch an application.

> Your main activity can invoke additional activitieswhich are presented as
additional screens.

%  Theback stack maintainsalist of activitiesthat represent the current activity and
al of the activitiesthat came beforeit stored in alast in, first out manner.

»  When you invoke a new activity, it is pushed to the top of the stack.
. The previous activity is stopped and remains on the stack.
»  When you click on the Back key, the current activity is popped off the

back stack and destroyed, and the next activity on the back stack takes
user focus, becomes active, and its user interface is restored.
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When an applicationisfirst launched, itsmain activity isthe only resident of the back stack.

Activity 1

Back Stack

If thefirst activity choosesto launch another activity, then the second activity will moveto thetop of the
back stack.

Activity 2

Activity 1

Back Stack

When a third activity is launched from the second activity, the stack now contains three items.

Activity 3

Activity 2

Activity 1

Back Stack

If you pressthe Back key, then thethird activity ispopped off the stack and terminated and the second
activity becomesactive.

Aty 2| |—

Activity 1

Back Stack
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CREATING AN ACTIVITY

%  Definean activity asasubclass of android.app.Activity.

%  Overidethe onCreate() method to initialize your activity.

> onCreate() is called by the system when your activity isfirst started.

> Your implementationtypically consistsof thefollowing:

1.

2.

Call thesuperclass simplementationtoinitialize the parent.

Call the setContentView() method to specify the user interface
layout for thisactivity.

Retrieve references to your GUI components using the
findViewByl d() method.

Associate the components with event handling listener classes.
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HelloAndroid3/src/com.example.hdloandroid/HeloAndroidActivity,java

package com.example.helloandroid;

import
import
import
import

android.app.Activity;
android.os.Bundle;
android.view.View;
android.widget. *;

public class HelloAndroidActivity extends Activity {
private TextView helloTextView;

@Override
protected void onCreate(Bundle savedInstanceState) ({

super .onCreate (savedInstanceState);
setContentvView(R.layout.activity hello_android);

Button sayHelloButton = (Button) findviewById(R.id.sayHello):;
sayHelloButton.setOnClickListener (new View.OnClickListener() {
public void onClick (View v) {
EditText nameEditText =
(EditText) findViewById(R.id.name) ;
String name = nameEditText.getText () .toString() ;
helloTextView.setText ("H1i " + name + "!");

});
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ACTIVITY LIFECYCLE

%  Anactivity can be in one of four states: Not Running, Resumed, Paused, or
Sopped.

» A Resumed, or running, activity is currently active and has the focus on
the screen.

. Resumed activities are stored at the top of the back stack.

» A Paused activity is partially obscured by another activity, for example
when a dialog pops up.

. The other activity has the focus, but doesn’t cover the whole
screen.

> A Stopped activity is completely covered by another activity, for example
when anew activity isdisplayed.

" Paused and Stopped activities are nested one or more layers deep
within the back stack.

%  Both Paused and Stopped activitiesremain alive and any datathey containis
preserved in memory.
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[ Not Running

The activity
starts

Resumed J The activity

finishes or
the process
is killed

This activity
moves to the
foreground

|

Another activity
obscures this activity

Paused ]

This activity
is not visible

Y

Stopped
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CALLBACK METHODS

*

You can implement various callback methods within your activity to be notified
of statetransitionswithinyour activity’slifecycle.

Thewholelifetime of your activity is encompassed between callsto the
onCreate() and onDestroy() methods.

> Initialize the application within the onCr eate() method and cleanup any
activity wide resources within the onDestr oy() method.

. You can call the finish() method on an activity to shut it down.

Thevisiblelifetime of your activity isencompassed between callsto the
onSart() and onSop() methods.

> Initialize any displayable content within the onStart() method and destroy
it within the onStop() method.

»  TheonRestart() method will also be called before onStart() if the
activity was previously stopped.

The foreground lifetime of your activity is encompassed between callsto the
onResume() and onPause() methods.

> Cleanup resources, stop CPU consuming operations (i.e. audio), and
persist unsaved data within the onPause() method and restore them within
the onResume() method.

»  Trangtions from a paused to a resumed state occur often so you should
keep the code in these methods simple.

> Don’t forget to call the superclass implementation of the callback method
from your method to ensure that default processing occurs.
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CActivity Launched)

> onCreate()
onStart() < onRestart()
A
User navigates
to the activity onResume()
(App Process KiIIed) CActivity Running)
Another activity comes
into the foreground
_ _ * User returns
Apps with higher to the activity
priority need — onPause() I
memory |
The activity is
no longer visible User navigates
+ to the activity
I

onStop()

The activity is finishing or
being destroyed by the system

onDestroy()

@ctivity Shut Doer

Adapted from Android Developer API Guide, http://devel oper.android.com/guide/components/activities.html (accessed May 22, 2013)
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RESOURCE CONSERVATION

*

If the system encounters alow memory situation, stopped activities are removed
before paused activities.

»  Thesystem will either call the finish() method on an activity to ask it to
finish, or it will kill the process associated with the activity.

»  The process can be killed after calls to onPause(), onStop(), or
onDestroy().

. Persist essential data within the onPause() method, because akilled
activity may not have itsonStop() or onDestroy() methods called.

> If the system needsto resume the activity again (for example, when you
click the Back button), it will haveto recreateit.

You can store akilled activity’s state to a Bundle object so it can be restored
|ater.

> Override the onSavel nstanceState() callback method to store datato the
passed in Bundle object before the activity iskilled.

. Store data within the Bundle object as name/value pairs.
. You should use the onPause() method to store long-term persistent
data and the onSavel nstanceState() method to save transient user

interface state.

> Use onCreate()’'s Bundle parameter to retrieve saved instance state from
aprevioudly killedinvocation.

. New activitieswill be passed null since there is no saved data.
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If youexplicitly closean activity viaaBack button click, then onSavel nstanceState() will not be called
sincetheactivity will not haveto berestored.

You may not need to overridethe onSavel nstanceState() method if the default implementationis sufficient.
Itinvokesthe onSavel nstanceSate () method on each view within your user interface. Each view can
then storeitsown Ul specificinformation into thebundle. Thishappensautomaticaly for any view
component that you' ve given anidentifier. Makesureto call super.onSavel nstanceState() if you choose
to provideyour ownimplementation to ensurethat thisdefault processing occurs.

Configuration Changes

Android will restart your activity whenever aconfiguration changeisdetected. Restarting theactivity results
inacall toonDestroy() followed by onCreate(). Onecommon example of aconfiguration changeisa
screenrotation. For thisreason, itisalwaysagood ideato handle activity restoration properly via

onSavel nstanceState() and onCreate().

HelloAndroid3/src/com.example.hdloandroid/HelloAndroidActivity,java

public class HelloAndroidActivity extends Activity {
private TextView helloTextView;

@Override
protected void onCreate (Bundle savedInstanceState) {

helloTextView = (TextView) findViewById(R.id.hello) ;
if (savedInstanceState != null) ({
helloTextView.setText (savedInstanceState
.getString("greeting"));

}

@Override
protected void onSaveInstanceState(Bundle outState) {
super .onSaveInstanceState(outState);
outState.putString("greeting", helloTextView.getText ()
.tosString());
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INTENTS

%  UseanlIntent tolaunch an activity from another activity.

Intent i = new Intent (this, NewActivity.class) ;
startActivity (i) ;

> Create anew instance of an I ntent object providing your activity asthe
first constructor argument and the Class of the activity to start as the
second argument.

> Call the startActivity() method passing in the newly created | ntent object
to start the new activity.
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HelloAndroid3/src/com.example.helloandroid/Wel comeActivity,java

package com.example.hello;

import android.app.Activity;
import android.content.Intent;
import android.os.Bundle;
import android.view.View;
import android.widget.Button;

public class WelcomeActivity extends Activity {
@Override
protected void onCreate (Bundle savedInstanceState) ({
super .onCreate (savedInstanceState) ;
setContentView (R.layout.welcome) ;

Button nextButton = (Button) findViewById(R.id.next) ;
nextButton.setOnClickListener (new View.OnClickListener () {
public void onClick(View v) { Access the enclosing activity
Intent i = new Intent(); from an inner class using
i.setClass (WelcomeActivity.this, ClassName.this notation.
HelloAndroidActivity.class);
startActivity(i);

Try It:

OpentheHelloAndroid3 project. Select Run | Run fromthemenu and choose AndroidApplication
fromtheRun Asdiaogto view theWelcomeActivity. Click the Next buttonto launchthe
HelloAndroidActivity usngan|ntent.
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ANDROIDMANIFEST.XML

Configureyour application within the manifest file called AndroidManifest.xml.

Set the Android namespace to http://schemas.android.com/apk/res/android
within the root <manifest> element.

> Specify the package name you used for your activities within the
<manifest> element’s package attribute.

Set the minimum and target Android SDK versions that you support within the
<uses-sdk> element.

Declare your application within the appropriately named <application> element.
> Set theicon, label, and theme for your application using attributes.

" Theicon and |abel are viewable in the application launcher or asa
shortcut on the Home screen.

" Thetheme references an application-wide style configured in an
XML fileunder theres/valued directory.

Every activity you create must be declared within an <activity> element.
> Specify the activity’s class name using the android: name attribute.
. Prepend the activities class name with a dot to indicate that the
classisrelative to the package declared in the package attribute

within the <manifest> tag.

> Use an <intent-filter> with an action of android.intent.action.M AIN
to identify an activity asamain activity.

. Set the category to android.intent.category.L AUNCHER to
specify that thisactivity should belisted in the application launcher.
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HdloAndroid3/AndroidManifest.xml
<?xml version="1.0" encoding="utf-8"?>
<manifest =xmlns:android="http://schemas.android.com/apk/res/android"

package="com.example.helloandroid" -
android:versionCode="1" The android:name values
ndr id: B elsewhere in this document are
a oLc:V o relative to this package.

<uses-sdk
android:minSdkVersion="8"

android: targetSdkVersion="17" />

) ) Allow this application's data
<application to participate in backups.
android:allowBackup="true"

android:icon="@drawable/ic_launcher"
android:label="@string/app_name"
android:theme="@style/AppTheme" >
<activity
android:name=".WelcomeActivity"
android:label="@string/app_name" >

<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category
android:name="android.intent.category.LAUNCHER" />

</intent-filter>
</activity>

<activity
android:name=".HelloAndroidActivity"

android:label="@string/app_name" >

</activity>
</application>

</manifest>
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PACKAGING

*

TheDalvik VM interprets .dex (Dalvik Executable) filesrather than standard Java
classfiles.

»  The .dex bytecode format is optimized for memory and processor
constrained environments.

You don't distribute the .dex files directly to your Android device, instead you
package themwithin an .apkfile.

»  An.apkfile contains everything you need to run an Android application,
including .dex files, resources, and certificates.

> .apk filesare similar to JAR files and must end in an .apk extension.

Eclipse creates the .dex and .apk files automatically for you, but you can also
build them manually using thefollowing steps:

1. Use the Android Asset Packaging Tool (aapt) to compile the various
XML files, including the manifest file, and to produce an R.javafile.

2. Compile your source code as well asthe Rjava fileinto .classfilesusing
the standard Java compiler.

3. Convert the .classfilesfrom step 2, aswell as .classfilesfrom libraries
you depend on into .dex files using the dx tool.

4, Use the apkbuilder tool to package the .dex files as well as compiled
resources and non-compiled resources like images into an .apk file.

5. Sign the .apk file with adebug key or private key and optionally optimize
it with the zipalign tool to decrease its memory usage for production.

6. Distribute the .apk file to your emulator or, if the .apk is signed with a
private key, your Android device.
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Hands On:

Whilebuilding anAndroid application onthecommand lineislesscommonthanbuildingitin Eclipsg, itis
beneficial to seetheprocessoutsideof thelDE. TheAndroid SDK includesacommand linetool to create
abasicAndroid project. Thegenerated project containsan Ant script to build the .apkfile.

Open acommand prompt and run theandr oid cr eate pr oj ect command to build anew projectinthe
c:\android directory:

android create project --target 1 --name AndroidApp --path C:/android/
AndroidAppProject --activity AndroidAppActivity --package
com.example.commandline

Examinethe newly created files, then change directoriesto the C:\androi d\Androi dAppProject directory.
cd C:\android\AndroidAppProject

Run theant debug commandto createthe .apkfile.

ant debug

Examinetheant output and the generated files.

To deploy the generated .apk fileto theemul ator you must start theemulator and install the .apktoit. 1f an
emulator isnot aready running, then you can start one by running theemulator command passinginthe
nameof theemulator to run:

emulator -avd MyJellyBean
Wait for theemulator to start, then run theadb commandtoinstall the .apk to the emulator:
adb install C:\android\AndroidAppProject\bin\AndroidApp-debug.apk

L ook for thenewly installed application within the application launcher ontheemulator. If multiple
emulatorsarerunning, then you must specify theemulator toingtall towiththeadb —soption. Tolist the
current devicesrun adb devices.

Touningtall an application, run adb uninstall followed by the package name of the activity to uninstal:

adb uninstall com.example.commandline
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LABS

Useeither the Converter project fromthe student filesor your own Converter solutionfromaprevious
labasastarting point for lab @.

You can find solution codefor labs @ -@ inthe Converter 2 project.

(1) Createadistanceconverter activity withintheConver ter applicationthat convertsmilesto
kilometersandkilometerstomiles. Start by creatingan XML layout for thenew activity, thencreate
thenew classthat extendsandr oid.app.Activity. Therest of thecodewill besimilartothe
temperatureconversionactivity.

(2] Makeyour distanceconverter activity theM Al N activity for thisapplicationwithinthemanifest (be
sureto changethenameof thetemperatureconverter activity). Testtheactivity withintheemulator.

(3] Createanew activity that providesbuttonsto choose betweenthetemperatureconverter or

distanceconverter andtransitiontoeachviaintentswhenthebuttonissel ected. Makesureto
updatethemanifest tomakethisnew activity theM Al N activity.

(4] Addcallback methodstothemenuactivity for thevariouscallbacksthat werediscussedinthe
chapter. Makesureto call thesuperclassmethod, then add trace messagesusing L ogCat totrack
whenthevariousmethodsarecalled.

Hint: InEclipse, use Sour ce| Over ride/l mplement M ethodsand sel ect themethodsyouwant to
override, toautogeneratemethod stubs.

® Performthefollowing operationsonyour applicationand watchtheL ogCat messagesasthey are

disolayed:

a StarttheConverter application.

b. ClicktheTemperatur ebuttontotransition toanew activity.

C. ClicktheAndroid Back buttontotransition back tothemenuactivity

d Click theAndroid Back buttonagainto shutdownthemenuactivity.

e RegtarttheConverter applicationthroughtheapplicationlauncher.

f Click theHomebutton, thengototheapplicationlauncher and click Settings| Apps|
Converter withintheemulator. Uninstall theConver ter applicationtokill theprocess
associatedwiththeactivity.

A solutionfor lab@® isunder extr as/clockapp.

(6] Usecommandinetoolsto createanew project and activity that displaysthecurrenttime. Install
andtestitinyour emulator.
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kilometers=miles* 1.60934
miles=kilometers* 0.621371
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MENUS

CHAPTER 9 - MENUS

/
OBJECTIVES
%  Add options, context, and popup menus
to your application.
* Create submenus with radio buttons and
checkboxes.
-
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MENUS AND MENU ITEMS

*

Add menus to your application to allow your users to access additional
activities, customize the application, or perform other actions.

>

An options menu will appear in the action bar at the top of the screen.

. On devices running Android 2.3 or lower, the options menu is only
available when the user touches the M ENU button.

A context menu will appear as afloating menu when the user long touches
acontrol that has an associated menu.

Contextual action mode displays a contextual action bar at the top of the
screen when aview with an associated menu is sel ected.

. Contextual action mode is preferred over context menusin Android
3.0 and above.

New to Android 3.0, a popup menu is amodal floating menu that is
anchored to aview and displayed programmatically.

Define your menu as an XML resource within the /res/menu/ directory.

>

Declare your root element as a<menu> with the standard xmlns.android
namespace attribute.

Within the <menu>, add child <item> tagsto define each menu item.

Each <item> should include android:id and android:title attributes.
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Converter4/reshmenu/optionsmenu.xmil
<menu xmlns:android="http://schemas.android.com/apk/res/android">
<item
android:title="@string/distance_converter"
android:id="@+id/distance_converter"
android:icon="@drawable/ic_menu_ruler"
android:showAsAction="1ifRoom" />
<item
android:title="@string/mass_converter"
android:id="@+id/mass_converter"
android:icon="@drawable/ic_menu_anchor"
android: showAsAction="1ifRoom" />
<item
android:title="@string/temperature_converter"
android:id="@+id/temperature_converter"
android:icon="@drawable/ic_menu_settings"
android:showAsAction="ifRoom" /> With an option menu, you can
“ e define an image to associate
</menu> with your menu item using an
android:icon attribute.

Note:
You can create menus programmatically with M enu.add(int groupl d, int iteml d, int or der,

Char Sequencetitle):
CheckRegigter/src/com.example.checkregister/CheckRegisterActivity.java

@Override

public boolean onCreateOptionsMenu (Menu menu) {
super .onCreateOptionsMenu (menu) ;
MenulItem prefItem = menu.add(0,0,0, "Preferences") ;
preflItem.setIcon(android.R.drawable.ic_menu_preferences) ;
Menultem fileItem = menu.add(0,1,1,"Logfile");
fileItem.setIcon(android.R.drawable.ic_menu_recent_history) ;
Menultem viewItem = menu.add(0,2,2,"History");
viewItem.setIcon (android.R.drawable.ic_menu_view) ;
Menultem editItem = menu.add(0,3,3,"Edit") ;
editItem.setIcon(android.R.drawable.ic_menu_edit) ;
MenulItem monthlyItem = menu.add(0,4,4, "Monthly") ;
monthlyItem.setIcon (android.R.drawable.ic_menu_view) ;
return true;

Likelayoutshowever, menusare much more conveniently laid out and maintained in XML resourcefiles.
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OPTIONSMENU

%  Usean options menu to display activity-wide items on the action bar.

%  Anoptions menu <item> can specify the android: showAsAction attribute to
influence where the menu item is placed on the action bar.

> Set the attribute to ifRoom to have that item display itself directly on the
action bar if spaceisavailable.

> Omit or set the attribute to never to keep the item in the overflow menu.

%  Inflatean XML menu resource into a M enu object as part of the
onCreateOptionsM enu() callback method in your activity or fragment.

@Override

public boolean onCreateOptionsMenu (Menu menu) {
MenulInflater inflater = getMenuInflater () ;
inflater.inflate (R.menu.myMenu, menu) ;
return true;

» A Fragment must have called setHasOptionsM enu(tr ue) to receive this
method call.

> Get aMenulnflator instance from the getM enul nflater () method.

> Call the inflate() method on a M enul nflator passing in the menu
resource ID and a M enu object to populate as parameters.

> Return a boolean indicating whether or not to display the menu.

%  TheonCreateOptionsMenu() method is called once by the system when your
activity or fragment isfirst created.

»  Android will cache the M enu object you build so it can display it againin
the future without having to recreateit.
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Menu items with the android:showAsAction
attribute set to ifRoom.

v TR [ Action overflow menu. ]
i

- .
i@ Distance Converter L. I

L, ] Temperature Converter

Help

Miles to
Kilometers Menu items displayed when
Colors action overflow menu
touched.
About

Converterd/src/com.example.converter/MenuActivity.java

@Override

public boolean onCreateOptionsMenu(Menu menu) {
MenuInflater inflater = getMenuInflater();

inflater.inflate(R.menu.optionsmenu, menu);
return true;

You can add theonPr epar eOptionsM enu() callback method if you want to modify the menu beforeitis
displayed. Thismethod iscalled eachtimethemenuisselected rather thanjust oncelike

onCreateOptionsM enu().

Converterd/src/com.example.converter/DistanceConverterActivity.java

public class DistanceConverterActivity extends MenuActivity {

@Override

public boolean onPrepareOptionsMenu(Menu menu) {
super .onPrepareOptionsMenu (menu) ;
menu.findItem(R.1id.distance converter) .setEnabled(false) ;

return true;

} Disable the menu item
that corresponds to this
} activity.
Note:

When you choosethe M enu buttonin Android 2.3 and lower, an optionsmenu will display at the bottom of
thescreen with up to six individua menu itemscompletewithiconsandtext titles. 1f you have morethan
sx menuitems, thenaM oremenu itemwill appear instead of thesixthitem. Clicking ontheM oremenu
itemwill digplay an overflow menuwhich containstheadditional menuitems.
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REACTING TO MENU ITEM SELECTIONS

%  Add the onOptionsltemSelected() callback method to your activity to react to
options menu item selections.

@Override
public boolean onOptionsItemSelected (Menultem item) {
int id = item.getItemId() ;

> Call the getltemld() method on the passed in M enultem to determine
which menu item was selected.

. Thereturned ID isthe same one you specified with theandroid:id
attributein your XML menu resource definition, or with theitemid
argument to M enu.add().

> Return trueto indicate that the menu item was successfully handled in this
method.

> If you don’t recognize the M enul tem that was passed in, then call the
super implementation of this method to allow it to handle the selection.

> If you are using fragments, the method is called on your activity first, then
on each fragment in the order it was added until one returnstrue.

% If multipleactivitieswithin the same application will sharethe samemenuitems,
then you should define the onCreateOptionsM enu() and
onOptionsltemSelected() methods in a superclass that your other activities
extend.

> You can still add additional menu items by overriding the methods and
invoking their super implementationsappropriately.
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Converterd/src/com.example.converter/MenuActivity.java

iy MenuActivity is the
public class MenuActivity extends Activity { superclass of the other
A activities in this project.
@Override
public boolean onOptionsItemSelected(MenuItem item) {
int id = item.getItemId() ;
switch (id) {
case R.id.temperature_converter:
showTemperatureActivity () ;
break;
case R.id.distance_converter:
showDistanceActivity () ;

break;
case R.1d.mass_converter:
showMassActivity () ;
break;
default:
return super.onOptionsItemSelected(item) ;
}
return true;
}
public void ab?utcllcked(MenuItem mi) { ( Since Android 3.0, you can create )
sliggeloicoilelog ) - a public method with a Menultem
} parameter as your callback method.
0o c Associate that method by name with
} a menu item using the
android:onClick attribute.

Converter4/reshmenu/optionsmenu.xml
<menu xmlns:android="http://schemas.andr¢id.com/apk/res/android">

<item
android:title="@string/about"
android:id="@+id/about"

android:onClick="aboutClicked" />
</menu>

Try It:
Runthe Converter 4 application ontheemulator. Click theM ENU key or choosethe action overflow
menu to display theremaining optionsmenu items. Chooseamenu itemto seetheresultsof the

onOptionsltemSelected() callback method.
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CONTEXTMENU

%  Long pressaview to display one or more context sensitive menu itemsin a
ContextM enu.

»  Android won't display menu item icons in a ContextM enu.

%  Register aview asrequiring a ContextM enu by calling the
register For ContextM enu() method passing in the View object as a parameter.

View myview = findViewById(R.id.myview) ;
registerForContextMenu (myview) ;

%  Define the onCreateContextM enu() callback method to provide the code for
menuinflationinyour activity or fragment.

public void onCreateContextMenu (ContextMenu menu, View v,
ContextMenuInfo menuInfo) {
super .onCreateContextMenu (menu, v, menulnfo) ;
MenulInflater inflater = getMenuInflater () ;
inflater.inflate (R.menu.contextmenu, menu) ;

}

> Unlike onCreateOptionsM enu(), this method returns void.

%  Usethe onContextltemSelected() callback method to define the code to react
to menu selections.

public boolean onContextItemSelected (Menultem item) ({
switch (item.getItemId()) {

}
}

> Similar to onOptionsltemSelected(), return trueto indicate that the
menu item was successfully handled in this method and call the super
implementation in the switch’sdefault statement.
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Converter4d/src/com.example.converter/DistanceConverterActivity.java

public class DistanceConverterActivity extends MenuActivity {
@Override
protected void onCreate (Bundle savedInstanceState) {

View image = findViewById(R.id.distanceImage);
registerForContextMenu (image) ;

Converterd/src/com.example.converter/MenuActivity.java

@Override
public void onCreateContextMenu (ContextMenu menu, View v,
ContextMenuInfo menuInfo) {
if (MenuActivity.enableContextSensitiveHelp) {
super .onCreateContextMenu (menu, v, menuInfo);
MenuInflater inflater = getMenuInflater();
inflater.inflate(R.menu.contextmenu, menu);

@Override
public boolean onContextItemSelected(MenuItem item) {
switch (item.getItemId()) {
case R.id.about:
showAboutDialog () ;
break;
case R.id.help:
showContextSensitiveHelpDialog () ;
break;
default:
return super.onContextItemSelected(item) ;
}

return true;

Try It:
Long presstheiconto theleft of the Edit Text inthe DistanceConver ter activity to seeacontext menu.
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CONTEXTUAL ACTION MODE

%  Whenaview isselected, you can display context sensitive clickableitems, called
contextual actions, within a contextual action bar at the top of the screen .

»  What it meansto "select aview" isleft to the application designer.

. For example, you can trigger contextual action mode based on a
long click, ssimilar to how context menus work.

. Or, if your view isacheckbox (or something similar), then selecting
it can trigger contextual action mode.

»  Theview that is selected can be an individual view or something likea
ListView or GridView where you can select multipleitems and have the
contextual actions apply to them all as a batch.

> Your activity will remainin contextual action mode and the contextual
action bar will remain visible until one of the following occurs:

. The BACK button is pressed.

. Theitemis deselected.

. The Done action, denoted by a checkmark, is selected.

. You dismissit programmatically with the finish() method.

* You should use contextual action mode instead of context menus for
applications that target Android 3.0 and higher.

%  Unlike context menus, you can use icons in contextual action mode.
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Click on the Done
button to end contextual
action mode.

~

[ Contextual action bar. ] The Help button has
an associated icon.

Basic Controls

DPAD not enabled in AVT
O

s PO

e

Pounds to Kilograms to
Kilograms Pounds

Hardware Keyboard
Use your phys: keyboard to provide input

Try It:
Long presstheicontotheleft of the EditText inthe M assConverter activity to see contextual action
mode.
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DEFINING CONTEXTUAL ACTIONS

*

Implement the ActionM ode.Callback interface to specify callback methods for
your contextual action mode.

>

Define the onCreateActionM ode() method to inflate a menu that
represents the contents of the contextual action bar.

= This method is called when the action mode isfirst created and
returnstrue to indicate that the action mode should be created.

Implement the onPr epar eActionM ode() method to refresh the action
modewhenitisinvalidated.

. Return false if no changes were made.

Implement the onDestroyActionM ode() method to be notified when the
action mode is exited.

Write the onActionltemClicked() method to specify what should occur
when each action is clicked.

. This method is similar to onContextltemSelected(), except for the
additional ActionM ode parameter.

. Call finish() on the ActionM ode parameter if you wish to end the
contextual action mode and close the contextual action bar.

Call the startActionM ode() method when the view is selected passing an
instance of your ActionM ode.Callback.

ActionMode.Callback cb = new MyActionModeCallback() ;
ActionMode am = startActionMode (cb) ;

>

Thistriggers acall to the onCreateActionM ode() method.
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Converterd/src/com.example.converter/MassConverterActivity.java
public class MassConverterActivity extends MenuActivity {
private ActionMode actionMode;
@Override
protected void onCreate (Bundle savedInstanceState) ({
View image = findViewById(R.id.massImage) ;
final Callback callback = new ActionModeCallback();
image.setOnLongClickListener (new View.OnLongClickListener () {
public boolean onLongClick (View view) {
if (actionMode != null) { Do not start another

return false;

}

action mode if one is
currently active.

actionMode = startActionMode (callback);
return true;

class ActionModeCallback implements ActionMode.Callback (

public boolean onCreateActionMode (ActionMode mode,
MenuInflater inflater = mode.getMenuInflater();
inflater.inflate(R.menu.contextmenu, menu);
return true;

}

public boolean onPrepareActionMode (ActionMode mode,
return false;

}

public void onDestroyActionMode (ActionMode mode) {
actionMode = null;

Menu menu) {

Menu menu) {

}
public boolean onActionItemClicked(ActionMode mode,
MenuItem item) {

Set the
actionMode field
to null so that
future item
selections will start
the action mode.

switch (item.getItemId()) {

case R.id.about:
showAboutDialog () ;
mode.£finish(); Callfinish() to
return true; dismiss the action

case R.id.help: mode.
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POPUPMENU

#%  UseaPopupMenu in Android 3.0 and above when you wish to display a modal
menu anchored to a view.

>

Themenuwill display below theview if spaceisavailable, otherwise
aboveit.

Dismiss a popup by simply touching outside of it or by programmatically
calling the dismiss() method on it.

%  Implement PopupMenu.OnMenultemClickL istener and define the
onMenultemClick() method to react to menu selections.

>

The implementation is similar to what you would use for an options or
context menu.

%  Whenitistimeto display the menu, follow the four steps below to create and
display the popup:

1.

Create an instance of a PopupM enu passing the current application
context and the view it is associated with to the constructor.

Associate the OnMenultemClickListener with your PopupM enu by
calling the setOnMenultemClickListener () method.

Inflate amenu by calling the inflate() method on your PopupM enu
Instance passing the resource ID of the menu to inflate.

Finaly, call the show() method to display the popup.
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Converterd/src/com.example.converter/ TemperatureConverterActivity.java

public class TemperatureConverterActivity extends MenuActivity {
@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.temperature) ;

View image = findViewById(R.id.temperaturelmage) ;
image.setOnLongClickListener (new View.OnLongClickListener () {
public boolean onLongClick (View view) {
PopupMenu popup = new PopupMenu (
TemperatureConverterActivity.this, view);
popup . setOnMenuItemClickListener (new PopupListener()):;
popup.inflate (R.menu.contextmenu) ;

popup.show() ; The inflate() method
return true; was added in API
} Level 14.

}

class PopuplListener implements PopupMenu.OnMenultemClickListener {
public boolean onMenuItemClick(MenuItem item) ({

switch (item.getItemId()) {

case R.id.about:
showAboutDialog () ;
return true;

case R.id.help:
showContextSensitiveHelpDialog () ;

return true;
default:
return false;

Try It:
Long presstheicontotheleft of the EditText inthe Temper atureConverter activity to seea

PopupM enu.
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SUBMENUS

*

Your menus can have submenus.
» A submenu openswhen its parent menu item is selected.

> Submenus allow you to group together similar functionality under a
common heading.

Create asubmenu in XML by adding a<menu> element as a child of the
associated menu item’s <item> tag.

»  Add each submenu item using <item> children of the <menu>
> Submenus cannot have submenus of their own, nor can they have icons.
When you select an item in a submenu, the appropriate onxxxltemSelected() is

called based upon whether the submenu is associated with an options or context
menu.
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Converter4/reshmenu/optionsmenu.xml

<menu xmlns:android="http://schemas.android.com/apk/res/android">

<item

android:title="@string/help"

android:id="@+id/help_choices" [ Create a submenu by placing

android:icon="@drawable/ic_menu_light"> a <menu> element within a

<menu> lpamntmenu<nmn>ebnmnt
<item

android:id="@+id/help_distance"
android:title="@string/help distance"/>

<item
android:id="@+id/help mass"
android:title="@string/help mass"/>

<item
android:id="@+id/help_ temperature"
android:title="@string/help temp"/>

<item
android:id="@+id/context_sensitive_help enabled"
android:title="@string/enable_context_help"
android:checkable="true"
android:checked="true" />

</menu>
</item>

</menu>
Converterd/src/com.example.converter/MenuActivity.java

@Override
public boolean onOptionsItemSelected(Menultem item) {

case R.id.help_distance:
showDistanceHelpDialog() ;
break;

case R.id.help_mass:
showMassHelpDialog () ;
break;

case R.id.help_temperature:
showTemperatureHelpDialog () ;

break;
}
Try It:
Choosethe Heap optionsmenu item to display the submenu.
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CHECKBOXES AND RADIO BUTTONS IN MENU ITEMS

%  You can aso display menu items with radio button or checkbox functionality in
a submenu.

> For radio buttons, declare your menu items within a<group> element
with the android: checkableBehavior attribute set to single in your XML
menu resource.

. Only one menu item within the group can be selected at atime.

> For checkboxes, either set the <group>’s android:checkableBehavior
attribute to all or directly set each <item>’s android:checkable
attributesto true.

> Set individual <item> elements as pre-checked by setting the
android:checked attribute to true.

%  For both radio buttons and checkboxes, the onxxxltemsSelected() method is
called when a corresponding menu item is chosen.

»  Android does not automatically update the state of the radio button or
checkbox for you.

. You must invoke the setChecked() method on the selected menu
item to set itsvalue.

. For checkboxes, call the isChecked() method first to determine the
starting value of the checkbox, then call the setChecked() method
passing in the negated value.

%  You can aso use the <group> element to enable bulk operations on all itemsin
the group.

> For example, you can enable all members of agroup by passing the
group's id to Menu.setGroupEnabled().
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Converter4/reshmenu/optionsmenu.xml

<item

android:id="@+id/context_sensitive_help_enabled"
android:title="@string/enable_context_help"
android:checkable="true"

android:checked="true"/;555555“‘{ Checkbox ]

</menu>

</item>

<item
android:title="@string/colors"
android:id="@+id/colors"
android:icon="@drawable/ic_menu_colorpicker">
<menu>

<group android:id="@+id/rbs"
android:checkableBehavior="single">

<item \\\\\\{ Radio buttons ]
android:id="@+id/color_black"

android:title="@string/black"
android:checked="true" />

<item
android:id="@+id/color_gray"
android:title="@string/gray" />

</group>
</menu>
</item>

Converterd/src/com.example.converter/MenuActivity.java

case R.id.context_sensitive_help_enabled:
MenuActivity.enableContextSensitiveHelp = !item
.1isChecked () ;

item.setChecked(!item.isChecked());
break;

case R.id.color_black:

case R.id.color_gray:

case R.id.color_blue:
item.setChecked (true) ;
changeColor (id) ;
break;

Try It:
Choosethe Color soptions menuitem to display the submenu with radio buttons.
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LABS

Usethe Countdown project asstarter codefor theselabs. The solutionscan befound inthe Countdown2
project.

(1) TheCountdown application currently displaysthenumber of daysuntil Christmas. Addanoptions
menutotheapplicationwithmenuitemsthat allow youto customizetheevent nameand event date.

(2] Addtwomoremenuitemstoallow theuser to set thebackground and foreground colorsusing
radiobuttons.

Hint:
Y ou can set theforeground and background colorsto XML color resourcel Dswiththefollowing
linesof code:

getWindow () . setBackgroundDrawableResource (R.color.myColor) ;
textView. setTextColor (getResources () .getColor (R.color.myColor)) ;
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