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Foreword

Think. Code. Write. Rinse and repeat ad infinitum. This is the mantra of a technical writer.
Technology changes so quickly that by the time an author has finished the last sentence, it is time
to rewrite it. As a technical reader, you are probably well aware of this fact, and yet you have taken
the time to purchase this book and read it. Not only that, but you are even taking the time to read
this foreword. This means you are not just a fly-by-night coder, but somebody who wants to
know the technology behind the technology. Well done, and congratulations on making this
investment. Let me validate your decision to buy this book.

This is the best book on the market for learning about Android. It has so many chapters crammed
with Android goodness that you will thank yourself many times over for making the decision to
buy it. I am the technical reviewer of this book and, frankly, I wish there had been more for me to
edit—the authors did such a good job, I was left with hardly anything to correct. (I did, however,
curse them several times for the volume of content they managed to fit in a single book, which
increased my workload several times over, right up to the last minute.) But my loss is your gain:
this book covers everything you could possibly need to know about Android. Just take a look at
the table of contents.

Tradition requires that I talk a little about Android itself, the subject of this book. Of course you
probably already know something about Android—the operating system from Google that Google
hopes will rival iPhone for market domination—which is why you are holding this book in your
hands. Android, as a technology, has matured beyond its initial stab in the dark and now, with the
recent announcement of NexusOne, the Android-based phone from Google, it is a force to
contend with. The year 2010 will be the year of the dogfight between Google and Apple for mobile
phone domination. There is room for both technologies to co-exist, but with Google’s massive
presence on the Web, people at Apple will be on edge.

With the massive market for Android in mind, you have taken the first two steps: a) You have
chosen to develop for Android, and b) You have chosen the best book on the market to learn
about Android. Now take the final step: turn the page and begin to cram your mind full of
Android goodness.

Vikram Goyal
vikram@craftbits.com
www.craftbits.com
January 2010
Brisbane, Australia



Chapter

Introducing the Android
Computing Platform

Computing continues to become more “personal,” increasingly accessible anytime,
anywhere. At the forefront of this development are handheld devices that are
transforming into computing platforms. Mobile phones are no longer just for talking—
they have been capable of carrying data and video for some time. Significantly, the
mobile device is becoming so capable of general-purpose computing that it’s destined
to become the next PC (Personal Computer). It is also anticipated that even a number of
traditional PC manufacturers such as ASUS, HP, and Dell will be producing devices of
various form factors based on the Android OS. The battle lines between operating
systems, computing platforms, programming languages, and development frameworks
are being shifted and reapplied to mobile devices.

We are also expecting a surge in mobile programming in the IT industry as more and
more IT applications start to offer mobile counterparts. To help you profit from this trend,
we’ll show you how to use Java to write programs for devices that run on Google’s
Android Platform (http://developer.android.com/index.html), an open source platform
for mobile development. We are excited about Android because it is an advanced
platform that introduces a number of new paradigms in framework design (even with the
limitations of a mobile platform).

In this chapter, we’ll provide an overview of Android and its SDK, give a brief overview of
key packages, introduce what we are going to cover in each chapter briefly, show you
how to take advantage of Android source code, and highlight the benefits of
programming for the Android Platform.

A New Platform for a New Personal Computer

The fact that hitherto dedicated devices such as mobile phones can now count
themselves among other venerable general-computing platforms is great news for
programmers (see Figure 1-1). This new trend makes mobile devices accessible through
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general-purpose computing languages, which increases the range and market share for
mobile applications.

The General Purpose Computing Club

i,
N

Mainframe Server Workstation Laptop
New Kid on the
Block

The Android Platform embraces the idea of general-purpose computing for handheld
devices. It is a comprehensive platform that features a Linux-based operating system
stack for managing devices, memory, and processes. Android’s libraries cover
telephony, video, graphics, Ul programming, and a number of other aspects of the
device.

Figure 1-1. Handheld is the new PC.

NOTE: Although built for mobile devices, the Android platform exhibits the characteristics of a
full-featured desktop framework. Google makes this framework available to Java programmers
through a Software Development Kit (SDK) called the Android SDK. When you are working with
the Android SDK, you rarely feel that you are writing to a mobile device because you have access
to most of the class libraries that you use on a desktop or a server—including a relational
database.

The Android SDK supports most of the Java Platform, Standard Edition (Java SE) except
for the Abstract Window Toolkit (AWT) and Swing. In place of AWT and Swing, Android
SDK has its own extensive modern Ul framework. Because you’re programming your
applications in Java, you could expect that you need a Java Virtual Machine (JVM) that
is responsible for interpreting the runtime Java byte code. A JVM typically provides the
necessary optimization to help Java reach performance levels comparable to compiled
languages such as C and C++. Android offers its own optimized JVM to run the
compiled Java class files in order to counter the handheld device limitations such as
memory, processor speed, and power. This virtual machine is called the Dalvik VM,
which we’ll explore in a later section “Delving into the Dalvik VM.”

The familiarity and simplicity of the Java programming language coupled with Android’s
extensive class library makes Android a compelling platform to write programs for.
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Figure 1-2 provides an overview of the Android software stack. (We’'ll provide further
details in the section “Understanding the Android Software Stack.”)

User

Applications

Java Libraries

Activities/Services

Ul/Graphics/Views

Resources/Content Providers

Telephone/Camera

Multimedia

SQLite Database

Hitp/Connectivity

Java SE/Java Apache

Dalvik VM

Core C Libraries

Linux

Figure 1-2. High-level view of the Android software stack

History of Android

Let us look at how Android arrived on the Mobile OS landscape. Mobile phones use a
variety of operating systems such as Symbian OS, Microsoft’s Windows Mobile, Mobile
Linux, iPhone OS (based on Mac OS X), Moblin (from Intel), and many other proprietary
OSs. So far no single OS has become the de facto standard. The available APIs and
environments for developing mobile applications are too restrictive and seem to fall
behind when compared to desktop frameworks. This is where Google comes in. The
Android platform promised openness, affordability, open source code, and a high-end
development framework.

Google acquired the startup company Android Inc. in 2005 to start the development of
the Android Platform (see Figure 1-3). The key players at Android Inc. included Andy
Rubin, Rich Miner, Nick Sears, and Chris White.
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2008
2007
2007 OHA Announced
2005 2005 2005
Google Buys Android Inc. |l Work on Dalvik VM Starts

2008 2008
T-Mobile G1 Announced SDK 1.0 Released

2008
Android Open Sourced

2007

Early Look SDK

Figure 1-3. Android timeline

In late 2007, a group of industry leaders came together around the Android Platform to
form the Open Handset Alliance (http://www.openhandsetalliance.com). Some of the
alliance’s prominent members are as follows:

B Sprint Nextel
T-Mobile
Motorola
Samsung
Sony Ericsson
Toshiba
Vodafone

Google

Intel
B  Texas Instruments

Part of the alliance’s goal is to innovate rapidly and respond better to consumer needs,
and its first key outcome was the Android Platform. Android was designed to serve the
needs of mobile operators, handset manufacturers, and application developers. The
members have committed to release significant intellectual property through the open
source Apache License, Version 2.0.

NOTE: Handset manufacturers do not need to pay any licensing fees to load Android on their
handsets or devices.

The Android SDK was first issued as an “early look” release in November 2007. In
September 2008, T-Mobile announced the availability of T-Mobile G1, the first
smartphone based on the Android platform. A few days after that, Google announced
the availability of Android SDK Release Candidate 1.0. In October 2008, Google made
the source code of the Android platform available under Apache’s open source license.
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When Android was released, one of its key architectural goals was to allow applications
to interact with one another and reuse components from one another. This reuse not
only applies to services, but also to data and the user interface (Ul). As a result, the
Android platform has a number of architectural features that keep this openness a
reality. We'll delve into some of these features in Chapter 3.

Android has also attracted an early following because of its fully developed features to
exploit the cloud-computing model offered by web resources and to enhance that
experience with local data stores on the handset itself. Android’s support for a relational
database on the handset also played a part in early adoption.

In late 2008 Google released a handheld device called Android Dev Phone 1 that was
capable of running Android applications without being tied to any cell phone provider
network. The goal of this device (at an approximate cost of $400.00) was to allow
developers to experiment with a real device that could run the Android OS without any
contracts. At around the same time, Google also released a bug fix, version 1.1 of the
OS, that is solely based on version 1.0. In releases 1.0 and 1.1 Android did not support
soft keyboards, requiring the devices to carry physical keys. Android fixed this issue by
releasing the 1.5 SDK in April 2009, along with a number of other features, such as
advanced media-recording capabilities, widgets, and live folders. (We cover live folders
in Chapter 12 and widgets in Chapter 13.)

In September 2009 came release 1.6 of the Android OS and, within a month, Android 2.0
followed, facilitating a flood of Android devices in time for the 2009 Christmas season.
This release has introduced advanced search capabilities and text to speech. (We cover
text to speech in Chapter 15. We cover Android search in Chapter 14.) This release has
also introduced gestures and multi-touch. These topics are covered in Chapter 16.

With support for HTML 5, Android 2.0 introduces interesting possibilities for using
HTML. These new programming possibilities are covered in Chapter 17, where we
discuss Titanium Mobile. More and more Android-based applications are introduced
every day, as well as new types of independent online application stores. These
application stores, along with the Google-operated online Android Market, are covered
in Chapter 18. In Chapter 19 we will analyze how well-positioned Android is in the
mobile space.

Delving into the Dalvik VM

As part of Android, Google has spent a lot of time thinking about optimizing designs for
low-powered handheld devices. Handheld devices lag behind their desktop
counterparts in memory and speed by eight to ten years. They also have limited power
for computation; a handheld device’s total RAM might be as little as 64MB, and its
available space for applications might be as little as 20MB.
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NOTE: The T-Mobile G1 phone, released in late 2008, comes with 192MB of RAM, a 1GB SD
card, and a 528 MHz Qualcomm MSM7201A processor. Motorola Droid, released in late 2009,
comes with 256MB of RAM, a 16GB microSD card, and a 550 MHz Arm Cortex Processor.
Compare that to the lowest-priced Dell laptop, which comes with a 2.1 GHz dual-core processor
and 4GB of RAM.

The performance requirements on handsets are severe as a result, requiring handset
designers to optimize everything. If you look at the list of packages in Android, you’ll see
that they are full-featured and extensive. According to Google, these system libraries
might use as much as 10 to 20MB, even with their optimized JVM.

These issues led Google to revisit the standard JVM implementation in many respects.
(The key figure in Google’s implementation of this JVM is Dan Bornstein, who wrote the
Dalvik VM —Dalvik is the name of a town in Iceland.) First, the Dalvik VM takes the
generated Java class files and combines them into one or more Dalvik Executable (.dex)
files. It reuses duplicate information from multiple class files, effectively reducing the
space requirement (uncompressed) by half from a traditional .jar file. For example, the
.dex file of the web browser app in Android is about 200K, whereas the equivalent
uncompressed .jar version is about 500K. The .dex file of the alarm clock app is about
50K, and roughly twice that size in its . jar version.

Second, Google has fine-tuned the garbage collection in the Dalvik VM, but it has
chosen to omit a just-in-time (JIT) compiler, in early releases. The 2.0 codebase seem to
have the necessary sources for a JIT compiler but is not enabled in the final release. It is
anticipated that it will be part of future releases. The company can justify this choice
because many of Android’s core libraries, including the graphics libraries, are
implemented in C and C++. For example, the Java graphics APIs are actually thin
wrapper classes around the native code using the Java Native Interface (JNI). Similarly,
Android provides an optimized C-based native library to access the SQLite database,
but this library is encapsulated in a higher-level Java API. Because most of the core
code is in C and C++, Google reasoned that the impact of JIT compilation would not be
significant.

Finally, the Dalvik VM uses a different kind of assembly-code generation, in which it uses
registers as the primary units of data storage instead of the stack. Google is hoping to
accomplish 30 percent fewer instructions as a result. We should point out that the final
executable code in Android, as a result of the Dalvik VM, is based not on Java byte code
but on .dex files instead. This means you cannot directly execute Java byte code; you
have to start with Java class files and then convert them to linkable .dex files.

This performance paranoia extends into the rest of the Android SDK. For example, the
Android SDK uses XML extensively to define Ul layouts. However, all of this XML is
compiled to binary files before these binary files become resident on the devices.
Android provides special mechanisms to use this XML data. While we are on the subject
of Android’s design considerations, we should answer this question: How would one
compare and contrast Android to Java Platform, Micro Edition (Java ME)?
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Comparing Android and Java ME

As you have already seen, Android has taken a comprehensive, dedicated, and focused
approach to its mobile platform efforts that go beyond a simple JVM-based solution.
The Android Platform comes with everything you need in a single package: the OS,
device drivers, core libraries, JNI, optimized Dalvik VM, and the Java development
environment. Developers can be assured that when they develop new applications, all
key libraries will be available on the device.

This comprehensive approach differs from other mobile efforts such as Java ME. Let us
offer a brief overview of Java ME before comparing the two approaches. Figure 1-4
shows the availability of Java for various computing configurations. Java Platform,
Standard Edition (Java SE) is suitable for desktop and workstation configurations. Java
Platform, Enterprise Edition (Java EE) is designed for server configurations.

Java Computing Configurations

b

Mainframe Server Workstation Laptop Connected PDA/ Infrequently
Phone/ Connected
Multimedia Consumer Device

Java SE

Java ME

Connected Java ME
(cDC) Connected
(Limited)

(CLDC)

Figure 1-4. Java computing configurations

Java Platform, Micro Edition (Java ME) is an edition of Java that is pared down for
smaller devices. Two configuration sets are available for Java ME. The first configuration
is called the Connected Device Configuration (CDC). Java ME for CDC involves a pared-
down version of Java SE with fewer packages, fewer classes within those packages,
and even fewer fields and methods within those classes. For appliances and devices
that are further constrained, Java defines a configuration called Connected Limited
Device Configuration (CLDC). The available APIs for various Java configurations are
contrasted in Figure 1-5.
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Any optional packages that are installed on top of the base CDC and CLDC APIs are
treated as “profiles” that are standardized using the JSR process. Each defined profile
makes an additional set of APIs available to the developer.

CAUTION: Both CLDC and CDC might support some Java APIs outside Java SE, and their
classes might not start with the java.* namespace. As a consequence, if you have a Java
program that runs on your desktop, there are no guarantees that it will run on devices supporting
only micro editions.

Figure 1-5. Java AP availability

The CLDC Java platform is hosted on a specialized and greatly reduced JVM called the
K Virtual Machine (KVM), which is capable of running on devices whose memory is as
low as 128K. (The K in KVM stands for kilobytes.) CLDC can run additional APIs under
MIDP (Mobile Information Device Profile) 2.0. This APl includes a number of packages
under javax.microedition.*. The key packages are MIDlets (simple applications), a Ul
package called LCDUI, gaming, and media.

The CDC configuration APIs include the java.awt API, the java.net API, and more
security APls, in addition to the CLDC configuration APIs. The additional profiles
available on top of CDC make the javax.microedition.xlet API available to application
programmers (Xlets represent applications in the CDC configuration). On top of a CDC
configuration you’ll find about ten more optional packages that you can run, including
Bluetooth, Media API, OpenGL for Embedded Systems (OpenGL ES), Java API for XML
Processing (JAXP), JAXP-RPC, Java 2D, Swing, Java Remote Method Invocation (Java
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RMI), Java Database Connectivity (JDBC), and Java API. Overall, the Java ME
specification includes more than 20 JSRs. It is also expected that JavaFX
(http://javafx.com) will play an increasing role in the mobile space for Java.

NOTE: JavaFX is a new user interface effort from Sun to dramatically improve applet-like
functionality in browsers. It offers a declarative Ul programming model that is also friendlier to
designers.

Now that you have a background on Java ME, let’s look at how it compares to Android.

B Multiple device configurations: Java ME addresses two classes of
micro devices and offers standardized and distinct solutions for each.
Android, on the other hand, applies to just one model. It won’t run on
low-end devices unless or until the configurations of those devices
improve.

B Ease of understanding: Because Android is geared toward only one
device model, it’s easier to understand than Java ME. Java ME has
multiple Ul models for each configuration, depending on the features
supported by the device: MIDlets, Xlets, the AWT, and Swing. The
JSRs for each Java ME specification are harder to follow. They take
longer to mature, and finding implementations for them can be
difficult.

B Responsiveness: The Dalvik VM is expected to be more optimized and
more responsive compared to the standard JVM supported on a
similarly configured device. You can compare the Dalvik VM to the
KVM, but the KVM addresses a lower-level device with much less
memory.

B Java compatibility: Because of the Dalvik VM, Android runs .dex byte
code instead of Java byte code. This should not be a major concern
as long as Java is compiled to standard Java class files. Only runtime
interpretation of Java byte code is not possible.

B Adoption: There is widespread support for Java ME on mobile devices
because most mobile phones support it. But the uniformity, cost, and
ease of development in Android are compelling reasons for Java
developers to program for it.

B Java SE support: Compared to the support for Java SE in CDC, the
Android support for Java SE is a bit more complete, except for the
AWT and Swing. As we mentioned earlier, Android has its own Ul
approach instead. In fact, Android’s declarative Ul resembles more
advanced Ul platforms such as Microsoft Silverlight and Sun’s JavaFX.
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Understanding the Android Software Stack

So far we’ve covered Android’s history and its optimization features including the Dalvik

VM, and we’ve hinted at the Java programming stack available. In this section, we would
like to cover the development aspect of Android. Figure 1-6 is a good place to start this

discussion.

Applications
Java SDK
OpenGL
Telephony
Content Providers SQLite
Native Libraries Android Runtime

L wedia | saLite

OpenGL WebKit
FreeType

Dalvik VM

Linux Kernel
Device Drivers

Figure 1-6. Detailed Android SDK software stack

At the core of the Android Platform is Linux kernel version 2.6.29, responsible for device
drivers, resource access, power management, and other OS duties. The supplied device
drivers include Display, Camera, Keypad, WiFi, Flash Memory, Audio, and IPC (inter-
process communication). Although the core is Linux, the majority —if not all—of the
applications on an Android device such as the T-Mobile G1 or Motorola Droid are
developed in Java and run through the Dalvik VM.

Sitting at the next level, on top of the kernel, are a number of C/C++ libraries such as
OpenGL, WebKit, FreeType, Secure Sockets Layer (SSL), the C runtime library (libc),
SQLite, and Media. The system C library based on Berkeley Software Distribution (BSD)
is tuned (to roughly half its original size) for embedded Linux-based devices. The media
libraries are based on PacketVideo’s (http://www.packetvideo.com/) OpenCORE. These
libraries are responsible for recording and playback of audio and video formats. A library
called Surface Manager controls access to the display system and supports 2D and 3D.
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The WebKit library is responsible for browser support; it is the same library that supports
Google Chrome and Apple’s Safari. The FreeType library is responsible for font support.
SQLite (http://www.sqlite.org/) is a relational database that is available on the device
itself. SQLite is also an independent open source effort for relational databases and not
directly tied to Android. You can acquire and use tools meant for SQLite for Android
databases as well.

Most of the application framework accesses these core libraries through the Dalvik VM,
the gateway to the Android Platform. As we indicated in the previous sections, Dalvik is
optimized to run multiple instances of VMs. As Java applications access these core
libraries, each application gets its own VM instance.

The Android Java API’s main libraries include telephony, resources, locations, Ul,
content providers (data), and package managers (installation, security, and so on).
Programmers develop end-user applications on top of this Java APl. Some examples of
end-user applications on the device include Home, Contacts, Phone, Browser, and so
on.

Android also supports a custom Google 2D graphics library called Skia, which is written
in C and C++. Skia also forms the core of the Google Chrome browser. The 3D APIs in
Android, however, are based on an implementation of OpenGL ES from the Khronos
group (http://www.khronos.org). OpenGL ES contains subsets of OpenGL that are
targeted toward embedded systems.

From a media perspective, the Android Platform supports the most common formats for
audio, video, and images. From a wireless perspective, Android has APIs to support
Bluetooth, EDGE, 3G, WiFi, and Global System for Mobile Communication (GSM)
telephony, depending on the hardware.

Developing an End-User Application with the
Android SDK

In this section, we’ll introduce you to the high-level Android Java APIs that you’ll use to
develop end-user applications on Android. We will briefly talk about the Android
emulator, Android foundational components, Ul programming, services, media,
telephony, animation, and OpenGL. We will also show you some code snippets.

Android Emulator

Android SDK ships with an Eclipse plug-in called Android Development Tools (ADT). You
will use this Integrated Development Environment (IDE) tool for developing, debugging,
and testing your Java applications. (We’ll cover ADT in depth in Chapter 2.) You can also
use the Android SDK without using ADT; you’d use command-line tools instead. Both
approaches support an emulator that you can use to run, debug, and test your
applications. You will not even need the real device for 90 percent of your application
development. The full-featured Android emulator mimics most of the device features.
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The emulator limitations include USB connections, camera and video capture,
headphones, battery simulation, and Bluetooth.

The Android emulator accomplishes its work through an open source “processor

emulator” technology called QEMU (http://bellard.org/qemu/) developed by Fabrice
Bellard. This is the same technology that allows emulation of one operating system on
top of another, irrespective of the processor. QEMU allows emulation at the CPU level.

With the Android emulator, the processor is based on ARM (Advanced RISC Machine).
ARM is a 32-bit microprocessor architecture based on RISC (Reduced Instruction Set
Computer), in which design simplicity and speed is achieved through a reduced number
of instructions in an instruction set. The emulator runs the Android version of Linux on
this simulated processor.

NOTE: Many high-end graphics and scientific workstations from HP and Sun are based on
advanced RISC processors.

ARM is widely used in handhelds and other embedded electronics where lower power
consumption is important. Much of the mobile market uses processors based on this
architecture. For example, Apple Newton was based on the ARM6 processor. Devices
such as the iPod, Nintendo DS, and Game Boy Advance run on ARM architecture
version 4 with approximately 30,000 transistors. Compared to that, the Pentium classic
contains 3,200,000 (3. 2 million) transistors.

You can find more details about the emulator in the Android SDK documentation at
http://developer.android.com/guide/developing/tools/emulator.html.

The Android Ul

Android uses a Ul framework that resembles other desktop-based, full-featured Ul
frameworks. In fact, it’'s more modern and more asynchronous in nature. The Android Ul
is essentially a fourth-generation Ul framework, if you consider the traditional C-based
Microsoft Windows API the first generation and the C++-based MFC (Microsoft
Foundation Classes) the second generation. The Java-based Swing Ul framework would
be the third generation, introducing design flexibility far beyond that offered by MFC.
The Android Ul, JavaFX, Microsoft Silverlight, and Mozilla XML User Interface Language
(XUL) fall under this new type of fourth-generation Ul framework, in which the Ul is
declarative and independently themed.

NOTE: In Android, you program using a modern user interface paradigm even though the device
you’re programming for happens to be a handheld.

Programming in the Android Ul involves declaring the interface in XML files. You then
load these XML view definitions as windows in your Ul application. Even menus in your
application are loaded from XML files. Screens or windows in Android are often referred
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to as activities, which comprise multiple views that a user needs in order to accomplish
a logical unit of action. Views are Android’s basic Ul building blocks, and you can further
combine them to form composite views called view groups. Views internally use the
familiar concepts of canvases, painting, and user interaction. An activity hosting these
composite views, which include views and view groups, is the logical replaceable Ul
component in Android.

One of the Android framework’s key concepts is the lifecycle management of activity
windows. Protocols are put in place so that Android can manage state as users hide,
restore, stop, and close activity windows. You will get a feel for these basic ideas in
Chapter 2, along with an introduction to setting up the Android development
environment.

The Android Foundational Components

The Android Ul framework, along with other parts of Android, relies on a new concept
called an intent. An intent is an amalgamation of ideas such as windowing messages,
actions, publish-and-subscribe models, inter-process communications, and application
registries. Here is an example of using the Intent class to invoke or start a web browser:

public static void invokeWebBrowser(Activity activity)

Intent intent = new Intent(Intent.ACTION VIEW);
intent.setData(Uri.parse("http://www.google.com"));
activity.startActivity(intent);

In this example, through an intent, we are asking Android to start a suitable window to
display the content of a web site. Depending on the list of browsers that are installed on
the device, Android will choose a suitable one to display the site. You will learn more
about intents in Chapter 3.

Android also has extensive support for resources, which include familiar elements and
files such as strings and bitmaps, as well as some not-so-familiar items such as XML-
based view definitions. The framework makes use of resources in a novel way to make
their usage easy, intuitive, and convenient. Here is an example where resource IDs are
automatically generated for resources defined in XML files:

public final class R {
public static final class attr { }
public static final class drawable {
public static final int myanimation=0x7f020001;
public static final int numbers19=0x7f02000e;

}

public static final class id {
public static final int textViewId1=0x7f080003;

public static final class layout {
public static final int frame_animations_layout=0x7f030001;
public static final int main=0x7f030002;
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public static final class string {
public static final int hello=0x7f070000;

}

Each auto-generated ID in this class corresponds to either an element in an XML file or a
whole file itself. Wherever you would like to use those XML definitions, you will use these
generated IDs instead. This indirection helps a great deal when it comes to localization.
(Chapter 3 covers the R. java file and resources in more detail.)

Another new concept in Android is the content provider. A content provider is an
abstraction on a data source that makes it look like an emitter and consumer of RESTful
services. The underlying SQLite database makes this facility of content providers a
powerful tool for application developers. (In Chapter 3, we’ll discuss how intents,
resources, and content providers promote openness in the Android Platform.)

Advanced Ul Concepts

We have already pointed out that XML plays a critical role in describing the Android
Ul. Let’s look at an example of how XML does this for a simple layout containing a
text view:

<?xml version="1.0" encoding="utf-8"?>
<Linearlayout xmlns:android=http://schemas.android.com/apk/res/android>
<TextView android:id="@+id/textViewId"
android:layout_width="fill parent"
android:layout_height="wrap_content"
android:text="@string/hello"
/>
</LinearlLayout>

You will use an ID generated for this XML file to load this layout into an activity
window. (We’ll cover this process further in Chapter 4.) Android also provides
extensive support for menus, from standard menus to context menus. You’ll find it
convenient to work with menus in Android because they are also loaded as XML files
and because resource IDs for those menus are auto-generated. Here’s how you would
declare menus in an XML file:

<menu xmlns:android="http://schemas.android.com/apk/res/android">
<!-- This group uses the default category. -->
<group android:id="@+id/menuGroup Main">
<item android:id="@+id/menu_clear"
android:orderInCategory="10"
android:title="clear" />
<item android:id="@+id/menu_show browser"
android:orderInCategory="5"
android:title="show browser" />
</group>
</menu>

Although Android supports dialogs, all dialogs in Android are asynchronous. These
asynchronous dialogs present a special challenge to developers accustomed to the
synchronous modal dialogs in some windowing frameworks. We’ll address menus and
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dialogs more extensively in Chapter 5, where we’ll also provide a number of
mechanisms to deal with asynchronous-dialog protocols.

Android also offers support for animation as part of its Ul stack based on views and
drawable objects. Android supports two kinds of animation: tweening animation and
frame-by-frame animation. Tweening is a term in animation that refers to the drawings
that are in between the key drawings. You accomplish this with computers by changing
the intermediate values at regular intervals and redrawing the surface. Frame-by-frame
animation occurs when a series of frames is drawn one after the other at regular
intervals. Android enables both animation approaches through animation callbacks,
interpolators, and transformation matrices. Moreover, Android allows you to define these
animations in an XML resource file. Check out this example, in which a series of
numbered images is played in frame-by-frame animation:

<animation-list xmlns:android="http://schemas.android.com/apk/res/android"

android:oneshot="false">
<item android:drawable="@drawable/numbersi11" android:duration="50" />

<item android:drawable="@drawable/numbers19" android:duration="50" />
</animation-list>

The underlying graphics libraries support the standard transformation matrices, allowing
scaling, movement, and rotation. A Camera object in the graphics library provides
support for depth and projection, which allows 3D-like simulation on a 2D surface. (We’'ll
explore animation further in Chapter 6.)

Android also supports 3D graphics through its implementation of the OpenGL ES 1.0
standard. OpenGL ES, like OpenGL, is a C-based flat API. The Android SDK, because
it's a Java-based programming API, needs to use Java binding to access the OpenGL
ES. Java ME has already defined this binding through Java Specification Request (JSR)
239 for OpenGL ES, and Android uses the same Java binding for OpenGL ES in its
implementation. If you are not familiar with OpenGL programming, the learning curve is
steep. But we’ve reviewed the basics here, so you’ll be ready to start programming in
OpenGL for Android when you complete Chapter 10.

Android has a number of new ideas that revolve around information at your fingertips
using the home page. The first of these ideas is live folders. Using live folders you can
publish a collection of items as a folder on the home page. The contents of this
collection change as the underlying data changes. This changing data could be either on
the device or from the Internet. (We will cover live folders in Chapter 12.)

The second home page-based idea is the home screen widget. Home screen widgets
are used to paint information on the home page using a Ul widget. This information can
change at regular intervals. An example could be the number of e-mail messages in your
e-mail store. We describe home screen widgets in Chapter 13.

Integrated Android Search is the third home page-based idea. Using integrated search
you can search for content both on the device and also across the Internet. Android
search goes beyond search and allows you to fire off commands through the search
control. We cover Android search in Chapter 14.
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Android also supports gestures based on finger movement on the device. Android
allows you to record any random motion on the screen as a hamed gesture. This gesture
can then be used by applications to indicate specific actions. We cover touchscreens
and gestures in Chapter 16.

Outside of the Android SDK, there are a number of independent innovations taking place
to make development exciting and easy. Some examples are XML/VM, PhoneGap, and
Titanium. Titanium allows you to use HTML technologies to program the WebKit-based
Android browser. This is a very fluid and exciting approach to Ul development, which we
cover in Chapter 17.

Android Service Components

Security is a fundamental part of the Android Platform. In Android, security spans all
phases of the application lifecycle—from design-time policy considerations to runtime
boundary checks. Location-based service is another of the more exciting components
of the Android SDK. This portion of the SDK provides application developers APIs to
display and manipulate maps, as well as obtain real-time device-location information.
We’ll cover these ideas in detail in Chapter 7.

In Chapter 8, we’ll show you how to build and consume services in Android, specifically
HTTP services. This chapter will also cover inter-process communication
(communication between applications on the same device).

Here is an example of an HttpPost in Android:

InputStream is = this.getAssets().open("data.xml");
HttpClient httpClient = new DefaultHttpClient();
HttpPost postRequest = new HttpPost("http://192.178.10.131/WS2/Upload.aspx");

byte[] data = IOUtils.toByteArray(is);

InputStreamBody isb = new InputStreamBody(

new ByteArrayInputStream(data),"uploadedFile");
new StringBody("someTextGoesHere");
new StringBody("someTextGoesHere too");

StringBody sb1
StringBody sb2

MultipartEntity multipartContent = new MultipartEntity();
multipartContent.addPart("uploadedFile", isb);
multipartContent.addPart("one", shi);
multipartContent.addPart("two", sb2);

postRequest.setEntity(multipartContent);

HttpResponse res =httpClient.execute(postRequest);
res.getEntity().getContent().close();

Android Media and Telephony Components

Android has APlIs that cover audio, video, and telephony components. Here is a quick
example of how to play an audio file from an Internet URL:
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private void playAudio(String url)throws Exception

{
mediaPlayer = new MediaPlayer();
mediaPlayer.setDataSource(internetUrl);
mediaPlayer.prepare();
mediaPlayer.start();

}

And here’s an example of playing an audio file from the local device:

private void playlocalAudio()throws Exception

//The file is located in the /res/raw directory and called "music_file.mp3"
mediaPlayer = MediaPlayer.create(this, R.raw.music_file);
mediaPlayer.start();

}

We’ll cover these audio and video APIs extensively in Chapter 9. The chapter will also
address the following aspects of the telephony API:

B Sending and receiving Short Message Service (SMS) messages
B Monitoring SMS messages
B Managing SMS folders
B Placing and receiving phone calls
Here is an example of sending an SMS message:

private void sendSmsMessage(String address,String message)throws Exception

SmsManager smsMgr = SmsManager.getDefault();
smsMgr.sendTextMessage(address, null, message, null, null);

Prior to the 1.5 release you could record audio but not video. Both audio and video
recording are accommodated in release 1.5 through MediaRecorder. Chapter 9 also
covers voice recognition, along with the input-method framework (IMF), which allows a
variety of inputs to be interpreted as text while typing into text controls. The input
methods include keyboard, voice, pen device, mouse, and so forth. This framework was
originally designed as part of Java API 1.4; you can read more about it at the following
Java site:

http://java.sun.com/j2se/1.4.2/docs/guide/imf/overview.html

Starting with Android 2.0, Android includes the Pico Text To Speech engine. Android
provides a very simple interface to read text as speech. The code is as simple as

TextToSpeech mTTS;

%fTS.speak(sometextstring, TextToSpeech.QUEUE_ADD);
mmTTS.setOnUtteranceCompletedListener(this);
HfTS.stop();

%fTS.shutdown();
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HTTS.synthesizeToFile(m)

Some other methods in this space include

playEarcon
playSilence
setlanguage
setPitch
setSpeechRate
isSpeaking

You will learn all about these in Chapter 15.

Last but not least, Android ties all these concepts into an application by creating a single
XML file that defines what an application package is. This file is called the application’s
manifest file (AndroidManifest.xml). Here is an example:

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.ai.android.HelloWorld"
android:versionCode="1"
android:versionName="1.0.0">
<application android:icon="@drawable/icon" android:label="@string/app_name">
<activity android:name=".HelloWorld"
android:label="@string/app_name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
</manifest>

The Android manifest file is where activities are defined, where services and content
providers are registered, and where permissions are declared. Details about the
manifest file will emerge throughout the book as we develop each idea.

Android Java Packages

One way to get a quick snapshot of the Android Platform is to look at the structure of
Java packages. Because Android deviates from the standard JDK distribution, it is
important to know what is supported and what is not. Here’s a brief description of the
important packages that are included in the Android SDK:

B gandroid.app: Implements the Application model for Android. Primary
classes include Application, representing the start and stop
semantics, as well as a number of activity-related classes, controls,
dialogs, alerts, and notifications.
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B android.bluetooth: Provides a number of classes to work with
Bluetooth functionality. The main classes include BluetoothAdapter,
BluetoothDevice, BluetoothSocket, BluetoothServerSocket, and
BluetoothClass. You can use BluetoothAdapter to control the locally
installed Bluetooth adapter. For example, you can enable it, disable it,
and start the discovery process. The BluetoothDevice represents the
remote Bluetooth device that you are connecting with. The two
Bluetooth sockets are used to establish communication between the
devices. A Bluetooth class represents the type of Bluetooth device you
are connecting to.

B android.content: Implements the concepts of content providers.
Content providers abstract out data access from data stores. This
package also implements the central ideas around intents and Android
Uniform Resource Identifiers (URIs).

B android.content.pm: Implements Package Manager-related classes. A
package manager knows about permissions, installed packages,
installed providers, installed services, installed components such as
activities, and installed applications.

B android.content.res: Provides access to resource files both
structured and unstructured. The primary classes are AssetManager
(for unstructured resources) and Resouzrces.

B android.database: Implements the idea of an abstract database. The
primary interface is the Cursor interface.

B gandroid.database.sqlite: Implements the concepts from the
android.database package using SQLite as the physical database.
Primary classes are SQLiteCursor, SQLiteDatabase, SQLiteQuery,
SQLiteQueryBuilder, and SQLiteStatement. However, most of your
interaction is going to be with classes from the abstract
android.database package.

B android.gesture: This package houses all the classes and interfaces
necessary to work with user-defined gestures. Primary classes are
Gesture, GesturelLibrary, GestureOverlayView, GestureStore,
GestureStroke, GesturePoint. A Gesture is a collection of
GestureStrokes and GesturePoints. Gestures are collected in a
Gesturelibrary. Gesture libraries are stored in a GestureStore.
Gestures are named so that they can be identified as actions.

B gndroid.graphics: Contains the classes Bitmap, Canvas, Camera, Color,
Matrix, Movie, Paint, Path, Rasterizer, Shader, SweepGradient, and
TypeFace.

B android.graphics.drawable: Implements drawing protocols and
background images, and allows animation of drawable objects.
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B gndroid.graphics.drawable.shapes: Implements shapes including
ArcShape, OvalShape, PathShape, RectShape, and RoundRectShape.

B  android.hardware: Implements the physical Camera-related classes.
The Camera represents the hardware camera, whereas
android.graphics.Camera represents a graphical concept that’s not
related to a physical camera at all.

B  android.location: Contains the classes Address, GeoCoder, Location,
LocationManager, and LocationProvider. The Address class represents
the simplified XAL (Extensible Address Language). GeoCoder allows
you to get a latitude/longitude coordinate given an address, and vice
versa. Location represents the latitude/longitude.

B gandroid.media: Contains the classes MediaPlayer, MediaRecorder,
Ringtone, AudioManager, and FaceDetector. MediaPlayer, which
supports streaming, is used to play audio and video. MediaRecorder is
used to record audio and video. The Ringtone class is used to play
short sound snippets that could serve as ringtones and notifications.
AudioManager is responsible for volume controls. You can use
FaceDetector to detect people’s faces in a bitmap.

B android.net: Implements the basic socket-level network APls. Primary
classes include Uri, ConnectivityManager, LocalSocket, and
LocalServerSocket. It is also worth noting here that Android supports
HTTPS at the browser level and also at the network level. Android also
supports JavaScript in its browser.

B gndroid.net.wifi: Manages WiFi connectivity. Primary classes include
WifiManager and WifiConfiguration. WifiManager is responsible for
listing the configured networks and the currently active WiFi network.

B android.opengl: Contains utility classes surrounding OpenGL ES
operations. The primary classes of OpenGL ES are implemented in a
different set of packages borrowed from JSR 239. These packages are
javax.microedition.khronos.opengles,
javax.microedition.khronos.egl, and
javax.microedition.khronos.nio. These packages are thin wrappers
around the Khronos implementation of OpenGL ES in C and C++.

B android.os: Represents the OS services accessible through the Java
programming language. Some important classes include
BatteryManager, Binder, FileObserver, Handler, Looper, and
PowerManager. Binder is a class that allows interprocess
communication. FileObserver keeps tabs on changes to files. You use
Handler classes to run tasks on the message thread, and Looper to run
a message thread.
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B gandroid.preference: Allows applications the ability to have users
manage their preferences for that application in a uniform way. The
primary classes are PreferenceActivity, PreferenceScreen, and
various Preference-derived classes such as CheckBoxPreference and
SharedPreferences.

B android.provider: Comprises a set of prebuilt content providers
adhering to the android.content.ContentProvider interface. The
content providers include Contacts, MediaStore, Browser, and
Settings. This set of interfaces and classes stores the metadata for
the underlying data structures.

B  android.sax: Contains an efficient set of Simple API for XML (SAX)
parsing utility classes. Primary classes include Element, RootElement,
and a number of ElementListener interfaces.

B android.speech: Contains constants for use with speech recognition.
This package is available only in releases 1.5 and later.

B android.speech. tts: Provides support for converting text to speech.
The primary class is TextToSpeech. You will be able to take text and
ask an instance of this class to queue the text to be spoken. You have
access to a number of callbacks to monitor when the speech has
finished, for example. Android uses the Pico TTS (Text to Speech)
engine from SVOX.

B android.telephony: Contains the classes Celllocation,
PhoneNumberUtils, and TelephonyManager. A TelephonyManager lets
you determine cell location, phone number, network operator name,
network type, phone type, and Subscriber Identity Module (SIM) serial
number.

B gndroid.telephony.gsm: Allows you to gather cell location based on
cell towers and also hosts classes responsible for SMS messaging.
This package is called GSM because Global System for Mobile
Communication is the technology that originally defined the SMS data-
messaging standard.

B android.telephony.cdma: Provides support for CDMA telephony.
android. text: Contains text-processing classes.

android. text.method: Provides classes for entering text input for a
variety of controls.

B gandroid.text.style: Provides a number of styling mechanisms for a
span of text.

B gndroid.utils: Contains the classes Log, DebugUtils, TimeUtils, and
Xml.
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B gndroid.view: Contains the classes Menu, View, ViewGroup, and a
series of listeners and callbacks.

B android.view.animation: Provides support for tweening animation.
The main classes include Animation, a series of interpolators for
animation, and a set of specific animator classes that include
AlphaAnimation, ScaleAnimation, TranslationAnimation, and
RotationAnimation.

B android.view.inputmethod: Implements the input-method framework
architecture. This package is available only in releases 1.5 and later.

B android.webkit: Contains classes representing the web browser. The
primary classes include WebView, CacheManager, and CookieManager.

B gndroid.widget: Contains all of the Ul controls usually derived from
the View class. Primary widgets include Button, Checkbox,
Chronometer, AnalogClock, DatePicker, DigitalClock, EditText,
ListView, FramelLayout, GridView, ImageButton, MediaController,
ProgressBar, RadioButton, RadioGroup, RatingButton, Scroller,
ScrollView, Spinner, TabWidget, TextView, TimePicker, VideoView, and
ZoomButton.

B com.google.android.maps: Contains the classes MapView,
MapController, and MapActivity, essentially classes required to work
with Google maps.

These are some of the critical Android-specific packages. From this list you can see the
depth of the Android core platform.

NOTE: In all, the Android Java API contains more than 40 packages and more than 700 classes.

In addition, Android provides a number of packages in the java.* namespace. These
include awt.font, io, lang, lang.annotation, lang.ref, lang.reflect, math, net, nio,
nio.channels, nio.channels.spi, nio.charset, security, security.acl, security.cert,
security.interfaces, security.spec, sql, text, util, util.concurrent,
util.concurrent.atomic, util.concurrent.locks, util.jar, util.logging, util.prefs,
util.regex, and util.zip. Android comes with these packages from the javax
namespace: crypto, crypto.spec, microedition.khronos.egl,
microedition.khronos.opengles, net, net.ssl, security.auth, security.auth.callback,
security.auth.login, security.auth.x500, security.cert, sql, xml, and xmlparsers. In
addition to these, it contains a lot of packages from org.apache.http.* as well as
org.json, org.w3c.dom, org.xml.sax, org.xml.sax.ext, org.xml.sax.helpers,
org.xmlpull.vi, and org.xmlpull.vi.sax2. Together, these numerous packages provide
a rich computing platform to write applications for handheld devices.
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Taking Advantage of Android Source Code

In the early releases of Android, documentation was a bit wanting in places. Android
source code could be used to fill the gaps.

The details of the Android source distribution are published at
http://source.android.com. The code was made available as open source around
October 2008 (read the announcement at
http://source.android.com/posts/opensource). One of the Open Handset Alliance’s
goals was to make Android a free and fully customizable mobile platform. The
announcement strongly suggests that the Android platform is a fully capable mobile
computing platform with no gaps. The open source model allows contributions from
public communities.

As indicated, Android is a platform and not just one project. You can see the scope and
the number of projects at http://source.android.com/projects.

The source code for Android and all its projects is managed by the Git source code
control system. Git (http://git.or.cz/) is an open-source source-control system
designed to handle large and small projects with speed and convenience. The Linux
kernel and Ruby on Rails projects also rely on Git for version control. The complete list
of Android projects in the Git repository appears at http://android.git.kernel.org/.

You can download any of these projects using the tools provided by Git and described
at the product’s web site. Some of the primary projects include Dalvik, frameworks/base
(the android. jar file), the Linux kernel, and a number of external libraries such as
Apache HTTP libraries (apache-http). The core Android applications are also hosted
here. Some of these core applications include: AlarmClock, Browser, Calculator,
Calendar, Camera, Contacts, Email, GoogleSearch, HTML Viewer, IM, Launcher, Mms,
Music, Packagelnstaller, Phone, Settings, SoundRecorder, Stk, Sync, Updater, and
VoiceDialer.

The Android projects also include the Provider projects. Provider projects are like
databases in Android that wrap their data into RESTful services. These projects are
CalendarProvider, ContactsProvider, DownloadProvider, DrmProvider,
GoogleContactsProvider, GoogleSubscribedFeedsProvider, ImProvider, MediaProvider,
SettingsProvider, Subscribed FeedsProvider, and TelephonyProvider.

As a programmer, you will be most interested in the source code that makes up the
android. jar file. (If you’d rather download the entire platform and build it yourself, refer
to the documentation available at http://source.android.com/download.) You can
download the source for this .jar file by typing in the following URL:
http://git.source.android.com/?p=platform/frameworks/base.git;a=snapshot;h=HEAD
;sf=tgz.

This is a general-purpose URL you can use to download Git projects. On Windows, you
can unzip this file using pkzip. Although you can download and unzip the source, it
might be more convenient to just look at these files online, if you don’t need to debug
the source code through your IDE. Git also allows you to do this. For example, you can
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browse through android. jar source files by visiting this URL:
http://android.git.kernel.org/?p=platform/frameworks/base.git;a=summary.

However, you have to do some work after you visit this page. Pick grep from the drop-
down list and enter some text in the search box. Click one of the resulting file names to
open that source file in your browser. This facility is convenient for a quick look-up of
source code.

At times, the file you are looking for might not be in the frameworks/base directory or
project. In that case, you need to find the list of projects and search each one step by
step. The URL for this list is here: http://android.git.kernel.org/.

You cannot grep across all projects, so you will need to know which project belongs to
which facility in Android. For example, the graphics-related libraries in the Skia project
are available here:
http://android.git.kernel.org/?p=platform/external/skia.git;a=summary.

The SkMatrix.cpp file contains the source code for a transformational matrix, which is

useful in animation:
http://android.git.kernel.org/?p=platform/external/skia.git;a=blob;f=src/core/S
kMatrix.cpp.

Summary

In this chapter, we wanted to pique your curiosity about Android. You learned that
Android programming is done in Java and that the Open Handset Alliance is propelling
the Android effort. You saw how handhelds are becoming general-purpose computing
devices, and you got an overview of the Dalvik VM, which makes it possible to run a
complex framework on a constrained handset.

You also saw how Android’s approach compares to that of Java ME. You explored
Android’s software stack and got a taste of its programming concepts, which we’ll cover
in subsequent chapters. You saw some sample code and learned where to find and
download Android source code.

We hope this chapter has convinced you that you can program productively for the
Android platform without hurdles. We welcome you to journey through the rest of the
book for an in-depth understanding of the Android SDK.



Chapter

Getting Your Feet Wet

In the last chapter, we provided an overview of Android’s history and hinted at concepts
we’ll cover in the rest of the book. At this point, you’re probably eager to get your hands
on some code. We'll start by showing you what you need to start building applications
with the Android Software Development Kit (SDK) and help you set up your development
environment. Next, we’ll baby-step you through a “Hello World!” application and dissect
a slightly larger application after that. Then we’ll explain the Android application lifecycle
and end with a brief discussion about debugging your applications with Android Virtual
Devices (AVDs).

To build applications for Android, you’ll need the Java SE Development Kit (JDK), the
Android SDK, and a development environment. Strictly speaking, you can develop your
applications using a primitive text editor, but for the purposes of this book, we’ll use the
commonly available Eclipse IDE. The Android SDK requires JDK 5 or higher (we used
JDK 6 for the examples) and Eclipse 3.3 or higher (we used Eclipse 3.5, or Galileo). For
this book, we used Android SDK 2.0.

Finally, to make your life easier, you’ll want to use Android Development Tools (ADT).
ADT is an Eclipse plug-in that supports building Android applications with the
Eclipse IDE. In fact, we built all the examples in this book using the Eclipse IDE with
the ADT tool.

Setting Up Your Environment

To build Android applications, you need to establish a development environment. In this
section, we are going to walk you through downloading JDK 6, the Eclipse IDE, the
Android SDK, and Android Development Tools (ADT). We'll also help you configure
Eclipse to build Android applications.

The Android SDK is compatible with Windows (Windows XP, Windows Vista, and
Windows 7), Mac OS X (Intel only), and Linux (Intel only). In this chapter, we’ll show you
how to set up your environment for all of these platforms (for Linux, we only cover the
Ubuntu variant). We will not specifically address any platform differences in other
chapters.

25
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Downloading JDK 6

The first thing you’ll need is the Java SE Development Kit. The Android SDK requires
JDK 5 or higher; we developed the examples using JDK 6. For Windows, download JDK
6 from the Sun web site (http://java.sun.com/javase/downloads/) and install it. You
only need the Java SE Development Kit (JDK), not the bundles. For Mac OS X,
download the JDK from the Apple web site
(http://developer.apple.com/java/download/), select the appropriate file for your
particular version of Mac OS, and install it. To install the JDK for Linux, open a terminal
window and type the following:

sudo apt-get install sun-java6-jdk

This will install the JDK as well as any dependencies such as the Java Runtime
Environment (JRE).

Next, set the JAVA_HOME environment variable to point to the JDK install folder. On a
Windows XP machine, you can do this by going to Start » My Computer, right-click to get
Properties, choose the Advanced tab, and click Environment Variables. Click New to add
the variable, or Edit to fix it if it already exists. The value of JAVA_HOME will be something

like C:\Program Files\Java\jdk1.6.0_16. For Windows Vista and Windows 7, the steps to
get to the Environment Variables screen are a little different; go to Start » Computer, right-
click to get Properties, click the link for “Advanced system settings” and click Environment
Variables. After that, follow the same instructions as for Windows XP to change the
JAVA_HOME environment variable. For Mac OS X, you set JAVA_HOME in your .profile in your
HOME directory. Edit or create your .profile file and add a line that looks like this:

export JAVA HOME=path_to JDK directory

where path_to_JDK directory is probably /Library/Java/Home. For Linux, edit your
.profile file and add a line like the one for Mac OS X above, except that your path is
probably something like /usr/1ib/jvm/java-6-sun.

Downloading Eclipse 3.5

Once the JDK is installed, you can download the Eclipse IDE for Java Developers. (You
don’t need the edition for Java EE; it works, but it’s much larger and includes things we
won’t need for this book.) The examples in this book use Eclipse 3.5 (on a Windows
environment). You can download all versions of Eclipse from
http://www.eclipse.org/downloads/. The Eclipse distribution is a .zip file that can be
extracted just about anywhere. The simplest place to extract to on Windows is C:\
which results in a C:\eclipse folder where you’ll find eclipse.exe. For Mac OS X you can
extract to Applications, and on Linux to your HOME directory. The Eclipse executable is
in the eclipse folder for all platforms.

When you first start up Eclipse, it will ask you for a location for the workspace. To make
things easy, you can choose a simple location such as C:\android. If you share the
computer with others, you should put your workspace folder somewhere underneath
your HOME folder.
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Downloading the Android SDK

To build applications for Android, you need the Android SDK. The SDK includes an
emulator so you don’t need a mobile device with the Android OS to develop Android
applications. In fact, we developed the examples in this book on a Windows XP
machine.

You can download the Android SDK from http://developer.android.com/sdk. The
Android SDK ships as a .zip file, similar to the way Eclipse is distributed, so you need to
unzip it to an appropriate location. For Windows, unzip the file to a convenient location
(we used our C: drive), after which you should have a folder called something like
C:\android-sdk-windows which will contain the files as shown in Figure 2-1. For Mac OS
X and Linux you can unzip the file to your HOME directory.

Name = I
L) add-ons
[C)platforms
[C)tools
Z) sDK Readme.txt
7' SDK Setup.exe

Figure 2-1. Contents of the Android SDK

The Android SDK comes with a tools directory that you’ll want to have in your PATH.
Let’s add it now or, if you’re upgrading, let’s make sure it’s correct. While we’re there,
we’ll also add our JDK bin directory which will make life easier later. For Windows, get
back to your Environment Variables window as we described above. Edit the PATH
variable and add a semi-colon (;) on the end followed by the path to the Android SDK
tools folder, followed by another semi-colon and then %JAVA_HOME%\bin. Click OK when
done. For Mac OS X and Linux, edit your .profile file and add the Android SDK tools
directory path to your PATH variable, as well as the $JAVA_HOME/bin directory.
Something like the following would work:

export PATH=$PATH:$HOME/android-sdk-1inux_x86/tools:$JAVA HOME/bin

Later in this book there will be times when you need to execute a command-line utility
program. These programs will be part of the JDK or will be part of the Android SDK. By
having these directories in our PATH we will not need to specify the full pathnames in
order to execute them, but we will need to start up a “tools window” in order to run
them. We’ll refer to this tools window in later chapters. The easiest way to create a tools
window in Windows is to click Start » Run, type in cmd, and click OK. For Mac OS X,
choose Terminal from your Applications folder in Finder or from the Dock if it’s there. For
Linux, choose Terminal from the Applications » Accessories menu.

One last thing, while we’re talking about the differences between platforms: you may
need to know the IP address of your workstation later on. To do this in Windows, launch
a tools window and enter the command ipconfig. The results will contain an entry for
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IPv4 (or something like that), with your IP address listed next to it. An IP address looks
something like this: 192.168.1.25. For Mac OS X and Linux, launch a tools window and
use the command ifconfig. You’ll find your IP address next to a label called “inet addr”.
You might see a network connection called “localhost” or “lo”. The IP address for this
network connection is 127.0.0.1. This is a special network connection used by the
operating system and is not the same as your workstation’s IP address. Look for a
different number for your workstation’s IP address.

Installing Android Development Tools (ADT)

Now you need to install ADT, an Eclipse plug-in that helps you build Android
applications. Specifically, ADT integrates with Eclipse to provide facilities for you to
create, test, and debug Android applications. You’ll need to use the Install New
Software facility within Eclipse to perform the installation. If you are upgrading ADT, see
the instructions following these installation instructions. To get started, launch the
Eclipse IDE and follow these steps:

1. Select the Help menu item and choose the Install New Software...
option. This was called “Software Updates” in previous versions of
Eclipse.

2. Select the “Work with” field, type in https://d1-
ssl.google.com/android/eclipse/ and press Return. Eclipse will
contact the site and populate the list as shown in Figure 2-2.

3. You should see an entry named Developer Tools with two child nodes:
Android DDMS and Android Development Tools. Select the parent node
Developer Tools, make sure the child nodes are also selected, and click
the Next button. The versions that you see will likely be newer than
these, and that’s okay.

4. Eclipse now asks you to verify the two tools to install. Click Next again.

5. You will be asked to review the licenses for ADT as well as for the tools
required to install ADT. Review the licenses, click “l accept...”, and then
click the Finish button.
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Details
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Group items by category What is already installed?

Contact all update sites during install to find required software

®

Figure 2-2. Installing ADT using the Install New Software feature in Eclipse

Eclipse will then download ADT and install it. You’ll need to restart Eclipse for the new
plug-in to show up in the IDE.

If you already have an older version of ADT in Eclipse, go to the Eclipse Help menu and
choose Check for Updates. You should see the new version of ADT and be able to
follow the installation instructions above, picking up at step 3.

The final step to get ADT functional inside of Eclipse is to point it to the Android SDK.
Select the Window menu and choose Preferences. (On Mac OS X, Preferences is under
the Eclipse menu.) In the Preferences dialog box, select the Android node and set the
SDK Location field to the path of the Android SDK (see Figure 2-3), then click the Apply
button. Note that you might see a dialog box asking if you want to send usage statistics
to Google concerning the Android SDK. That decision is up to you. Click OK to close the
Preferences window.
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Figure 2-3. Pointing ADT to the Android SDK

When you first install the Android SDK it does not come with any platform versions. If it
did you would see them in the Android Preferences window as shown in Figure 2-3 after
setting the SDK Location. Installing platforms is pretty easy. Within Eclipse, go to
Window » Android SDK and AVD Manager, choose Available Packages, choose the
https://d1l-ssl.google.com/android/repository/repository.xml source, then select
the platforms and add-ons that you want (e.g., Android 2.0). See Figure 2—4.

€ Android SDK and AYD Manager =10 x|
Sites, Packages and Archives

virtual Devices |
Installed Packages 2
= @R com/androidjr rep

&[] ' Google APIs by Google Inc., Android APT 3, revision 3
] ' Google APIs by Google Inc., Android API 4, revision 1
[ ' SDK Platform Android 1.1, API 2, revision 1

O ' SDK Platform Android 1.5, API 3, revision 3

" SDK Platform Android 1.6, API 4, revision 1

' SDK Platform Android 2.0, API S, revision 1

i‘; Google APIs by Google Inc., Android API 5, revision 1
Documentation For Android SDK, API 5, revision 1

[ Usb Driver package, revision 2

K

#
#
®
®
o
L
#

[ Description

SDK Source: https:{/fdl-ssl.google.comfandroid/repository/repository. xml
10 packages Found.

Add Site... | Delete Site... [V Display updates only Refresh I Install Selected I

Figure 2-4. Adding platforms to the Android SDK
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Click Install Selected. You will need to click Accept for each item that you’re installing,
then click Install Accepted. ADT will then download your packages and platforms to
make them available in Eclipse. The Google APIs are add-ons for developing
applications using Google Maps. You can always see the installed platforms by clicking
Installed Packages on the left-hand side of this window.

You are almost ready for your first Android application—but first, we must briefly discuss
the fundamental concepts of Android applications.

Learning the Fundamental Components

Every application framework has some key components that developers need to understand
before they can begin to write applications based on the framework. For example, you
would need to understand JavaServer Pages (JSP) and servlets in order to write Java 2
Platform, Enterprise Edition (J2EE) applications. Similarly, you need to understand activities,
views, intents, content providers, services, and the AndroidManifest.xml file when you

build applications for Android. We will briefly cover these fundamental concepts here and
we’ll discuss them in more detail throughout the book.

View

Views are user interface (Ul) elements that form the basic building blocks of a user
interface. Views are hierarchical and they know how to draw themselves. A view could
be a button or a label or a text field, or lots of other Ul elements. If you’re familiar with
views in J2EE and Swing then you’ll understand views in Android.

Activity

An activity is a user interface concept. An activity usually represents a single screen in
your application. It generally contains one or more views, but it doesn’t have to.
Moreover, other concepts in Android could better represent a viewless activity (as you'll
see in the “Service” section shortly).

Intent

An intent generically defines an “intention” to do some work. Intents encapsulate several
concepts, so the best approach to understanding them is to see examples of their use.
You can use intents to perform the following tasks:

B Broadcast a message
Start a service
Launch an activity

Display a web page or a list of contacts

Dial a phone number or answer a phone call
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Intents are not always initiated by your application—they’re also used by the system to
notify your application of specific events (such as the arrival of a text message).

Intents can be explicit or implicit. If you simply say that you want to display a URL, the
system will decide what component will fulfill the intention. You can also provide specific
information about what should handle the intention. Intents loosely couple the action
and action handler.

Content Provider

Data sharing among mobile applications on a device is common. Therefore, Android
defines a standard mechanism for applications to share data (such as a list of contacts)
without exposing the underlying storage, structure, and implementation. Through
content providers, you can expose your data and have your applications use data from
other applications.

Service

Services in Android resemble services you see in Windows or other platforms—they’re
background processes that can potentially run for a long time. Android defines two
types of services: local services and remote services. Local services are components
that are only accessible by the application that is hosting the service. Conversely,
remote services are services that are meant to be accessed remotely by other
applications running on the device.

An example of a service is a component that is used by an e-mail application to poll for
new messages. This kind of service might be a local service if the service is not used by
other applications running on the device. If several applications use the service, then it
would be implemented as a remote service. The difference, as you’ll see in Chapter 8, is
in startService() vs. bindService().

You can use existing services and also write your own services by extending the
Service class.

AndroidManifest.xml

AndroidManifest.xml, which is similar to the web.xml file in the J2EE world, defines the
contents and behavior of your application. For example, it lists your application’s
activities and services, along with the permissions the application needs to run.

Android Virtual Devices

An Android Virtual Device (AVD) allows developers to test their applications without
hooking up an actual Android phone. AVDs can be created in various configurations to
emulate different types of real phones.
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Hello World!

Now you’re ready to build your first Android application. You’ll start by building a simple
“Hello World!” program. Create the skeleton of the application by following these steps:

1. Launch Eclipse and select File » New » Project. In the New Project
dialog box, select Android and then click Next. You will then see the
New Android Project dialog box, as shown in Figure 2-5. Eclipse might
have added “Android Project” to the New menu so you can use that if
it’s there. There’s also a New Android Project button on the toolbar
which you can use.

& New Android Project

New Android Project

=1ox]

(@ |

Creates a new Android Project resource.

Project name: | HelloAndroid

—Contents
% Create new project in workspace
¢ Create project from existing source
IV Use default location

Location: IC:,fandroid,fHeIIoAndroid

Browse. .. I

" Create project from existing sample

Standard Android platform 1.6

Samples: |ApiDemos LI
Build Target
Target Name | ‘Yendor | Platform I API ... |
Android 1.6 Android Open Source Project 1.6 4
O android 2.0 Android Open Source Project 2.0 S
O Google aPIs Google Inc. 1.6 4
O Google aPIs Google Inc. 2.0 5

—Properties

Application name:

| HelloAndroidapp

Package name:

| com.androidbook

V' Create Activity: | Helloactivity

Min SDK Version: | 4

®@

< Back

Mext = || Einish I

Cancel

Figure 2-5. Using the New Project Wizard to create an Android application
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2. As shown in Figure 2-5, enter HelloAndroid as the project name,
HelloAndroidApp as the application name, com.androidbook as the
package name, and HelloActivity as the Create Activity name. Note that
for a real application, you’ll want to use a meaningful application name
because it will appear in the application’s title bar. Also note that the
default location for the project will be derived from the Eclipse
workspace location. In this case, your Eclipse workspace is c:\android,
and the New Project Wizard appends the name of the new application
to the workspace location to come up with c:\android\HelloAndroid\.
Finally, the Min SDK Version value of 4 tells Android that your
application requires Android 1.6 or newer.

3. Click the Finish button, which tells ADT to generate the project skeleton
for you. For now, open the HelloActivity.java file under the sxc folder
and modify the onCreate() method as follows:

/** Called when the activity is first created. */
@0verride
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
/** create a TextView and write Hello World! */
TextView tv = new TextView(this);
tv.setText("Hello World!");

/** set the content view to the TextView */
setContentView(tv);

}
Eclipse should automatically add an import statement for android.widget.TextView.
You might need to click the “+” sign next to the first import statement to see them all. If
the import statement doesn’t get added automatically, be sure to add it yourself. Save
the HelloActivity.java file.

To run the application, you’ll need to create an Eclipse launch configuration, and you’ll
need a virtual device on which to run. We’re going to quickly take you through these
steps and come back later to more details about Android Virtual Devices (AVDs). Create
the Eclipse launch configuration by following these steps:

1. Select Run » Run Configurations.

2. In the Run Configurations dialog box, double-click Android Application
in the left pane. The wizard will insert a new configuration named New
Configuration.

3. Rename the configuration RunHelloWorld.
4. Click the Browse... button and select the HelloAndroid project.

5. Under Launch Action, select Launch and select
com.androidbook.HelloActivity from the drop-down list. The dialog
should appear as shown in Figure 2-6.
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Figure 2-6. Configuring an Eclipse launch configuration to run the “Hello World!” application

6. Click Apply and then Run. You’re almost there. Eclipse is ready to run
your application, but it needs a device on which to run. As shown in
Figure 2-7, you will be warned that no compatible targets were found
and asked if you’d like to create one. Click Yes.

& Android AVD Error

Mo compatible targets were found. Do you wish to a add new Android Virtual
. Device?

Figure 2-7. Eclipse warning about targets and asking for a new AVD

7. You'll be presented with a window that shows the existing AVDs. (See
Figure 2-8.) Note that this is the same window we saw earlier in Figure
2-4.You’ll need to add one suitable for your new application. Click the

New button.
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Figure 2-8. The existing Android Virtual Devices

8. Fill in the Create AVD form as shown in Figure 2-9. Set Name to
DefaultAVD, choose Android 2.0 - API Level 5 for the Target, set SD
Card to 32 (for 32MB) and leave the default HVGA for Skin. Click Create
AVD. Eclipse will confirm the successful creation of your AVD. Close the
Android SDK window by clicking OK.

NOTE: We’re choosing a newer version of the SDK for our Android Virtual Device, but our
application could also run on an older one. This is okay because AVDs with newer SDKs can run
applications that require older SDKs. The opposite, of course, would not be true: an application
that requires a newer SDK won’t run on an AVD with an older SDK.

9. Finally, select your new AVD from the bottom list. Note that you may
need to click the Refresh button for any new AVDs to show up in the list.
Click the OK button.

10. Eclipse will now launch the emulator with your very first Android app!
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Figure 2-9. Configuring an Android Virtual Device

NOTE: It might take the emulator a minute to emulate the device-bootup process. After starting
up, you should see HelloAndroidApp running in the emulator, as shown in Figure 2—10. In
addition, be aware that the emulator starts other applications in the background during the
startup process, so you might see a warning or error message from time to time. If you see an
error message, you can generally dismiss it to allow the emulator to go to the next step in the
startup process. For example, if you run the emulator and see a message like “application abc is
not responding,” you can either wait for the application to start or simply ask the emulator to
forcefully close the application. Generally, you should wait and let the emulator start up cleanly.
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Figure 2-10. HelloAndroidApp running in the emulator

Now you know how to create a new Android application and run it in the emulator. Next,
we’ll look more closely at Android Virtual Devices, followed by a deeper dive into an
Android application’s artifacts and structure.

Android Virtual Devices

An Android Virtual Device (AVD) represents a device configuration. For example, you
could have an AVD representing an older Android device running version 1.5 of the SDK
with a 32MB SD card. The idea is that you create AVDs you are going to support and
then point the emulator to one of those AVDs when developing and testing your
application. Specifying (and changing) which AVD to use is very easy and makes testing
with various configurations a snap. Earlier you saw how to create an AVD using Eclipse.
You can make more AVDs in Eclipse by going to Window » Android SDK and AVD
Manager and clicking Virtual Devices on the left-hand side. You can also create AVDs
using the command line. Here’s how.

To create an AVD, you’ll use a batch file named android under the tools directory
(c:\android-sdk-windows\tools\). android allows you to create a new AVD and manage
existing AVDs. For example, you can view existing AVDs, move AVDs, and so on. You
can see the options available for using android by running android -help. For now, let’s
just create an AVD.

By default, AVDs are stored under your HOME directory (all platforms) in a folder called
.android\AVD. If you created an AVD for “Hello World!” above then you will find it here. If
you want to store or manipulate AVDs somewhere else, you can do that too. For this
example, let’s create a folder where the AVD image will be stored, such as c:\avd\. The
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next step is to run the android file to create the AVD. Open a tools window and type the
following command (using an appropriate path to store the AVD files for your
workstation, and using an appropriate value for the t argument based on what older SDK
platform you installed):

android create avd -n OlderAVD -t 2 -c 32M -p C:\AVD\OlderAVD\
The parameters passed to the batch file are listed in Table 2-1.

Table 2-1. Parameters Passed to the android.bat Tool

Argument/Command Description

create avd Tells the tool to create an AVD.
n The name of the AVD.

t The target runtime.

Use 1 to specify Android 1.1, 2 for Android 1.5, 3 for Android 1.6, etc.
c Size of the SD card in bytes. Use K or M for kilobytes and megabytes.

p The path to the generated AVD. This is optional.

Executing the preceding command will generate an AVD; you should see output similar
to what’s shown in Figure 2-11. Note that when you run the create avd command, you
are asked if you want to create a custom hardware profile. Answer no to this question
for now, but know that answering yes will then prompt you for lots of options for your
AVD, such as screen size, presence of a camera, and so on.
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Figure 2-11. Creating an AVD yields this android.bat output.

Even though you specified an alternate location for OlderAVD using the android.bat
program, there is an 01derAVD. ini file under your HOME directory’s .android/AVD folder.
This is a good thing because if you go back into Eclipse, and select Window » Android
SDK and AVD Manager, you will see all of your AVDs, and you can access any of them
when running your Android applications within Eclipse.
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Take another look back at Figure 2-5. For our “Hello World!” application we chose to
use Android 1.6 which set Min SDK Version to 4. If you select Android 1.5 (assuming
you installed it), the Min SDK Version is set to 3. For Android 2.0, the Min SDK Version is
set to 5.

Also be aware that selecting the Google APIs in the SDK Target list will include mapping
functionality in your application, while selecting Android 1.5 or later will not. In the
previous versions of the SDK prior to 1.5, the mapping classes were included with
android. jar, but they’ve since been moved to a separate .jar file called maps.jar. When
you select Google APIs, your Min SDK Version is defaulted to 5 (for Android 2.0) or 4 (for
Android 1.6), and so on, and the ADT plug-in will include the maps. jar file in your
project. In other words, if you are building an application that is using the mapping-
related classes, you’ll want to set your SDK Target to Google APIs. Note that you still
need to add the maps uses-library (<uses-library
android:name="com.google.android.maps" />) entry to your AndroidManifest.xml file.
We’ll cover that in more detail in Chapter 7.

Exploring the Structure of an Android Application

Although the size and complexity of Android applications can vary greatly, their
structures will be similar. Figure 2-12 shows the structure of the “Hello World!” app you
just built.

[# Package Explor 53 . Te Hierarchy‘] =8

—
BS|e

~

=12 HelloAndroid
= 2 sre
=} com.androidbook
[+-®), Android 1.6
= G& gen [Generated Java Files]
=} com.androidbook
@ R.java

&3 assets
= J;} res

== drawable-hdpi

: icon.png
== drawable-Idpi
icon.png
[=1-(= drawable-mdpi

: @ icon.png
== layout

: “1X] main.xml
== values

|X] strings.xml

€1 AndroidManifest. xml
default.properties

HelloActivity. java

Figure 2-12. The structure of the “Hello World!” application
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Android applications have some artifacts that are required and some that are optional.
Table 2-2 summarizes the elements of an Android application.

Table 2-2. The Artifacts of an Android Application

Artifact Description Required?

AndroidManifest.xmlThe Android application descriptor file. This file defines the Yes

activities, content providers, services, and intent receivers of

the application. You can also use this file to declaratively

define permissions required by the application, as well as

grant specific permissions to other applications using the

services of the application. Moreover, the file can contain
instrumentation detail that you can use to test the application

or another application.

sIC A folder containing all of the source code of the application. Yes
assets An arbitrary collection of folders and files. No
res A folder containing the resources of the application. This is the Yes
parent folder of drawable, anim, layout, menu, values, xml, and
Taw.
drawable A folder containing the images or image-descriptor files used  No

by the application.

anim A folder containing the XML-descriptor files that describe the  No
animations used by the application.

layout A folder containing views of the application. You should create No
your application’s views by using XML descriptors rather than
coding them.

menu A folder containing XML-descriptor files for menus in the No
application.

values A folder containing other resources used by the application. All No

the resources in the folder are also defined with XML
descriptors. Examples of resources included in this folder
include strings, styles, and colors.

xml A folder containing additional XML files used by the No
application.
Taw A folder containing additional data—possibly non-XML data— No

that is required by the application.
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As you can see from Table 2-2, an Android application is primarily made up of three
pieces: the application descriptor, a collection of various resources, and the application’s
source code. If you put aside the AndroidManifest.xml file for a moment, you can view an
Android app in this simple way: you have some business logic implemented in code, and
everything else is a resource. This basic structure resembles the basic structure of a J2EE
app, where the resources correlate to JSPs, the business logic correlates to servlets, and
the AndroidManifest.xml file correlates to the web.xml file.

You can also compare J2EE’s development model to Android’s development model. In
J2EE, the philosophy of building views is to build them using markup language. Android
has also adopted this approach, although the markup in Android is XML. You benefit
from this approach because you don’t have to hard-code your application’s views; you
can modify the look and feel of the application by editing the markup.

It is also worth noting a few constraints regarding resources. First, Android supports
only a linear list of files within the predefined folders under res. For example, it does not
support nested folders under the layout folder (or the other folders under res). Second,
there are some similarities between the assets folder and the raw folder under res. Both
folders can contain raw files, but the files within raw are considered resources and the
files within assets are not. So the files within raw will be localized, accessible through
resource IDs, and so on. But the contents of the assets folder are considered general-
purpose contents, to be used without resource constraints and support. Note that
because the contents of the assets folder are not considered resources, you can put an
arbitrary hierarchy of folders and files within it. (We’ll talk a lot more about resources in
Chapter 3.)

NOTE: You might have noticed that XML is used quite heavily with Android. We all know that
XML is a bloated data format, so this begs the question, does it make sense to rely on XML when
you know your target is going to be a device with limited resources? It turns out that the XML we
create during development is actually compiled down to binary using the Android Asset
Packaging Tool (AAPT). Therefore, when your application is installed on a device, the files on the
device are stored as binary. When the file is needed at runtime, the file is read in its binary form
and is not transformed back into XML. This gives us the benefits of both worlds—we get to work
with XML and don’t have to worry about taking up valuable resources on the device.

Analyzing the Notepad Application

Not only have you learned how to create a new Android application and run it in the
emulator, but you should also have a feel for the artifacts of an Android application.
Next, we are going to look at the Notepad application that ships with the Android SDK.
Notepad’s complexity falls between that of the “Hello World!” app and a full-blown
Android application, so analyzing its components will give you some realistic insight into
Android development.
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Loading and Running the Notepad Application

In this section, we’ll show you how to load the Notepad application into the Eclipse IDE
and run it in the emulator. Before we start, you should know that the Notepad
application implements several use cases. For example, the user can create a new note,
edit an existing note, delete a note, view the list of created notes, and so on. When the
user launches the application, there aren’t any saved notes yet, so the user sees an
empty note list. If the user presses the Menu key, the application presents him with a list
of actions, one of which allows him to add a new note. After he adds the note, he can
edit or delete the note by selecting the corresponding menu option.

Follow these steps to load the Notepad sample into the Eclipse IDE:
1. Start Eclipse.
2. Goto File » New » Project.
3. Inthe New Project dialog, select Android » Android Project.
4

In the New Android Project dialog, type in NotesList for the Project
name, select “Create project from existing sample”, then select a Build
Target of Android 2.0 and in the Samples menu scroll down to the
Notepad application. Note that the Notepad application is located in the
platforms\android-2.0\samples folder of the Android SDK which you
downloaded earlier. After you choose Notepad, the dialog reads the
AndroidManifest.xml file and prepopulates the remaining fields in the
New Android Project dialog box. (See Figure 2-13.)

5. Click the Finish button.

You should now see the NotesList application in your Eclipse IDE. If you see any
Problems reported in Eclipse for this project, try using the Clean option from the Project
menu in Eclipse to clear them. To run the application, you can create a launch
configuration (as you did for the “Hello World!” application), or you can simply right-click
the project, choose Run As, and select Android Application. This will launch the
emulator and install the application on it. After the emulator has completed loading
(you’ll see the date and time displayed in the center of the emulator’s screen), press the
Menu button to view the Notepad application. Play around with the application for a few
minutes to become familiar with it.
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Figure 2-13. Creating the NotePad application

Dissecting the Application

Now let’s study the contents of the application (see Figure 2-14).

As you can see, the application contains several .java files, a few .png images, three
views (under the layout folder), and the AndroidManifest.xml file. If this were a
command-line application, you would start looking for the class with the Main method.
So what’s the equivalent of a Main method in Android?

Android defines an entry-point activity, also called the top-level activity. If you look in the
AndroidManifest.xml file, you’ll find one provider and three activities. The NotesList
activity defines an intent-filter for the action android.intent.action.MAIN and for the
category android.intent.category.LAUNCHER. When an Android application is asked to
run, the host loads the application and reads the AndroidManifest.xml file. It then looks
for, and starts, an activity or activities with an intent-filter that has the MAIN action with a
category of LAUNCHER, as shown here:

<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
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Figure 2-14. Contents of the Notepad application

After the host finds the activity it wants to run, it must resolve the defined activity to an
actual class. It does this by combining the root package name and the activity name,
which in this case is com.example.android.notepad.NoteslList (see Listing 2-1).

Listing 2-1. The AndroidManfiest.xml File

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.android.notepad"
>
<application android:icon="@drawable/app_notes"
android:label="@string/app_name"
>
<provider android:name="NotePadProvider"
android:authorities="com.google.provider.NotePad"
/>
<activity android:name="NoteslList" android:label="@string/title notes list">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
<intent-filter>
<action android:name="android.intent.action.VIEW" />
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<action android:name="android.intent.action.EDIT" />
<action android:name="android.intent.action.PICK" />
<category android:name="android.intent.category.DEFAULT" />
<data android:mimeType="vnd.android.cursor.dir/vnd.google.note" />
</intent-filter>
<intent-filter>
<action android:name="android.intent.action.GET_CONTENT" />
<category android:name="android.intent.category.DEFAULT" />
<data android:mimeType="vnd.android.cursor.item/vnd.google.note" />
</intent-filter>
</activity>

:/manfiest>

The application’s root package name is defined as an attribute of the <manifest>
element in the AndroidManifest.xml file, and each activity has a name attribute.

Once the entry-point activity is determined, the host starts the activity and the
onCreate() method is called. Let’s have a look at NotesList.onCreate(), shown in
Listing 2-2.

Listing 2-2. The onCreate Method

public class NotesList extends ListActivity {
@0verride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setDefaultKeyMode (DEFAULT KEYS SHORTCUT);

Intent intent = getIntent();

if (intent.getData() == null) {
intent.setData(Notes.CONTENT URI);

}

getListView().setOnCreateContextMenuListener(this);

Cursor cursor = managedQuery(getIntent().getData(),
PROJECTION, null, null,
Notes.DEFAULT_SORT_ORDER);

SimpleCursorAdapter adapter = new SimpleCursorAdapter(this,
R.layout.noteslist item, cursor, new String[] { Notes.TITLE },
new int[] { android.R.id.text1 });

setListAdapter(adapter);
}

}

Activities in Android are usually started with an intent, and one activity can start another
activity. The onCreate() method checks whether the current activity’s intent has data
(notes). If not, it sets the URI to retrieve the data on the intent. In Chapter 3 we’ll show
that Android accesses data through content providers that operate on URls. In this case,
the URI provides enough information to retrieve data from a database. The constant
Notes.CONTENT_URI is defined as a static final in Notepad.java:

public static final Uri CONTENT_URI =
Uri.parse("content://" + AUTHORITY + "/notes");
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The Notes class is an inner class of the Notepad class. For now, know that the preceding
URI tells the content provider to get all of the notes. If the URI looked something like
this:

public static final Uri CONTENT_URI =
Uri.parse("content://" + AUTHORITY + "/notes/11");

then the consuming content provider would return the note with an ID equal to 11. We
will discuss content providers and URIs in depth in Chapter 3.

The NotesList class extends the ListActivity class, which knows how to display list-
oriented data. The items in the list are managed by an internal ListView (a Ul
component), which displays the notes in the list. After setting the URI on the activity’s
intent, the activity registers to build the context menu for notes. If you’ve played with the
application, you probably noticed that context-sensitive menu items are displayed
depending on your selection. For example, if you select an existing note, the application
displays “Edit note” and “Edit title.” Similarly, if you don’t select a note, the application
shows you the “Add note” option.

Next, we see the activity execute a managed query and get a cursor for the result. A
managed query means that Android will manage the returned cursor. As part of
managing the cursor, if the application has to be unloaded or reloaded, neither the
application nor the activity has to worry about positioning the cursor, loading it, or
unloading it. The parameters to managedQuery (), shown in Table 2-3, are interesting.

Table 2-3. Parameters to Activity.managedQuery()

Parameter Data Type Description

URI Uri URI of the content provider

projection String[] The column to return (column names)

selection String Optional where clause

selectionArgs String[] The arguments to the selection, if the query contains ?s
sortOrder String Sort order to be used on the result set

We will discuss managedQuery() and its sibling query() later in this section and also in
Chapter 3. For now, realize that a query in Android returns tabular data. The projection
parameter allows you to define the columns you are interested in. You can also reduce
the overall result set and sort the result set using a SQL order-by clause (such as asc or
desc). Also note that an Android query must return a column named _ID to support
retrieving an individual record. Moreover, you must know the type of data returned by
the content provider—whether a column contains a string, int, binary, or the like.

After the query is executed, the returned cursor is passed to the constructor of
SimpleCursorAdapter, which adapts records in the dataset to items in the user interface
(ListView). Look closely at the parameters passed to the constructor of
SimpleCursorAdapter:
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SimpleCursorAdapter adapter =
new SimpleCursorAdapter(this, R.layout.noteslist item,
cursor, new String[] { Notes.TITLE }, new int[] { android.R.id.text1 });

Specifically, look at the second parameter: an identifier to the view that represents the
items in the ListView. As you’ll see in Chapter 3, Android provides an auto-generated
utility class that provides references to the resources in your project. This utility class is
called the R class because its name is R. java. When you compile your project, the AAPT
generates the R class for you from the resources defined within your res folder. For
example, you could put all your string resources into the values folder and the AAPT will
generate a public static identifier for each string. Android supports this generically for
all of your resources. For example, in the constructor of SimpleCursorAdapter, the
NotesList activity passes in the identifier of the view that displays an item from the
notes list. The benefit of this utility class is that you don’t have to hard-code your
resources and you get compile-time reference checking. In other words, if a resource is
deleted, the R class will lose the reference and any code referring to the resource will not
compile.

Let’s look at another important concept in Android that we alluded to earlier: the
onListItemClick() method of NotesList (see Listing 2--3).

Listing 2-3. The onListltemClick Method

@0verride
protected void onListItemClick(ListView 1, View v, int position, long id) {
Uri uri = ContentUris.withAppendedId(getIntent().getData(), id);

String action = getIntent().getAction();
if (Intent.ACTION PICK.equals(action) ||
Intent.ACTION GET CONTENT.equals(action)) {
setResult(RESULT OK, new Intent().setData(uri));
} else {
startActivity(new Intent(Intent.ACTION EDIT, uri));

}

The onListItemClick() method is called when a user selects a note in the Ul. The
method demonstrates that one activity can start another activity. When a note is
selected, the method creates a URI by taking the base URI and appending the selected
note’s ID to it. The URI is then passed to startActivity() with a new intent.
startActivity() is one way to start an activity: it starts an activity but doesn’t report on
the results of the activity after it completes. Another way to start an activity is to use
startActivityForResult(). With this method, you can start another activity and register
a callback to be used when the activity completes. For example, you’ll want to use
startActivityForResult() to start an activity to select a contact because you want that
contact after the activity completes.

At this point, you might be wondering about user interaction with respect to activities.
For example, if the running activity starts another activity, and that activity starts an
activity (and so on), then what activity can the user work with? Can she manipulate all
the activities simultaneously, or is she restricted to a single activity? Actually, activities
have a defined lifecycle. They’re maintained on an activity stack, with the running activity
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at the top. If the running activity starts another activity, the first running activity moves
down the stack and the new activity is placed on the top. Activities lower in the stack
can be in a “paused” or “stopped” state. A paused activity is partially or fully visible to
the user; a stopped activity is not visible to the user. The system can kill paused or
stopped activities if it deems that resources are needed elsewhere.

Let’s move on to data persistence now. The notes that a user creates are saved to an
actual database on the device. Specifically, the Notepad application’s backing store is a
SQLite database. The managedQuery () method that we discussed earlier eventually
resolves to data in a database, via a content provider. Let’s examine how the URI,
passed to managedQuery (), results in the execution of a query against a SQLite
database. Recall that the URI passed to managedQuery () looks like this:

public static final Uri CONTENT_URI =
Uri.parse("content://" + AUTHORITY + "/notes");

Content URIs always have this form: content://, followed by the authority, followed by
a general segment (context-specific). Because the URI doesn’t contain the actual data, it
somehow results in the execution of code that produces data. What is this connection?
How is the URI reference resolved to code that produces data? Is the URl an HTTP
service or a web service? Actually, the URI, or the authority portion of the URI, is
configured in the AndroidManifest.xml file as a content provider:

<provider android:name="NotePadProvider"
android:authorities="com.google.provider.NotePad"/>

When Android sees a URI that needs to be resolved, it pulls out the authority portion of it
and looks up the ContentProvider class configured for the authority. In the Notepad
application, the AndroidManifest.xml file contains a class called NotePadProvider
configured for the com.google.provider.NotePad authority. Listing 2-4 shows a small
portion of the class.

Listing 2-4. The NotePadProvider Class

public class NotePadProvider extends ContentProvider

@0verride
public Cursor query(Uri uri, String[] projection, String selection,
String[] selectionArgs,String sortOrder) {}

@0verride
public Uri insert(Uri uri, ContentValues initialValues) {}

@0verride
public int update(Uri uri, ContentValues values, String where,
String[] whereArgs) {}

@0verride
public int delete(Uri uri, String where, String[] whereArgs) {}

@0verride
public String getType(Uri uri) {}

@0verride
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public boolean onCreate() {}

private static class DatabaseHelper extends SQLiteOpenHelper {}

@0verride
public void onCreate(SQLiteDatabase db) {}

@0verride
public void onUpgrade(SQLiteDatabase db,
int oldVersion, int newVersion) {
/..
}

}
}

The NotePadProvider class extends the ContentProvider class. The ContentProvider
class defines six abstract methods, four of which are CRUD (Create, Read, Update,
Delete) operations. The other two abstract methods are onCreate() and getType().
onCreate() is called when the content provider is created for the first time. getType()
provides the MIME type for the result set (you’ll see how MIME types work when you
read Chapter 3).

The other interesting thing about the NotePadProvider class is the internal
DatabaseHelper class, which extends the SQLiteOpenHelper class. Together, the two
classes take care of initializing the Notepad database, opening and closing it, and
performing other database tasks. Interestingly, the DatabaseHelper class is just a few
lines of custom code (see Listing 2-5), while the Android implementation of
SQLiteOpenHelper does most of the heavy lifting.

Listing 2-5. The DatabaseHelper Class
private static class DatabaseHelper extends SQLiteOpenHelper {

DatabaseHelper(Context context) {
super(context, DATABASE NAME, null, DATABASE VERSION);

@0verride

public void onCreate(SQLiteDatabase db) {
db.execSQL("CREATE TABLE " + NOTES TABLE NAME + " ("

Notes. ID + " INTEGER PRIMARY KEY,"

+

+ Notes.TITLE + " TEXT,"
+ Notes.NOTE + " TEXT,"
+ Notes.CREATED DATE + " INTEGER,"
+ Notes.MODIFIED DATE + " INTEGER"
+"3%);

}

/1.

}

As shown in Listing 2-5, the onCreate() method creates the Notepad table. Notice that
the class’s constructor calls the superclass’s constructor with the name of the table. The
superclass will call the onCreate() method only if the table does not exist in the
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database. Also notice that one of the columns in the Notepad table is the _ID column we
discussed in the section “Dissecting the Application.”

Now let’s look at one of the CRUD operations: the insert() method (see Listing 2-6).
Listing 2-6. The insert() Method

/1.
SQLiteDatabase db = mOpenHelper.getWritableDatabase();
long rowId = db.insert(NOTES TABLE NAME, Notes.NOTE, values);
if (rowId > 0) {
Uri noteUri = ContentUris.withAppendedId(
NotePad.Notes.CONTENT URI, rowId);
getContext().getContentResolver().notifyChange(noteUri, null);
return noteUri;

}

The insert() method uses its internal DatabaseHelper instance to access the database
and then inserts a notes record. The returned row ID is then appended to the URI and a
new URI is returned to the caller.

At this point, you should be familiar with how an Android application is laid out. You
should be able to navigate your way around Notepad, as well as some of the other
samples in the Android SDK. You should be able to run the samples and play with them.
Now let’s look at the overall lifecycle of an Android application.

Examining the Application Lifecycle

The lifecycle of an Android application is strictly managed by the system, based on the
user’s needs, available resources, and so on. A user might want to launch a web
browser, for example, but the system ultimately decides whether to start the application.
Although the system is the ultimate manager, it adheres to some defined and logical
guidelines to determine whether an application can be loaded, paused, or stopped. If
the user is currently working with an activity, the system will give high priority to that
application. Conversely, if an activity is not visible and the system determines that an
application must be shut down to free up resources, it will shut down the lower-priority
application.

Contrast this with the lifecycle of web-based J2EE applications. J2EE apps are loosely
managed by the container they run in. For example, a J2EE container can remove an
application from memory if it sits idle for a predetermined time period. But the container
generally won’t move applications in and out of memory based on load and/or available
resources. A J2EE container will generally have sufficient resources to run lots of
applications at the same time. With Android, resources are more limited so Android
must have more control and power over applications.
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NOTE: Android runs each application in a separate process, each of which hosts its own virtual
machine. This provides a protected-memory environment. Moreover, by isolating applications to
an individual process, the system can control which application deserves higher priority. For
example, a background process that’s doing a CPU-intensive task cannot block an incoming
phone call.

The concept of application lifecycle is logical, but a fundamental aspect of Android
applications complicates matters. Specifically, the Android application architecture is
component- and integration-oriented. This allows a rich user experience, seamless
reuse, and easy application integration, but creates a complex task for the application-
lifecycle manager.

Let’s consider a typical scenario. A user is talking to someone on the phone and needs
to open an e-mail message to answer a question. She goes to the home screen, opens
the mail application, opens the e-mail message, clicks a link in the e-mail, and answers
her friend’s question by reading a stock quote from a web page. This scenario would
require four applications: the home application, a talk application, an e-mail application,
and a browser application. As the user navigates from one application to the next, her
experience is seamless. In the background, however, the system is saving and restoring
application state. For instance, when the user clicks the link in the e-mail message, the
system saves metadata on the running e-mail message activity before starting the
browser-application activity to launch a URL. In fact, the system saves metadata on any
activity before starting another so that it can come back to the activity (when the user
backtracks, for example). If memory becomes an issue, the system will have to shut
down a process running an activity and resume it as necessary.

Android is sensitive to the lifecycle of an application and its components. Therefore,
you’ll need to understand and handle lifecycle events in order to build a stable
application. The processes running your Android application and its components go
through various lifecycle events, and Android provides callbacks that you can implement
to handle state changes. For starters, you’ll want to become familiar with the various
lifecycle callbacks for an activity (see Listing 2-7).

Listing 2-7. Lifecycle Methods of an Activity

protected void onCreate(Bundle savedInstanceState);
protected void onStart();

protected void onRestart();
protected void onResume();
protected void onPause();
protected void onStop();
protected void onDestroy();

Listing 2-7 shows the list of lifecycle methods that Android calls during the life of an
activity. It's important to understand when each of the methods is called by the system
to ensure that you implement a stable application. Note that you do not need to react to
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all of these methods. If you do, however, be sure to call the superclass versions as well.
Figure 2—15 shows the transitions between states.

onRestart

| onStop I—)| onDestroy l—)@
A

Activity Stop
Activity Start Y

@ [rtrate |—>[ onsr

Y
|onResume| | onPause |

Figure 2-15. State transitions of an activity

The system can start and stop your activities based on what else is happening. Android
calls the onCreate() method when the activity is freshly created. onCreate() is always
followed by a call to onStart(), but onStart() is not always preceded by a call to
onCreate() because onStart() can be called if your application was stopped (from
onStop()). When onStart()is called, your activity is not visible to the user, but it’s about
to be. onResume() is called after onStart(), just when the activity is in the foreground
and accessible to the user. At this point, the user is interacting with your activity.

When the user decides to move to another activity, the system will call your activity’s
onPause() method. From onPause(), you can expect either onResume() or onStop() to be
called. onResume() is called, for example, if the user brings your activity back to the
foreground. onStop()is called if your activity becomes invisible to the user. If your
activity is brought back to the foreground, after a call to onStop(), then onRestart () will
be called. If your activity sits on the activity stack but is not visible to the user, and the
system decides to kill your activity, onDestroy() will be called.

The state model described for an activity appears complex, but you are not required to
deal with every possible scenario. In fact, you will mostly handle onCreate() and
onPause(). You will handle onCreate() to create the user interface for your activity. In
this method, you will bind data to your widgets and wire up any event handlers for your
Ul components. In onPause(), you will want to persist critical data to your application’s
data store. It’s the last safe method that will get called before the system kills your
application. onStop() and onDestroy() are not guaranteed to be called, so don’t rely on
these methods for critical logic.
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The takeaway from this discussion? The system manages your application, and it can
start, stop, or resume an application component at any time. Although the system
controls your components, they don’t run in complete isolation with respect to your
application. In other words, if the system starts an activity in your application, you can
count on an application context in your activity. For example, it’s nhot uncommon to have
global variables shared among the activities in your application. You can share a global
variable by writing an extension of the android.app.Application class and then
initializing the global variable in the onCreate()method (see Listing 2-8). Activities and
other components in your application can then access these references with confidence
when they are executing.

Listing 2-8. An Extension of the Application Class

public class MyApplication extends Application

{
// global variable

private static final String myGlobalVariable;

@0verride
public void onCreate()

super.onCreate();
//... initialize global variables here
myGlobalVariable = loadCacheData();

}

public static String getMyGlobalVariable() {
return myGlobalVariable;

}

In the next section, we’ll give you some armor to help you develop Android applications:
we will discuss debugging.

Debugging Your App

After you write a few lines of code for your first application, you’ll start wondering if it’s
possible to have a debug session while you interact with your application in the
emulator. The Android SDK includes a host of tools that you can use for debugging
purposes. These tools are integrated with the Eclipse IDE (see Figure 2-16).

One of the tools that you’ll use throughout your Android development is LogCat. This
tool displays the log messages that you emit using android.util.Log, exceptions,
System.out.println, and so on. While System.out.println works and the messages
show up in the LogCat window, to log messages from your application, you’ll want to
use the android.util.Log class. This class defines the familiar informational, warning,
and error methods which you can filter within the LogCat window to see just what you
want to see. A sample of a Log command is:

Log.v("string TAG", "This is my message to write to the log");
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The SDK also includes a file-explorer tool that you can use to view, drag and drop files
on the device, even if the device is an emulator.

Q LogCat &2 EEmulator Control | €I File Explorer‘ ﬁ Heap €l Resource Explorer Q Devicesl & Search| =8
QOOO® ++ - B~
log [Test |
Tine pid tag Hessage N
03-17 01:33... I 650 CheckinService Checkin disabled by syste:
03-17 01:33... I 50 ActivityManager Stopping service: com.and:
03-17 01:33... I 50 ActivityManager Stopping service: com.and:
03-17 01:33... I 650 ActivityManager Stopping service: com.and:
03-17 01:33... D 85 dalvikvm GC freed 5612 objects ~/ 2!
03-17 01:33... D 134 dalvikvm GC freed 1199 objects ~ 71
03-17 01:33... D 89 dalvikvm GC freed 1604 objects ~ &'
03-17 01:33... D 117 dalvikvm GC freed 3585 objects ~ 1'
v

< \ >
Filter: l ]

Figure 2-16. Debugging tools that you can use while building Android applications

You can view the tools by selecting the Debug perspective in Eclipse. You can also
launch each tool in the Java perspective by going to Window » Show View » Other »

Android.

You can also get detailed tracing information of your Android application by using the
android.os.Debug class, which provides a start-tracing method
(Debug.startMethodTracing()) and a stop-tracing method (Debug.stopMethodTracing()).
Android will create a trace file on the device (or emulator). You can then copy the trace
file to your workstation and view the tracer output using the traceview tool included in
the Android SDK tools directory. We will introduce the other tools throughout the book.

Summary

In this chapter, we showed you how to set up your development environment for
building Android applications. We discussed some of the basic building blocks of the
Android APIs, and introduced views, activities, intents, content providers, and services.
We then analyzed the Notepad application in terms of the aforementioned building
blocks and application components. Next, we talked about the importance of the
Android application lifecycle. Finally, we briefly mentioned some of the Android SDK’s
debugging tools that integrate with the Eclipse IDE.

And so begins the foundation of your Android development. The next chapter will
discuss content providers, resources, and intents in great detail.






Chapter

Using Resources, Content
Providers, and Intents

In Chapter 2, we gave you an overview of an Android application and a quick look at
some of its underlying concepts. You also learned about the Android SDK, the Eclipse
ADT (Eclipse Android Development Tool) and how to run your applications on emulators
identified by AVDs (Android Virtual Devices).

In this chapter, we’ll follow that introduction with an in-depth look at Android SDK
fundamentals and cover resources, content providers, and intents. These three
concepts are fundamental to understanding Android programming and should place you
on a solid foundation for the material in subsequent chapters.

Android depends on resources for defining Ul components in a declarative manner. This
declarative approach is not that dissimilar to how HTML uses declarative tags to define
its Ul. In this sense Android is quite forward thinking in its approach to Ul development.
Android further allows these resources to be localized. In the “Understanding
Resources” section we will cover the variety of resources that are available in Android
and how to use them.

Android uses a concept called content providers for abstracting data into services. This
idea of content providers makes data sources look like REST-enabled data providers,
such as web sites.

Just as web sites are responsible for telling browsers the type of data that is available at
a given URL, a content provider is also responsible for describing the data that it returns
for each service it provides. Much like web sites, these data services are exposed as
URIs. In the section “Understanding Content Providers” we will explore this idea in detail
and show you how to create a sample content provider.

57
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NOTE: REST stands for REpresentational State Transfer. It is a very confounding name for a
simple concept which, as web users, everyone is quite familiar with. When you type a URL in a
web browser and the web server responds with HTML back, you have essentially performed a
REST-based “query” operation on the web server. Similarly, when you update some content
using a web form, you have done a REST-based “update” on the web server (or site) and
changed the state of the web server. REST is also usually contrasted with (SOAP—Simple Object
Access Protocol) Web Services. You can read more about REST at the following Wikipedia entry:
http://en.wikipedia.org/wiki/Representational State Transfer.

Android introduced a concept called intents to invoke Ul components (components in
general) and to share data between them. In the section on intents you will learn what
intents are and how to use them to discover and invoke Ul programs called Activities.
You will also learn the connection between intents, data, URIs, and content providers. In
the process you will learn how intents form the basis of flexibility and reuse in Android.

In all, this chapter will give you the foundation you need to go further into Android
programming.

Understanding Resources

Resources play a central part in Android architecture. In this section you’ll learn that
resources are declarative, and that Android creates resource IDs for convenient use in
your Java programs. You’ll also see how the R.java source file mediates the generation
and usage of these resource IDs. Then you'll learn how to define resources in XML files,
reuse resources in other resource XML definitions, and reuse resources in Java
programs. In addition to these XML-based resources, we will cover two other types of
resources: raw resources and assets.

A resource in Android is a file (like a music file) or a value (like the title of a dialog box)
that is bound to an executable application. These files and values are bound to the
executable in such a way that you can change them without recompiling and
redeploying the application. Resources play a part in many, if not all, familiar Ul
frameworks.

Familiar examples of resources include strings, colors, and bitmaps. Instead of hard-
coding strings in an application, for example, you can use their IDs instead. This
indirection lets you change the text of the string resource without changing the
source code.

Let’s start this discussion of resources with a very common resource: a string.
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String Resources

Android allows you to define multiple strings in one or more XML resource files. These
XML files containing string-resource definitions reside in the /res/values subdirectory.
The names of the XML files are arbitrary, although you will commonly see the file name
as strings.xml. Listing 3—1 shows an example of a string-resource file.

Listing 3—-1. Example strings.xml File

<?xml version="1.0" encoding="utf-8"?>
<resources>

<string name="hello">hello</string>

<string name="app_name">hello appname</string>
</resources>

When this file is created or updated, the Eclipse ADT plug-in will automatically create or
update a Java class in your application’s root package called R. java with unique IDs for
the two string resources specified.

Notice the placement of this R. java file below. We have given a high level directory
structure for a project like, say, “MyProject.”

\MyProject
\src
\com\mycompany\android\my-root-package
\com\mycompany\android\my-root-package\another-package
\gen
8 \com\mycompany\android\my-root-package\
\com\mycompany\android\my-root-package\R.java
\assets
\res
\AndroidManifest.xml
.. .etc

NOTE: Regardless of the number of resource files, there is only one R. java file.

For the string-resource file in Listing 3—-1, the updated R. java file would have these
entries:

package com.mycompany.android.my-root-package;

public final class R {
...other entries depending on your project and application
public static final class string

...other entries depending on your project and application

public static final int hello=0x7f040000;
public static final int app_name=0x7f040001;

...other entries depending on your project and application

...other entries depending on your project and application

}
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Notice, first, how R. java defines a top level class in the root package: public static
final class R. Within that outer class of R, Android defines an inner class, namely,
static final class string. R.java creates this inner static class as a namespace to
hold string-resource IDs.

The two static final ints defined with variable names hello and app_name are the
resource IDs that represent the corresponding string resources. You could use these
resource IDs anywhere in the source code through the following code structure:

R.string.hello

Note that these generated IDs point to ints rather than strings. Most methods that take
strings also take these resource identifiers as inputs. Android will resolve those ints to
strings where needed.

It is merely a convention that most sample applications define all strings in one
strings.xml file. Android takes any number of arbitrary files as long as the structure of
the XML file looks like Listing 3—1 and the file resides in the /res/values subdirectory.

The structure of this file is easy to follow. You have the root node of <resources>
followed by one or more of its child elements of <string>. Each <string> element or
node has a property called name that will end up as the id attribute in R. java.

To see that multiple string-resource files are allowed in this subdirectory, you can place
another file with the following content in the same subdirectory and call it strings1.xml:

<?xml version="1.0" encoding="utf-8"?>
<resources>

<string name="hello1">hello 1</string>

<string name="app_name1">hello appname 1</string>
</resources>

The Eclipse ADT plug-in will validate the uniqueness of these IDs at compile time and
place them in R. java as two additional constants: R.string.hello1 and
R.string.app_name1l.

Layout Resources

In Android, the view for a screen is often loaded from an XML file as a resource. These
XML files are called layout resources. A layout resource is an essential key resource
used in Android Ul programming. Consider this code segment for a sample Android
activity:

public class HelloWorldActivity extends Activity
{

@0verride
public void onCreate(Bundle savedInstanceState)

super.onCreate(savedInstanceState);
setContentView(R.layout.main);

TextView tv = (TextView)this.findViewById(R.id.text1);
tv.setText("Try this text instead");
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The line setContentView(R.layout.main) points out that there is a static class called
R.layout, and within that class there is a constant called main (an integer) pointing to a
View defined by an XML layout-resource file. The name of the XML file would be
main.xml, which needs to be placed in the resources’ layout subdirectory. In other
words, this statement would expect the programmer to create the file
/res/layout/main.xml and place the necessary layout definition in that file. The contents
of the main.xml layout file could look like Listing 3-2.

Listing 3-2. Example main.xml Layout File

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill parent"
android:layout_height="fill parent"
>

<TextView android:id="@+id/text1"
android:layout_width="fill parent"
android:layout_height="wrap_content"
android:text="@string/hello"
/>

<Button android:id="@+id/b1"
android:layout_width="fill parent"
android:layout_height="wrap_content"
android:text="@+string/hello"
/>

</LinearLayout>

The layout file in Listing 3—-2 defines a root node called LinearLayout, which contains a
TextView followed by a Button. A LinearLayout lays out its children vertically or
horizontally —vertically, in this example.

You will need to define a separate layout file for each screen. More accurately, each
layout needs a dedicated file. If you are painting two screens, you will likely need two
layout files such as /res/layout/screeni_layout.xml and
/res/layout/screen2_layout.xml.

NOTE: Each file in the /res/layout/ subdirectory generates a unique constant based on the
name of the file (extension excluded). With layouts, what matters is the number of files; with
string resources, what matters is the number of individual string resources inside the files.

For example, if you have two files under /res/layout/ called file1.xml and file2.xml,
you’ll have the following entries in R. java:

public static final class layout {
. any other files
public static final int file1=0x7f030000;
public static final int file2=0x7f030001;
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The views defined in these layout files such as a TextView (see Listing 3-2) are
accessible in Java code through their resource IDs generated in R. java:

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

In this example, you locate the TextView by using the findViewById method of the
Activity class. The constant R.1id.text1 corresponds to the ID defined for the TextView.
The id for the TextView in the layout file is as follows:

<TextView android:id="@+id/text1"

;}TextView>

The attribute value for the id attribute indicates that a constant called text1 will be used
to uniquely identify this view among other views hosted by that activity. The plus sign (+)
in @+1id/text1 means that the ID text1 will be created if it doesn’t exist already. There is
more to this resource ID syntax. We’ll talk about that next.

Resource-Reference Syntax

Irrespective of the type of resource (String and Layout are the two we have covered so
far), all Android resources are identified (or referenced) by their id in Java source code.
The syntax you use to allocate an id to a resource in the XML file is called resource-
reference syntax. The id attribute syntax in the previous example @+id/text1 has the
following formal structure:

@[package: Jtype/name

The type corresponds to one of the resource-type namespaces available in R. java,
some of which are:

B R.drawable

B R.id
B R.layout
B R.string
B R.attr
The corresponding types in XML resource-reference syntax are as follows:
B  drawable
E id
B layout
B string
B attr

The name part in the resource reference @[ package: Jtype/name is the name given to the
resource; it also gets represented as an int constant in R. java.
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If you don’t specify any “package” in the syntax @[ package: ]type/name then the pair
type/name will be resolved based on local resources and the application’s local R. java
package.

If you specify android:type/name, the reference ID will be resolved using the package
android and specifically through the android.R. java file. You can use any Java package
name in place of the package placeholder to locate the right R. java file to resolve the
reference. Based on this information, let’s analyze a few examples:

<TextView android:id="text">
// Compile error, as id will not take raw text strings

<TextView android:id="@text">
// wrong syntax. It is missing a type name
// you will get an error "No Resource type specified

<TextView android:id="@id/text">
//Exrror: No Resource found that matches id "text"
//Unless you have taken care to define "text" as an ID before

<TextView android:id="@android:id/text">

// Error: Resource is not public

// indicating that there is no such id in android.R.id

// Of course this would be valid if Android R.java were to define
// an id with this name

<TextView android:id="@+id/text">
//Success: Creates an id called "text" in the local package’s R.java

Defining Your Own Resource IDs for Later Use

The general pattern for allocating an id is either to create a new one or to use the one
created by the Android package. However, it is possible to create ids beforehand and
use them later in your own packages.

The line <TextView android:id="@+id/text"> in the preceding code segment indicates
that an id named text is going to be used if one already exists. If the id doesn’t exist,
then a new one is going to be created. So when might an id such as text already exist
in R.java for it to be reused?

You might be inclined to put a constant like R.id.text in R. java, but R. java is not
editable. Even if it were, it gets regenerated every time something gets changed, added,
or deleted in the /res/* subdirectory.

The solution is to use a resource tag called item to define an id without attaching to any
particular resource. Here is an example:

{resources>

<item type="id" name="text"/>

</resources>

The type refers to the type of resource—an id in this case. Once this id is in place, the
following View definition would work:
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<TextView android:id="@id/text">

</TextView>

Compiled and Noncompiled Android Resources

So far we have given you an idea of resources by talking about String resources and
layout resources. We have covered the resource reference syntax, especially in the
context of a layout resource. Let us now talk about another key aspect of android
resources, where most resources are compiled into binary files before being deployed,
and some are not, and are left in their raw form.

Android supports resources primarily through two types of files: XML files and raw files
(examples of which include images, audio and video). Even within XML files, you have
seen that in some cases the resources are defined as values inside an XML file (Strings,
for example) and sometimes an XML file as a whole is a resource (a layout resource file
to quote).

As a further distinction within the set of XML files, you’ll find two types: one gets
compiled into binary format, and the other gets copied as-is to the device. The
examples you have seen so far—the string-resource XML files and the layout-resource
XML files—get compiled into binary format before becoming part of the installable
package. These XML files have predefined formats where XML nodes are translated

to IDs.

You can also choose some XML files to have their own free format structure and not get
interpreted and have resource IDs generated. However, you do want them compiled to
binary formats and also have the comfort of localization. To do this, you can place these
XML files in the /res/xml/ subdirectory to have them compiled into binary format. In this
case, you would use Android-supplied XML readers to read the XML nodes.

But if you place files, including XML files, in the /res/raw/ directory instead, they don’t
get compiled into binary format. You must use explicit stream-based APIs to read these
files. Audio and video files fall into this category.

NOTE: It is worth noting that because the raw directory is part of the /res/* hierarchy, even
these raw audio and video files can take advantage of localization like all other resources.

As we mentioned in Table 2-1 in the previous chapter, resource files are housed in
various subdirectories based on their type. Here are some important subdirectories in
the /res folder and the types of resources they host:

B anim: Compiled animation files
B  drawable: Bitmaps

B layout: Ul/view definitions

[

values: Arrays, colors, dimensions, strings, and styles
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B xml: Compiled arbitrary XML files
B raw: Noncompiled raw files

The resource compiler in the Android Asset Packaging Tool (AAPT) compiles all the
resources except the raw resources and places them all into the final .apk file. This file,
which contains the Android application’s code and resources, correlates to Java’s .jar
file (“apk” stands for “Android Package”). The .apk file is what gets installed onto the
device.

NOTE: Although the XML resource parser allows resource names such as hello-string, you
will see a compile-time error in R. java. You can fix this by renaming your resource to
hello_ string (replacing the dash with an underscore).

Enumerating Key Android Resources

Now that we’ve been through the basics of resources, we’ll enumerate some of the
other key resources that Android supports, their XML representations, and the way
they’re used in Java code. (You can use this section as a quick reference as you write
resource files for each resource.) To start with, take a quick glance at the types of
resources and what they are used for (see Table 3-1).

Table 3-1. Types of Resources

Resource Type Location Description

Colors /res/values/any-file Represents color identifiers pointing to color codes.
These Resource ids are exposed in R. java as
R.color.*. The XML node in the file is
/resources/color.

Strings /res/values/any-file Represents string resources. String resources allow
java formatted strings and raw html in addition to
simple strings. These Resource ids are exposed in
R.java as R.string.*. The XML node in the file is
/resources/string.

Dimensions /res/values/any-file Represents dimensions or sizes of various elements
or views in Android. Supports pixels, inches,
millimeters, density independent pixels, and scale
independent pixels. These Resource ids are exposed
in R.java as R.dimen.* . The XML node in the file is
/resources/dimen.
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Resource Type Location Description
Images /res/drawable/multiple- Represents image resources. Supported images
files include .jpg, .gif, .png etc. Each image is in a

separate file and gets its own id based on the file
name. These Resource ids are exposed in R. java as
R.drawable.*. The image support also includes an
image type called a stretchable image that allows
portions of an image to stretch while other portions
of that image stay static.

Color Drawables /res/values/any-file Represents rectangles of colors to be used as view
also backgrounds or general drawables like bitmaps. This
/res/drawable/multiple- can be used in lieu of specifying a single colored
files bitmap as a background. In Java, this will be

equivalent to creating a colored rectangle and setting
it as a background for a view.

The <drawable> value tag in the values subdirectory
supports this. These Resource ids are exposed in
R.java as R.drawable.*. The XML node in the file is
/resources/drawable.

Android also supports rounded rectangles and
gradient rectangles through xml files placed in
/res/drawable with the root xml tag of <shape>.
These Resource ids are also exposed in R. java as
R.drawable.*. Each file name in this case translates
to a unique drawable id.

Arbitrary XML~ /res/xml/*.xml Android allows arbitrary XML files as resources.
files These files will be compiled by aapt compiler. These
Resource ids are exposed in R.java as R.xml.*,

Arbitrary Raw /res/raw/*.* Android allows arbitrary non-compiled binary or text

Resources files under this directory. Each file gets a unique
Resource id. These Resource ids are exposed in
R.java asR.raw.* .

Arbitrary Raw ~ /assets/* */* * Android allows arbitrary files in arbitrary sub

Assets directories starting at /assets subdirectory. These
are not really resources but just raw files. This
directory unlike the /res resources subdirectory
allows an arbitrary depth of subdirectories. These
files do not generate any Resource ids. You have to
use relative pathname starting at and excluding
/assets.

Each of the resources specified in this table is further elaborated in the following
sections with XML and java code snippets.
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NOTE: Looking at the nature of ID generation, it appears—although we haven't seen it officially
stated anywhere—that there are IDs generated based on filenames if those XML files are
anywhere but in the res/values subdirectory. If they are in the values subdirectory, only the
contents of the files are looked at to generate the IDs.

Color Resources

As you can with string resources, you can use reference identifiers to indirectly reference
colors as well. Doing this enables Android to localize colors and apply themes. Once
you’ve defined and identified colors in resource files, you can access them in Java code
through their IDs. Whereas string-resource |IDs are available under the <your-

package> .R.string namespace, the color IDs are available under the <your-

package> .R.color namespace.

Android also defines a base set of colors in its own resource files. These IDs, by
extension, are accessible through the Android android.R.color namespace. Check out
this URL to learn the color constants available in the android.R.color namespace:

http://code.google.com/android/reference/android/R.color.html

See Listing 3-3 for some examples of specifying color in an XML resource file.
Listing 3-3. XML Syntax for Defining Color Resources

<resources>

<color name="red">#f00</color>

<color name="blue">#0000ff</color>

<color name="green">#f0f0</color>

<color name="main_back_ground_color">#ffffff00</color>
</resources>

The entries in Listing 3-3 need to be in a file residing in the /res/values subdirectory.
The name of the file is arbitrary, meaning the file name can be anything you choose.
Android will read all the files and then process them and look for individual nodes such
as “resources” and “color” to figure out individual IDs.

Listing 3—4 shows an example of using a color resource in Java code.
Listing 3-4. Color Resources in Java code

int mainBackGroundColor
= activity.getResources.getColor(R.color.main_back ground color);

Listing 3—-5 shows how you would use a color resource in a view definition.
Listing 3-5. Using Colors in View Definitions

<TextView android:layout width="fill parent"
android:layout_height="wrap_content"
android:textColor="@color/ red"
android:text="Sample Text to Show Red Color"/>
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More on String Resources

We covered string resources briefly when we introduced resources at the beginning of
this chapter. Let us revisit them in order to provide some more detail. We will show you
how to define and use HTML strings, as well as how to substitute variables in string
resources.

NOTE: Most Ul frameworks allow string resources. However, unlike other Ul frameworks,
Android offers the ability to quickly associate IDs with string resources through R. java. So using
strings as resources is that much easier in Android.

We'll start by showing how you can define normal strings, quoted strings, HTML strings,
and substitutable strings in an XML resource file (see Listing 3-6).

Listing 3-6. XML Syntax for Defining String Resources

<resources>
<string name="simple string">simple string</string>
<string name="quoted_string">"quoted'string"</string>
<string name="double quoted string">\"double quotes\"</string>
<string name="java_format_string">

hello %2$s java format string. %1$s again
</string>
<string name="tagged string">
Hello <b><i»Slanted Android</i></b>, You are bold.

</string>

</resources>

This XML string-resource file needs to be in the /res/values subdirectory. The name of
the file is arbitrary.

Notice how quoted strings need to be either escaped or placed in alternate quotes. The
string definitions also allow standard Java string-formatting sequences.

Android also allows child XML elements such as <b>, <i>, and other simple text-
formatting HTML within the <string> node. You can use this compound HTML string to
style the text before painting in a text view.

The Java examples in Listing 3-7 illustrate each usage.
Listing 3-7. Using String Resources in Java Code

//Read a simple string and set it in a text view
String simpleString = activity.getString(R.string.simple_string);
textView.setText(simpleString);

//Read a quoted string and set it in a text view
String quotedString = activity.getString(R.string.quoted string);
textView.setText(quotedString);

//Read a double quoted string and set it in a text view
String doubleQuotedString = activity.getString(R.string.double quoted string);
textView.setText(doubleQuotedString);
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//Read a Java format string

String javaFormatString = activity.getString(R.string.java_format_string);
//Convert the formatted string by passing in arguments

String substitutedString = String.format(javaFormatString, "Hello" , "Android");
//set the output in a text view

textView.setText(substitutedString);

//Read an html string from the resource and set it in a text view
String htmlTaggedString = activity.getString(R.string.tagged string);
//Convert it to a text span so that it can be set in a text view
//android.text.Html class allows painting of "html" strings

//This is strictly an Android class and does not support all html tags
Spanned textSpan = android.text.Html.fromHtml(htmlTaggedString);

//Set it in a text view

textView.setText(textSpan);

Once you’ve defined the strings as resources, you can set them directly on a view such
as TextView in the XML layout definition for that TextView. Listing 3-8 shows an example
where an HTML string is set as the text content of a TextView.

Listing 3-8. Using String Resources in XML

<TextView android:layout_width="fill parent"
android:layout_height="wrap_content"
android:textAlign="center"
android:text="@string/tagged_string"/>

TextView automatically realizes that this string is an HTML string, and honors its
formatting accordingly. This is nice because you can quickly set attractive text in your
views as part of the layout.

Dimension Resources

Pixels, inches, and points are all examples of dimensions that can play a part in XML
layouts or Java code. You can use these dimension resources to style and localize
Android Uls without changing the source code.

Listing 3-9 shows how you can use dimension resources in XML.
Listing 3-9. XML Syntax for Defining Dimension Resources

<resources>
<dimen name="mysize in pixels">1px</dimen>
<dimen name="mysize in_dp">5dp</dimen>
<dimen name="medium_size">100sp</dimen>
</resources>
You can specify the dimensions in any of the following units:
B px: Pixels
B jn: Inches
B mm: Millimeters
|

pt: Points
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B dp: Density-independent pixels based on a 160-dpi (pixel density per
inch) screen (dimensions adjust to screen density)

B sp: Scale-independent pixels (dimensions that allow for user sizing;
helpful for use in fonts)

In Java, you need to access your Resources object instance to retrieve a dimension. You
can do this by calling getResources on an activity object (see Listing 3—-10). Once you
have the Resources object, you can ask it to locate the dimension using the dimension
id. (Again, see Listing 3-10.)

Listing 3-10. Using Dimension Resources in Java Code

float dimen = activity.getResources().getDimension(R.dimen.mysize in_pixels);

NOTE: The Java method call uses Dimension (full word) whereas the R. java namespace uses
the shortened version dimen to represent “dimension.”

As in Java, the resource reference for a dimension in XML uses dimen as opposed to the
full word “dimension” (see Listing 3-11).

Listing 3-11. Using Dimension Resources in XML

<TextView android:layout_width="fill parent"
android:layout_height="wrap_content"
android:textSize="@dimen/medium_size"/>

Image Resources

Android generates resource IDs for image files placed in the /res/drawable
subdirectory. The supported image types include .gif, .jpg, and .png. Each image file in
this directory generates a unique ID from its base file name. If the image file name is
sample_image.jpg, for example, then the resource ID generated will be
R.drawable.sample_image.

CAUTION: You’ll get an error if you have two file names with the same base file name. Also,
subdirectories underneath /res/drawable will be ignored. Any files placed under those
subdirectories will not be read.

You can reference these images available in /res/drawable in other XML layout
definitions, as shown in Listing 3—12.

Listing 3-12. Using Image Resources in XML

<Button
android:id="@+id/button1"
android:layout width="fill parent"
android:layout_height="wrap_content"
android:text="Dial"
android:background="@drawable/sample_image"
/>



CHAPTER 3: Using Resources, Gontent Providers, and Intents

You can also retrieve the image programmatically using Java and set it yourself against
a Ul object like a button (see Listing 3-13).

Listing 3-13. Using Image Resources in Java

//Call getDrawable to get the image

BitmapDrawable d = activity.getResources().getDrawable(R.drawable.sample image);

//You can use the drawable then to set the background
button.setBackgroundDrawable(d);

//or you can set the background directly from the Resource Id
button.setBackgroundResource(R.drawable.icon);

NOTE: These background methods go all the way back to the View class. As a result, most of
the Ul controls have this background support.

Android also supports a special type of image called a stretchable image. This is a kind
of .png where parts of the image can be specified as static and stretchable. Android
provides a tool called the Draw 9-patch tool to specify these regions. (You can read
more about it at
http://developer.android.com/guide/developing/tools/draw9patch.html.)

Once the .png image is made available, you can use it as any other image. It comes in
handy when used as a background for buttons where the button has to stretch itself to
accommodate the text.

Color-Drawable Resources

In Android, an image is one type of a drawable resource. Android supports another
drawable resource called a color-drawable resource; it’s essentially a colored rectangle.

CAUTION: The Android documentation seems to suggest that rounded corners are possible. But
we were not successful in doing that. We have presented an alternate approach to do that below
instead. The documentation also suggests that the instantiated Java class is PaintDrawable,
but the code returns a ColorDrawable.

To define one of these color rectangles, you define an XML element by the node name
of drawable in any XML file in the /res/values subdirectory. Listing 3-14 shows a couple
of color-drawable resource examples.

Listing 3—14. XML Syntax for Defining Color-Drawable Resources

<resources>
<drawable name="red rectangle">#f00</drawable>
<drawable name="blue_rectangle">#0000ff</drawable>
<drawable name="green_rectangle">#fofo</drawable>
</resources>
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Listings 3-15 and 3-16 show how you can use a color-drawable resource in Java and
XML, respectively.

Listing 3-15. Using Color-Drawable Resources in Java Code

// Get a drawable

ColorDrawble redDrawable =

(ColorDrawable)
activity.getResources().getDrawable(R.drawable.red rectangle);

//Set it as a background to a text view
textView.setBackground(redDrawable);

Listing 3-16. Using Color-Drawable Resources in XML Code

<TextView android:layout width="fill parent"
android:layout_height="wrap_content"
android:textAlign="center"
android:background="@drawable/red_rectangle"/>

To achieve the rounded corners in your Drawable, you can use the currently
undocumented <shape> tag. However, this tag needs to reside in a file by itself in the
/res/drawable directory. Listing 3-17 shows how you can use the <shape> tag to define
a rounded rectangle in a file called /res/drawable/my_rounded_rectangle.xml.

Listing 3-17. Defining a Rounded Rectangle

<shape xmlns:android="http://schemas.android.com/apk/res/android">
<solid android:color="#f0600000"/>
<stroke android:width="3dp" color="#ffff8080"/>
<corners android:radius="13dp" />
<padding android:left="10dp" android:top="10dp"
android:right="10dp" android:bottom="10dp" />
</shape>
You can then use this drawable resource as a background of the previous text-view
example:
// Get a drawable
GradientDrawable roundedRectangle =

(GradientDrawable)
activity.getResources().getDrawable(R.drawable.red rectnagle);

//Set it as a background to a text view
textView.setBackground(roundedRectangle);

NOTE: It is not necessary to cast the returned base Drawable to a GradientDrawable, but it
was done to show you that this <shape> tag becomes a GradientDrawable. This information
is important because you can look up the Java API documentation for this class to know the XML
tags it defines.

In the end, a bitmap image in the drawable subdirectory will resolve to a BitmapDrawable class.
A “drawable” resource value, such as one of the above rectangles, resolves to a ColorDrawable.
An XML file with a shape tag in it resolves to a “GradientDrawable”.
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Working with Arbitrary XML Resource Files

Android also allows arbitrary XML files as resources. This approach extends the three
usual “resource” advantages to arbitrary XML files. First, it provides a quick way to
reference these files based on their generated resource IDs. Second, the approach
allows you to localize these resource XML files. Third, you can compile and store these
XML files on the device efficiently.

XML files that need to be read in this fashion are stored under the /res/xml
subdirectory. Here is an example XML file called /res/xml/test.xml:

<rootelemi>
<subelem1>
Hello World from an xml sub element
</subelemi>
</rootelem1>

As it does with other Android XML resource files, the AAPT will compile this XML file
before placing it in the application package. You will need to use an instance of
XmlPullParser if you want to parse these files. You can get an instance of the
XmlPullParser implementation using this code from any context (including activity):

Resources res = activity.getResources();
XmlResourceParser xpp = res.getXml(R.xml.test);

The returned XmlResourceParser is an instance of Xml1PullParser, and it also implements
java.util.AttributeSet. Listing 3-18 shows a more complete code snippet that reads
the test.xml file.

Listing 3-18. Using XmIPullParser

private String getEventsFromAnXMLFile(Activity activity)
throws XmlPullParserException, IOException

StringBuffer sb = new StringBuffer();

Resources res = activity.getResources();
XmlResourceParser xpp = res.getXml(R.xml.test);

xpp.next();
int eventType = xpp.getEventType();
while (eventType != XmlPullParser.END DOCUMENT)
if(eventType == XmlPullParser.START DOCUMENT)
sb.append("******¥Start document");
else if(eventType == XmlPullParser.START TAG)
sb.append("\nStart tag "+xpp.getName());
else if(eventType == XmlPullParser.END_TAG)
sb.append("\nEnd tag "+xpp.getName());

else if(eventType == XmlPullParser.TEXT)
{
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sb.append("\nText "+xpp.getText());

eventType = xpp.next();
}//eof-while
sb.append("\n***¥**End document");
return sb.toString();
}//eof-function

In Listing 3—18, you can see how to get XmlPullParser, how to use XmlPullParser to
navigate the XML elements in the XML document, and how to use additional methods of
XmlPullParser to access the details of the XML elements. If you want to run this code,
you must create an XML file as shown earlier and call the getEventsFromAnXMLFile
function from any menu item or button click. It will return a string, which you can print
out to the log stream using the Log.d debug method.

Working with Raw Resources

Android also allows raw files in addition to arbitrary XML files. These raw resources,
placed in /res/raw, are raw file resources such as audio, video, or text files that require
localization or references through resource IDs. Unlike the XML files placed in /res/xml,
these files are not compiled, but moved to the application package as they are.
However, each file will have an identifier generated in R. java. If you were to place a
text file at /res/raw/test.txt, you would be able to read that file using the code in
Listing 3-19.
Listing 3-19. Reading a Raw Resource
String getStringFromRawFile(Activity activity)

Resources r = activity.getResources();

InputStream is = r.openRawResource(R.raw.test);

String myText = convertStreamToString(is);

is.close();
return myText;

}

String convertStreamToString(InputStream is)
ByteArrayOutputStream baos = new ByteArrayOutputStream();
int i = is.read();
while (i != -1)

baos.write(i);
i = baos.read();

return baos.toString();

CAUTION: File names with duplicate base names generate a build error in the Eclipse ADT plug-
in. This is the case for all resource IDs generated for resources that are based on files.
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Working with Assets

Android offers one more directory where you can keep files to be included in the
package: /assets. It’s at the same level as /res, meaning it's not part of the /res
subdirectories. The files in /assets do not generate IDs in R. java; you must specify the
file path to read them. The file path is a relative path starting at /assets. You will use the
AssetManager class to access these files:

//Note: Exceptions are not shown in the code
String getStringFromAssetFile(Activity activity)

AssetManager am = activity.getAssets();
InputStream is = am.open("test.txt");
String s = convertStreamToString(is);
is.close();

return s;

Reviewing the Resources Directory Structure

In summary, here is a quick look at the overall resources directory structure:

/res/values/strings.xml
/colors.xml
/dimens.xml
/attrs.xml
/styles.xml

/drawable/*.png

/*.3pg

/*.gift

/*.9.png
/anim/*.xml
/layout/*.xml
/raw/*.*
/xml/*.xml

/assets/* . */* *

NOTE: Because it’s not under the /xes directory, only the /assets directory can contain an
arbitrary list of subdirectories. Every other directory can only have files at the level of that
directory and no deeper. This is how R. java generates identifiers for those files.

Let us conclude this section by quickly enumerating what you have learned about
resources so far. You know the types of resources supported in Android and you know
how to create these resources in XML files. You know how resource IDs are generated
and how to use them in Java code. You also learned that resource ID generation is a
convenient scheme that simplifies resource usage in Android. Finally, you learned how
to work with raw resources and assets. With that, we will now turn our attention to
content providers, and you will learn to work with data on Android.
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Understanding Content Providers

So, what is a content provider? A content provider is a wrapper around data. Android
allows you to expose data sources (or data providers) through a REST (Representational
State Transfer)-like abstraction called a content provider. A SQLite database on an
Android device is an example of a data source that you can encapsulate into a content
provider. To retrieve data from a content provider or save data into a content provider,
you will need to use a set of REST-like URIs. For example, if you were to retrieve a set of
books from a content provider that is an encapsulation of a book database, you would
need to use a URI like this:

content://com.android.book.BookProvider/books

To retrieve a specific book from the book database (book 23), you would need to use a
URI like this:

content://com.android.book.BookProvider/books/23

You will see in this section how these URIs translate to underlying database-access
mechanisms. Any application on the device can make use of these URIs to access and
manipulate data. As a consequence, content providers play a significant role in sharing
data between applications.

Strictly speaking, though, the content providers’ responsibilities comprise more of an
encapsulation mechanism than a data-access mechanism. You’ll need an actual data-
access mechanism such as SQLite or network access to get to the underlying data
sources. So, content-provider abstraction is required only if you want to share data
externally or between applications. For internal data access, an application can use any
data storage/access mechanism that it deems suitable, such as the following:

B Preferences: A set of key/value pairs that you can persist to store
application preferences

B Files: Files internal to applications, which you can store on a
removable storage medium

B SQLite: SQLite databases, each of which is private to the package that
creates that database

B Network: A mechanism that lets you retrieve or store data externally
through the Internet

NOTE: Despite the number of data-access mechanisms allowed in Android, this chapter focuses
on SQLite and the content-provider abstraction because content providers form the basis of data
sharing, which is much more common in the Android framework compared to other Ul
frameworks. We’ll cover the network approach in Chapter 8 and the preferences mechanism in
Chapter 11.
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As we go through this section, we will show you the content providers that come with
Android and how to explore them. We will discuss in detail the structure of content URIs
and how these URIs are linked with MIME types. After covering these content-provider
concepts in detail, we will show you how to build a content provider from scratch that
encapsulates a simple book database.

Exploring Android’s Built-in Providers

Android comes with a number of built-in content providers, which are documented in
the SDK’s android.provider Java package. You can view the list of these providers
here:

http://developer.android.com//reference/android/provider/package-summary.html

Here are a few of the providers listed on that documentation page:

Browser
Calllog
Contacts
People
Phones
Photos
Groups
MediaStore
Audio
Albums
Artists
Genres
Playlists
Images
Thumbnails
Video
Settings

NOTE: The list of providers may vary slightly, depending on the release of Android you are
working with. The purpose of this list is to give you an idea of what is available, and not to serve
as a definitive reference.

The top-level items are databases and the lower-level items are tables. So Browser,
Calllog, Contacts, MediaStore, and Settings are individual SQLite databases
encapsulated as providers. These SQLite databases typically have an extension of .db
and are accessible only from the implementation package. Any access outside that
package must go through the content-provider interface.

Exploring Databases on the Emulator and Available Devices

Because many content providers in Android use SQLite databases
(http://www.sqlite.org/), you can use tools provided both by Android and by SQLite to
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examine the databases. Many of these tools reside in the \android-sdk-install-
directory\tools subdirectory.

NOTE: Refer to Chapter 2 for information on locating the “tools” directory and invoking a
command window for different operating systems. This chapter, like most of the remaining
chapters, gives examples primarily on Windows platforms. As you go through this section, in
which we use a number of command-line tools, you can focus on the name of the executable or
the batch file and not pay as much attention to the directory the tool is in. We covered how to set
the path for the tools directory on various platforms in Chapter 2.

One of the tools is a remote shell on the device that allows you to execute a command-
line SQLite tool against a specified database. You’ll see in this section how to use this
command-line utility to examine the built-in Android databases.

Android uses another command-line tool called Android Debug Bridge (adb), which is
available as

tools\adb.exe

adb is a special tool in the Android toolkit that most other tools go through to get to the
device. However, you must have an emulator running or an Android device connected
for adb to work. You can find out whether you have running devices or emulators by
typing this at the command line:

adb devices

If the emulator is not running, you can start the emulator by typing this at the command
line:

\tools\emulator.exe @avdname

The argument @avdname is the name of an AVD (Android Virtual Device). (We covered the
need for android virtual devices and how to create them in Chapter 2.) To find out what
virtual devices you already have you can run the following command:

\tools\android list avd

This command will list the available AVD. If you have developed and run any Android
applications through Eclipse ADT then you will have configured at least one virtual
device. The above command will list at least that one virtual device.

Here is an example output of that list command. (Depending on where your tools
directory is and also depending on the Android release, the following printout may vary
as to the path or release numbers, such as i:\android.)

I:\android\tools>android list avd
Available Android Virtual Devices:
Name: avd
Path: I:\android\tools\..\avds\avd3
Target: Google APIs (Google Inc.)
Based on Android 1.5 (API level 3)
Skin: HVGA
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Sdcard: 32M

Name: titanium

Path: C:\Documents and Settings\Satya\.android\avd\titanium.avd
Target: Android 1.5 (API level 3)

Skin: HVGA

As indicated, AVDs are covered in detail in Chapter 2.

You can also start the emulator through the Eclipse ADT plug-in. This automatically
happens when you choose a program to run or debug in the emulator. Once the
emulator is up and running, you can test again for a list of running devices by typing this:

\tools\adb.exe devices

Now you should see a printout that looks like this:

List of devices attached

emulator-5554 device

You can see the many options and commands that you can run with adb by typing this
at the command line:

adb help

You can also visit the following URL for many of the runtime options for adb:
http://developer.android.com/guide/developing/tools/adb.html.

You can use adb to open a shell on the connected device by typing this:
\tools\adb.exe shell

NOTE: This shell is essentially a Unix ash, albeit with a limited command set. You can do 1s, for
example, but find, grep, and awk are not available in the shell.

You can see the available command set in the shell by typing this at the shell prompt:
#1s /system/bin

The # sign is the prompt for the shell. For brevity, we will omit this prompt in some of
the following examples. The preceding line brings up the following commands listed in
Table 3-2. (Please note that we have shown these commands only as a demonstration
and not for completeness. This list may be somewhat different depending on the release
of Android SDK you are running.)
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Table 3-2. Available Shell Command Set

dumpcrash
am
dumpstate
input

itr

monkey
pm

svC

ssltest
debuggerd
dhcpcd
hostapd_cli
fillup

linker
logwrapper
telnetd
iftop
mkdosfs
mount

mv

notify
netstat
printenv
reboot

ps

renice

rm

rmdir
rmmod
sendevent
schedtop

ping

sh

hciattach
sdptool
logcat
servicemanager
dbus-daemon
debug_tool
flash_image
installd

dvz

hostapd
htclogkernel
mountd
gemud
radiooptions
toolbox
hcid

route
setprop
sleep
setconsole
smd

stop

top

start
umount
vmstat

wipe
watchprops
sync

netcfg
Chmod

date

dd

cmp

cat

dmesg

df

getevent
getprop

hd

id

ifconfig
insmod

ioctl

kill

In

log

Ismod

Is

mkdir
dumpsys
service
playmp3
sdutil

rild

dalvikvm
dexopt
surfaceflinger
app_process
mediaserver
system_server

To see a list of root-level directories and files, you can type the following in the shell:

1s -1

You’ll need to access this directory to see the list of databases:

1s /data/data

This directory contains the list of installed packages on the device. Let’s look at an
example by exploring the com.android.providers.contacts package:

1s  /data/data/com.android.providers.contacts/databases
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This will list a database file called contacts.db, which is a SQLite database.

NOTE: We also should tell you that, in Android, databases may be created when they are
accessed the first time. This means you may not see this file if you have never accessed the
“contacts” application.

If there were a find command in the included ash, you could look at all the *.db files.
But there is no good way to do this with 1s alone. The nearest thing you can do is this:

1s -R /data/data/*/databases

With this command you will notice that the Android distribution has the following
databases (again, a bit of caution; depending on your release, this list may vary):
alarms.db

contacts.db

downloads.db

internal.db

settings.db

mmssms .db

telephony.db

You can invoke sqlite3 on one of these databases inside the adb shell by typing this:
#sqlite3 /data/data/com.android.providers.contacts/databases/contacts.db

You can exit sqlite3 by typing this:

sqlite>.exit

Notice that the prompt for adb is # and the prompt for sqlite3 is sqlite>. You can read
about the various sqlite3 commands by visiting http://www.sqlite.org/sqlite.html.
However, we will list a few important commands here so that you don’t have to make a
trip to the web. You can see a list of tables by typing

sqlite> .tables

This command is a shortcut for

SELECT name FROM sqlite master

WHERE type IN ('table','view') AND name NOT LIKE 'sqlite %'
UNION ALL

SELECT name FROM sqlite_temp _master

WHERE type IN ('table','view')

ORDER BY 1

As you probably guessed, the table sqlite master is a master table that keeps track of
tables and views in the database. The following command line prints out a create
statement for a table called people in contacts.db:

.schema people

This is one way to get at the column names of a table in SQLite. This will also print out
the column data types. While working with content providers, you should note these
column types because access methods depend on them.
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However, it is pretty tedious to manually parse through this long create statement just to
learn the column names and their types. Luckily, there is a workaround: you can pull
contacts.db down to your local box and then examine the database using any number
of GUI tools for SQLite version 3. You can issue the following command from your OS
command prompt to pull down the contacts.db file:

adb pull /data/data/com.android.providers.contacts/databases/contacts.db «~
c:/somelocaldir/contacts.db

We used a free download of Sqliteman (http://sqliteman.com/), a GUI tool for SQLite
databases, which seemed to work fine. We experienced a few crashes, but otherwise
found the tool completely usable for exploring Android SQLite databases.

Quick SQLite Primer

The following sample SQL statements could help you navigate through the SQLite
databases quickly:

//Set the column headers to show in the tool
sqlite>.headers on

//select all rows from a table
select * from tablel;

//count the number of rows in a table
select count(*) from tablei;

//select a specific set of columns
select col1, col2 from tablel;

//Select distinct values in a column
select distinct coll from tablei;

//counting the distinct values
select count(coll) from (select distinct coll from tableil);

//group by
select count(*), col1l from tablel group by coli;

//regular inner join
select * from tablel t1, table2 t2
where ti.coll = t2.col1;

//left outer join

//Give me everything in ti1 even though there are no rows in t2
select * from table t1 left outer join table2 t2

on ti.coll = t2.col1

where ....
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Architecture of Content Providers

You now know how to explore existing content providers through Android and SQLite
tools. Next, we’ll examine some of the architectural elements of content providers and
how these content providers relate to other data-access abstractions in the industry.

Overall, the content-provider approach has parallels to the following industry
abstractions:

B Web sites

B REST

B Web services

B Stored procedures

Let’s first explore the similarities content of providers to web sites. Each content
provider on a device registers itself like a web site with a string (akin to a domain name,
but called an authority). This uniquely identifiable string forms the basis of a set of URIs
that this content provider can offer. This is not unlike how a web site with a domain
offers a number of URLs to expose its documents or content in general.

This authority registration occurs in the AndroidManifest.xml. Here are two examples of
how you may register providers in AndroidManifest.xml:

<provider android:name="SomeProvider"
android:authorities="com.your-company.SomeProvider" />

<provider android:name="NotePadProvider"
android:authorities="com.google.provider.NotePad"
/>

An authority is like a domain name for that content provider. Given the preceding
authority registration, these providers will honor URLs starting with that authority prefix:
content://com.your-company.SomeProvider/

content://com.google.provider.NotePad/

You see that “content providers”, like a web site, has a base domain name that acts as a
starting URL.

NOTE: It must be noted that the providers offered by Android may not carry a fully qualified
authority name. It is recommended at the moment only for third-party content providers. This is
why you sometimes see that content providers are referenced with a simple word such as
“contacts” as opposed to “com.google.android.contacts” (in the case of a third-party provider).

Content providers also provide REST-like URLs to retrieve or manipulate data. For the
preceding registration, the URI to identify a directory or a collection of notes in the
NotePadProvider database is

content://com.google.provider.NotePad/Notes
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The URI to identify a specific note is
content://com.google.provider.NotePad/Notes/#

where # is the id of a particular note. Here are some additional examples of URIs that
some data providers accept:

content://media/internal/images

content://media/external/images

content://contacts/people/
content://contacts/people/23

Notice here how these providers’ “media” (content://media) and “contacts”
(content://contacts) don’t have a fully qualified structure. This is because these are not
third-party providers and controlled by Android.

Content providers exhibit characteristics of web services as well. A content provider,
through its URlIs, exposes internal data as a service. However, the output from the URL
of a content provider is not typed data, as is the case for a SOAP-based web-service
call. This output is more like a result set coming from a JDBC statement. Even there the
similarities to JDBC are conceptual. We don’t want to give the impression that this is the
same as a ResultSet.

The caller is expected to know the structure of the rows and columns that are returned.
Also, as you will see in this chapter’s “Structure of Android MIME Types” section, a
content provider has a built-in mechanism that allows you to determine the Multipurpose
Internet Mail Extensions (MIME) type of the data represented by this URI.

In addition to resembling web sites, REST, and web services, a content provider’s URIs
also resemble the names of stored procedures in a database. Stored procedures
present service-based access to the underlying relational data. URIs are similar to
stored procedures because URI calls against a content provider return a cursor.
However, content providers differ from stored procedures in that the input to a service
call in a content provider is typically embedded in the URI itself.

We’'ve provided these comparisons to give you an idea of the broader scope of content
providers.

Structure of Android Content URIs

We compared a content provider to a web site because it responds to incoming URls.
So, to retrieve data from a content provider, all you have to do is invoke a URI. The
retrieved data in the case of a content provider, however, is in the form of a set of rows
and columns represented by an Android cursor object. In this context, we’ll examine the
structure of the URIs that you could use to retrieve data.

Content URIs in Android look similar to HTTP URIs, except that they start with content
and have this general form:

content://*/*/*

or
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content://authority-name/path-segmenti/path-segment2/etc..

Here’s an example URI that identifies a note numbered 23 in a database of notes:

content://com.google.provider.NotePad/notes/23

After content:, the URI contains a unique identifier for the authority, which is used to
locate the provider in the provider registry. In the preceding example,
com.google.provider.NotePad is the authority portion of the URI.

/notes/23 is the path section of the URI that is specific to each provider. The notes and
23 portions of the path section are called path segments. It is the responsibility of the
provider to document and interpret the path section and path segments of the URISs.

The developer of the content provider usually does this by declaring constants in a Java
class or a Java interface in that provider’s implementation Java package. Furthermore,
the first portion of the path might point to a collection of objects. For example, /notes
indicates a collection or a directory of notes, whereas /23 points to a specific note item.

Given this URI, a provider is expected to retrieve rows that the URI identifies. The
provider is also expected to alter content at this URI using any of the state-change
methods: insert, update, or delete.

Structure of Android MIME Types

Just as a web site returns a MIME type for a given URL (this allows browsers to invoke
the right program to view the content), a content provider has an added responsibility to
return the MIME type for a given URI. This allows flexibility of viewing data. Knowing
what kind of data it is, you may have more than one program that knows how to handle
that data. For example if you have a text file on your hard drive, there are many editors
that can display that text file. Depending on the OS, it may even give you an option of
which editor to pick.

MIME types work in Android similarly to how they work in HTTP. You ask a provider for
the MIME type of a given URI that it supports, and the provider returns a two-part string
identifying its MIME type according to the standard web MIME conventions. You can
find the MIME-type standard here:

http://tools.ietf.org/html/rfc2046

According to the MIME-type specification, a MIME type has two parts: a type and a
subtype. Here are some examples of well-known MIME-type pairs:

text/html

text/css

text/xml

text/vnd.curl
application/pdf
application/rtf
application/vnd.ms-excel

You can see a complete list of registered types and subtypes at the Internet Assigned
Numbers Authority (IANA) web site:
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http://www.iana.org/assignments/media-types/

The primary registered content types are

application
audio
example
image
message
model
multipart
text

video

Each of these primary types has subtypes. But if a vendor has proprietary data formats,
the subtype name begins with vnd. For example, Microsoft Excel spreadsheets are
identified by the subtype vnd.ms-excel, whereas pdf is considered a nonvendor
standard and is represented as such without any vendor-specific prefix.

Some subtypes start with x-; these are nonstandard subtypes that don’t have to be
registered. They’re considered private values that are bilaterally defined between two
collaborating agents. Here are a few examples:

application/x-tar
audio/x-aiff
video/x-msvideo

Android follows a similar convention to define MIME types. The vnd in Android MIME
types indicates that these types and subtypes are nonstandard, vendor-specific forms.
To provide uniqueness, Android further demarcates the types and subtypes with
multiple parts similar to a domain spec. Furthermore, the Android MIME type for each
content type has two forms: one for a specific record, and one for multiple records.

For a single record, the MIME type looks like this:
vnd.android.cursor.item/vnd.yourcompanyname.contenttype

For a collection of records or rows, the MIME type looks like this:
vnd.android.cursor.dir/vnd.yourcompanyname.contenttype

Here are a couple of examples:

//0ne single note
vnd.android.cursor.item/vnd.google.note

//A collection or a directory of notes
vnd.android.cursor.dir/vnd.google.note

NOTE: The implication here is that Android natively recognizes a “directory” of items and a
“single” item. As a programmer, your flexibility is only limited to the sub type. For example,
things like list controls rely on what is returned from a cursor as one of these MIME “main”
types.
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MIME types are extensively used in Android, especially in intents, where the system
figures out what activity to invoke based on the MIME type of data. MIME types are
invariably derived from their URIs through content providers. You need to keep three
things in mind when you work with MIME types:

B The type and subtype need to be unique for what they represent. The
type is pretty much decided for you, as pointed out. It is primarily a
directory of items or a single item. In the context of Android, these
may not be as open as you might think.

B  Type and subtype need to be preceded with vnd if they are not
standard (which is usually the case when you talk about specific
records).

B They are typically namespaced for your specific need.

To reiterate this point, the primary MIME typefor a collection of items returned through
an Android cursor should always be vnd.android.cursor.dir, and the primary MIME
type of a single item retrieved through an Android cursor should be
vnd.android.cursor.item. You have more wiggle room when it comes to the subtype,
as in vnd.google.note; after the vnd. part, you are free to subtype it with anything
you’d like.

Reading Data Using URIs

Now you know that to retrieve data from a content provider you need to use URIs
supplied by that content provider. Because the URIs defined by a content provider are
unique to that provider, it is important that these URIs are documented and available to
programmers to see and then call. The providers that come with Android do this by
defining constants representing these URI strings.

Consider these three URIs defined by helper classes in the Android SDK:

MediaStore.Images.Media.INTERNAL_CONTENT URI
MediaStore.Images.Media.EXTERNAL_CONTENT URI
Contacts.People.CONTENT_URI

The equivalent textual URI strings would be as follows:

content://media/internal/images
content://media/external/images
content://contacts/people/

The MediaStore provider defines two URIs and the Contacts provider defines one URI. If
you notice, these constants are defined using a hierarchical scheme. For example the
content URI example for the contacts is pointed out as Contacts.People.CONTENT_URI.
This is because the databases of contacts may have a lot of tables to represent the
entitities of a Contact. People is one of the tables or a collection. Each primary entity of a
database may carry its own content URI, however, all rooted at the base authority name
(such as contacts://contacts in the case of contacts provider).
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NOTE: In the reference Contacts.People.CONTENT URI, Contacts is a java package and
People is the interface within that package.

Given these URlIs, the code to retrieve a single row of people from the contacts provider
looks like this:

Uri peopleBaseUri = Contacts.People.CONTENT URI;
Uri myPersonUri = peopleBaseUri.withAppendedId(Contacts.People.CONTENT URI, 23);

//Query for this record.
//managedQuery is a method on Activity class
Cursor cur = managedQuery(myPersonUri, null, null, null);

Notice how the Contacts.People.CONTENT _URI is predefined as a constant in the People
class. In this example, the code takes the root URI, adds a specific person ID to it, and
makes a call to the managedQuery method.

As part of the query against this URI, it is possible to specify a sort order, the columns to
select, and a where clause. These additional parameters are set to null in this example.

NOTE: A content provider should list which columns it supports by implementing a set of
interfaces or by listing the column names as constants. However, the class or interface that
defines constants for columns should also make the column types clear through a column
naming convention, or comments or documentation, as there is no formal way to indicate the
type of a column through constants.

Listing 3—20 shows how to retrieve a cursor with a specific list of columns from the
People table of the contacts content provider, based on the previous example.

Listing 3-20. Retrieving a Cursor from a Content Provider

// An array specifying which columns to return.
string[] projection = new string[] {

People. ID,

People.NAME,

People.NUMBER,

};

// Get the base URI for People table in Contacts Content Provider.
// ie. content://contacts/people/
Uri mContactsUri = Contacts.People.CONTENT_URI;

// Best way to retrieve a query; returns a managed query.
Cursor managedCursor = managedQuery( mContactsUri,
projection, //Which columns to return.
null, // WHERE clause
Contacts.People.NAME + " ASC"); // Order-by clause.
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Notice how a projection is merely an array of strings representing column names. So
unless you know what these columns are, you’ll find it difficult to create a projection.
You should look for these column names in the same class that provides the URI, in this
case the People class. Let’s look at the other column names defined in this class:
CUSTOM_RINGTONE

DISPLAY NAME

LAST _TIME_CONTACTED

NAME

NOTES

PHOTO_VERSION

SEND_TO_VOICE MAIL

STARRED

TIMES CONTACTED

You can discover more about each of these columns by looking at the SDK
documentation for the android.provider.Contacts.PeopleColumns class, available at
this URL:

http://code.google.com/android/reference/android/provider/«
Contacts.PeopleColumns.html

As alluded to earlier, a database like contacts contains several tables, each of which is
represented by a class or an interface to describe its columns and their types. Let’s take
a look at the package android.providers.Contacts, documented at the following URL:

http://code.google.com/android/reference/android/provider/Contacts.html

You will see that this package has the following nested classes or interfaces:

ContactMethods
Extensions
Groups
Organizations
People

Phones

Photos
Settings

Each of these classes represents a table name in the contacts.db database, and each
table is responsible for describing its own URI structure. Plus, a corresponding Columns
interface is defined for each class to identify the column names, such as PeopleColumns.

Let’s revisit the cursor that is returned: it contains zero or more records. Column names,
order, and type are provider specific. However, every row returned has a default column
called _id representing a unique ID for that row.

Using the Cursor
Before you access one, you should know a few things about an Android cursor:
B A cursoris a collection of rows.

B You need to use moveToFirst() because the cursor is positioned
before the first row.
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B  You need to know the column names.
You need to know the column types.

B All field-access methods are based on column number, so you must
convert the column name to a column number first.

B The cursor is a random cursor (you can move forward and backward,
and you can jump).

B Because the cursor is a random cursor, you can ask it for a row count.

An Android cursor has a number of methods that allow you to navigate through it.
Listing 3-21 shows you how to check if a cursor is empty, and how to walk through the
cursor row by row when it is not empty.

Listing 3-21. Navigating Through a Cursor Using a while Loop

if (cur.moveToFirst() == false)

//no rows empty cursor
return;

}

//The cursor is already pointing to the first row
//let's access a few columns

int nameColumnIndex = cur.getColumnIndex(People.NAME);
String name = cur.getString(nameColumnIndex);

//1let's now see how we can loop through a cursor
while(cur.moveToNext())

//cursor moved successfully
//access fields

}

The assumption at the beginning of Listing 3-21 is that the cursor has been positioned
before the first row. To position the cursor on the first row, we use the moveToFirst()
method on the cursor object. This method returns false if the cursor is empty. We then
use the moveToNext () method repetitively to walk through the cursor.

To help you learn where the cursor is, Android provides the following methods:

isBeforeFirst()
isAfterlLast()
isClosed()

Using these methods, you can also use a for loop as in Listing 3-22 to navigate through
the cursor instead of the while loop used in Listing 3-21.

Listing 3-22. Navigating Through a Cursor Using a for Loop

for(cur.moveToFirst();!cur.isAfterLast();cur.moveToNext())

int nameColumn = cur.getColumnIndex(People.NAME);
int phoneColumn = cur.getColumnIndex(People.NUMBER);
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String name = cur.getString(nameColumn);
String phoneNumber = cur.getString(phoneColumn);

To find the number of rows in a cursor, Android provides a method on the cursor object
called getCount().

Working with the where Clause
Content providers offer two ways of passing a where clause:
B  Through the URI

B Through the combination of a string clause and a set of replaceable
string-array arguments

We will cover both of these approaches through some sample code.

Passing a where Clause Through a URI

Imagine you want to retrieve a note whose ID is 23 from the Google notes database.
You’d use the code in Listing 3-23 to retrieve a cursor containing one row
corresponding to row 23 in the notes table.

Listing 3-23. Passing SQL WHERE Clauses Through the URI

Activity someActivity;

//..initialize someActivity

String noteUri = "content://com.google.provider.NotePad/notes/23";

Cursor managedCursor = someActivity.managedQuery( noteUri,
projection, //Which columns to return.
null, // WHERE clause
null); // Order-by clause.

We left the where clause argument of the managedQuery method null because, in this
case, we assumed that the note provider is smart enough to figure out the id of the
book we wanted. This id is embedded in the URlI itself. In a sense, we used the URI as a
vehicle to pass the where clause. This becomes apparent when you notice how the
notes provider implements the corresponding query method. Here is a code snippet
from that query method:

//Retrieve a note id from the incoming uri that looks like
//content://.../notes/23
int noteld = uri.getPathSegments().get(1);

//ask a query builder to build a query
//specify a table name
queryBuilder.setTables(NOTES TABLE NAME);

//use the noteid to put a where clause

queryBuilder.appendiWhere(Notes. ID + "=" + );

Notice how the id of a note is extracted from the URI. The Uri class representing the
incoming argument uri has a method to extract the portions of a URI after the root
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content://com.google.provider.NotePad. These portions are called path segments;
they’re strings between / separators such as /segl1/seg3/seg4/ and they’re indexed by
their positions. For the URI here, the first path segment would be 23. We then used this
ID of 23 to append to the where clause specified to the QueryBuilder class. In the end,
the equivalent select statement would be

select * from notes where _id = 23

NOTE: The classes Uri and UriMatcher are used to identify URIs and extract parameters from
them. (We’ll cover UriMatcher further in the section “Using UriMatcher to Figure Out the
URIs.”) SOLiteQueryBuilder is a helper class in android.database.sqlite that allows
you to construct SQL queries to be executed by SQLiteDatabase on a SQLite database
instance.

Using Explicit WHERE Clauses

Now that you have seen how to use a URI to send in a where clause, consider the other
method by which Android lets us send a list of explicit columns and their corresponding
values as a where clause. To explore this, let’s take another look at the managedQuery
method of the Activity class that we used in Listing 3-23. Here’s its signature:

public final Cursor managedQuery(Uri uri,
String[] projection,
String selection,
String[] selectionArgs,
String sortOrder)

Notice the argument named selection, which is of type String. This selection string
represents a filter (a where clause, essentially) declaring which rows to return, formatted
as a SQL WHERE clause (excluding the WHERE itself). Passing null will return all rows
for the given URI. In the selection string you can include ?s, which will be replaced by
the values from selectionArgs in the order that they appear in the selection. The values
will be bound as Strings.

Because you have two ways of specifying a where clause, you might find it difficult to
determine how a provider has used these where clauses and which where clause takes
precedence if both where clauses are utilized.

For example, you can query for a note whose ID is 23 using either of these two methods:

//URT method
managedQuery("content://com.google.provider.NotePad/notes/23"
,hull

,hull

,hull

,hull);

or

//explicit where clause
managedQuery("content://com.google.provider.NotePad/notes"
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,hull

, ll_id=?ll

,new String[] {23}
,hull);

The convention is to use where clauses through URIs where applicable and use the
explicit option as a special case.

Inserting Records

So far we have talked about how to retrieve data from content providers using URlIs.
Now let us turn our attention to inserts, updates, and deletes. Let us start with insert
first.

Android uses a class called android. content.ContentValues to hold the values for a
single record, which is to be inserted. ContentValues is a dictionary of key/value pairs,
much like column names and their values. You insert records by first populating a record
into ContentValues and then asking android.content.ContentResolver to insert that
record using a URIL.

NOTE: You need to locate ContentResolver because at this level of abstraction, you are not
asking a database to insert a record; instead, you are asking to insert a record into a provider
identified by a URI. ContentResolver getCount() is responsible for resolving the URI
reference to the right provider and then passing on the ContentValues object to that specific
provider.

Here is an example of populating a single row of notes in ContentValues in preparation
for an insert:

ContentValues values = new ContentValues();
values.put("title", "New note");

values.put("note","This is a new note");

//values object is now ready to be inserted

Although we have hard-coded the column names, you can use constants defined in your
Notepad application instead. You can get a reference to ContentResolver by asking the
Activity class:

ContentResolver contentResolver = activity.getContentResolver();

Now all you need is a URI to tell ContentResolver to insert the row. These URlIs are
defined in a class corresponding to the Notes table. In the Notepad example, this URI is

Notepad.Notes.CONTENT_URI
We can take this URI and the ContentValues we have, and make a call to insert the row:
Uri uri = contentResolver.insert(Notepad.Notes.CONTENT URI, values);

This call returns a URI pointing to the newly inserted record. This returned URI would
match the following structure:
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Notepad.Notes.CONTENT _URI/new_id

Adding a File to a Content Provider

Occasionally, you might need to store a file in a database. The usual approach is to save
the file to disk and then update the record in the database that points to the
corresponding file name.

Android takes this protocol and automates it by defining a specific procedure for saving
and retrieving these files. Android uses a convention where a reference to the file name
is saved in a record with a reserved column name of _data.

When a record is inserted into that table, Android returns the URI to the caller. Once you
save the record using this mechanism, you also need to follow it up by saving the file in
that location. To do this, Android allows ContentResolver to take the Uri of the database
record and return a writable output stream. Behind the scenes, Android allocates an
internal file and stores the reference to that file name in the _data field.

If you were to extend the Notepad example to store an image for a given note, you could
create an additional column called _data and run an insert first to get a URI back. The
following code demonstrates this part of the protocol:

ContentValues values = new ContentValues();
values.put("title", "New note");

values.put("note","This is a new note");

//Use a content resolver to insert the record
ContentResolver contentResolver = activity.getContentResolver();
Uri newUri = contentResolver.insert(Notepad.Notes.CONTENT URI, values);

Once you have the URI of the record, the following code asks the ContentResolver to
get a reference to the file output stream:

//Use the content resolver to get an output stream directly

//ContentResolver hides the access to the _data field where

//it stores the real file reference.

OutputStream outStream = activity.getContentResolver().openOutputStream(newUri);
someSourceBitmap.compress(Bitmap.CompressFormat.JPEG, 50, outStream);
outStream.close();

The code then uses that output stream to write to.

Updates and Deletes

So far we have talked about queries and inserts; updates and deletes are fairly
straightforward. Performing an update is similar to performing an insert, in which
changed column values are passed through a ContentValues object. Here is the
signature of an update method on the ContentResolver object:

int numberOfRowsUpdated =

activity.getContentResolver().update(
Uri uri,
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ContentValues values,
String whereClause,
String[] selectionArgs )

The whereClause argument will constrain the update to the pertinent rows. Similarly, the
signature for the delete method is
int numberOfRowsDeleted =
activity.getContentResolver().delete(
Uri uri,
String whereClause,
String[] selectionArgs )

Clearly a delete method will not require the ContentValues argument because you will
not need to specify the columns you want when you are deleting a record.

Almost all the calls from managedQuery and ContentResolver are directed eventually to
the provider class. Knowing how a provider implements each of these methods gives us
enough clues as to how those methods are used by a client. In the next section, we’ll
cover the implementation from scratch of an example content provider called
BookProvider.

Implementing Content Providers

We’ve discussed how to interact with a content provider for data needs, but haven't yet
discussed how to write a content provider. To write a content provider, you have to
extend android.content.ContentProvider and implement the following key methods:
query

insert

update

delete

getType

However, to make these methods work, you’ll have to set up a number of things before
implementing them. We will illustrate all the details of a content-provider implementation
by describing the steps you’ll need to take:

1. Plan your database, URIs, column names, and so on, and create a
metadata class that defines constants for all of these metadata
elements.

2. Extend the abstract class ContentProvider.
3. Implement these methods: query, insert, update, delete, and getType.

4. Register the provider in the manifest file.

Planning a Database

To explore this topic, we'll create a database that contains a collection of books. The
book database contains only one table called books, and its columns are name, isbn, and
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author. You’ll define this sort of relevant metadata in a Java class. This metadata-
bearing Java class BookProviderMetaData is shown in Listing 3-24. Some key elements
of this metadata class are highlighted.

Listing 3-24. Defining Metadata for Your Database: The BookProviderMetaData Class

public class BookProviderMetaData

{
public static final String AUTHORITY = "com.androidbook.provider.BookProvider";
public static final String DATABASE_NAME = "book.db";
public static final int DATABASE_VERSION =
public static final String BOOKS TABLE | NAME "books";
private BookProviderMetaData() {}
//inner class describing BookTable
public static final class BookTableMetaData implements BaseColumns
private BookTableMetaData() {}
public static final String TABLE_NAME = "books";
//uri and MIME type definitions
public static final Uri CONTENT_URI =
Uri.parse("content://" + AUTHORITY + "/books");
public static final String CONTENT_TYPE =
"vnd.android.cursor.dir/vnd.androidbook.book";
public static final String CONTENT_ITEM_TYPE =
"vnd.android.cursor.item/vnd.androidbook.book";
public static final String DEFAULT_SORT_ORDER = "modified DESC";
//Additional Columns start here.
//string type
public static final String BOOK_NAME = "name";
//string type
public static final String BOOK ISBN = "isbn";
//string type
public static final String BOOK_AUTHOR = "author";
//Integer from System.currentTimeMillis()
public static final String CREATED DATE = "created";
//Integer from System.currentTimeMillis()
public static final String MODIFIED_DATE = "modified";
}
}

This BookProviderMetaData class starts by defining its authority to be
com.androidbook.provider.BookProvider. We are going to use this string to register the
provider in the Android manifest file. This string forms the front part of the URIs intended
for this provider.
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This class then proceeds to define its one table (books) as an inner BookTableMetaData
class. The BookTableMetaData class then defines a URI for identifying a collection of
books. Given the authority in the previous paragraph, the URI for a collection of books
will look like this:

content://com.androidbook.provider.BookProvider/books

This URl is indicated by the constant
BookProviderMetaData.BookTableMetaData.CONTENT URI

The BookTableMetaData class then proceeds to define the MIME types for a collection of
books and a single book. The provider implementation will use these constants to return
the MIME types for the incoming URls.

BookTableMetaData then defines the set of columns: name, isbn, author, created
(creation date), and modified (last-updated date).

NOTE: You should point out your columns’ data types through comments in the code.

The metadata class BookTableMetaData also inherits from the BaseColumns class that
provides the standard _id field, which represents the row ID. With these metadata
definitions in hand, we’re ready to tackle the provider implementation.

Extending ContentProvider

Implementing our BookProvider sample content provider involves extending the
ContentProvider class and overriding onCreate() to create the database and then
implement the query, insert, update, delete, and getType methods. This section covers
the setup and creation of the database, while the following sections deal with each of
the individual methods: query, insert, update, delete, and getType.

A query method requires the set of columns it needs to return. This is similar to a select
clause that requires column names along with their as counterparts (sometimes called
synonyms). Android uses a map object that it calls a projection map to represent these
column names and their synonyms. We will need to set up this map so we can use it
later in the query-method implementation. In the code for the provider implementation
(see Listing 3-25), you will see this done up front.

Most of the methods we’ll be implementing take a URI as an input. Although all the URIs
that this content provider is able to respond to start with the same pattern, the tail ends
of the URlIs will be different—just like a web site. Each URI, although it starts the same,
must be different to identify different data or documents. Let us illustrate this with an
example:

Uril: content://com.androidbook.provider.BookProvider/books
Uri2: content://com.androidbook.provider.BookProvider/books/12
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See how the Book Provider needs to distinguish each of these URIs. This is a simple
case. If our book provider had been housing more objects rather than just books, then
there would be more URIs to identify those objects.

The provider implementation needs a mechanism to distinguish one URI from the other;
Android uses a class called UriMatcher for this work. So we need to set up this object
with all our URI variations. You will see this code in Listing 3-25 after the segment that
creates a projection map. We’ll further explain the UriMatcher class in the section “Using
UriMatcher to Figure Out the URlIs,” but for now, know that the code shown here allows
the content provider to identify one URI vs. the other.

And finally, the code in Listing 3—-25 overrides the onCreate() method to facilitate the
database creation. We have demarcated the code with highlighted comments to reflect
the three areas we have talked about here:

B Setting up a column projection
B Setting up the UriMatcher

B Creating the database
Listing 3-25. Implementing the BookProvider Content Provider

public class BookProvider extends ContentProvider

{
//Create a Projection Map for Columns
//Projection maps are similar to "as" construct in an sql
//statement whereby you can rename the
//columns.
private static HashMap<String, String> sBooksProjectionMap;
static

sBooksProjectionMap = new HashMap<String, String>();
sBooksProjectionMap.put(BookTableMetaData. ID, BookTableMetaData. ID);

//name, isbn, author
sBooksProjectionMap.put(BookTableMetaData.BOOK NAME

, BookTableMetaData.BOOK_NAME);
sBooksProjectionMap.put(BookTableMetaData.BOOK ISBN

, BookTableMetaData.BOOK_ISBN);
sBooksProjectionMap.put(BookTableMetaData.BOOK AUTHOR

, BookTableMetaData.BOOK AUTHOR);

//created date, modified date
sBooksProjectionMap.put(BookTableMetaData.CREATED DATE
, BookTableMetaData.CREATED DATE);
sBooksProjectionMap.put(BookTableMetaData.MODIFIED DATE
, BookTableMetaData.MODIFIED DATE);
}

//Provide a mechanism to identify all the incoming uri patterns.
private static final UriMatcher sUriMatcher;
private static final int INCOMING BOOK COLLECTION_URI_INDICATOR = 1;
private static final int INCOMING SINGLE_BOOK URI_INDICATOR = 2;
static {

sUriMatcher = new UriMatcher(UriMatcher.NO MATCH);
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sUriMatcher.addURI(BookProviderMetaData.AUTHORITY
"books"
> INCOMING_BOOK_COLLECTION_URI_INDICATOR);

sUriMatcher.addURI(BookProviderMetaData.AUTHORITY
, "books/#",
INCOMING SINGLE BOOK URI INDICATOR);

}
// Deal with OnCreate call back
private DatabaseHelper mOpenHelper;

@0verride

public boolean onCreate() {
mOpenHelper = new DatabaseHelper(getContext());
return true;

}
private static class DatabaseHelper extends SQLiteOpenHelper {

DatabaseHelper(Context context) {
super(context, BookProviderMetaData.DATABASE NAME, null
, BookProviderMetaData.DATABASE VERSION);

}

//Create the database
@0verride
public void onCreate(SQLiteDatabase db) {
db.execSQL("CREATE TABLE " + BookTableMetaData.TABLE_NAME + " ("
+ BookProviderMetaData.BookTableMetaData. ID

+ " INTEGER PRIMARY KEY,"
+ BookTableMetaData.BOOK_NAME + " TEXT,"
+ BookTableMetaData.BOOK ISBN + " TEXT,"
+ BookTableMetaData.BOOK_AUTHOR + " TEXT,"
+ BookTableMetaData.CREATED DATE + " INTEGER,"
+ BookTableMetaData.MODIFIED_DATE + " INTEGER"
+ ll);ll);
//Deal with version changes

@0verride
public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {
Log.w(TAG, "Upgrading database from version " + oldVersion + " to "
+ newVersion + ", which will destroy all old data");
db.execSQL("DROP TABLE IF EXISTS " + BookTableMetaData.TABLE_NAME);
onCreate(db);

Fulfilling MIME-Type Contracts

The BookProvider content provider must also implement the getType() method to return
a MIME type for a given URI. This method, like many other methods of a content
provider, is overloaded with respect to the incoming URI. As a result, the first
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responsibility of the getType() method is to distinguish the type of the URI. Is it a
collection of books, or a single book?

As we pointed out in the previous section, we will use the UriMatcher to decipher this
URI type. Depending on this URI, the BookTableMetaData class has defined the MIME-
type constants to return for each URI. Without further ado, we present the complete
code for the getType() method implementation in Listing 3-26.

Listing 3-26. The getType() Method Implementation

@0verride
public String getType(Uri uri) {
switch (sUriMatcher.match(uri)) {
case INCOMING BOOK_COLLECTION_URI_INDICATOR:
return BookTableMetaData.CONTENT TYPE;

case INCOMING_SINGLE_BOOK_URI_INDICATOR:
return BookTableMetaData.CONTENT_ITEM TYPE;

default:
throw new IllegalArgumentException("Unknown URI " + uri);
}

}

Implementing the Query Method

The query method in a content provider is responsible for returning a collection of rows
depending on an incoming URI and a where clause.

Like the other methods, the query method uses UriMatcher to identify the URI type. If
the URI type is a single-item type, the method retrieves the book ID from the incoming
URI like this:

1. It extracts the path segments using getPathSegments().

2. ltindexes into the URI to get the first path segment, which happens to
be the book ID.

The query method then uses the projections that we created in Listing 3-25 to identify
the return columns. In the end, query returns the cursor to the caller. Throughout this
process, the query method uses the SQLiteQueryBuilder object to formulate and
execute the query (see Listing 3-27).

Listing 3-27. The query() Method Implementation

@0verride
public Cursor query(Uri uri, String[] projection, String selection

, String|[] selectionArgs, String sortOrder)
( g g g

SQLiteQueryBuilder gb = new SQLiteQueryBuilder();

switch (sUriMatcher.match(uri))

{
case INCOMING_BOOK_COLLECTION_URI_INDICATOR:
gb.setTables(BookTableMetaData.TABLE_NAME);
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gb.setProjectionMap(sBooksProjectionMap);
break;

case INCOMING_SINGLE_BOOK_URI_INDICATOR:
gb.setTables(BookTableMetaData.TABLE_NAME);
gb.setProjectionMap(sBooksProjectionMap);
gb.appendiWhere(BookTableMetaData._ID + "="

+ uri.getPathSegments().get(1));
break;

default:
throw new IllegalArgumentException("Unknown URI " + uri);

}

// If no sort order is specified use the default
String orderBy;
if (TextUtils.isEmpty(sortOrder)) {

orderBy = BookTableMetaData.DEFAULT_SORT_ORDER;
} else {

orderBy = sortOrder;

// Get the database and run the query
SQLiteDatabase db =
mOpenHelper.getReadableDatabase();
Cursor c = gb.query(db, projection, selection,
selectionArgs, null, null, orderBy);
int i = c.getCount();

// Tell the cursor what uri to watch,

// so it knows when its source data changes
c.setNotificationUri(getContext().getContentResolver(), uri);
return c;

Implementing an Insert Method

The insert method in a content provider is responsible for inserting a record into the
underlying database and then returning a URI that points to the newly created record.

Like the other methods, insert uses UriMatcher to identify the URI type. The code first
checks whether the URI indicates the proper collection-type URI. If not, the code throws
an exception (see Listing 3-28).

The code then validates the optional and mandatory column parameters. The code can
substitute default values for some columns if they are missing.

Next, the code uses a SQLiteDatabase object to insert the new record and returns the
newly inserted ID. In the end, the code constructs the new URI using the returned ID
from the database.

Listing 3-28. The insert() Method Implementation

@0verride
public Uri insert(Uri uri, ContentValues values) {
// Validate the requested uri
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if (sUriMatcher.match(uri) != INCOMING BOOK COLLECTION URI_INDICATOR) {
throw new IllegalArgumentException("Unknown URI " + uri);

Long now = Long.valueOf(System.currentTimeMillis());

//validate input fields

// Make sure that the fields are all set

if (values.containsKey(BookTableMetaData.CREATED DATE) == false) {
values.put(BookTableMetaData.CREATED DATE, now);

if (values.containsKey(BookTableMetaData.MODIFIED DATE) == false) {
values.put(BookTableMetaData.MODIFIED DATE, now);

if (values.containsKey(BookTableMetaData.BOOK NAME) == false) {
throw new SQLException(
"Failed to insert row because Book Name is needed " + uri);

}

if (values.containsKey(BookTableMetaData.BOOK ISBN) == false) {
values.put(BookTableMetaData.BOOK ISBN, "Unknown ISBN");

if (values.containsKey(BookTableMetaData.BOOK AUTHOR) == false) {
values.put(BookTableMetaData.BOOK ISBN, "Unknown Author");

SQLiteDatabase db = mOpenHelper.getWritableDatabase();
long rowId = db.insert(BookTableMetaData.TABLE NAME
, BookTableMetaData.BOOK NAME, values);
if (rowld » 0) {
Uri insertedBookUri = ContentUris.withAppendedId(
BookTableMetaData.CONTENT URI, rowId);
getContext().getContentResolver().notifyChange(insertedBookUri, null);
return insertedBookUri;

throw new SQLException("Failed to insert row into " + uri);

Implementing an Update Method

The update method in a content provider is responsible for updating a record based on
the column values passed in, as well as the where clause that is passed in. The update
method then returns the number of rows updated in the process.

Like the other methods, update uses UriMatcher to identify the URI type. If the URI type
is a collection, the where clause is passed through so it can affect as many records as
possible. If the URI type is a single-record type, then the book ID is extracted from the
URI and specified as an additional where clause. In the end, the code returns the number
of records updated (see Listing 3-29). Chapter 12 fully explains the implications of this
notifyChange method. Also notice how this notifyChange method enables you to
announce to the world that the data at that URI has changed. Potentially, you can do the
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same in the insert method by saying that the “... /books” has changed when a record is
inserted.

Listing 3-29. The update() Method Implementation

@verride
public int update(Uri uri, ContentValues values, String where, String[] whereArgs)

SQLiteDatabase db = mOpenHelper.getWritableDatabase();
int count;
switch (sUriMatcher.match(uri)) {
case INCOMING_BOOK_COLLECTION_URI_INDICATOR:
count = db.update(BookTableMetaData.TABLE NAME,
values, where, whereArgs);
break;

case INCOMING_SINGLE_BOOK_URI_INDICATOR:
String rowId = uri.getPathSegments().get(1);
count = db.update(BookTableMetaData.TABLE_NAME

, values
, BookTableMetaData. ID + "=" + rowId
+ (!TextUtils.isEmpty(where) ? " AND (" + where + ')' : "")
, whereArgs);
break;
default:

throw new IllegalArgumentException("Unknown URI " + uri);

getContext().getContentResolver().notifyChange(uri, null);
return count;

Implementing a Delete Method

The delete method in a content provider is responsible for deleting a record based on
the where clause that is passed in. The delete method then returns the number of rows
deleted in the process.

Like the other methods, delete uses UriMatcher to identify the URI type. If the URI type
is a collection type, the where clause is passed through so you can delete as many
records as possible. If the where clause is null, all records will be deleted. If the URI
type is a single-record type, the book ID is extracted from the URI and specified as an
additional where clause. In the end, the code returns the number of records deleted (see
Listing 3-30).

Listing 3-30. The delete() Method Implementation

@0verride
public int delete(Uri uri, String where, String[] whereArgs) {
SQLiteDatabase db = mOpenHelper.getWritableDatabase();
int count;
switch (sUriMatcher.match(uri)) {
case INCOMING_BOOK_COLLECTION_URI_INDICATOR:
count = db.delete(BookTableMetaData.TABLE_NAME, where, whereArgs);
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break;

case INCOMING_SINGLE_BOOK_URI_INDICATOR:
String rowId = uri.getPathSegments().get(1);
count = db.delete(BookTableMetaData.TABLE_NAME
, BookTableMetaData. ID + "=" + rowId
+ (!TextUtils.isEmpty(where) ? " AND (" + where + ')' : "")
, whereArgs);
break;

default:
throw new IllegalArgumentException("Unknown URI " + uri);

}
getContext().getContentResolver().notifyChange(uri, null);
return count;

Using UriMatcher to Figure Out the URIs

We’ve mentioned the UriMatcher class several times now; let’s look into it. Aimost all
methods in a content provider are overloaded with respect to the URI. For example, the
same query() method is called whether you want to retrieve a single book or a list of
multiple books. It is up to the method to know which type of URI is being requested.
Android’s UriMatcher utility class helps you identify the URI types.

Here’s how it works: you tell an instance of UriMatcher what kind of URI patterns to
expect. You will also associate a unique number with each pattern. Once these patterns
are registered, you can then ask UriMatcher if the incoming URI matches a certain
pattern.

As we’ve mentioned, our BookProvider content provider has two URI patterns: one for a
collection of books, and one for a single book. The code in Listing 3-31 registers both
these patterns using UriMatcher. It allocates 1 for a collection of books and a 2 for a
single book (the URI patterns themselves are defined in the metadata for the books
table).

Listing 3-31. Registering URI Patterns with UriMatcher

private static final UriMatcher sUriMatcher;

//define ids for each uri type

private static final int INCOMING BOOK COLLECTION URI_INDICATOR = 1;
private static final int INCOMING_SINGLE_BOOK_ URI_INDICATOR = 2;

static {
sUriMatcher = new UriMatcher(UriMatcher.NO MATCH);
//Register pattern for the books
sUriMatcher.addURI(BookProviderMetaData.AUTHORITY
, "books"
, INCOMING BOOK COLLECTION URI_INDICATOR);
//Register pattern for a single book
sUriMatcher.addURI(BookProviderMetaData.AUTHORITY
, "books/#",
INCOMING SINGLE BOOK URI_INDICATOR);
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}

Now that this registration is in place, you can see how UriMatcher plays a part in the
query-method implementation:

switch (sUriMatcher.match(uri)) {
case INCOMING BOOK_COLLECTION_URI_INDICATOR:

default:
throw new IllegalArgumentException("Unknown URI " + uri);

}

Notice how the match method returns the same number that was registered earlier. The
constructor of UriMatcher takes an integer to use for the root URI. UriMatcher returns
this number if there are neither path segments nor authorities on the URL. UriMatcher
also returns NO_MATCH when the patterns don’t match. You can construct a UriMatcher
with no root-matching code; in that case, Android initializes UriMatcher to NO_MATCH
internally. So you could have written the code in Listing 3-31 as follows instead:
static {
sUriMatcher = new UriMatcher();
sUriMatcher.addURI(BookProviderMetaData.AUTHORITY

, "books"
, INCOMING BOOK COLLECTION URI_INDICATOR);

sUriMatcher.addURI(BookProviderMetaData.AUTHORITY
, "books/#",
INCOMING SINGLE BOOK URI_INDICATOR);

Using Projection Maps

A content provider acts like an intermediary between an abstract set of columns and a
real set of columns in a database, yet these column sets might differ. While constructing
queries, you must map between the where-clause columns that a client specifies and the
real database columns. You set up this projection map with the help of the
SQLiteQueryBuilder class.

Here is what the Android SDK documentation says about the mapping method public
void setProjectionMap(Map columnMap) available on the QueryBuilder class:

Sets the projection map for the query. The projection map maps from column names
that the caller passes into query to database column names. This is useful for renaming
columns as well as disambiguating column names when doing joins. For example you
could map “name” to “people.name”. If a projection map is set it must contain all
column names the user may request, even if the key and value are the same.

Here is how our BookProvider content provider sets up the projection map:

sBooksProjectionMap = new HashMap<String, String>();
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sBooksProjectionMap.put(BookTableMetaData. ID, BookTableMetaData. ID);

//name, isbn, author
sBooksProjectionMap.put(BookTableMetaData.BOOK NAME

, BookTableMetaData.BOOK NAME);
sBooksProjectionMap.put(BookTableMetaData.BOOK ISBN

, BookTableMetaData.BOOK ISBN);
sBooksProjectionMap.put(BookTableMetaData.BOOK AUTHOR

, BookTableMetaData.BOOK_AUTHOR);

//created date, modified date
sBooksProjectionMap.put(BookTableMetaData.CREATED DATE

, BookTableMetaData.CREATED DATE);
sBooksProjectionMap.put(BookTableMetaData.MODIFIED DATE

, BookTableMetaData.MODIFIED DATE);

And then the query builder uses the variable sBooksProjectionMap like this:

queryBuilder.setTables(NOTES TABLE NAME);
queryBuilder.setProjectionMap(sNotesProjectionMap);

Registering the Provider

Finally, you must register the content provider in the Android.Manifest.xml file using this
tag structure:

<provider android:name="BooksProvider"
android:authorities=" com.androidbook.provider.BookProvider "/>

This concludes our discussion about content providers. In this section, you learned the
nature of content URIs and MIME types, and how to use SQLite to construct your
providers that respond to URIs. Once your underlying data is exposed in this manner,
any application on the Android Platform can take advantage of it. This ability to access
and update data using URIs, irrespective of the process boundaries, falls right in step
with the current service-centric, cloud-computing landscape that we described in
Chapter 1. In the next section, we will cover intents, which get tied to content providers
through URIs and MIME types. What you have learned in this section is going to be very
helpful in understanding intents.

Understanding Intents

Android folds multiple ideas into the concept of an intent. You can use intents to invoke
other applications from your application. You can use intents to invoke internal or
external components from your application. You can use intents to raise events so that
others can respond in a manner similar to a publish-and subscribe model. However,
what gets invoked based on an intent action also depends on what the payload of the
intent is. So what on earth are these intents?
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NOTE: What are intents? The shortest answer may be that an intent is an action with its
associated data payload.

At the simplest level, an intent is an action that you can tell Android to invoke. The action
Android invokes depends on what is registered for that action. Imagine you've written
the following activity:

public class BasicViewActivity extends Activity

@0verride
public void onCreate(Bundle savedInstanceState)

{

super.onCreate(savedInstanceState);
setContentView(R.layout.some-view);

}
}//eof-class

Android allows you to register this activity in its manifest file, making it available for other
applications to invoke. The registration looks like this:

<activity android:name="BasicViewActivity"
android:label="Basic View Tests">
<intent-filter>
<action android:name="com.androidbook.intent.action.ShowBasicView"/>
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>
</activity>

The registration here not only involves an activity, but also an action that you can use to
invoke that activity. The activity designer usually chooses a name for the action and
specifies that action as part of an intent-filter for this activity. As we go through the rest
of the chapter, you will have a chance to learn more about these intent-filters.

Now that you have specified the activity and its registration against an action, you can
use an intent to invoke this BasicViewActivity:

public static invokeMyApplication(Activity parentActivity)
{

String actionName= " com.androidbook.intent.action.ShowBasicView ";
Intent intent = new Intent(actionName);
parentActivity.startActivity(intent);

NOTE: The general convention for an action name is <your-package-
name>.intent.action.YOUR_ACTION_NAME.

Available Intents in Android

Now that you have a basic understanding of intents, you can give them a test run by
invoking one of the prefabricated applications that comes with Android (see Listing 3-32).
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The page at http://developer.android.com/guide/appendix/g-app-intents.html
documents the available applications and the intents that invoke them. Please note,
however, that this list may change depending on the Android release; it is presented
here to enhance your understanding. The set of predefined applications could include
the following:

B A browser application to open a browser window
B An application to call a telephone humber

B An application to present a phone dialer so the user can enter the
numbers and make the call through the Ul

B A mapping application to show the map of the world at a given
latitude/longitude coordinate

B A detailed mapping application that can show Google street views

Here now is the code to exercise these applications through their published intents.
Listing 3-32. Exercising Android’s Prefabricated Applications
public class IntentsUtils

public static void invokeWebBrowser(Activity activity)

Intent intent = new Intent(Intent.ACTION VIEW);
intent.setData(Uri.parse("http://www.google.com"));
activity.startActivity(intent);

public static void invokeWebSearch(Activity activity)

Intent intent = new Intent(Intent.ACTION_WEB_SEARCH);
intent.setData(Uri.parse("http://www.google.com"));
activity.startActivity(intent);

public static void dial(Activity activity)

Intent intent = new Intent(Intent.ACTION DIAL);
activity.startActivity(intent);

}

public static void call(Activity activity)
{

Intent intent = new Intent(Intent.ACTION CALL);
intent.setData(Uri.parse("tel:555-555-5555"));
activity.startActivity(intent);

public static void showMapAtLatLong(Activity activity)
{

Intent intent = new Intent(Intent.ACTION VIEW);
//geo:lat,long?z=zoomlevel8q=question-string
intent.setData(Uri.parse("geo:0,0?z=48q=business+near+city"));
activity.startActivity(intent);

}

public static void tryOneOfThese(Activity activity)
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IntentsUtils.call(activity);

You will be able to exercise this code as long you have a simple activity with a simple
view (like the one in the previous section) and a menu item to invoke
tryOneOfThese(activity). Creating a simple menu is easy (see Listing 3-33).

Listing 3-33. A Test Harness to Create a Simple Menu
public class HelloWorld extends Activity

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

TextView tv = new TextView(this);
tv.setText("Hello, Android. Say hello");
setContentView(tv);
registerMenu(this.getTextView());

@0verride

public boolean onCreateOptionsMenu(Menu menu) {
super.onCreateOptionsMenu(menu);
int base=Menu.FIRST; // value is 1
MenuItem iteml = menu.add(base,base,base,"Test");
return true;

}

@0verride
public boolean onOptionsItemSelected(MenuItem item)  {
if (item.getItemId() == 1)
IntentUtils.tryOneOfThese(this);

else {
return super.onOptionsItemSelected(item);

return true;

NOTE: See Chapter 2 for instructions on how to make an Android project out of these files, as
well as how to compile and run it. You can also read the early parts of Chapter 5 to see more
sample code relating to menus.

Intents and Data URIs

So far, we’ve covered the simplest of the intents, where all we need is the name of an
action. The ACTION DIAL activity in Listing 3-32 is one of these; to invoke the dialer, all
we need is the dialer’s action and nothing else:
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public static void dial(Activity activity)

{
Intent intent = new Intent(Intent.ACTION DIAL);

activity.startActivity(intent);

Unlike ACTION_DIAL, the intent ACTION_CALL that is used to make a call to a given phone
number takes an additional parameter called Data. This parameter points to a URI, which
in turn points to the phone number:

public static void call(Activity activity)

Intent intent = new Intent(Intent.ACTION CALL);
intent.setData(Uri.parse("tel:555-555-5555"));
activity.startActivity(intent);

The action portion of an intent is a string or a string constant, usually prefixed by the
Java package name. The data portion is always a string representing a URI. The format
of this URI could be specific to each activity that is invoked by that action. In this case,
the CALL action decides what kind of data URI it would expect. From the URI it extracts
the telephone number.

NOTE: The invoked activity can also use the URI as a pointer to a data source, extract the data
from the data source, and use that data instead. This would be the case for media such as audio,
video, and images.

Generic Actions

The actions Intent.ACTION CALL and Intent.ACTION DIAL could easily lead us to the
wrong assumption that there is a one-to-one relationship between an action and what it
invokes. To disprove this, let us extract a counterexample from the IntentUtils code in
Listing 3-32:

public static void invokeWebBrowser(Activity activity)

Intent intent = new Intent(Intent.ACTION VIEW);
intent.setData(Uri.parse("http://www.google.com"));
activity.startActivity(intent);

Note that the action is simply stated as ACTION_VIEW. How does Android know which
activity to invoke in response to such a generic action name? In these cases, Android
relies more heavily on the nature of the URI. Android looks at the scheme of the URI,
which happens to be http, and questions all the registered activities to see which ones
understand this scheme. Out of these, it inquires which ones can handle the VIEW and
then invokes that activity. For this to work, the browser activity should have registered a
VIEW intent against the data scheme of http. That intent declaration might look like this
in the manifest file:
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<activity....»
<intent-filter>
<action android:name="android.intent.action.VIEW" />
<data android:scheme="http"/>
<data android:scheme="https"/>
</intent-filter>
</activity>

You can learn more about the data options by looking at the XML definition for the data
element at http://code.google.com/android/reference/android/R.styleable.html#
AndroidManifestData. The child elements or attributes of data XML node include these:

host
mimeType
path
pathPattern
pathPrefix
port

scheme

mimeType is one attribute you’ll see used often. For example, the following intent-filter for
the activity that displays a list of notes indicates the MIME type as a directory of notes:
<intent-filter>

<action android:name="android.intent.action.VIEW" />

<data android:mimeType="vnd.android.cursor.dir/vnd.google.note" />
</intent-filter>

The screen that displays a single note, on the other hand, declares its intent-filter using a
MIME type indicating a single note item:
<intent-filter>

<action android:name="android.intent.action.VIEW" />

<data android:mimeType="vnd.android.cursor.item/vnd.google.note" />
</intent-filter>

Using Extra Information

In addition to its primary attributes of action and data, an intent can include additional
attributes called extras. An extra can provide more information to the component that
receives the intent. The extra data is in the form of key/value pairs: the key name should
start with the package name, and the value can be any fundamental data type or
arbitrary object as long as it implements the android.os.Parcelable interface. This extra
information is represented by an Android class called android.os.Bundle.

The following two methods on an Intent class provide access to the extra Bundle:

//Get the Bundle from an Intent
Bundle extraBundle = intent.getExtras();

// Place a bundle in an intent
Bundle anotherBundle = new Bundle();

//populate the bundle with key/value pairs
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//set the bundle on the Intent
intent.putExtras(anotherBundle);

getExtras is straightforward: it returns the Bundle that the intent has. putExtras checks
whether the intent currently has a bundle. If the intent already has a bundle, putExtras
transfers the additional keys and values from the new bundle to the existing bundle. If
the bundle doesn’t exist, putExtras will create one and copy the key/value pairs from
the new bundle to the created bundle.

NOTE: putExtras replicates the incoming bundle rather than referencing it. So if you were to
change the incoming bundle, you wouldn’t be changing the bundle inside the intent.

You can use a number of methods to add fundamental types to the bundle. Here are
some of the methods that add simple data types to the extra data:

putExtra(String name, boolean value);
putExtra(String name, int value);

putExtra(String name, double value);
putExtra(String name, String value);

And here are some not-so-simple extras:

//simple array support
putExtra(String name, int[] values);
putExtra(String name, float[] values);

//Serializable objects
putExtra(String name, Serializable value);

//Parcelable support
putExtra(String name, Parcelable value);

//Add another bundle at a given key
//Bundles in bundles
putExtra(String name, Bundle value);

//Add bundles from another intent
//copy of bundles
putExtra(String name, Intent anotherIntent);

//Explicit Array List support

putIntegerArraylistExtra(String name, Arraylist arraylist);
putParcelableArraylListExtra(String name, ArraylList arraylist);
putStringArrayListExtra(String name, Arraylist arraylist);

On the receiving side, equivalent methods starting with get retrieve information from the
extra bundle based on key names.

The Intent class defines extra key strings that go with certain actions. You can discover

a number of these extra-information key constants at
http://code.google.com/android/reference/android/content/Intent.html#EXTRA_ALAR

M_COUNT.

Let us consider a couple of example extras that involve sending e-mails:
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EXTRA_EMAIL: You will use this string key to hold a set of e-mail addresses. The value
of the key is android.intent.extra.EMAIL. It should point to a string array of textual
e-mail addresses.

EXTRA_SUBJECT: You will use this key to hold the subject of an e-mail message. The
value of the key is android.intent.extra.SUBJECT. The key should point to a string
of subject.

Using Components to Directly Invoke an Activity

You’ve seen a couple of ways to start an activity using intents. You saw an explicit
action start an activity, and you saw a generic action start an activity with the help of a
data URI. Android also provides a more direct way to start an activity: you can specify
the activity’s ComponentName, which is an abstraction around an object’s package name
and class name. There are a number of methods available on the Intent class to specify
a component:

setComponent (ComponentName name);

setClassName(String packageName, String classNameInThatPackage);

setClassName(Context context, String classNameInThatContext);
setClass(Context context, Class classObjectInThatContext);

Ultimately, they are all shortcuts for calling one method:

setComponent (ComponentName name);

ComponentName wraps a package name and a class name together. For example, the
following code invokes the contacts activity that ships with the emulator:

Intent intent = new Intent();

intent.setComponent(new ComponentName(
"com.android.contacts"
,"com.android.contacts.DialContactsEntryActivity");

startActivity(intent)

Notice that the package name and the class name are fully qualified, and are used in
turn to construct the ComponentName before passing to the Intent class.

You can also use the class hame directly without constructing a ComponentName.
Consider the BasicViewActivity code snippet again:

public class BasicViewActivity extends Activity

@0verride
public void onCreate(Bundle savedInstanceState)

super.onCreate(savedInstanceState);
setContentView(R.layout.some-view);

}
}//eof-class

Given this, you can use the following code to start this activity:

Intent directIntent = new Intent(activity, BasicViewActivity.class);
activity.start(directIntent);
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If you want any type of intent to start an activity, however, you should register the
activity in the Android.Manifest.xml file like this:

<activity android:name="BasicViewActivity"
android:label="Test Activity">

No intent-filters are necessary for invoking an activity directly through its class name or
component name.

Best Practice for Component Designers

If you look at the design for the contacts application in Android, you will notice some
patterns for designing with intents. To make intents known to the clients of this
application, the contacts application defines them in three classes in a package called
android.provider.contacts. These three classes are as follows:

contacts.Intents

contacts.Intents.Insert //nested class
contacts.Intents.UI //nested class

The top-level class contacts.Intents defines the primary intents that the contacts
application will respond to and the events that the app generates as it does its work.

The nested class contacts.Intents.Insert defines the supporting intents and other
constants to insert new records. The contacts.Intents.UI nested class defines a
number of ways to invoke the Ul. The intents also clarify the extra information needed to
invoke them, including key names and their expected value types.

As you design your own content providers and activities that act upon those content
providers, you might want to follow this pattern for making intents explicit by defining
constants for them in interfaces or classes.

Understanding Intent Categories

You can classify activities into categories so you can search for them based on a
category name. For example, during startup Android looks for activities whose category
(also known as a tag) is marked as CATEGORY_LAUNCHER. It then picks up these activity
names and icons and places them on the home screen to launch.

Here's another example: Android looks for an activity tagged as CATEGORY_HOME to show
the home screen during startup. Similarly, CATEGORY_GADGET marks an activity as suitable
for embedding or reuse inside another activity.

The format of the string for a category like CATEGORY_LAUNCHER follows the category
definition convention:

android.intent.category.LAUNCHER

You will need to know these text strings for category definitions because activities

register their categories in the AndroidManifest.xml file as part of their activity-filter
definitions. Here is an example:
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<activity android:name=".HelloWorld"
android:label="@string/app_name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

NOTE: Activities might have certain capabilities that restrict them or enable them, such as
whether you can embed them in a parent activity. These types of activity characteristics are
declared through categories.

Let us take a quick look at some predefined Android categories and how you use them
(see Table 3-3).

Table 3-3. Activity Categories and Their Descriptions

Category Name Description

CATEGORY_DEFAULT An activity can declare itself as a DEFAULT activity to operate on a
certain aspect of data such as type, scheme, and so on.

CATEGORY_BROWSABLE An activity can declare itself as BROWSABLE by promising the

browser that it will not violate browser-security considerations
when started.

CATEGORY_TAB An activity of this type is embeddable in a tabbed parent activity.

CATEGORY_ALTERNATIVE An activity can declare itself as an ALTERNATIVE activity for a
certain type of data that you are viewing. These items normally
show up as part of the options menu when you are looking at that
document. For example, print view is considered an alternative to
regular view.

CATEGORY_SELECTED_ALTERNATIVE An activity can declare itself as an ALTERNATIVE activity for a
certain type of data. This is similar to listing a series of possible
editors for a text document or an HTML document.

CATEGORY_LAUNCHER Assigning this category to an activity will allow it to be listed on
the launcher screen.

CATEGORY_HOME An activity of this type will be the home screen. Typically, there
should be only one activity of this type. If there are more, the
system will prompt you to pick one.

CATEGORY_PREFERENCE This activity identifies an activity as a preference activity, so it will
be shown as part of the preferences screen.

CATEGORY_GADGET An activity of this type is embeddable in a parent activity.

CATEGORY_TEST A test activity.

CATEGORY_EMBED This category has been superseded by the GADGET category, but

it’s been kept for backward compatibility.
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You can read the details of these activity categories at the following Android SDK URL
for the Intent class:
http://code.google.com/android/reference/android/content/Intent.html#CATEGORY_A
LTERNATIVE.

When you use an intent to start an activity, you can specify the kind of activity to choose
by specifying a category. Or you can search for activities that match a certain category.
Here is an example to retrieve a set of main activities that match the category of
CATEGORY_SAMPLE_CODE:

Intent mainIntent = new Intent(Intent.ACTION MAIN, null);
mainIntent.addCategory(Intent.CATEGORY SAMPLE CODE);
PackageManager pm = getPackageManager();

List<ResolveInfo> 1list = pm.queryIntentActivities(mainIntent, 0);

PackageManager is a key class that allows you to discover activities that match certain
intents without invoking them. You can cycle through the received activities and invoke
them as you see fit, based on the ResolveInfo API.

Following the same logic, you can also get a list of all launchable applications by
populating an intent with a category of CATEGORY _LAUNCHER:

//Get me all launchable applications

Intent mainIntent = new Intent(Intent.ACTION MAIN, null);
mainIntent.addCategory(Intent.CATEGORY LAUNCHER);

List mApps = getPackageManager().queryIntentActivities(mainIntent, 0);

In fact, we can do better. Let’s start an activity based on the preceding intent category
CATEGORY_LAUNCHER:

public static void invokeAMainApp(Activity activity)

Intent mainIntent = new Intent(Intent.ACTION MAIN, null);
mainIntent.addCategory(Intent.CATEGORY LAUNCHER);
activity.startActivity(mainIntent);

More than one activity will match the intent, so which activity will Android pick? To
resolve this, Android presents a “Complete action using” dialog that lists all the possible
activities so you can choose one to run.

Here is another example of using an intent to go to a home page:

//Go to home screen

Intent mainIntent = new Intent(Intent.ACTION MAIN, null);
mainIntent.addCategory(Intent.CATEGORY_HOME);
startActivity(mainIntent);
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If you don’t want to use Android’s default home page, you can write your own and
declare that activity to be of category HOME. In that case, the preceding code will give
you an option to open your home activity because more than one home activity is
registered now:
//Replace the home screen with yours
<intent-filter>

<action android:value="android.intent.action.MAIN" />

<category android:value="android.intent.category.HOME"/>

<category android:value="android.intent.category.DEFAULT" />
</intent-filter>

The Rules for Resolving Intents to Their Components

So far, we have discussed a number of aspects about intents. To recap, we talked about
actions, data URlIs, extra data, and finally, categories. Given these aspects, Android
uses the following algorithm to resolve the intents to activities.

At the top of the hierarchy, with an air of exclusivity, is the component name attached to
an intent. If this is set, then every other aspect or attribute of the intent is ignored and
that component is chosen for execution.

Android then looks at the action attribute of the intent. If the intent indicates an action,
then the target activity must list that action as part of its intent-filter. If no other attributes
are specified, then Android invokes this activity. If there are multiple activities, Android
will present the activity chooser.

Android then looks at the data portion of the intent. If the intent specifies a data URI, the
type is retrieved from this URI via ContentProvider.getType() if it is not already supplied
in the intent. The target activity must indicate through an intent-filter that it can handle
data of this type. If the data URI is not a content URI or the data type is not specified,
then the URI scheme is taken into account. The target activity should indicate that it
could handle the URIs of this type of scheme.

Android then looks at the category. Android will only pick activities matching that
category. As a result, if the intent category is specified, then the target activity should
declare this category in its intent-filter.

Exercising the ACTION_PICK

So far we have exercised intents or actions that mainly invoke another activity without
expecting any results back. Now let’s look at an action that is a bit more involved, in that
it returns a value after being invoked. ACTION_PICK is one such generic action.

The idea of ACTION_PICK is to start an activity that displays a list of items. The activity
then should allow a user to pick one item from that list. Once the user picks the item, the
activity should return the URI of the picked item to the caller. This allows reuse of the
Ul’s functionality to select items of a certain type.
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You should indicate the collection of items to choose from using a MIME type that
points to an Android content cursor. The actual MIME type of this URI should look
similar to the following:

vnd.android.cursor.dir/vnd.google.note

It is the responsibility of the activity to retrieve the data from the content provider based
on the URI. This is also the reason that data should be encapsulated into content
providers where possible.

For all actions that return data like this, we cannot use startActivity() because
startActivity() does not return any result. startActivity() cannot return a result
because it opens the new activity as a modal dialog in a separate thread and leaves the
main thread for attending events. In other words, startActivity() is an asynchronous
call with no callbacks to indicate what happened in the invoked activity. But if you want
to return data, you can use a variation on startActivity() called
startActivityForResult(), which comes with a callback.

Let us look at the signature of the startActivityForResult() method from the
Activity class:

public void startActivityForResult(Intent intent, int requestCode)

This method launches an activity from which you would like a result. When this activity
exits, the source activity’s onActivityResult() method will be called with the given
requestCode. The signature of this callback method is

protected void onActivityResult(int requestCode, int resultCode, Intent data)

The requestCode is what you passed in to the startActivityForResult() method. The
resultCode can be RESULT OK, RESULT CANCELED, or a custom code. The custom codes
should start at RESULT_FIRST_USER. The Intent parameter contains any additional data
that the invoked activity wants to return. In the case of ACTION_PICK, the returned data in
the intent points to the data URI of a single item (see Listing 3-34).

Listing 3-34. Returning Data After Invoking an Action

public static void invokePick(Activity activity)

Intent pickIntent = new Intent(Intent.ACTION PICK);

int requestCode = 1;

pickIntent.setData(Uri.parse(
"content://com.google.provider.NotePad/notes"));

activity.startActivityForResult(pickIntent, requestCode);

}

protected void onActivityResult(int requestCode
,int resultCode
,Intent outputIntent)
{
super.onActivityResult(requestCode, resultCode, outputIntent);
parseResult(this, requestCode, resultCode, outputIntent);

public static void parseResult(Activity activity
, int requestCode
, int resultCode
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, Intent outputIntent)
if (requestCode != 1)

Log.d("Test", "Some one else called this. not us");
return;

}
if (resultCode != Activity.RESULT OK)

Log.d("Result code is not ok:" + resultCode);
return;

}

Log.d("Test", "Result code is ok:" + resultCode);

Uri selectedUri = outputIntent.getData();

Log.d("Test", "The output uri:" + selectedUri.toString());

//Proceed to display the note
outputIntent.setAction(Intent.VIEW);
startActivity(outputIntent);

}

The constants RESULT_OK, RESULT_CANCEL, and RESULT_FIRST_USER are all defined in the
Activity class. The numerical values of these constants are

RESULT OK = -1;
RESULT_CANCEL = 0;
RESULT_FIRST USER = 1;

To make this work, the implementer should have code that explicitly addresses the
needs of a PICK. Let’s look at how this is done in the Google sample Notepad
application. When the item is selected in the list of items, the intent that invoked the
activity is checked to see whether it’s a PICK intent. If it is, the data URI is set in a new
intent and returned through setResult():

@0verride
protected void onListItemClick(ListView 1, View v, int position, long id) {
Uri uri = ContentUris.withAppendedId(getIntent().getData(), id);

String action = getIntent().getAction();
if (Intent.ACTION PICK.equals(action) ||
Intent.ACTION GET_CONTENT.equals(action))

// The caller is waiting for us to return a note selected by
// the user. They have clicked on one, so return it now.
setResult(RESULT OK, new Intent().setData(uri));

} else {
// Launch activity to view/edit the currently selected item
startActivity(new Intent(Intent.ACTION_EDIT, uri));

Exercising the GET_CONTENT Action

ACTION_GET_CONTENT is similar to ACTION_PICK. In the case of ACTION_PICK, you are
specifying a URI that points to a collection of items such as a collection of notes. You
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will expect the action to pick one of the notes and return it to the caller. In the case of
ACTION_GET_CONTENT, you indicate to Android that you need an item of a particular MIME
type. Android searches for either activities that can create one of those items or
activities that can choose from an existing set of items that satisfy that MIME type.

Using ACTION_GET_CONTENT, you can pick a note from a collection of notes supported by
the Notepad application using the following code:

public static void invokeGetContent(Activity activity)

Intent pickIntent = new Intent(Intent.ACTION GET CONTENT);

int requestCode = 2;
pickIntent.setType("vnd.android.cursor.item/vnd.google.note");
activity.startActivityForResult(pickIntent, requestCode);

}

Notice how the intent type is set to the MIME type of a single note. Contrast this with the
ACTION_PICK code in the following snippet, where the input is a data URI:

public static void invokePick(Activity activity)

Intent pickIntent = new Intent(Intent.ACTION_PICK);

int requestCode = 1;

pickIntent.setData(Uri.parse(
"content://com.google.provider.NotePad/notes"));

activity.startActivityForResult(pickIntent, requestCode);

For an activity to respond to ACTION_GET_CONTENT, the activity has to register an intent-
filter indicating that the activity can provide an item of that MIME type. Here is how the
SDK’s Notepad application accomplishes this:

<activity android:name="NoteslList" android:label="@string/title notes list">

<intent-filter>
<action android:name="android.intent.action.GET_CONTENT" />
<category android:name="android.intent.category.DEFAULT" />
<data android:mimeType="vnd.android.cursor.item/vnd.google.note" />
</intent-filter>

</activity>

The rest of the code for responding to onActivityResult() is identical to the previous
ACTION_PICK example. If there are multiple activities that can return the same MIME type,
Android will show you the chooser dialog to let you pick an activity. The default chooser
might not allow you to pick a different title, however. To address this restriction, Android
provides the createChooser method on the Intent class that lets you use a specialized

chooser whose title can be changed. Here is an example of how to invoke such a
chooser:

//start with your target Intent type you want to pick

Intent intent = new Intent();

intent.setType(..);

Intent chooserIntent = Intent.createChooser(intent, "Hello use this title");
activity.startActivityForResult(chooserIntent);
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Further Resources for This Chapter

Here are some useful links to further strengthen your understanding of this chapter:

Read this URL to see the most current list of resources supported by Android:

http://developer.android.com/guide/topics/resources/available-
resources.html

Read this URL to understand the localization aspects using Resources:
http://developer.android.com/guide/topics/resources/resources-i18n.html
The following Resources API is handy to retrieve Resources explicitly where needed:
http://developer.android.com/reference/android/content/res/Resources.html
You can read about Android documentation on Content Providers here:
http://developer.android.com/guide/topics/providers/content-providers.html

Here is the API description for a ContentProvider. You can learn about
ContentProvider contracts here:

http://developer.android.com/reference/android/content/ContentProvider.html
This URL is useful for understanding UriMatcher:
http://developer.android.com/reference/android/content/UriMatcher.html
This URL will help you to read data from a content provider or a database directly:
http://developer.android.com/reference/android/database/Cursor.html

Here is the home page of SQLite:

http://www.sqlite.org/sqlite.html

Here is an overview of intents from Android:
http://developer.android.com/reference/android/content/Intent.html

Here is a list of intents to invoke Google applications:
http://developer.android.com/guide/appendix/g-app-intents.html

Here is some information that is useful when you register intent filters:
http://developer.android.com/reference/android/content/IntentFilter.html
Here is an effort on the web to collect open intents from all vendors:

http://www.openintents.org/

Summary

In this chapter we covered the Android SDK’s three key concepts: resources, content
providers, and intents.
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In the section on resources, you learned how to create resources in XML files and use
their resource IDs in programming.

In the section about content providers, you learned how to work with URIs and MIME
types, along with how to encapsulate data access in a content provider. You also
learned the basics of creating and using a SQLite database, which should work well
even if you use it without a content-provider abstraction.

The third section showed you how to use intents to start other activities in a number of
ways. Now you know how intents pave the way for plug-and-play and accomplish reuse
at the Ul level. With a good grasp of these three concepts, you should find it easier to
understand the Android SDK and Android Ul programming in general.
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<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"”
android:layout_height="fill parent"”
>

<TextView
android:id="@+id/text1"
android:layout width="fill parent"”
android:layout_height="wrap_content"
android:text="@string/main_activity text"
/>

</LinearlLayout>

Here is the strings.xml to go with this layout file and the rest of the application:

<?xml version="1.0" encoding="utf-8"?>

<resources>
<string name="main_activity text">
This is a simple activity. Click on the search key
to invoke the local search.
\n\n
The suggestion provider will also participate
in the global search. when you come to this
application through the global search you will
not see this view but instead be directly
taken to the searchactivity view.
</string>

<string name="search_activity text">

If you are seeing this activity you are directed
here either through the global search or through
the local search.

\n\n

This activit also enables type-to-search. It also
demonstrates the singletop/new intent concepts.
</string>

<string name="app_name">Simple Suggestion Provider</string>

<string name="search_label">Local Search Demo</string>

<string name="search_hint">Local Search Hint</string>
</resources>
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Simple Suggestion Provider User Experience

If you run this application you will see a home screen that looks like the one shown in
Figure 14-23 (this is our search invoker activity).

] @ 3:06 PM

I not
e

Figure 14-23. Simple suggestion provider: main activity (enabled for local search)

If you click the search key while this activity is in focus, you will see the local search
invoked as in Figure 14-24.

I G @ 3:27pm I

Local Search Demo

\,) I Local Sea

Figure 14-24. Simple suggestion provider: local search QSB
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As you can see, there are no suggestions in Figure 14-24 because we haven’t searched
for any so far. You can also see that this is a local search; the label and hint of the
search are as we specified in the search metadata XML file.

Let us go ahead and search for string test1. This will take you to the Search Activity
screen as shown in Figure 14-25.

Figure 14-25. Simple suggestion provider: local search results activity

As you can see from the SearchActivity source in Listing 14-17, SearchActivity does
nothing spectacular on the screen, but behind the scenes it is saving the query strings in
the database. Now if you navigate back to the main screen (by pressing the back button)
and invoke search again you will see the following screen (as shown in Figure 14-26)
where the search suggestions are populated with the previous query text.

This is a good moment to see how we can invoke onNewIntent(). When you are on the
search activity (Figure 14-24) you can type a letter like t and it will invoke the search
again using type-to-search and you will see onNewIntent() called in the debug log.

Let us see what we need to do to see these suggestions show up in the global QSB.
Because we have enabled includeInGlobalSearch you should be able to see these
suggestions in the global QSB as well. However, before you can do that you need to
enable this application for global QSB suggestions as shown in Figure 14-27.
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Gl @ 3:31em |

'

Local Search Demo
D

test1

Names of installed applications

Browser

Bookmarks and web history

Contacts

Names of your contacts

Music

albums, and tracks

Custom Suggestions Pro .

rls
Simple Search Suggestioi D

Figure 14-27. Enable simple suggestion provider

We showed you how to reach this screen at the beginning of the chapter. With this in
place you can see the global search shown in Figure 14-28 working with our suggestion
provider.
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TNl @ 3:37Pm

te Q

ted kennedy

texas lottery

text twist

texas roadhouse

texas workforce commission

Search the web
for'te’

P L PLOLP Y

Figure 14-28. More results: simple suggestion provider

When you navigate through the global search to the specific item (as laid out in the
“Simple Suggestion Provider User Experience” section) you will see the local search box
show up, as in Figure 14-29.

Ml @& 3:39Pm

Local Search Demo

Figure 14-29. Transfering to local search: simple suggestion provider
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This concludes our discussion of the simple suggestion provider. You have learned
about using the built-in RecentSearchSuggestionProvider to remember searches that are
specific to your application. Using this approach, with minimal code you should be able
to take local searches and make them available as suggestions even in a global context.

However, this simple exercise hasn’t shown you how to write suggestion providers from
scratch. More important, we haven’t given you the slightest clue as to how a suggestion
provider returns a set of suggestions and what columns are available in this suggestion
set. To understand this and more, we need to implement a custom suggestions provider
from scratch.

Implementing a Custom Suggestion Provider

Android search is too flexible not to customize. Because we used a pre-built suggestion
provider in the last section, many features of a suggestion provider were hidden in the
SearchRecentSuggestionsProvider and not discussed. We will explore these details next
by implementing a custom suggestion provider called a SuggestUrlProvider.

We will start by explaining how this SuggestUrlProvider is expected work. We will then
give you the file list in the implementation. These files should give you a general idea of
how to build a custom suggestion provider.

As already mentioned, when you write a suggestion provider you implement two main
components: the suggestion provider and a corresponding search activity. As before
when we implemented the simple suggestion provider, we will discuss these two
components in terms of their responsibilities and how those responsibilities are
implemented.

In the suggestion provider implementation we will look at the type of URLs used in
invoking the suggestion provider, how partial text is passed to the suggestion provider,
the list of columns returned by the suggestion provider, and how the suggestion
provider can pass information to the search activity.

In the search activity implementation we will look at how the activity is invoked and what
search-related actions are passed in. We will show you how the search activity can
retrieve the values from the intent that is used to invoke the activity.

Finally, we will show you how the completed application is used. Let’s get started.

Planning the Custom Suggestion Provider

We are going to call our custom suggestion provider a SuggestURLProvider. The object
of this provider is to monitor what is being typed in the QSB. If the search query has text
that looks something like like “great.m” (the suffix .m is chosen to represent meaning)
the provider will interpret the first part of the query as a word and suggest an Internet-
based URL that can be invoked.

For every word, this provider suggests two URLs. The first is a URL that allows the user
to search for the word using http://www.thefreedictionary.com and a second URL
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using http://www.google.com. Choosing one of these suggestions takes the user to one
of these sites directly. If the user clicks on the search icon of the QSB then the search
activity will simply log the query text on a simple layout of this activity. You will see this
more clearly when we show you the screen images of this interaction.

Let us see the list of files that make up this solution or project .

SuggestURLProvider Project Implementation Files

As indicated, the two primary files are SearchActivity.java and
SuggestUrlProvider.java. However, you will need a number of supporting files to
complete the project. Here is a list of these files and a brief description of what each one
does. We have included the source code for all of thefiles with the solution.

B SuggestUrlProvider.java: This file implements the protocol of a
custom suggestion provider. In this case the custom suggestion
provider interprets query strings as words and returns a couple of
suggestions using a suggestion cursor

B SearchActivity.java: This activity is responsible for receiving the
queries or suggestions provided by the suggestion provider.
SearchActivity definition is also responsible for tying up the
suggestion provider with this activity.

B layout/layout_search_activity.xml: This layout file is optionally used
by the SearchActivity. In our example, we use this layout to log the
query that is sent in.

B values/strings.xml: Contains string definitions for the layout, local
search title, local search hint, and the like.

B xml/searchable.xml: Search metadata XML file that ties the
SearchActivity, suggestion provider, and the QSB.

B nmanifest.xml: application manifest file when the search activity and
suggestion provider are defined. This is also where you declare that
the SearchActivity is to be invoked as a local search for this
application.

Among all these files SuggestUrlProvider and SearchActivity are key files. We will start
by exploring SuggestUrlProvider first.

Implementing the SuggestUriProvider Class

In our custom suggestion provider project, the SuggestUrlProvider class is the one that
implements the protocol of the suggestion provider. We will explore the implementation
of SuggestUrlProvider beginning with its responsibilities.
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Responsibilities of a Suggestion Provider

A suggestion provider is invoked by Android search using a URI that identifies the
provider and an additional argument passing the query.

Android search uses two types of URIs to invoke the provider. The first is called the
search URI, which is used to collect the set of suggestions. The response needs to be
one or more rows, with each row containing a set of well-known columns.

The second URI is called a suggest URI which is used to update a suggestion that is
previously cached. The response needs to be a single row containing a set of well-
known columns.

A suggestion provider also needs to specify in the search metadata how it wants to
receive the partial search query. This can be done through the select argument of the
query method or the last path segment of the URI itself (which is also passed as one of
the arguments to the query method of the provider).

For a suggestion provider there are a number of columns that are available, each
enabling a certain search behavior. A provider first needs to decide on the set of
columns it wants to return:

B Use one of the columns to control how you want to cache the
suggestions that are returned to the Android search.

B Use the columns to decide and control if you want the suggestions to
rewrite the text in the query box.

B Use the columns if you need to invoke an action directly instead of
showing a set of search results when the user clicks on the
suggestion.

Overall Source Code for SuggestUriProvider

Listing 14-20 shows the source code for the SuggestUrlProvider class. Sections of
this code are also examined in greater detail later in the chapter as we explain each of
these responsibilities in greater detail.

Listing 14-20. CustomSuggestionProvider Source Code

public class SuggestUrlProvider extends ContentProvider
{
private static final String tag = "SuggestUrlProvider";
public static String AUTHORITY =
"com.ai.android.search.custom.suggesturlprovider";

private static final int SEARCH_SUGGEST = 0;
private static final int SHORTCUT REFRESH = 1;
private static final UriMatcher sURIMatcher = buildUriMatcher();
private static final String[] COLUMNS = {
"_id", // must include this column
SearchManager.SUGGEST_COLUMN_TEXT_1,
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SearchManager .SUGGEST_COLUMN_TEXT 2,
SearchManager . SUGGEST_COLUMN_INTENT_DATA,
SearchManager . SUGGEST_COLUMN_INTENT_ACTION,
SearchManager.SUGGEST_COLUMN_SHORTCUT_ID

)
private static UriMatcher buildUriMatcher()

UriMatcher matcher = new UriMatcher(UriMatcher.NO MATCH);
matcher.addURI(AUTHORITY,
SearchManager.SUGGEST_URI_PATH_QUERY,
SEARCH_SUGGEST);
matcher.addURI(AUTHORITY,
SearchManager.SUGGEST_URI_PATH_QUERY +
Il/*ll s
SEARCH_SUGGEST);
matcher.addURI(AUTHORITY,
SearchManager.SUGGEST_URI_PATH_SHORTCUT,
SHORTCUT _REFRESH);
matcher.addURI(AUTHORITY,
SearchManager.SUGGEST_URI_PATH_SHORTCUT +
ll/*ll s
SHORTCUT _REFRESH);
return matcher;

}

@0verride

public boolean onCreate() {
//lets not do anything in particular
Log.d(tag,"onCreate called");
return true;

@0verride
public Cursor query(Uri uri, String[] projection, String selection,
String[] selectionArgs, String sortOrder)

{
Log.d(tag,"query called with uri:" + uri);
Log.d(tag,"selection:" + selection);
String query = selectionArgs[o0];
Log.d(tag,"query:" + query);
switch (sURIMatcher.match(uri)) {
case SEARCH_SUGGEST:
Log.d(tag,"search suggest called");
return getSuggestions(query);
case SHORTCUT_REFRESH:
Log.d(tag,"shortcut refresh called");
return null;
default:
throw new IllegalArgumentException("Unknown URL " + uri);
}
}

private Cursor getSuggestions(String query)

{
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if (query == null) return null;
String word = getWord(query);
if (word == null)

return null;

Log.d(tag,"query is longer than 3 letters");

MatrixCursor cursor = new MatrixCursor(COLUMNS);
//cursor.addRow(createRow(query, "rowl"));
cursor.addRow(createRow1(word));
cursor.addRow(createRow2(word));
return cursor;

private Object[] createRowl(String query)
{

return columnValuesOfQuery(query,
"android.intent.action.VIEW",
"http://www.thefreedictionary.com/" + query,
"Look up in freedictionary.com for",
) query);

private Object[] createRow2(String query)
{

return columnValuesOfQuery(query,
"android.intent.action.VIEW",
"http://www.google.com/search?hl=en8source=hp&q=define%3A/"
+ query,
"Look up in google.com for",
query);

private Object[] columnValuesOfQuery(String query,
String intentAction,
String url,
String texti,
String text2)

{
return new String[] {
query, // _id
texti, // texti
text2, // text2
url, // intent_data (included when clicking on item)
intentAction, //action
SearchManager.SUGGEST_NEVER_MAKE_SHORTCUT
};
}

private Cursor refreshShortcut(String shortcutld, String[] projection) {
return null;
}

public String getType(Uri uri) {
switch (sURIMatcher.match(uri)) {
case SEARCH_SUGGEST:
return SearchManager.SUGGEST MIME_TYPE;
case SHORTCUT_REFRESH:
return SearchManager.SHORTCUT MIME_TYPE;



CHAPTER 14: Android Search

default:
throw new IllegalArgumentException("Unknown URL " + uri);

}
}

public Uri insert(Uri uri, ContentValues values) {
throw new UnsupportedOperationException();

public int delete(Uri uri, String selection, String[] selectionArgs) {
throw new UnsupportedOperationException();
}

public int update(Uri uri, ContentValues values, String selection,
String[] selectionArgs) {
throw new UnsupportedOperationException();

}
private String getWord(String query)

int dotIndex = query.indexOf('."');
if (dotIndex < 0)

return null;
return query.substring(0,dotIndex);

}

Understanding Suggestion Provider URIs

Now that you have seen the complete source code of a custom suggestion provider,
let’s look at how portions of this source code fulfills the URI responsibilities.

First let’s look at the format of the URI that Android uses to invoke the suggestion
provider. If our suggestion provider has an authority of

com.ai.android.search.custom.suggesturlprovider

then Android will send in two possible URIs. The first type of URI is called a search URI.
It looks like one of the following:

content://com.ai.android.search.suggesturlprovider/search_suggest_query

or

content://com.ai.android.search.suggesturlprovider/search_suggest_query/<your-query>

This URlI is issued when the user has started typing some text in the QSB. In one
variation of this, the query is passed as an additional element at the end of the URI as a
path segment. Whether to pass the query as a path segment or not is specified in the
search metadata file searchable.xml. We will discuss that specification when we cover
the search metadata in more detail.

The second type of URI that is targeted for a suggestion provider relates to Android
search shortcuts. Android search shortcuts are suggestions (see Figure 14-3) that
Android decides to cache, instead of calling the suggestion provider for fresh content.
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We will talk about Android search shortcuts more when we discuss the suggestion
columns. For now, this second URI looks like the following:

content://com.ai.android.search.suggesturlprovider/search_suggest shortcut

or

content://com.ai.android.search.suggesturlprovider/search_suggest shortcut/<shortcut-id>

This URl is issued by Android when it tries to determine if the shortcuts that it had
cached are still valid. This type of URlI is called the shortcut URI. If the provider returns a
single row it will replace the current shortcut with the new one. If the provider sends a
null then Android assumes this suggestion is no longer valid.

The SearchManager class in Android defines two constants to represent these URI
segments that distinguish them (search_suggest search and search_suggest shortcut).
They are respectively

SearchManager.SUGGEST_URI_PATH_QUERY
SearchManager.SUGGEST_URI_PATH_SHORTCUT

It is the responsibility of the provider to recognize these incoming URlIs in its query()
method. See Listing 14-20 to see how the UriMatcher is used to accomplish this. (You
can refer to Chapter 3 on how to use UriMatcher in greater detail.)

Implementing getType() and Specifying MIME Types

Because a suggestion provider is ultimately a content provider it has the responsibility of
implementing a content provider contract which includes defining an implementation for
the getType() method.

You can consult Listing 14-20 again to see how getType() is implemented in this case.
Android search framework through its SearchManager class provides a couple of
constants to help with these MIME types. These MIME types are

SearchManager.SUGGEST_MIME_TYPE
SearchManager.SHORTCUT_MIME_TYPE

These translate to

vnd.android.cursor.dir/vnd.android.search.suggest
vnd.android.cursor.item/vnd.android.search.suggest

Passing Query to the Suggestion Provider: The Selection Argument

When Android uses one of the above URIs to call the provider, Android ends up calling
the query() method of the suggestion provider to receive a suggestion cursor. If you see
the implementation of the query() method in Listing 14-20 you will notice that we are
using the selection argument and the selectionArgs argument in order to formulate
and return the cursor.
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To understand what is passed to through these two arguments you will need to see the
searchable.xml, the search metadata file. Listing 14-21 shows the code for this
metadata file.

Listing 14-21. CustomSuggestionProvider Search Metadata

//xml/searchable.xml

<searchable xmlns:android="http://schemas.android.com/apk/res/android"
android:label="@string/search_label"
android:hint="@string/search_hint"
android: searchMode="showSearchLabelAsBadge"
android:searchSettingsDescription="suggests urls"
android:includeInGlobalSearch="true"

android:searchSuggestAuthority="com.ai.android.search.custom.suggesturlprovider"
android:searchSuggestIntentAction="android.intent.action.VIEW"
android:searchSuggestSelection=" ? "

/>

Notice the searchSuggestSelection attribute in the search metadata definition file listing
above. It directly corresponds to the selection argument of the content provider’s
query() method. If you revisit Chapter3 you will know that this argument is typically
used to pass the where clause with substitutable ? symbols. The array of substitutable
values are then passed through the selectionArgs array argument. That indeed is the
case here. When you specify searchSuggestSelection Android assumes that you don’t
want to receive the search text through the URI but instead through the selection
argument of the query() method. In that case Android search will send the ? (notice the
empty space before and after the ? mark) as the value of the selection argument and
passes the query text as the first element of the selection arguments array.

If you don’t specify the searchSuggestSelection then it will pass the search text as the
last path segment of the URI. You can choose one or the other. In our example, we have
chosen the selection approach and not the URI approach.

Exploring Search Metadata for Custom Suggestion Providers

While we are on this topic of search metadata attributes let us explore what other
attribute are available. We will mainly cover those attributes that are often used or
relevant to suggestion providers. For a complete list you can refer to the SearchManager
APl URL:

http://developer.android.com/reference/android/app/SearchManager.html

The searchSuggestIntentAction attribute is used to pass or specify the intent action
when the SearchActivity is invoked through an intent. This allows the SearchActivity
to do something other than the default search. You can see this in Listing 14-23 where
the searchActivity is looking for either a VIEW action or the SEARCH action by
examining the action value of the intent.

Another attribute that we are not using here, but which is available to suggestion
providers, is called searchSuggestPath. If specified, this string value is appended to the
URI (one that invokes the suggestion provider) after the SUGGEST_URI_PATH_QUERY.
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This allows a single custom suggestion provider to respond to two different search
activities. Each SearchActivity will use a different URI suffix.

Just as with the Intent action, you can also specify intent data using the
searchSuggestIntentData attribute. This is a data URI that can be passed along the
action to the search activity, as part of the intent, when invoked.

Another attribute called searchSuggestThreshold indicates the number of characters that
have to be typed in QSB before invoking this suggestion provider. The default threshold
value is zero.

The attribute queryAfterZeroResults (true or false) indicates if the provider should be
contacted if the current set of characters returned zero set of results for the next set of
characters.

Now that we have looked at the URIs, selection arguments, and search metadata, let’s
move on now to the most important aspect of a suggestion provider: the suggestion
cursor.

Suggestion Cursor Columns

A suggestion cursor is, after all, a cursor. It is no different from the database cursors we
discussed at length in Chapter 3. The suggestion cursor acts as the contract between
the Android search facility and a suggestion provider. This means the names and types
of the columns that the cursor returns are fixed and known to both parties.

To provide flexibility to search, Android search offers a large number of columns, most
of which are optional. A suggestion provider does not need to return all these columns;
it can ignore sending in the columns that are not relevant to this suggestion provider. In
this section we will cover the meaning and significance of most of the columns (for the
rest, you can refer to the SearchManager APl URL, which we have mentioned a few times
already).

First, we’ll talk about the columns that are available for a suggestion provider to return,
what each column means, and how it affects search.

Like all cursors, a suggestion cursor also has to have an _id column. This is a
mandatory column. Every other column starts with a SUGGEST_COLUMN_ prefix.
These constants are defined as part of the SearchManager API reference. We will talk
about the most frequently used columns below. For the complete list use the API
references indicated at the end of this chapter.

B text 1: This is the first line of text in your suggestion (see Figure 14-3).

B text 2: This is the second line of text in your suggestion (see Figure
14-3).

B icon_1:This is the icon on the left side in a suggestion and is typically
aresource ID
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B icon_2:Thisis the icon on the right side in a suggestion and is
typically a resource ID

B intent_action: This is what is passed to the SearchActivity when it is
invoked as the intent action. This will override the corresponding intent
action when available in the search metadata (see Listing 14-21).

B intent_data: This is what is passed to the SearchActivity when it is
invoked as the intent data. This will override the corresponding intent
action when available in the search metadata (see Listing 14-21). This
is a data URI.

B intent_data_id: This gets appended to the data URI. It is especially
useful if you want to mention the root part of the data in the metadata
one time and then change this for each suggestion. It is a bit more
efficient that way.

B query: The query string to be used to send to the search activity.

B shortcut_id: As indicated earlier, Android search caches suggestions
provided by a suggestion provider. These cached suggestions are
called shortcuts. If this column is not present, Android will cache the
suggestion and will never ask for an update. If this contains a value
equivalent to SUGGEST_NEVER_MAKE_SHORTCUT, then Android
will not cache this suggestion. If it contains any other value, this ID is
passed as the last path segment of the shortcut URI. (See the section
“Understanding Suggestion Provider URIs.”)

B spinner_while refreshing: This Boolean value will tell Android if it
should use a spinner when it is in the process of updating the
shortcuts.

There are a variable set of additional columns for responding to action keys. We will
cover that in the action keys section later. Let us see how our custom suggestion
provider returns these columns.

Populating and Returning the List of Columns

Each custom suggestion provider is not required to return all these columns. For our
suggestion provider we will return only a subset of the columns based on the
functionality indicated in the “Planning the Custom Suggestion Provider” section.

By looking at Listing 14—20 you can see that out list of columns is as follows (extracted
and reproduced in Listing 14-22):

Listing 14-22. Defining Suggestion Cursor Columns

private static final String[] COLUMNS = {
"_id", // must include this column
SearchManager.SUGGEST_COLUMN_TEXT 1,
SearchManager .SUGGEST_COLUMN_TEXT 2,
SearchManager.SUGGEST_COLUMN_INTENT DATA,
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SearchManager.SUGGEST_COLUMN_INTENT_ ACTION,
SearchManager . SUGGEST_COLUMN_SHORTCUT_ID

b

These columns are chosen so that the following functionality is met:

The user enters a word with a hint like “great.m” in the QSB, our suggestion provider will
not respond until there is a “.” in the search text. Once it is recognized, the suggestion
provider will extract the word from it (in this case, “great”) and then provide two

suggestions back.

The first suggestion is to invoke the thefreewebdictionary.com with this word and a
second suggestion is to search Google with a pattern of define:great.

To accompilish this, the provider loads up the column intent _action as
intent.action.view and the intent data containing the entire URI. The hope is that
Android will launch the browser when it sees the data URI starting with http://.

We will populate the text1 column with search some-website with: and text2 with the
word itself (again, great, in this case). We will also set the shortcut ID to
SUGGEST_NEVER_MAKE_SHORTCUT to simplify things. This setting disables caching
and also prevents the suggest URI being fired.

This completes our analysis of custom suggestion provider class source code. We have
learned about URlIs, suggestion cursors, and suggestion provider-specific search
metadata. We also know how to populate suggestion columns.

Now let’s look into implementing the search activity for our custom suggestion provider.

Implementing a Search Activity for a Custom Suggestion
Provider

As we have pointed out, implementation of a custom suggestions provider has two
components: a custom suggestions provider and a search activity that can respond to
suggestions. In the previous section we covered the custom suggestions provider
implementation. We will look at the corresponding Search activity next.

Just as we did in the previous section, we’ll start by discussing the general
responsibilities of a search activity. We will then present the source code to give you a
bird’s-eye view of how those responsibilities are fulfilled.

Responsibilities of a Search Activity

During the simple suggestion provider implementation we covered only some of the
responsibilities of a search activity. Now let’s look at the aspects we overlooked.

Android search invokes a search activity in order to respond to search actions from one
of two ways. This can happen either when a search icon is clicked from the QSB or
when the user directly clicks on a suggestion.
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When invoked, a search activity needs to examine why it is invoked. This information is
available in the intent action. The search activity needs to examine intent action to do
the right thing. In many cases, this action is ACTION_SEARCH. However, a suggestion
provider has the option of overriding it by specifying an explicit action either through
search metadata or through a suggestion cursor column. This type of action can be
anything. In our case, we are going to be using a VIEW action.

As we pointed out in our discussion of the simple suggestion provider, it is also possible
to set up the launch mode of the search activity as a singleTop. In this case, the search
activity has the added responsibility of responding to onNewIntent() in addition to
onCreate(). We will cover both these cases and show how similar they are.

We will use both onNewIntent() and onCreate() to examine both ACTION_SEARCH and
also ACTION_VIEW. In case of search action we will simply display the query text back
to the user. In case of view action we will transfer control to a browser and finish the
current activity so that the user has the impression of invoking the browser by directly
clicking on the suggestion.

With that, let us examine the source code of SearchActivity.java.

Source Code of SearchActivity for a Custom Suggestion Provider

Now that we know the responsibilities of a search activity and, specifically, which ones
are applicable for our example, we can show you the source code of this search activity
(Listing 14-23).

Listing 14-23. SearchActivity

//file: SearchActivity.java
public class SearchActivity extends Activity

private final static String tag ="SearchActivity";

@0verride

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

Log.d(tag,"I am being created");
setContentView(R.layout.layout test search activity);

// get and process search query here
final Intent queryIntent = getIntent();

//query action

final String queryAction = queryIntent.getAction();

Log.d(tag,"Create Intent action:"+queryAction);

final String queryString =
queryIntent.getStringExtra(SearchManager.QUERY);

Log.d(tag,"Create Intent query:"+queryString);

if (Intent.ACTION_SEARCH.equals(queryAction))

this.doSearchQuery(queryIntent);



}
else if (Intent.ACTION_VIEW.equals(queryAction))

this.doView(queryIntent);

else {
Log.d(tag,"Create intent NOT from search");
return;
}
@verride

public void onNewIntent(final Intent newIntent)

super.onNewIntent(newIntent);
Log.d(tag,"new intent calling me");

// get and process search query here
final Intent queryIntent = newIntent;

//query action
final String queryAction = queryIntent.getAction();
Log.d(tag,"New Intent action:"+queryAction);

final String queryString =
queryIntent.getStringExtra(SearchManager.QUERY);
Log.d(tag,"New Intent query:"+queryString);

if (Intent.ACTION_SEARCH.equals(queryAction))
this.doSearchQuery(queryIntent);

ilse if (Intent.ACTION VIEW.equals(queryAction))
this.doView(queryIntent);

else {
Log.d(tag,"New intent NOT from search");

return;

}

private void doSearchQuery(final Intent queryIntent)

final String queryString =
queryIntent.getStringExtra(SearchManager.QUERY);
appendText("You are searching for:" + queryString);

private void appendText(String msg)

TextView tv = (TextView)this.findViewById(R.id.text1);
tv.setText(tv.getText() + "\n" + msg);

private void doView(final Intent queryIntent)
{
Uri uri = queryIntent.getData();
String action = queryIntent.getAction();
Intent i = new Intent(action);

CHAPTER 14: Android Search
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i.setData(uri);
startActivity(i);
this.finish();

}

We'll start our analysis of this source code by examining first how this search activity is
invoked.

Details of SearchActivity Invocation

Like all activities, we know that a search activity must have been invoked through an
intent. However, it would be wrong to assume that it is always the action of the intent
that is responsible for this. As it turns out, the search activity is invoked explicitly
through its component name specification.

You might ask why this is important. Well, we know that in our suggestion provider we
are explicitly specifying an intent action in the suggestion row. If this intent action is
VIEW and the intent data is an HTTP URL, then an unsuspecting programmer would
think that a browser will be launched in response, and not the search activity. That
would certainly be desirable. But because the ultimate intent is also loaded with the
component name of search activity in addition to the intent action and data, the
component name will take precedence.

We are not sure why this restriction is there or how to overcome it. But the fact is,
irrespective of the intent action that your suggestion provider specifies, search activity is
the one that is going to be invoked. In our case, we will simply launch the browser from
the search activity and close the search activity.

To demonstrate this, here is the intent that Android fires off to invoke our search activity
when we click on a suggestion:

launching Intent {

act=android.intent.action.VIEW

dat=http://www.google.com

f1g=0x10000000
cmp=com.ai.android.search.custom/.SearchActivity (has extras)

Notice the component spec of the intent. It is directly pointing to the search activity. So
no matter what intent action you indicate, Android will always invoke search activity. As
a result, it becomes the responsibility of the search activity to invoke the browser.

Let us look at what we do with these intents in the search activity.

Responding to ACTION_SEARCH and ACTION_VIEW

We know that a search activity is explicitly invoked by name by Android search.
However, the invoking intent also carries with it the action that is specified. When QSB
invokes this activity through the search icon this action is ACTION_SEARCH.
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This action could be different if it was invoked by a search suggestion. It depends on
how the suggestion provider set up the suggestion. In our case, the suggestion provider
set this up as an ACTION_VIEW.

As a result, a search activity needs to examine the type of action. Here is how we
examine this code to see whether to call a search query method or the view method.
(This code segment is extracted from Listing 14-23)

if (Intent.ACTION SEARCH.equals(queryAction))
this.doSearchQuery(queryIntent);
}
else if (Intent.ACTION VIEW.equals(queryAction))

this.doView(queryIntent);

From the code you can see that we invoke doView() for a view action and
doSearchQuery() in the case of a search action.

In the doView() function we will retrieve the action and the data URI and populate a new
intent with them and then invoke the activity. This will invoke the browser. We will finish
the activity so that the back button takes you back to whatever search invoked it.

In the doSearchQuery() we are just logging the search query text to the view. Let us take
a look at the layout that is used to support doSearchQuery()

Search Activity Layout

Listing 14-24 shows a simple layout that is used by a search activity in case of
doSearchQuery().The only important element is highlighted in bold.

Listing 14-24. SearchActivity Layout XML

//file: layout_search_activity.xml

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill parent"
android:layout_height="fill parent"
>

<TextView
android:id="@+id/text1"
android:layout_width="fill parent"
android:layout_height="wrap_content"
android:text="@string/search_activity_main_text"
/>

It is appropriate at this point to show you the strings.xml that is responsible for some of
the text needs of this application.
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Corresponding strings.xml

This strings.xml as shown in Listing 14-25 defines text strings for the layout and also
such things as the name of the application, some strings for configuring the local search,
and the like.

Listing 14-25. strings.xml

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="search_activity main_text">
This is the search activity.
\n\n
This will be invoked if action_search
is used as opposed to action_view.
\n\n
action_search happens if you press the search icon.
\n\n
action_view happens if you press on the suggestion
</string>
<string name="app_name">Custom Suggest Application</string>
<string name="search_label">Custom Suggest Demo</string>
<string name="search_hint">Custom Suggest Demo Hint</string>
</resources>

Responding to onCreate() and onNewintent()

If you examine Listing 14-23 again, you will see that the code in onCreate() and
onNewIntent() is almost identical. This is not an uncommon pattern.

When a search activity is invoked, depending on the launch mode of the search activity,
either onCreate() or a onNewIntent() is called. If you don’t respond to one of these you
may miss a search invocation.

NOTE: For a useful reference on launch modes and onNewIntent() see the “References”
section at the end of this chapter.

Notes on Finishing a Search Activity

Earlier in this discussion we briefly mentioned how to respond to doView(). Listing 14-26
shows you the code for this function now (excerpted from Listing 14-26).

Listing 14-26. Finishing the Search Activity

private void doView(final Intent queryIntent)

Uri uri = queryIntent.getData();

String action = queryIntent.getAction();
Intent i = new Intent(action);
i.setData(uri);

startActivity(i);

this.finish();
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The goal of this function is to invoke the browser. If we were not doing the finish() at
the end, the user would be taken back to the search activity from the browser after
clicking the back button, instead of back to the search screen where they came from,
as expected.

Ideally, to give the best user experience the control should never pass through the
search activity. Finishing this activity solves that problem. The preceding code segment
also gives us an opportunity to examine how we transfer the intent action and intent
data from the original intent (which are set by the suggestion provider) and then pass
them on to a new browser intent.

This concludes several discussions. We have shown you a detailed suggestion provider
implementation and a search activity implementation. In the process, we have also
shown you the search metadata file and the strings.xml. We will conclude our
examination of the files needed for implementing this chapter’s project with a look at the
application level manifest file.

Custom Suggestions Provider Manifest File

The manifest file is where you bring together many components of your application. For
our custom suggestions provider application as in other examples, this is where you
declare its components, such as the search activity and the suggestion provider. You
also use the manifest file to declare that this application is enabled for local search by
declaring the “search activity” as the default search.

These details are highlighted bold in the manifest file code (Listing 14-27).
Listing 14-27. Custom Suggestion Provider Manifest File

//file:manifest.xml
<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="com.ai.android.search.custom"

android:versionCode="1"

android:versionName="1.0.0">

<application android:icon="@drawable/icon"
android:label="Custom Suggestions Provider">
I--

i%**************************************************************

* Search related code: search activity
skok sk ok sk sk ok sk sk sk ok sk sk sk ok sk sk sk ok sk sk sk ok sk sk sk ok sk sk sk ok sk sk ok ok ok sk sk ok sk sk ok sk sk ok sk sk ok sk sk skok sk ok ok
-->
<activity android:name=".SearchActivity"
android:label="Search Activity Label"
android:launchMode="singleTop">
<intent-filter>
<action android:name="android.intent.action.SEARCH" />
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>

<meta-data android:name="android.app.searchable"
android:resource="@xml/searchable" />
</activity>



CHAPTER 14: Android Search

¢!-- Declare default search --»>
<meta-data android:name="android.app.default searchable"
android:value=".SearchActivity" />

<!-- Declare Suggestion Provider -->
<provider android:name="SuggestUrlProvider"
android:authorities="com.ai.android.search.custom.suggesturlprovider"

/>
</application>

<uses-sdk android:minSdkVersion="4" />
</manifest>

As you can see, we have highlighted three things:
B Defining the search activity along with its search metadata XML file
B Defining the search activity as the default search for the application
B Defining the suggestion provider and its authority

With all of the source code in place, it is time to take a tour of the application and see
how it looks in the emulator.

Custom Suggestion User Experience

Once you build and deploy this app through ADT you will not see any activity pop-up
because there is no activity to start. Instead, you will see that the application is
successfully installed in the Eclipse console.

This means that the suggestion provider is ready to respond to the global QSB. But
before that can take place, you will need to enable this suggestion provider to
participate in global search.

Earlier in this chapter we showed you how to reach the search settings application. Here
is a shortcut which uses the very search facility we have learned so far.

Open the global QSB and type sett in the QSB. This will bring up the settings
application as one of the suggestions to be invoked.
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Gl @ 3:41Pm

[sed “lq

(= . Settings
‘V’;‘ Application

Figure 14-30. Invoking settings through search

Notice how we are using what we have learned about QSB to invoke the settings
application. Follow the approach specified at the beginning of this chapter to enable this
application for suggestions. Once this is done, type the text in the QSB shown in Figure
14-31.

Tl & 3:44pPM
[chirascuro.m i Q

Search the web
for 'chirascuro.m’

More results...
Custom Suggestions Provider: 2

Figure 14-31. More results from the custom suggestions provider
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Notice how search suggestions from the custom suggestions provider are presented.
Now if you navigate to one of the suggestions provided by our custom suggestions
provider and click the QSB search icon, Android will take you to the search activity
directly without invoking any browser, as shown in Figure 14-32.

search is used as

you press on the

ching for:chirascuro.m

Figure 14-32. Query search invoking search results

This example demonstrates the ACTION_SEARCH vs. the ACTION_VIEW.

Once you have used this suggestion provider a few times, Android will present the
suggestions as part of the main choice and not “more...”. Figure 14-33 shows an
example in which we have typed chiaroscuro.m in the global QSB.

I T & 4:03Pm I
lchiaroscuro.rﬂ ‘ O\

Look up in google.com for
chiaroscuro

Search the web
for 'chiaroscuro.m’

1
Figure 14-33. Suggestion provider precedence
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Notice how the suggestions are directly presented without a further “more...” prompt.
Now if you click on the free dictionary suggestion you will see the invoked browser as in
Figure 14-34.

Visit The High Museum & View Famous Leonardo Da Vinci )
Works. Come See.

www High.org

Free Painting Estimates

Find Top-Rated House Painters. Get Free Estimates Today!
wiww.ServiceMagic.com

il Painting Technique

Learn Pro Oil Painting Techniques 13-DVD Master course. On
Sale Now!

www.LearnAndMaster.com/Painting

Need A Painting Services?

We Offer Limited Painting Services. Call Our Handyman For
Free Estimate

GenesPressureWashing.com

Walls Fine Art Gallery
Years of experience, original work by the Artists you've read

about
www.wallsgallery.com

chi-a-ro-scu-ro = (ig-ar's-sk3ir's, -skySr's)

n. pl. chi-a-ro-scu-ros In all senses also called claire-obscure.
1. The technique of using light and shade in pictorial
representation.
2. The arrangement of light and dark elements in a pictori.
work of art.
3.

a. A woodcut technique in which several blocks are
print different shades of a color.
b. A woodcut print made by this technigue.

[italian : chiaro, bright, iight (from Latin CLarus, clear; see
kelo-2in Indo-European roots) + 0SCUro, dark(from Latin
obsciarus; see (s)keu- in Indo-European roots).]

Figure 14-34. Free dictionary

If you click on the Google suggestion item, you will see the browser shown in Figure 14-35.

Rl @ 3:53Pm
http://www.google.co... | 4

Web Images Videos Maps News Shopping Gm

GO()gle Ideﬁne:chiaroscuro
x

Web

Related phrases: chiaroscuro woodcut
chiaroscuro: patchwork book i chiaroscuro
drawing chiaroscuro: patchwork chiaroscuro:
patchwork book 1 chiaroscuro woodcuts

Definitions of chiaroscuro on the Web:

# a monochrome picture made by using sevd
different shades of the same color
wordnetweb.princeton.edu/perl/webwn

Chiaroscuro (lit. Italian for "light-dark") is g
bel canto classical singing technique, origi

in Italy, in which a light "pretty" sound is c{
with the dark timbre produced in the singe

Figure 14-35. Searching Google for a definition
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Here is an example of what happens if you don’t type the suffix .m
Tl @ 4:06 PM
[chiaroscuro| | Q

Ve E chiaroscuro - definition of chiaros...

www.thefreedictionary.com/chiaroscuro

Chiaroscuro - Wikipedia, the free ...

en.wikipedia.org/wiki/Chiaroscuro

chiaroscuro definition

chiaroscuro san francisco

chiaroscuro pronunciation

chiaroscuro chicago

chiaroscuro lighting

Figure 14-36. Custom provider without a hint

Notice how the suggestion provider hasn’t provided anything back.

This concludes our discussion of building a functional custom suggestions provider from
scratch. Although we’ve covered any aspects of search, there are still a couple of topics
that we haven’t talked about. These are action keys and Application-Specific search
data. We will cover these next.

Using Action Keys and Application-Specific Search
Data

Action keys and application-specific search data add further flexibility to Android search.

Action keys allow us to employ specialized device keys for search-related functionality.
Application-specific search data allow an activity to pass additional data to the search
activity.

Let’s begin with action keys.
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Using Action Keys in Android Search

So far we’ve shown a number of ways to invoke search:
B The search icon available in the QSB

B The search key that is part of a set of action keys (shown on the right
side of Figure 14-1)

B An explicit icon or button that is displayed by an activity
B Any key press based on a type-to-search declaration

In this section we will look at another way of invoking search through action keys. Action
keys are a set of keys available on the device which are tied to specific actions. Some
examples of these action keys are shown in Listing 14-28.

Listing 14-28. List of Action Key Codes

keycode_dpad_up
keycode_dpad_down
keycode_dpad_left
keycode_dpad_right
keycode_dpad_center
keycode_back
keycode call
keycode_camera
keycode_clear
kecode_endcall
keycode_home
keycode_menu
keycode mute
keycode_power
keycode_search
keycode_volume_up
keycode_volume_down

You can see these action keys defined in the API for KeyEvent which is available at the
following URL:

http://developer.android.com/reference/android/view/KeyEvent.html

NOTE: Not all of these action keys can be co-opted for search, but some can, such as
keycode_call. You will have to try each and see which is suitable for your need.

Once you know which action key you want to use you can tell Android that you are
interested in this key by dropping it in the metadata using the XML segment in Listing
14-29.

Listing 14-29. Action Key Definition Example

<searchable xmlns:android="http://schemas.android.com/apk/res/android"
android:label="@string/search_label"
android:hint="@string/search_hint"
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android:searchMode="showSearchLabelAsBadge"

android:includeInGlobalSearch="true"

android:searchSuggestAuthority="com.ai.android.search.simplesp.SimpleSuggestionProvider’
android:searchSuggestSelection=" ? "
>
<actionkey
android:keycode="KEYCODE_CALL"
android:queryActionMsg="call"
android:suggestActionMsg="call"
android:suggestActionMsgColumn="call column" />

<actionkey
android:keycode="KEYCODE_DPAD_ CENTER"
android:queryActionMsg="doquery"
android:suggestActionMsg="dosuggest"
android:suggestActionMsgColumn="my_column" />

</searchable>

You can also have multiple action keys for the same search context. Here is what each
attribute of the actionKey element stands for and how it is used to respond to an action
key press.

B keycode: This is the key code as defined in the KeyEvent API class that
should be used to invoke the search activity. There are two times
when this key identified by the keycode can be pressed. The first is
when the user enters query text in the QSB but hasn’t navigated to any
suggestions. Typically the user, without an action key implementation,
will have pressed the search icon of the QSB. With an action key
specified in the metadata of the search, Android allows the user to
click the action key instead of the QSB search icon. The second is
when the user navigates to a specific suggestion and then clicks the
action key. In both cases the search activity is invoked with an action
of ACTION_SEARCH. To know that this action is invoked through an
action key, look for an extra string called SearchManager.ACTION_KEY. If
you see a value here, you know that you are being called in response
to an action key press.

B queryActionMsg: Any text you enter in this element is passed to the
search activity invoking intent as an extra string called
SearchManager .ACTION_MSG. If you retrieve this message from the intent
and it is the same as what you have specified in the metadata then you
know that you are being called directly from the QSB as a result of
clicking on the action key. Without this test you will not know if the
ACTION_SEARCH is called due to an action key click on the suggestion
directly.
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B suggestActionMsg: Any text you enter in this element is passed to the
search activity invoking intent as an extra string called
SearchManager .ACTION_MSG. The extra keys for this and the
queryActionMsg are the same. If you give the same value for both of
these fields, such as call, then you will not know in what way user has
invoked the action key. In many cases, this is irrelevant so you can just
give the same value for both. But if you have a need to distinguish one
from the other, you will need to specify a value that is different from
the queryActionMsg.

B suggestActionMsgColumn: The values queryActionMsg and
suggestActionMsg apply globally to this search activity and the
suggestion provider. There isn’t a way to alter the action meaning
based on the suggestion. If you would like to do that then you will
need to tell the metadata that there is an extra column in the
suggestion cursor. This will allow Android to pick up the text from that
extra column and send it to the activity as part of the invoking
ACTION_SEARCH intent. Interestingly, the value of this additional column
is sent through the same extra key in the intent, namely
SearchManager .ACTION_MSG.

Among these attributes the key code is mandatory. In addition to this there needs to be
at least one of the additional three attributes present for the action key to fire.

If you were to use the suggestActionMsgColumn, you would need to populate this column
in the suggestion provider class. In Listing 14-29 if you were to use both these keys then
you would need to have two additional string columns defined in the suggest cursor (see
Listing 14-22), namely call column and my_column. In that case, your cursor column
array would be as shown in Listing 14-30.

Listing 14-30. Example of Action Key Columns in the Suggestion Cursor

private static final String[] COLUMNS = {

"_id", // must include this column
SearchManager.SUGGEST_COLUMN_TEXT 1,
SearchManager.SUGGEST_COLUMN_TEXT 2,
SearchManager . SUGGEST_COLUMN_INTENT_DATA,
SearchManager . SUGGEST_COLUMN_INTENT_ACTION,
SearchManager.SUGGEST_COLUMN_SHORTCUT_ID,

"call_column",

"my_column"

)

Working with Application-Specific Search Context

Android search allows an activity to pass additional search data to the search activity
when it is invoked. We will walk through the details of this now.

As we have shown, an activity in your application can override the onSearchRequested()
method to disable search by returning false. Interestingly, the same method can be used
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instead to pass additional application-specific data to the search activity. Listing 14-31
shows an example.

Listing 14-31. Passing Additional Context

public boolean onSearchRequested()

Bundle applicationData = new Bundle();
applicationData.putString("string key","some string value");
applicationData.putLong("long key",290904);

applicationData.putFloat("float_key",2.0f);

startSearch(null, // Initial Search search query string
false, //don't "select initial query"”
applicationData, // extra data
§alse // don't force a global search
)

return true;

NOTE: You can use the following Bundle API reference to see the various functions available on
the bundle object:
http://developer.android.com/reference/android/os/Bundle.html.

Once the search has started this way, the activity can use the extra called
SearchManager.APP_DATA to retrieve the application data bundle. Listing 14-32 shows
how you can retrieve each of the above fields.

Listing 14-32. Retrieving Additional Context

Bundle applicationData =
queryIntent.getBundleExtra(SearchManager.APP_DATA);

if (applicationData != null)

{

String s = applicationData.getString("string key");
long 1 = applicationData.getLong("long key");
float f = applicationData.getFloat("float key");

}

Let us talk about the startSearch() method. You can find this method at the following
URL as part of the Activity API:

http://developer.android.com/reference/android/app/Activity.html
This takes the following four arguments
B  initialQuery // a string argument
B  selectInitialQuery // boolean
B applicationDataBundle //Bundle
B globalSearchOnly //boolean
The first argument, if available, will populate the query text in the QSB.
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The second Boolean argument will highlight the text if true. Doing so will enable the user
to replace all of the selected query text with what is typed over. If this is false, then the
cursor will be at the end of the query text.

The third argument is, of course, the bundle that we are preparing.

The fourth argument, if true, will always invoke a global search. If it is false, then the
local search is invoked first, if available; otherwise, it will use the global search.

Resources

As we come to the end of this chapter, we would like to give you a list of resources that
we found valuable in writing it.

You can use the following to find the main documentation on Android search from
Google. The same URL also works as the API reference for the main Android search
facility, namely SearchManager:

http://developer.android.com/reference/android/app/SearchManager.html

As you design your own search activities, it is sometimes advantageous to set them up
as singleTop resulting in the generation of a onNewIntent(). You can find more about
this method at

http://developer.android.com/reference/android/app/Activity.html#fonNewIntent«
(android.content.Intent)

You can refer to the following Google sample online to see how an example suggestion
provider is implemented. This link points primarily to the source code of the
implementation.

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

You can read about the Search Recent Suggestions API at

http://developer.android.com/reference/android/provider/SearchRecentSuggestions.html

Read the material at the following URL to understand activities, tasks and launch
modes, especially the singleTop launch mode, which is used often as a search activity:

http://developer.android.com/guide/topics/fundamentals.html

You can use the following Bundle API reference to see the various functions available on
the bundle object. This is useful for application-specific search data:

http://developer.android.com/reference/android/os/Bundle.html

You can find the authors’ research on Android search at the following URL. We will
continue to update the content even after this book is published. You will also find
additional links that will point to a location where you can download the projects
described in this chapter.

http://www.satyakomatineni.com/akc/display?url=NotesIMPTitlesURL&ownerUserId=+
satya8folderName=Android%20Search
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Summary

In this chapter we laid out in a fair amount of detail the internal workings of Android
search. You have learned how activities and suggestion providers interact with Android
search. We have showed you how to use the SearchRecentSuggestionsProvider.

We coded from scratch a custom suggestions provider and, in the process,
demonstrated the suggestion cursor and its columns in detail. We explored the URIs
that are responsible for getting data from suggestion providers. We have presented a lot
of sample code that should make it easy to devise and implement your creative search
strategies.

Based on the flexibility of the suggestion cursor alone, Android search transcends a
simple search to become a true conduit for information at your fingertips.
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Exploring Text to Speech
and Translate APIs

Android 1.6 and later features a multilingual speech synthesis engine called Pico. It
allows any Android application to speak a string of text with an accent that matches the
language. Text to speech allows applications to interact with users without users having
to look at the screen. This can be extremely important for a mobile platform. How many
people have accidentally walked into traffic when they were reading a text message?
What if you could simply listen to your text messages instead? What if you could listen
to a walking tour instead of reading while walking? There are countless applications
where the inclusion of voice would improve an application’s usefulness. In this chapter,
we’ll explore the TextToSpeech class of Android and learn what it takes to get our text
spoken to us. We’ll also learn how to manage the locales, languages, and voices
available.

This chapter will also describe how to interface to the online Google Translate API for
translating text from one language to another. This capability has been available for a
while now.

The Basics of Text to Speech in Android

Before we begin to integrate Text to Speech (TTS) into an application, let’s hear it in
action. In the emulator or device (Android SDK 1.6 or above), go to the main Settings
screen, and then choose Text-to-speech (or “Speech synthesis”, depending on which
version of Android you’re running). There is an option called “Listen to an example”.
Click this and you should hear the words “This is an example of speech synthesis in
English.” Notice the other options in this list (see Figure 15-1).

563
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M & 9:48Pm
ext-to-speech settings

Listen to an example

demonstration ¢

settings
override .

Default settings

Speech rate

Figure 15-1. Settings screen for Text to Speech

You can change the language of the voice, and the speech rate. The language option
changes both the words that are spoken as well as the accent of the voice doing the
speaking, although the translation is still “This is an example of speech synthesis” in
whatever language you’ve chosen. The text being read is translated, and the accent also
changes according to the setting of the Language option. Be aware that the Text to
Speech capability is really only the voice part. The translation part is being handled by
Google Translate, which we cover in the second half of this chapter. Later, when we’re
actually implementing TTS in our application, we’ll want to match the voice with the
language, so the French text is spoken with a French voice. The speech rate value goes
from “Very slow” to “Very fast”. Pay careful attention to the option “Always use my
settings”. If this is set by you or by the user here in system settings, it’s possible that
your application will not behave as you expect since the settings here could override
what you want to do in your application.

Let’s understand what is happening when we play with these TTS settings. Behind the
scenes, Android has fired up Pico, a multilingual speech synthesis engine. The
preferences activity we’re in has initialized the engine for our current language and
speech rate. When we click “Listen to an example”, the preferences activity sends text
to the engine, and the engine speaks it to our audio output. Pico has broken down the
text into pieces it knows how to say, and it has stitched those pieces of audio together
in a way that sounds fairly natural. The logic inside the engine is actually much more
complex than that, but for our purposes, we can pretend it’s magic. Fortunately for us,
this magic takes up very little room in terms of disk space and memory, so Pico is an
ideal addition to a phone.

There is only one TTS engine on the device. The TTS engine is shared across all
activities on the device, so we must be aware that we are not the only ones that might
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be using the TTS engine. It also means that we cannot be sure when our text will be
spoken, or even if it will be spoken at all. The interface to the TTS engine provides us
with callbacks, however, so we have some idea of what is going on with the text we’ve
sent to be spoken.

In this example, we’re going to create an application that will read our typed text back to
us. It is fairly simple, but it’s designed to show you how easy it can be to set up Text to
Speech. To begin, create a new Android Project using the artifacts from Listing 15-1.

Listing 15-1. XML and Java Code for Simple TTS Demo

<?xml version="1.0" encoding="utf-8"?>

<!-- This file is /res/layout/main.xml -->

<LinearlLayout xmlns:android:"http://schemas.android.com/apk/res/android"
android:orientation=' vertlcal"
android:layout_width="fill parent"
android:layout_height="fill parent">

<EditText android:id="@+id/wordsToSpeak"
android:hint="Type words to speak here"
android:layout_width=" flll _parent”
android:layout_height="wrap_content"/>

<Button android:id="@+id/speak"
android:text="Speak"
android:layout_width=' wrap_content
android:layout_ helght "wrap_content”
android:enabled="false" />

</LinearLayout>

import android.app.Activity;

import android.content.Intent;

import android.os.Bundle;

import android.speech.tts.TextToSpeech;

import android.speech.tts.TextToSpeech.OnInitlListener;
import android.util.log;

import android.view.View;

import android.view.View.OnClickListener;

import android.widget.Button;

import android.widget.EditText;

public class MainActivity extends Activity implements OnInitListener {
private EditText words = null;
private Button speakBtn = null;
private static final int REQ_ TTS STATUS_CHECK =
private static final String TAG = "TTS Demo";
private TextToSpeech mTts;

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

@0verride

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

words = (EditText)findViewById(R.id.wordsToSpeak);
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speakBtn = (Button)findViewById(R.id.speak);
speakBtn.setOnClickListener(new OnClickListener() {
@0verride
public void onClick(View view) {
mTts.speak(words.getText().toString(), TextToSpeech.QUEUE_ADD, null);

)

// Check to be sure that TTS exists and is okay to use

Intent checkIntent = new Intent();
checkIntent.setAction(TextToSpeech.Engine.ACTION CHECK TTS DATA);
startActivityForResult(checkIntent, REQ TTS STATUS CHECK);

}

protected void onActivityResult(int requestCode, int resultCode, Intent data) {
if (requestCode == REQ TTS STATUS CHECK) {

switch (resultCode) {

case TextToSpeech.Engine.CHECK_VOICE_DATA PASS:
// TTS is up and running
mTts = new TextToSpeech(this, this);
Log.v(TAG, "Pico is installed okay");
break;

case TextToSpeech.Engine.CHECK_VOICE_DATA BAD_DATA:

case TextToSpeech.Engine.CHECK_VOICE_DATA MISSING DATA:

case TextToSpeech.Engine.CHECK_VOICE_DATA_MISSING VOLUME:
// missing data, install it
Log.v(TAG, "Need language stuff: " + resultCode);
Intent installIntent = new Intent();
installlIntent.setAction(

TextToSpeech.Engine.ACTION_INSTALL_TTS DATA);

startActivity(installIntent);
break;

case TextToSpeech.Engine.CHECK VOICE_DATA FAIL:

default:
Log.e(TAG, "Got a failure. TTS apparently not available");

else {
// Got something else

}

@0verride
public void onInit(int status) {
// Now that the TTS engine is ready, we enable the button
if( status == TextToSpeech.SUCCESS) {
speakBtn.setEnabled(true);

}

@0verride
public void onPause()

super.onPause();
// if we're losing focus, stop talking
if( mTts != null)

mTts.stop();
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@0verride
public void onDestroy()
{

super.onDestroy();
mTts.shutdown();

}
}

Our Ul for this example is a simple EditText view to allow us to type in the words to be
spoken, plus a button to initiate the speaking. (See Figure 15-2.) Our button has an
onClick() method which grabs the text string from the EditText view, and queues it for
the TTS engine using speak() with QUEUE_ADD. Remember that the TTS engine is being
shared, so in this case we queue up our text for speaking behind whatever else might be
there (which is most likely nothing). The other option is QUEUE_FLUSH, which will throw
away the other text in the queue and immediately play ours instead. At the end of our
onCreate() method, we initiate an Intent which requests the TTS engine to let us know
if everything is okay for text to be spoken. Because we want the answer back, we use
startActivityForResult() and pass a request code. We get the response in
onActivityResult() where we look for CHECK_VOICE_DATA PASS. Because the TTS engine
can return more than one type of resultCode meaning OK, we cannot look for
RESULT_OK. See the other values we can get by reviewing the switch statement.

Tl @ 10:33PM

{TTs Demo

| Type words to speak here

Figure 15-2. User interface of TTS demo

If we get CHECK_VOICE_DATA_PASS back, we instantiate a TextToSpeech object. Notice
that our MainActivity implements OnInitListener. This allows us to receive a callback
when the TTS engine interface has been created and is available, which we receive with
the onInit() method. If we get SUCCESS inside of onInit(), then we know we’re ready to
speak text and we enable our button in the Ul. Two more things to note are the call to
stop() in onPause(), and the call to shutdown() in onDestroy(). We call stop() because
if something goes in front of our application, we’ve lost focus and should stop talking.
We don’t want to interrupt something audio-based in another activity that has jumped in
front. We call shutdown() to notify Android that we’re through with the TTS engine and
the resources can be released.

Go ahead and experiment with this example. Try different sentences or phrases. Now
give it a large block of text to hear it go on and on. Now consider what would happen if
our application were interrupted while the large block of text was being read, perhaps if
some other application made a call to the TTS engine with QUEUE_FLUSH, or we simply
lost focus. In fact, go ahead and hit the Home button while a large block of text is being
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spoken. Because of our call to stop() in onPause(), the speaking stops, even though our
application is still running in the background. If our application regains focus, how can
we know where we were? It would be nice if we had some way to know where we left off
so we could begin speaking again, at least close to where we left off. There’s a way, but
it takes a bit of work.

Using Utterances to Keep Track of Our Speech

The TTS engine can invoke a callback in your application when it has completed
speaking a piece of text, called an “utterance” in the TTS world. We set the callback
using the setOnUtteranceCompletedListener() method on the TTS instance, mTts in our
example above. When calling speak(), we can add a name-value pair to tell the TTS
engine to let us know when that utterance is finished being played. By sending unique
utterance IDs to the TTS engine, we can keep track of which utterances have been
spoken and which have not. If we regain focus after an interruption, we could resume
speaking with the next utterance after the last completed utterance. Building upon our
previous example, change the code as shown in Listing 15-2 (changes are in bold).

Listing 15-2. Changes to MainActivity to lllustrate Utterance Tracking

import java.util.HashMap;
import java.util.StringTokenizer;

public class MainActivity extends Activity implements OnInitlListener, «
OnUtteranceCompletedlListener

private int uttCount = 0;
private int lastUtterance = -1;
private HashMap<String, Strings> params = new HashMap<String, Strings();

@0verride
public void onClick(View view) {
StringTokenizer st = new StringTokenizer(words.getText().toString(),",.");
while (st.hasMoreTokens()) {
params.put(TextToSpeech.Engine.KEY_PARAM_UTTERANCE_ID,
String.valueOf(uttCount++));
mTts.speak(st.nextToken(), TextToSpeech.QUEUE_ADD, params);;

@0verride
public void onInit(int status) {
// Now that the TTS engine is ready, we enable the button
if( status == TextToSpeech.SUCCESS) {
speakBtn.setEnabled(true);
mTts.setOnUtteranceCompletedListener(this);
}
}

@0verride

public void onUtteranceCompleted(String uttId) {
Log.v(TAG, "Got completed message for uttId: " + uttId);
lastUtterance = Integer.parseInt(uttId);
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The first thing we need to do is make sure our MainActivity also implements the
OnUtteranceCompletedListener interface. This will allow us to get the callback from the
TTS engine when the utterances finish being spoken. We also need to modify our button
onClick() method to pass the extra information to associate an utterance ID to each
piece of text we send. For this new version of our example we’re going to break up our
text into utterances using the comma and period characters as separators. We then loop
through our utterances passing each with QUEUE_ADD and not QUEUE_FLUSH (we don’t
want to interrupt ourselves!) and a unique utterance ID, which is a simple incrementing
counter, converted to a String, of course. We can use any unique text for an utterance
ID, since it’s a String; we’re not limited to numbers. In fact, we could use the string itself
as the utterance ID, although if the strings get very long we might not want to for
performance reasons. We need to modify the onInit() method to register ourselves for
receiving the utterance completed callbacks and, finally, we need to provide the
callback method onUtteranceCompleted() for the TTS engine to invoke when an
utterance completes. For this example, we’re simply going to log a message to LogCat
for each completed utterance.

When you run this new example, type in some text that contains commas and periods,
and then click the Speak button. Watch the LogCat window as you listen to the voice
reading your text. You will notice that the text is queued up immediately, and as each
utterance completes, our callback is invoked and a message is logged for each
utterance. If you interrupt this example, for example, by clicking Home while the text is
being read, you will see that the voice stops and the callbacks stop. We now know
what the last utterance was, and we can pick up where we left off later when we
regain control.

Using Audio Files for Your Voice

The TTS engine provides a way to properly pronounce words or utterances that by
default come out wrong. For example, if you type in “Don Quixote” as the text to be
spoken, you will hear a pronunciation of the name that is not correct. To be fair, the TTS
engine is able to make a good guess at how words should sound, and cannot be
expected to know every exception to all the rules. So how can this be fixed? One way is
to record a snippet of audio to be played back instead of the default audio. In order to
get the same voice as everything else, we want to use the TTS engine to make the
sound, record the result, then tell the TTS engine to use our recorded sound in place of
what it would normally do. The trick is to provide text that sounds like what we want.
Let’s get started.

Create a new Android project in Eclipse. Use the XML from Listing 15-3 to create the
main layout. We’re going to make this simpler by putting text directly into our layout file
instead of using references to strings. Normally, you would want to use string resource
IDs in your layout file. The layout will look like Figure 15-3.

Listing 15-3. A Layout XML file to Demonstrate Saved Audio for Text

<?xml version="1.0" encoding="utf-8"?>
<!-- This file is /res/layout/main.xml -->
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<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical" android:layout width="fill parent"
android:layout_height="fill parent">

<EditText android:id="@+id/wordsToSpeak"
android:text="Dohn Keyhotay"
android:layout_width="fill parent"
android:layout_height="wrap_content"/>

<Button android:id="@+id/speakBtn"
android:text="Speak"
android:layout_width="wrap_content"”
android:layout_height="wrap content"
android:enabled="false" />

<TextView android:id="@+id/filenamelLabel"”
android:text="Filename:"
android:layout_width="wrap_content"
android:layout_height="wrap content"/>

<EditText android:id="@+id/filename"
android:text="/sdcard/donquixote.wav"
android:layout_width="fill parent"
android:layout_height="wrap_content"/>

<Button android:id="@+id/recordBtn"
android:text="Record"
android:layout_width="wrap_content"”
android:layout_height="wrap_content"
android:enabled="false" />

<Button android:id="@+id/playBtn"
android:text="Play"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:enabled="false" />

<TextView android:id="@+id/useWithLabel"
android:text="Use with:"
android:layout_width="wrap_content"
android:layout_height="wrap_content"/>

<EditText android:id="@+id/realText"
android:text="Don Quixote"
android:layout width="fill parent"”
android:layout_height="wrap_content"/>

<Button android:id="@+id/assocBtn"
android:text="Associate"
android:layout_width="wrap_content"
android:layout_height="wrap content"
android:enabled="false" />

</LinearLayout>
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/sdcard/donquixote.wav

Use with

Figure 15-3. User interface of TTS demo that associates a sound file to text

We need a field to hold the special text that we’ll record with the TTS engine into a
sound file. We supply the file name in the layout as well. Finally, we need to associate
our sound file to the actual string we want the sound file to play for.

Now let’s look at the Java code for our MainActivity (see Listing 15-4). In the
onCreate() method, we set up button click handlers for the Speak, Play, Record, and
Associate buttons, then we initiate the TTS engine using an intent. The rest of the code
consists of callbacks to handle the result from the intent that checks for a properly set
up TTS engine, to handle the initialization result from the TTS engine, and the normal
callbacks for pausing and shutting down our activity.

Listing 15-4. Java Code to Demonstrate Saved Audio for Text

import java.io.File;

import android.app.Activity;

import android.content.Intent;

import android.media.MediaPlayer;

import android.os.Bundle;

import android.speech.tts.TextToSpeech;
import android.speech.tts.TextToSpeech.OnInitlListener;
import android.util.Log;

import android.view.View;

import android.view.View.OnClicklListener;
import android.widget.Button;

import android.widget.EditText;

import android.widget.Toast;

public class MainActivity extends Activity implements OnInitListener {
private EditText words = null;
private Button speakBtn = null;
private EditText filename = null;
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private Button recordBtn = null;

private Button playBtn = null;

private EditText useWith = null;

private Button assocBtn = null;

private String soundFilename = null;

private File soundFile = null;

private static final int REQ_TTS_STATUS CHECK = 0;
private static final String TAG = "TTS Demo";
private TextToSpeech mTts = null;

private MediaPlayer player = null;

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

@0verride

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

words = (EditText)findViewById(R.id.wordsToSpeak);
filename = (EditText)findViewById(R.id.filename);
useWith = (EditText)findViewById(R.id.realText);

speakBtn = (Button)findViewById(R.id.speakBtn);
speakBtn.setOnClickListener(new OnClickListener() {
@0verride
public void onClick(View view) {
mTts.speak(words.getText().toString(), TextToSpeech.QUEUE_ADD, null);

b

recordBtn = (Button)findViewById(R.id.recordBtn);
recordBtn.setOnClickListener(new OnClickListener() {
@0verride
public void onClick(View view) {
soundFilename = filename.getText().toString();
soundFile = new File(soundFilename);
if (soundFile.exists())
soundFile.delete();

if(mTts.synthesizeToFile(words.getText().toString(), null,

soundFilename)
== TextToSpeech.SUCCESS) {
Toast.makeText(getBaseContext(),
"Sound file created",
Toast.LENGTH_SHORT).show();
playBtn.setEnabled(true);
\ assocBtn.setEnabled(true);
else {
Toast.makeText(getBaseContext(),
"Oops! Sound file not created",
Toast.LENGTH_SHORT).show();
}
s

playBtn = (Button)findViewById(R.id.playBtn);
playBtn.setOnClickListener(new OnClickListener() {
@0verride
public void onClick(View view) {
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try {
player = new MediaPlayer();

player.setDataSource(soundFilename);
player.prepare();
player.start();

}
catch(Exception e) {
Toast.makeText(getBaseContext(),
"Hmmmmm. Can't play file",
Toast.LENGTH_SHORT).show();
e.printStackTrace();
}
s

assocBtn = (Button)findViewById(R.id.assocBtn);
assocBtn.setOnClickListener(new OnClickListener() {
@0verride
public void onClick(View view) {
mTts.addSpeech(useWith.getText().toString(), soundFilename);
Toast.makeText(getBaseContext(),
"Associated!",
Toast.LENGTH_SHORT).show();

1);

// Check to be sure that TTS exists and is okay to use

Intent checkIntent = new Intent();

checkIntent.setAction(TextToSpeech.Engine.ACTION CHECK TTS DATA);
) startActivityForResult(checkIntent, REQ TTS STATUS CHECK);

protected void onActivityResult(int requestCode, int resultCode, Intent data) {
if (requestCode == REQ_TTS_STATUS CHECK) {

switch (resultCode) {

case TextToSpeech.Engine.CHECK_VOICE_DATA_PASS:
// TTS is up and running
mTts = new TextToSpeech(this, this);
Log.v(TAG, "Pico is installed okay");
break;

case TextToSpeech Engine.CHECK_VOICE_DATA BAD DATA:

case TextToSpeech.Engine.CHECK VOICE DATA MISSING DATA:

case TextToSpeech Engine.CHECK VOICE DATA MISSING VOLUME:
// missing data, install it
Log.v(TAG, "Need language stuff: " + resultCode);
Intent installIntent = new Intent();
installIntent.setAction(

TextToSpeech.Engine.ACTION_INSTALL TTS DATA);

startActivity(installIntent);
break;

case TextToSpeech.Engine.CHECK_VOICE_DATA_FAIL:

default:
Log.e(TAG, "Got a failure. TTS apparently not available");

else {
// Got something else
}
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@0verride
public void onInit(int status) {
// Now that the TTS engine is ready, we enable buttons
if( status == TextToSpeech.SUCCESS) {
speakBtn.setEnabled(true);
recordBtn.setEnabled(true);

}

@0verride
public void onPause()

super.onPause();
// if we're losing focus, stop playing
if(player != null) {

player.stop();

// if we're losing focus, stop talking
if( mTts != null)
mTts.stop();
}

@0verride
public void onDestroy()

super.onDestroy();
if(player != null) {
player.release();

if( mTts != null) {
mTts.shutdown();
}

}
}

For this example to work, we need to add a permission in our AndroidManifest.xml file
for android.permission.WRITE_EXTERNAL_STORAGE. When you run this example, you
should see the Ul as displayed in Figure 15-3.

We’re going to record some text that sounds like what we want “Don Quixote” to sound
like, except we can’t use the real words. We need to make up text to get the sounds we
want. Click the Speak button to hear how the fake words sound. Not too bad! Then click
Record to write the audio to a WAV file. When the record is successful, the Play and
Associate buttons get enabled. Click the Play button to hear the WAV file directly using a
MediaPlayer. If you like how this sounds, click the Associate button. This invokes the
addSpeech() method on the TTS engine which then ties our new sound file to the string
in the “Use with” field. If this is successful, go back up to the top EditText view and type
in “Don Quixote” and click Speak. Now it sounds like it’s supposed to. Note that the
synthesizeToFile() method only saves to the WAV file format, regardless of the file
name extension, but you can associate other formatted sound files using addSpeech() —
for example, MP3 files. The MP3 files will have to be created some way other than by
using the synthesizeToFile() method of the TTS engine.
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The uses of this method for speaking are very limited. In a scenario with unbounded
words—that is, when you don’t know in advance which words will be presented for
speech—it is impossible to have at the ready all of the audio files you would need to fix
the words that do not get pronounced correctly by Pico. In scenarios with a bounded
domain of words—for example, reading the weather forecast—you could go through an
exercise of testing all of the words in your application to find those that don’t sound right
and fixing them. Even in an unbounded situation, you could prepare some word sounds
in advance so that critical words you expect will sound correct. You might, for instance,
want to have a sound file at the ready for your company name, or your own name!

There’s a dark side to the use of this method, however: the text you pass to speak()
must match exactly the text you used in the call to addSpeech(). Unfortunately, you
cannot provide an audio file for a single word and then expect the TTS engine to use the
audio file for that word when you pass that word as part of a sentence to speak(). To
hear your audio file you must present the exact text that the audio file represents.
Anything more, or less, and Pico kicks in and does the best it can. One way around this
is to break up our text into words, and pass each word separately to the TTS engine.
While this could result in our audio file being played (of course we’d need to record
“Quixote” separately from “Don”), the overall result will be choppy speech, as if each
word were its own sentence. In some applications this might be acceptable. The ideal
use case for audio files occurs when we need to speak predetermined canned words or
phrases, where we know exactly in advance the text we’ll need to have spoken.

So what are we to do when we know we’ll get words in sentences that cannot be
properly spoken by Pico? One method might be to scan our text for known “trouble”
words, and to replace those words with “fake” words that we know Pico can speak
properly. We don’t need to show the text to the user that we give to the speak()
method. So perhaps we could replace “Quixote” in our text with “Keyhotay” before we
call speak(). The outcome is that it sounds right and the user is none the wiser. In terms
of resource usage, storing the fake string is much more efficient than storing an audio
file, even though we’re still calling Pico. We had to call Pico for the rest of our text, so
it’s not much of a loss at all. On the other hand, we don’t want to do too much second-
guessing of Pico. That is, Pico has a lot of intelligence on how to pronounce things, and
if we try to do Pico’s job for it, we could run into trouble quickly.

In our last example, we recorded a sound file for a piece of text, so that when the TTS
engine read it back to us later, it accessed the sound file instead of generating the
speech using Pico. As you might expect, playing a small sound file takes fewer device
resources than running a TTS engine and interfacing with it. Therefore, if you have a
manageable set of words or phrases to provide sound for, you might want to create
sound files in advance, even if the Pico engine pronounces them correctly. This will help
your application run faster. If you have a small number of sound files, you will probably
use less overall memory too. If you take this approach, you will want to use the following
method call:

TextToSpeech.addSpeech(String text, String packagename, int soundFileResourceld)

This is a very simple way of adding sound files to the TTS engine. The text argument is
the string to play the sound file for, packagename is the application package name where
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the resource file is stored, and soundFileResourceld is the resource ID of the sound file.
Store your sound files under your application’s /res/raw directory. When your
application starts up, add your prerecorded sound files to the TTS engine by referring to
their resource ID (e.g., R.raw.quixote). Of course you’ll need some sort of database, or a
predefined list, to know which text each sound file is for. If you are internationalizing
your application, you can store the alternate sound files under the appropriate /res/raw
directory; for example /res/raw-fr for French sound files.

Advanced Features of the TTS Engine

Now that you’ve learned the basics of Text to Speech, let’s explore some advanced
features of the TTS engine. We’'ll start with setting audio streams, which help you direct
the spoken voice to the proper audio output channel. Next, we’ll cover playing earcons
(audible icons) and silence. Then we’ll cover setting language options, and finish with a
few miscellaneous method calls.

Setting Audio Streams

Earlier, we used a params HashMap to pass extra arguments to the TTS engine. One of
the arguments we can pass (KEY_PARAM_STREAM) tells the TTS engine which audio stream
to use for the text we want to hear spoken. See Table 15-1 for a list of the available
audio streams.

Table 15-1. Available Audio Streams

Audio Stream Description

STREAM_ALARM The audio stream for alarms
STREAM_MUSIC The audio stream for music playback
STREAM_NOTIFICATION The audio stream for notifications
STREAM_RING The audio stream for the phone ring
STREAM_SYSTEM The audio stream for system sounds
STREAM_VOICE_CALL The audio stream for phone calls

If the text we want spoken is related to an alarm, then we want to tell the TTS engine to
play the audio over the audio stream for alarms. Therefore, we’d want to make a call like
this prior to calling the speak() method:

params.put(TextToSpeech.Engine.KEY_PARAM STREAM,
String.valueOf(AudioManager.STREAM_ALARM));
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Review Listing 15-2 to recall how we set up and passed a params HashMap to the
speak() method call. You can put utterance IDs into the same params HashMap as the
one you use to specify the audio stream.

Using Earcons

There is another type of sound that the TTS engine can play for us called earcons. An
earcon is like an audible icon. It’s not supposed to represent text, but rather provide an
audible cue to some sort of event, or to the presence of something in the text that is not
textual. An earcon could be a sound to indicate that we’re now reading bullet points
from a presentation, or that we’ve just flipped to the next page. Maybe your application
is for a walking tour and the earcon tells the listener to move on to the next location on
the tour.

To set up an earcon for playback, you need to invoke the addEarcon() method, which
takes two or three arguments, similar to how addSpeech() works. The first argument is
the name of the earcon, similar to the text field of addSpeech(). Convention says that you
should enclose your earcon name in square brackets (e.g., “[boing]”). In the two-
argument case, the second argument is a file-name string. In the three-argument case,
the second argument is the package name, and the third argument is a resource ID,
where the resource ID refers to an audio file most likely stored under /res/raw. To get an
earcon played, use the playEarcon() method, which looks just like the speak() method
with its three arguments.

The reason we use earcons instead of simply playing audio files using MediaPlayer is
due to the queuing mechanism of the TTS engine. Instead of having to determine the
opportune moment to play an audible cue, relying on callbacks to get the timing right,
we can instead queue up our earcons among the text we send to the TTS engine. We
then know that our earcons will be played at the appropriate time, and we can use the
same pathway to get our sounds to the user, including the onUtteranceCompleted()
callbacks to let us know where we are.

Playing Silence

The TTS engine has yet one more play method that we can use: playSilence(). This
method also has three arguments like speak() and playEarcon(), where the second
argument is the queue mode and the third is the optional params HashMap. The first
argument to playSilence() is a long which represents the number of milliseconds to
play silence for. You’d most likely use this method with the QUEUE_ADD mode in order to
separate two different strings of text in time. That is, you could insert a period of silence
in between two strings of text without having to manage the wait time in your
application. You’d simply call speak(), and then playSilence(), and then another call to
speak() to get the desired effect.
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Using Language Methods

We haven’t yet addressed the question of language, so we’ll turn to that now. The Text
to Speech capability reads text using a voice that corresponds to the language it was
created for. The Italian voice is expecting to see text in the Italian language. It
recognizes features of the text in order to pronounce it correctly. For this reason, it
doesn’t make sense to use the wrong language voice with the text sent to the TTS
engine. Speaking French text with an Italian voice is likely to cause problems. It is best
to match up the locale of the text with the locale of the voice.

The TTS engine provides some methods for languages, both to find out what languages
are available, and to set the language for speaking. The TTS engine only has a certain
number of language packs available, although it will be able to reach out to the Android
Market to get more if they are available. We saw some code for this in Listing 15-1
within the onActivityResult() callback, where an Intent was created to get a missing
language. Of course it is possible that the desired language pack has not been made
available yet, but more and more will be available over time.

The method to check on a language is isLanguageAvailable(Locale locale). Since
locales can represent both country and a language, and sometimes a variant, the
answer back is not a simple true or false. The answer could be one of the following:
TextToSpeech.LANG_COUNTRY_AVAILABLE which means that both country and language
are supported, TextToSpeech.LANG_AVAILABLE which means that the language is
supported but not the country, and TextToSpeech.LANG_NOT_SUPPORTED which means that
nothing is supported. If you get back TextToSpeech.LANG_MISSING DATA it means that the
language is supported but the data files were not found by the TTS engine. Your
application should direct the user to the Android Market, or suitable source, to find the
missing data files. For example, the French language might be supported, but not
French Canadian. If that were the case, if Locale.CANADA_FRENCH was passed to the TTS
engine, the response would be TextToSpeech.LANG_AVAILABLE and not
TextToSpeech.LANG_COUNTRY_AVAILABLE. The other possible return value is a special case
where the Locale might include a variant, in which case the response could be
TextToSpeech.LANG_COUNTRY_VAR_AVAILABLE, which means everything is supported.

The method to set a language is setLanguage(Locale locale). This returns the same
result codes as does isLanguageAvailable(). To get the current default locale of the
device, use the Locale.getDefault() method, which will return a locale value such as
en_US or the appropriate value for where you are. Use the getLanguage() method of the
TextToSpeech class to find out the current locale of the TTS engine. It would have been
quite acceptable for us to use something like this in our example above to set the
language for the TTS engine:

switch(mTts.setLanguage(Locale.getDefault())) {
case TextToSpeech.LANG_COUNTRY_AVAILABLE: ..

Finally, to wrap up this discussion of Text to Speech, we’ll cover a few other methods
you can use. The setPitch(float pitch) method will change the voice to be higher or
lower pitched, without changing the speed of the speaking. The normal value for pitch is
1.0. The lowest meaningful value appears to be 0.5 and the highest 2.0. You can set
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values lower and higher, but they don’t appear to change the pitch any more after
crossing these thresholds. The same thresholds appear to hold for the
setSpeechRate(float rate) method. That is, you pass this method a float argument
with a value between 0.5 and 2.0, where 1.0 would be a normal speech rate. A number
higher than 1.0 means faster speaking, and lower than 1.0 means slower speaking.
Another method you might want to use is isSpeaking(). This method returns true or
false to indicate whether or not the TTS engine is currently speaking anything (including
silence from playSilence()). If you need to be notified when the TTS engine has
completed saying everything from its queue, you could implement a BroadcastReceiver
for the ACTION_TTS _QUEUE_PROCESSING COMPLETED broadcast.

Translating Text to a Different Language

In the first half of this chapter we showed you how to get text spoken audibly to the
user. We were able to specify the accent of the voice using the TextToSpeech engine. In
this section we will show you how to translate text from one language to another.
Coupled with TextToSpeech, you will be able to take text from one language and speak
it to your users in another language, complete with a proper voice.

Translating from one language to another is not something that will fit very well on a
mobile device. The number of words in English alone is hundreds of thousands, even
possibly more than a million (depending on how you define “English”). Loading
languages and rules onto a mobile device to allow translation between arbitrary pairs of
languages is just not feasible, yet.

Google has supplied an API on the Internet that does translations. It takes a string of
text, and a pair of language specifications, one for the source and one for the
destination, and it converts the text from the source language to the destination
language. There is a catch though. The original intent of this service was to be called
from web sites, not mobile devices. The Terms of Use for the Google AJAX Language
API (as it is formally known) does not have a version for Android devices, like the Google
Maps API Terms of Use does. To read the Terms of Use for the AJAX Language API,

go here:

http://code.google.com/apis/ajaxlanguage/terms.html

While it is not entirely clear that Google intends Android developers to use this API, in
fact, a demonstration of this APl was given at Google 1/0 in May 2009 using an Android
application! Perhaps by the time you read this, Google will have a separate Terms of
Use for Android for the AJAX Language API, or perhaps the existing Terms will have
been updated to make it clearer how they intend for it to be used with Android. In the
meantime, you have a couple of options. First, you could go ahead and use the AJAX
Language API directly from your Android application, as we will show you next. Second,
you could access the AJAX Language API using a web server that you control, like a
proxy to the AJAX Language API. Your application would interface with your web server,
and your web server would make the calls to the AJAX Language API. With your own
web server in the middle, it becomes much easier to disable the access to the AJAX
Language API from your application, since you control a chokepoint between them. Of
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course, there may not be much you can do to allow your application to continue to work
if you can’t use the Google service anymore. At a minimum, you could build in some sort
of response to your application that indicates that the service is no longer available from
Google, in order to provide a suitable message to the user. In the former case, if Google
asks that you stop using the AJAX Language API, you really won’t be able to do much
about it; your application has been distributed to devices and unless you’ve built in
some way to make them stop using the API, they will continue to try to do so.

Google has the right to disable your access, but this could be somewhat difficult for
them to do. Google did not state in the Terms of Use that you need to use an API key to
use the AJAX Language API, although in the Developer Documentation
(http://code.google.com/apis/ajaxlanguage/documentation/) it states that you must
use a REFERER and you should use an API key. Without these, your requests will
appear anonymously from the users’ devices, and Google will have no way of contacting
you if there is some problem with your use of the API. We’ve chosen to set the REFERER
header value in our example below (see the Translator.java code) but we skipped the
APl key part. If you want to send an API key value to the AJAX Language API, you will
first need to acquire one from Google. There are several API keys to choose from but, as
of this writing, there is no way to get an API key specifically for the AJAX Language API.
API keys for other AJAX APIs come with their own Terms of Use that you must agree to
prior to getting a new API key. Note that you should not reuse your Maps API key for the
AJAX APIs. To register for an AJAX API key, you only need submit the URL of your web
site (the same one you used as your REFERER) and agree to the Terms of Use. With the
new API key in hand, you would add it to the AJAX APl URL with the following snippet:

&key=Your API key goes here with_no_quotation_marks

If you decide to pass an API key to an AJAX API, the REFERER must be set to the same
URL that you used to create the API key, or some sub-page of that URL. Otherwise, you
will not get results back.

For the rest of this section, we will help you build an application that calls the Google
AJAX Language API directly. Up to this point in the book, we’ve shown you all the
individual components you need to get translations into your application. Now we’ll
bring them all together. For this example, we’re going to create an application with an
EditText for the input, use spinners to select the languages to translate to and from, a
read-only EditText for the translated output, invoke a service over the Internet, and use a
service to isolate the Ul from logic that might take a while to succeed. One of the extras
we need to include in this application is the Jakarta Commons Lang project, specifically
to unescape XML entity codes into Unicodes for display. We’ll cover how to do that too.
Refer to Listing 15-5 for the XML layout, and Figure 15-4 to see what it looks like. Other
listings will follow to flesh out the entire application. While it may seem like a lot of code
here in this chapter, it’s really not that much if you consider the functionality you are
getting. (Also, you’ve seen everything in this example before in earlier chapters, from
setting up a service to using spinners as drop-down menus.)
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Listing 15-5. XML Layout to Implement a Translation Demonstration

<?xml version="1.0" encoding="utf-8"?>

<!-- This file is /res/layout/main.xml -->

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_height="fill parent”
android:layout_width="fill parent">

<EditText android:id="@+id/input"
android:hint= @strlng/lnput"
android:layout_height="wrap_content"”
android:layout_width="fill parent" />

<Spinner android:id="@+id/from"
android:layout | welght "1"
android:layout_width= wrap_content“
android:layout_height="wrap_content"
android:layout_| below- @1d/1nput

android:prompt="@string/prompt" />

<Button android:id="@+id/translateBtn"

android:text="@string/translateBtn"
android:layout welght "1"
android:layout width=" wrap_content
android:layout_height="wrap_content"
android:layout_below="@id/input"”
android:layout_toRightOf="@id/from"
android:enabled="false" />

<Spinner android:id="@+id/to"
android:layout_ welght "1"
android:layout_width=' wrap_content
android:layout_height="wrap_content"
android:layout_below="@id/input"
android:layout_ tonghtOf "@1d/translateBtn“

android:prompt="@string/prompt" />

<EditText android:id="@+id/translation"”
android:hint:"@string/translation"
android:layout_ helght "'wrap_content”
android:layout width="fill parent"
android:editable="false"
android:layout_below="@id/from" />

<TextView android:id="@+id/poweredBy"
android:text= powered by Google"
android:layout_width= wrap_content“
android:layout_height= wrap_content"
android:layout_alignParentBottom="true" />

</Relativelayout>
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@ 10:01PM
Translate ‘
|

That's life in the big city

C'est la vie dans la grande ville

Figure 15-4. The Translate demo Ul

Our layout is fairly straightforward. We set up fields for the text, what we’re translating
from and what we’re translating to. We also set up spinners as drop-down menus for the
language choices from and to. We of course need a button to initiate the translation and,
finally, we need the “powered by Google” string which we anchor to the bottom of the
screen (more on why we need to show this string later). Listing 15-6 shows the
strings.xml and the arrays.xml files which are used to set up the strings in our user
interface and menus.

Listing 15-6. strings.xml and arrays.xml

<?xml version="1.0" encoding="utf-8"?>
<!-- This file is /res/values/strings.xml -->
<resources>
<string name="translateBtn">> Translate ></string>
<string name="input">Enter the text to translate</string>
<string name="translation">The translation will appear here</string>
<string name="prompt">Choose a language</string>
</resources>

<?xml version="1.0" encoding="utf-8"?>
<!-- This file is /res/values/arrays.xml -->
<resources>
<string-array name="languages">
<item>Chinese</item>
<item>English</item>
<item>French</item>
<item>German</item>
<item>Japanese</item>
<item>Spanish</item>
</string-array>
<string-array name="language values">
<item>zh</item>
<item>en</item>
<item>fr</item>
<item>de</item>
<item>ja</item>
<item>es</item>
</string-array>
</resources>
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Now that our user interface is basically done, let’s turn our attention to the service we’re
going to create that will interact with the Google AJAX Language API. Listing 15-7
contains the files to define the service interface.

Listing 15-7. The Service Interface Files for Our Translate Application

// This file is ITranslate.aidl under /src
interface ITranslate {
String translate(in String text, in String from, in String to);

// This file is TranslateService.java
import android.app.Service;

import android.content.Intent;

import android.os.IBinder;

import android.util.Log;

public class TranslateService extends Service {
public static final String TAG = "TranslateService";

private final ITranslate.Stub mBinder = new ITranslate.Stub() {
public SEring translate(String text, String from, String to) {
try
return Translator.translate(text, from, to);
} catch (Exception e) {
Log.e(TAG, "Failed to translate: " + e.getMessage());
return null;

}
};

@0verride

public IBinder onBind(Intent intent) {
return mBinder;

}

}

Remember that Eclipse will automatically generate Java code from our .aidl file once we
save it in Eclipse. Our new service needs to invoke the static Translator.translate()
method, which is provided as part of Listing 15-8.

Listing 15-8. Java Code to Interface with the Google AJAX Language APl

// This file is Translator.java
import java.io.BufferedReader;
import java.io.InputStream;

import java.io.InputStreamReader;
import java.net.HttpURLConnection;
import java.net.URL;

import java.net.URLEncoder;

import org.apache.commons.lang.StringEscapeUtils;

import org.json.JSONObject;
import android.util.Log;

public class Translator {
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private static final String ENCODING = "UTF-8";
private static final String URL_BASE -
"http://ajax.googleapis.com/ajax/services/language/translate?v=1.08langpair=";
private static final String INPUT_TEXT = "8g=";
private static final String MY_SITE = "http://my.website.com";
private static final String TAG = "Translator";

public static String translate(String text, String from, String to) throws Exception

try {
StringBuilder url = new StringBuilder();

url.append(URL_BASE).append(from). append("°7C") append(to);
url.append(INPUT_TEXT).append(URLEncoder.encode(text, ENCODING));

HttpURLConnection conn = (HttpURLConnection) new URL(url.toString())
.openConnection();
conn.setRequestProperty("REFERER", MY_SITE);
conn.setDoInput(true);
conn.setDoOutput(true);
try {
InputStream is= conn.getInputStream();
String rawResult = makeResult(is);

JSONObject json = new JSONObject(rawResult);
String result = ((JSONObject)json.get("responseData"))
.getString("translatedText");
return (StringEscapeUtils.unescapeXml(result));
} finally {

conn.getInputStream().close();

if(conn.getErrorStream() != null)
conn.getErrorStream().close();

}

} catch (Exception ex) {
throw ex;

}

}

private static String makeResult(InputStream inputStream) throws Exception {
StringBuilder outputString = new StringBuilder();
try {
String string;
if (inputStream != null) {
BufferedReader reader =
new BufferedReader(new InputStreamReader(inputStream,
ENCODING));
while (null != (string = reader.readlLine())) {
outputString.append(string).append('\n');

}
} catch (Exception ex) {
Log.e(TAG, "Error reading translation stream.", ex);

return outputString.toString();
}
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The Translator class is where the meat is in this sample application. Basically, it creates
an HTTP call to the Google AJAX Language API service, then reads the response. We'll
get into the details a little later, but first, let’s finish creating our sample application so
you can try it out. Next up in Listing 15-9 is the Java code for our MainActivity.

Listing 15-9. Java Code for our MainActivity

// This file is MainActivity.java

import android.app.Activity;

import android.content.ComponentName;
import android.content.Context;

import android.content.Intent;

import android.content.ServiceConnection;
import android.os.Bundle;

import android.os.Handler;

import android.os.IBinder;

import android.util.Log;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.ArrayAdapter;
import android.widget.Button;

import android.widget.EditText;

import android.widget.Spinner;

import android.widget.TextView;

public class MainActivity extends Activity implements OnClickListener {
static final String TAG = "Translator";
private EditText inputText = null;
private TextView outputText = null;
private Spinner fromlLang = null;
private Spinner tolang = null;
private Button translateBtn = null;
private String[] langShortNames = null;
private Handler mHandler = new Handler();

private ITranslate mTranslateService;

private ServiceConnection mTranslateConn = new ServiceConnection() {
public void onServiceConnected(ComponentName name, IBinder service) {
mTranslateService = ITranslate.Stub.asInterface(service);
if (mTranslateService != null) {
translateBtn.setEnabled(true);
} else {
translateBtn.setEnabled(false);
Log.e(TAG, "Unable to acquire TranslateService");

}

public void onServiceDisconnected(ComponentName name) {
translateBtn.setEnabled(false);
mTranslateService = null;

};

@0verride
protected void onCreate(Bundle icicle) {
super.onCreate(icicle);
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setContentView(R.layout.main);

inputText = (EditText) findViewById(R.id.input);
outputText = (EditText) findViewById(R.id.translation);
fromLang = (Spinner) findViewById(R.id.from);

tolang = (Spinner) findViewById(R.id.to);

langShortNames = getResources().getStringArray(R.array.language values);

translateBtn = (Button) findViewById(R.id.translateBtn);
translateBtn.setOnClickListener(this);

ArrayAdapter<?> fromAdapter = ArrayAdapter.createFromResource(this,
R.array.languages, android.R.layout.simple spinner_item);

fromAdapter. setDropDownViewResource(android.R.layout.simple dropdown item 1line);
fromLang.setAdapter (fromAdapter);
fromLang.setSelection(1); // English

ArrayAdapter<?> toAdapter = ArrayAdapter.createFromResource(this,
R.array.languages,android.R.layout.simple spinner item);

toAdapter. setDropDownViewResource(android.R.layout.simple dropdown_item 1line);

tolang.setAdapter (toAdapter);

tolang.setSelection(3); // German

inputText.selectAll();

Intent intent = new Intent(Intent.ACTION VIEW);
bindService(intent, mTranslateConn, Context.BIND AUTO CREATE);

}

@0verride

protected void onDestroy() {
super.onDestroy();
unbindService(mTranslateConn);

public void onClick(View v) {
if (inputText.getText().length() > 0) {
doTranslate();

}

private void doTranslate() {
mHandler.post(new Runnable() {
public void run() {
String result =
try {
int fromPosition = fromLang.getSelectedItemPosition();
int toPosition = tolang.getSelectedItemPosition();
String input = inputText.getText().toString();
if(input.length() > 5000)
input = input.substring(0,5000);
Log.v(TAG, "Translating from " + langShortNames[fromPosition] + " to

langShortNames[toPosition]);
result = mTranslateService.translate(input,



CHAPTER 15: Exploring Text to Speech and Translate APls

langShortNames[fromPosition],
langShortNames|[toPosition]);
if (result == null) {
throw new Exception("Failed to get a translation");

}
outputText.setText(result);
inputText.selectAll();

} catch (Exception e) {
Log.e(TAG, "Error:

+ e.getMessage());

}
1

}

Our MainActivity sets up the user interface and the service, then provides a method to
call for translation when the button is pressed. There’s only one thing left to do and
that’s configure our AndroidManifest.xml file, which is shown in Listing 15-10. Notice
that we need to get permission to access the Internet in order to invoke the Google
AJAX Language API.

Listing 15-10. The AndroidManifest.xml file

<?xml version="1.0" encoding="utf-8"?>

<!-- This file is AndroidManifest.xml -->

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.androidbook.translation"
android:versionName="1.0"

android:versionCode="1" >

<application android:label="Translate"
android:icon="@drawable/icon">

<activity android:name="MainActivity" android:label="Translate">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.DEFAULT" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

<service android:name="TranslateService" android:label="Translate">
<intent-filter>
<action android:name="android.intent.action.VIEW" />
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>
</service>
</application>
<uses-permission android:name="android.permission.INTERNET" />
</manifest>

Before this example will build properly, we need to provide a helper class. The Jakarta
Commons Lang project has a class called StringEscapeUtils that we would like to use
to convert the result string from the AJAX Language API into something human-
readable. The AJAX Language API can give us back XML entities representing certain
special characters. For example, an apostrophe would come back as &#39;. We want to
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display those special characters properly to the user. That’s where the Jakarta
Commons Lang project comes in. You will find it here:

http://commons.apache.org/lang/

Go to the Jakarta Commons Lang web site, then find and download the appropriate .zip
file (for Windows) or .tar file (for Mac OS X or Linux) that contains the jar file. Unpack it
so you can get to the jar file for the next step. Within Eclipse, you’re going to select the
project, right-click and choose Build Path » Configure Build Path. Click the Libraries
tab, then Add External JARs. Navigate to the commons-lang jar file and add it. Now click
OK to finish adding the jar file to the project. Your application should build to
completion. Go ahead and try it out. If the application doesn’t fit too well in portrait
mode, try using the Ctrl-F12 trick to switch the emulator to landscape mode. If you
doubt any of the results you get back, go to this site to compare your results with
Google’s:

http://www.google.com/uds/samples/language/translate.html

There are several items we’d like to draw your attention to. Due to the Terms of Use, this
example includes a “powered by Google” string on the Ul. Also in the Terms of Use, the
strings you pass must not exceed 5000 characters, so we cut them off if that happens.
You’d likely want to do something a little different there, such as breaking the text into
manageable chunks of text to pass to the API so you don’t lose anything. We’ve
intentionally kept the list of languages short just to make this application manageable,
but feel free to add additional languages to the string arrays to do more translations.
However, be aware that the Droid fonts may not have every character for every language
that the translator can translate. Droid fonts were created especially for Android but they
do not cover all characters for all languages. If you see strangeness in the results, you
might suspect that you’ve got a font problem. It is possible to acquire additional fonts to
alleviate this, but we won’t be covering fonts in this chapter. The response from the API
is structured using JSON. Therefore we use JSON to parse the response into our result
string. (Note that JSON is provided as part of Android so we didn’t need to grab it from
the Internet to include it as an external jar file.)

One of the features of the AJAX Language APl is that you don’t have to tell it what the
input language is. The API will make an attempt at guessing the input language. If you
want to take this approach, you can choose to leave off the input language in the URL
that you pass, and instead immediately follow the langpair= with %7C. This would be
handy if you’re not sure what language will be provided to you; however, without a
sufficient amount of text passed to it, the APl may not guess correctly.

Summary

In this chapter, we’ve shown you how to get your Android application to talk to the user.
Android has incorporated a very nice TTS engine to facilitate this functionality. For a
developer, there’s not much to figure out. The Pico engine takes care of most of the
work for us. When Pico runs into trouble there are ways to get to the desired effect, as
we’ve demonstrated. The advanced features make life pretty easy too. The thing to keep
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in mind when working with Text to Speech is you must be a good mobile citizen:
conserve resources, share the TTS engine responsibly, and use your voice
appropriately.

We also showed you how to call a Google API over the Internet. For this particular case,
we used the Google AJAX Language API, but you can use the same technique to access
other Google APIs as well. When you need to perform on-the-fly translations of text from
one language to another, this is a great way to do it.






Chapter

Touchscreens

Many Android devices incorporate touchscreens. When a device does not have a
physical keyboard, much of the user input must come through the touchscreen.
Therefore your applications will often need to be able to deal with touch input from the
user. You’ve most likely already seen the virtual keyboard that displays on the screen
when text input is required from the user. We used touch with mapping applications in
Chapter 7 to pan the maps sideways. These implementations of the touchscreen
interface have been hidden from you so far, but now we’ll show you how to take
advantage of the touchscreen.

This chapter is made up of four major parts. The first section will deal with MotionEvent
objects, which is how Android tells an application that the user is touching a
touchscreen. We’ll also cover the VelocityTracker and drag and drop. The second
section will deal with multi-touch, where a user can have more than one finger at a time
on the touchscreen. The third section covers touches with maps, since there are some
special classes and methods to help us with maps and touchscreens. Finally, we will
include a section on gestures, a specialized type of capability in which touch sequences
can be interpreted as commands.

Understanding MotionEvents

In this section we’re going to cover how Android tells applications about touch events
from the user. For now, we will only be concerned with one-finger-at-a-time touching the
touchscreen. (We'll cover multi-touch in a later section.)

At the hardware level, a touchscreen is made up of special materials that can pick up
pressure and convert that to screen coordinates. The information about the touch is
turned into data, and that data is passed to the software to deal with it.

When a user touches the touchscreen of an Android device, a MotionEvent object is
created. The MotionEvent contains information about where and when the touch took
place, as well as other details of the touch event. The MotionEvent object gets passed to
an appropriate method in your application. This could be the onTouchEvent() method of
a View object. Remember that the View class is the parent of quite a few classes in
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Android, including Layouts, Buttons, Lists, Surfaces, Clocks and more. This means we
can interact with all of these different types of View objects using touch events. When
the method is called, it can inspect the MotionEvent object to decide what to do. For
example, a MapView could use touch events to move the map sideways to allow the user
to pan the map to other points of interest. Or a virtual keyboard object could receive
touch events to activate the virtual keys to provide text input to some other part of the
user interface (Ul).

A MotionEvent object is one of a sequence of events related to a touch by the user. The
sequence starts when the user first touches the touchscreen, continues through any
movements of the finger across the surface of the touchscreen, and ends when the
finger is lifted from the touchscreen. The initial touch (an ACTION_DOWN action), the
movements sideways (ACTION_MOVE actions) and the up event (an ACTION_UP action) of
the finger all create MotionEvent objects. For ACTION_MOVE events, you could receive
quite a few as the finger moves across the surface before you receive the final ACTION_UP
event. Each MotionEvent object contains information about what action is being
performed, where the touch is taking place, how much pressure was applied, how big
the touch was, when the action occurred, and when the initial ACTION_DOWN occurred.
There is a fourth possible action, which is ACTION_CANCEL. This action is used to indicate
that a touch sequence is ending without actually doing anything. Finally, there is
ACTION_OUTSIDE, which is set in a special case where a touch occurs outside of our
window but we still get to find out about it.

There is another way to receive touch events, and that is to register a callback handler
for touch events on a View object. The class to receive the events must implement the
View.OnTouchListener interface, and the View object’s setOnTouchListener() method
must be called to setup the handler for that View. The implementing class of the
View.OnTouchListener must implement the onTouch() method. Whereas the
onTouchEvent() method takes just a MotionEvent object as a parameter, onTouch()
takes both a View and a MotionEvent object as parameters. This is because the
OnTouchListener could receive MotionEvent objects for multiple views. This will become
clearer with our next example application.

If a MotionEvent handler (either through the onTouchEvent() or onTouch() method)
consumes the event and no one else needs to know about it, the method should return
true. This tells Android that the event does not need to be passed to any other views. If
the View object is not interested in this event nor any future events related to this touch
sequence, it returns false. The onTouchEvent () method of the base class View doesn’t
do anything and returns false. Subclasses of View may or may not do the same. For
example, a Button object will consume a touch event since a touch is equivalent to a
click, and therefore returns true from the onTouchEvent() method. Upon receiving an
ACTION_DOWN event, the Button will change its color to indicate that it is in the process of
being clicked, and the Button also wants to receive the ACTION_UP event to know when
the user has let go so it can initiate the logic of clicking the button. If a Button object
returned false from onTouchEvent (), it would not receive any more MotionEvent objects
to tell it when the user lifted their finger from the touchscreen.
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When we want touch events to do something new with a particular View object, we can
extend the class, override the onTouchEvent() method, and put our logic there. We can
also implement the View.0OnTouchListener interface and set up a callback handler on the
View object. By setting up a callback handler with onTouch(), MotionEvents will be
delivered there first before they go to the View’s onTouchEvent () method. Only if the
onTouch() method returned false would our View’s onTouchEvent() method get called.
Let’s get to our example application where this should be easier to see.

Listing 16-1 shows the XML of a layout file. Create a new Android project in Eclipse
starting with this layout.

Listing 16-1. XML Layout File for TouchDemo1

<?xml version="1.0" encoding="utf-8"?>

<!-- This file is res/layout/main.xml -->

<LinearlLayout xmlns:android="http: //schemas.android.com/apk/res/android"
android:layout_width="fill parent"
android:layout_| helght "fill parent"”
android:orientation="vertical" >

<Relativelayout
android:id="@+id/layout1"
android:tag:"trueLayoutTop"
android:orientation="vertical"
android:layout_width= "flll _parent”
android:layout_height="wrap_content"

android:layout_weight="1
>

<com.androidbook.touch.demol.TrueButton android:text="returns true"
android:id="@+id/trueBtn1"

android:tag=" trueBtnTop

android:layout width="' wrap_content
android:layout_height="wrap_content" />

<com.androidbook.touch.demol.FalseButton android:text="returns false"
android:id="@+id/falseBtn1"

android:tag="falseBtnTop"

android:layout_width="' wrap content”
android:layout_height="wrap_content"
android:layout_below="@id/trueBtn1" />

</Relativelayout>

<Relativelayout
android:id="@+id/layout2"
android:tag="falselayoutBottom"
android:orientation="vertical"
android:layout_width="fill parent"
android:layout_height="wrap_content"
android:layout weight="1"
android:background="#FFOOFF"
>

<com.androidbook.touch.demo1.TrueButton android:text="returns true"
android:id="@+id/trueBtn2"
android:tag="trueBtnBottom"
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android:layout_width="wrap_content"
android:layout_height="wrap_content" />

<com.androidbook.touch.demol.FalseButton android:text="returns false"
android:id="@+id/falseBtn2"

android:tag="falseBtnBottom"

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_below="@id/trueBtn2" />

</Relativelayout>
</LinearlLayout>

A couple of things to point out about this layout. We’ve incorporated tags on our Ul
objects. We’'ll be able to refer to these tags in our code as events occur on them. We've
also used Relativelayouts to position our objects. Also notice how we’ve used custom
objects (TrueButton and FalseButton). You'll see in the Java code that these are classes
extended from the Button class. Figure 16-1 shows what this layout looks like and
Listing 16-2 shows our button Java code.

Touch' Demo 1

returns false

returns false

Figure 16-1. The Ul of our TouchDemo1 application

Listing 16-2. Java Code for the Button Classes for TouchDemo1

// This file is BooleanButton.java
import android.content.Context;
import android.util.AttributeSet;
import android.util.Log;

import android.view.MotionEvent;
import android.widget.Button;

public abstract class BooleanButton extends Button {
protected boolean myValue() {
return false;
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}

public BooleanButton(Context context, AttributeSet attrs) {
super(context, attrs);

@0verride

public boolean onTouchEvent(MotionEvent event) {
String myTag = this.getTag().toString();
Log.v(myTag, "----==---=c-mmmmmmmm oo 5
Log.v(myTag, MainActivity.describeEvent(this, event));
Log.v(myTag, "super onTouchEvent() returns " + super.onTouchEvent(event));
Log.v(myTag, "and I'm returning " + myValue());
event.recycle();
return(myValue());

// This file is TrueButton.java
import android.content.Context;
import android.util.AttributeSet;

public class TrueButton extends BooleanButton {
protected boolean myValue() {
return true;
}

public TrueButton(Context context, AttributeSet attrs) {
super(context, attrs);

// This file is FalseButton.java
import android.content.Context;
import android.util.AttributeSet;

public class FalseButton extends BooleanButton {

public FalseButton(Context context, AttributeSet attrs) {
super(context, attrs);

}

The BooleanButton class was built so we can reuse the onTouchEvent() method, which
we’ve customized by adding the logging. Then we created TrueButton and FalseButton,
which will respond differently to the MotionEvents passed to them. This will be made
clearer when you look at the main activity code which is shown in Listing 16-3.

Listing 16-3. Java Code for Our Main Activity

// This file is MainActivity.java
import android.app.Activity;
import android.os.Bundle;

import android.util.Log;

import android.view.MotionEvent;
import android.view.View;
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import android.view.View.OnTouchListener;
import android.widget.Button;
import android.widget.Relativelayout;

public class MainActivity extends Activity implements OnTouchListener {
/** Called when the activity is first created. */
@0verride
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

Relativelayout layout1 = (Relativelayout) findViewById(R.id.layout1);
layout1.setOnTouchListener(this);

Button trueBtni = (Button)findViewById(R.id.trueBtn1);
trueBtni.setOnTouchListener(this);

Button falseBtni = (Button)findViewById(R.id.falseBtn1);
falseBtni.setOnTouchListener(this);

Relativelayout layout2 = (Relativelayout) findViewById(R.id.layout2);
layout2.setOnTouchListener(this);

Button trueBtn2 = (Button)findViewById(R.id.trueBtn2);
trueBtn2.setOnTouchListener(this);

Button falseBtn2 = (Button)findViewById(R.id.falseBtn2);
falseBtn2.setOnTouchListener(this);

}

@0verride
public boolean onTouch(View v, MotionEvent event) {
String myTag = v.getTag().toString();
Log.v(myTag, "----=---===--cccmmemmmmeo-- ");
Log.v(myTag, "Got view " + myTag + " in onTouch");
Log.v(myTag, describeEvent(v, event));
if( "true".equals(myTag.substring(o, 4))) {
Log.v(myTag, "and I'm returning true");
return true;

}
else {
Log.v(myTag, "and I'm returning false");
return false;
}
}

protected static String describeEvent(View view, MotionEvent event) {
StringBuilder result = new StringBuilder(300);
result.append("Action: ").append(event.getAction()).append("\n");
result.append("Location: ").append(event.getX()).append(" x "

.append(event.getY()).append("\n");
if( event.getX() < 0 || event.getX() > view.getWidth() ||
event.getY() < 0 || event.getY() > view.getHeight()) {
result.append(">>> Touch has left the view <<<\n");

result.append("Edge flags: ").append(event.getEdgeFlags()).append("\n");
result.append("Pressure: ").append(event.getPressure()).append(" ");
result.append("Size: ").append(event.getSize()).append("\n");
result.append("Down time: ").append(event.getDownTime()).append("ms\n");
result.append("Event time: ").append(event.getEventTime()).append("ms");
result.append(" Elapsed: ").append(event.getEventTime()-event.getDownTime());
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result.append(" ms\n");
return result.toString();

}

Our main activity code sets up callbacks on our buttons and the layouts so we can
process the touch events (i.e., the MotionEvent objects) for everything in our Ul. We've
added lots of logging so you’ll be able to tell exactly what’s going on as touch events
occur. When you compile and run this application, you should see a screen that looks
like Figure 16-1.

To get the most out of this application, you need to open up LogCat in Eclipse to watch
the messages fly by as you touch the touchscreen. This works in the emulator as well as
on a real device. We also advise you to maximize the LogCat window so you can more
easily scroll up and down to see all of the generated events from this application. To
maximize the LogCat window just double-click on the LogCat tab. Now go to the
application Ul and touch and release on the top-most button marked “returns true”. If
you’re using the emulator, use your mouse to click and release the “returns true” button.
You should see at least two events logged in LogCat. The messages are tagged as
coming from trueBtnTop and were logged from the onTouch() method in MainActivity.
See MainActivity.java for the onTouch() method’s code. As you view the LogCat
output, see which method calls are producing the values. For example, the value
displayed after “Action:” comes from the getAction() method. Listing 16—4 shows a
sample of what you might see in LogCat from the emulator, and Listing 16-5 shows a
sample of what you might see from a real device.

Listing 16-4. Sample LogCat Messages from TouchDemo1 from the Emulator

trueBtnTop ---------mmmme
trueBtnTop Got view trueBtnTop in onTouch
trueBtnTop Action: 0

trueBtnTop Location: 52.0 x 20.0

trueBtnTop Edge flags: 0

trueBtnTop Pressure: 0.0 Size: 0.0
trueBtnTop Down time: 163669ms

trueBtnTop Event time: 163669ms Elapsed: 0 ms
trueBtnTop and I'm returning true

trueBtnTop W ------mmmmmmme e
trueBtnTop Got view trueBtnTop in onTouch
trueBtnTop Action: 1

trueBtnTop Location: 52.0 x 20.0

trueBtnTop Edge flags: 0

trueBtnTop Pressure: 0.0 Size: 0.0
trueBtnTop Down time: 163669ms

trueBtnTop Event time: 163831ms Elapsed: 162 ms
trueBtnTop and I'm returning true

Listing 16-5. Sample LogCat Messages from TouchDemo1 from a Real Device

trueBtnTop W ------mmmmmmm e

trueBtnTop Got view trueBtnTop in onTouch
trueBtnTop Action: 0

trueBtnTop Location: 42.8374 x 25.293747

trueBtnTop Edge flags: 0

trueBtnTop Pressure: 0.05490196  Size: 0.2
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trueBtnTop Down time: 24959412ms

trueBtnTop Event time: 24959412ms Elapsed: 0 ms
trueBtnTop and I'm returning true

trueBtnTop W ------mmmmmmm e
trueBtnTop Got view trueBtnTop in onTouch
trueBtnTop Action: 2

trueBtnTop Location: 42.8374 x 25.293747
trueBtnTop Edge flags: 0

trueBtnTop Pressure: 0.05490196  Size: 0.2
trueBtnTop Down time: 24959412ms

trueBtnTop Event time: 24959530ms Elapsed: 118 ms
trueBtnTop and I'm returning true

trueBtnTop --------mmmmme
trueBtnTop Got view trueBtnTop in onTouch
trueBtnTop Action: 1

trueBtnTop Location: 42.8374 x 25.293747
trueBtnTop Edge flags: O

trueBtnTop Pressure: 0.05490196  Size: 0.2
trueBtnTop Down time: 24959412ms

trueBtnTop Event time: 24959567ms Elapsed: 155 ms
trueBtnTop and I'm returning true

The first event has an action of 0 which is ACTION_DOWN. The last event has an action of 1
which is ACTION_UP. If you used a real device you might see more than two events. Any
events in between ACTION_DOWN and ACTION_UP will most likely have an action of 2 which
is ACTION_MOVE. The other possibilities are an action of 3 which is ACTION_CANCEL and 4
which is ACTION_OUTSIDE. When using real fingers on a real touchscreen you can’t
always touch and release without a slight movement on the surface, so some
ACTION_MOVE events are not unexpected.

There are some other differences between the emulator and a real device. Notice that
the precision of the location within the emulator is to whole numbers (52 by 20), whereas
on a real device you see fractions (42.8374 by 25.293747). The location for a
MotionEvent has an X and Y component, where X represents the distance from the left-
hand side of the View object to the point touched, and Y represents the distance from
the top of the View object to the point touched.

You should also notice that the pressure in the emulator is zero, as is the size. For a real
device, the pressure represents how hard the finger pressed down, and size represents
how large the touch is. If you touch lightly with the tip of your pinky finger the values for
pressure and size will be small. If you press hard with your thumb both pressure and
size will be larger. The documentation says that the values of pressure and size will be
between 0 and 1. However, due to differences in hardware, it may be very difficult to use
any absolute numbers in your application for making decisions about pressure and size.
It would be fine to compare pressure and size between MotionEvents as they occur in
your application, but you may run into trouble if you decide that pressure must exceed a
value such as 0.8 to be considered a hard press. On that particular device you might
never get a value above 0.8. You might not even get a value above 0.2.
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NOTE: In Listing 16-5, you may have noticed that the pressure and size values did not change
during the touch sequence on a real device. This is actually due to a bug in the Android code for
the Motorola Droid device (Android 2.0) which will be fixed. Normally, a real device would show
changing values for pressure and size as a touch sequence progresses from the ACTION_DOWN
event, through ACTION_MOVE events, and finally to the ACTION_UP event.

The down time and event time values operate in the same way between the emulator
and a real device, the only difference being that the real device has much larger values.
The elapsed times work the same.

The edge flags are for detecting when a touch has reached the edge of the physical
screen. The Android SDK documentation says that the flags are set to indicate that a
touch has intersected with an edge of the display (top, bottom, left or right). However,
the getEdgeFlags() method may always return zero, depending on what device or
emulator it is used on. With some hardware, it is too difficult to actually detect a touch at
the edge of the display, so Android is supposed to pin the location to the edge and set
the appropriate edge flag for you. This doesn’t always happen, so you should not rely on
the edge flags being set properly. The MotionEvent class provides a setEdgeFlags()
method so you could set the flags yourself if you wanted to.

The last thing to notice is that our onTouch() method returns true because our
TrueButton is coded to return true. Returning true tells Android that the MotionEvent
object has been consumed and there is no reason to give it to someone else. It also tells
Android to keep sending touch events from this touch sequence to this method. That’s
why we got the ACTION_UP event, as well as the ACTION_MOVE event in the case of the real
device.

Now touch the “returns false” button near the top of the screen. For the remainder of
this section we will show only sample LogCat output from a real device. The differences
have been explained, so if you are working with the emulator you should understand
why you are seeing what you are seeing. Listing 16-6 shows a sample LogCat output for
your “returns false” touch.

Listing 16-6. Sample LogCat from Touching the Top “returns false” Button

falseBtnTop =~  ----------mmmm o
falseBtnTop Got view falseBtnTop in onTouch
falseBtnTop Action: 0

falseBtnTop Location: 61.309372 x 44.281494
falseBtnTop Edge flags: 0

falseBtnTop Pressure: 0.0627451 Size: 0.26666668
falseBtnTop Downtime: 28612178ms

falseBtnTop Event time: 28612178ms Elapsed: 0 ms
falseBtnTop and I'm returning false

falseBtnTop ~ =--mmmmmmmmm
falseBtnTop Action: 0

falseBtnTop Location: 61.309372 x 44.281494
falseBtnTop Edge flags: 0

falseBtnTop Pressure: 0.0627451 Size: 0.26666668

falseBtnTop

Downtime: 28612178ms
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falseBtnTop Event time: 28612178ms Elapsed: 0 ms
falseBtnTop super onTouchEvent() returns true
falseBtnTop and I'm returning false

truelayoutTop =~ W -------mmmmmmmmme e
truelLayoutTop Got view truelayoutTop in onTouch
truelLayoutTop Action: 0

truelLayoutTop Location: 61.309372 x 116.281494
truelayoutTop Edge flags: O

truelLayoutTop Pressure: 0.0627451 Size: 0.26666668
truelayoutTop Downtime: 28612178ms

truelayoutTop Event time: 28612178ms Elapsed: 0 ms
truelLayoutTop and I'm returning true

truelayoutTop =~ ==-----mmmmmmmmmee
truelLayoutTop Got view truelayoutTop in onTouch
truelayoutTop Action: 2

truelayoutTop Location: 61.309372 x 111.90039
truelayoutTop Edge flags: O

truelLayoutTop Pressure: 0.0627451 Size: 0.26666668
truelLayoutTop Downtime: 28612178ms

truelayoutTop Event time: 28612217ms Elapsed: 39 ms
truelayoutTop and I'm returning true

truelayoutTop =~ W ==-----mmmmmmmmme e
truelayoutTop Got view truelayoutTop in onTouch
truelLayoutTop Action: 1

truelLayoutTop Location: 55.08958 x 115.30792
truelayoutTop Edge flags: 0

truelLayoutTop Pressure: 0.0627451 Size: 0.26666668
truelayoutTop Downtime: 28612178ms

truelayoutTop Event time: 28612361ms Elapsed: 183 ms
truelLayoutTop and I'm returning true

Now we’re seeing very different behavior so let’s explain what happened. Android
receives the ACTION DOWN event in a MotionEvent object, and passes it to our onTouch()
method in the MainActivity class. Our onTouch() method records the information in
LogCat and returns false. This tells Android that our onTouch() method did not consume
the event, so Android looks to the next method to call, which in our case is the
overridden onTouchEvent() method of our FalseButton class. Since FalseButton is an
extension of the BooleanButton class, refer to the onTouchEvent() method in
BooleanButton.java to see the code. In the onTouchEvent () method, we again write
information to LogCat, we call the parent class’s onTouchEvent() method, and then we
also return false. Notice that the location information in LogCat is exactly the same as
before. This should be expected because we’re still in the same View object, the
FalseButton. We see that our parent class wants to return true from onTouchEvent()
and we can see why. If you look at the button in the Ul it should be a different color from
the “returns true” button. Our “returns false” button now looks like it’s partway through
being pressed. That is, it looks like a button looks when it has been pressed but has not
been released. Our custom method returned false instead of true. Because we again
told Android that we did not consume this event, by returning false, Android never
sends the ACTION_UP event to our button so our button doesn’t know that the finger ever
lifted from the touchscreen. Therefore, our button is still in the pressed state. If we had
returned true like our parent wanted to, we would eventually have received the
ACTION_UP event so we could change the color back to the normal button color. To
recap, every time we return false from a Ul object for a received MotionEvent object,
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Android stops sending MotionEvent objects to that Ul object, and Android keeps looking
for another Ul object to consume our MotionEvent object.

You might have realized that when we touched our “returns true” button, we didn’t get a
color change in the button. Why is that? Well, because onTouch() was called before any
button methods got called, and because onTouch() returned true, Android never
bothered to call the “returns true” button’s onTouchEvent () method. If you add a
v.onTouchEvent(event); line to the onTouch() method just before returning true, you will
see the button change color. You will also see more log lines in LogCat since our
onTouchEvent () method is also writing information to LogCat.

Let’s keep going through the LogCat output. Now that Android has tried twice to find a
consumer for the ACTION_DOWN event and failed, it goes to the next View in the application
that could possibly receive the event, which in our case is the layout underneath the
button. We called our top layout trueLayoutTop and we can see that it received the
ACTION_DOWN event.

Notice that our onTouch() method got called again, although now with the layout view
and not the button view. Everything about the MotionEvent object passed to onTouch()
for truelayoutTop is the same as before, including the times, except for the Y coordinate
of the location. The Y coordinate changed from 44.281494 for the button to 116.281494
for the layout. This makes sense because the button is not in the upper left corner of the
layout, it’s below the “returns true” button. Therefore the Y coordinate of the touch
relative to the layout is larger than the Y coordinate of the same touch relative to the
button; the touch is further away from the top edge of the layout than it is from the top
edge of the button. Because onTouch() for the truelLayoutTop returns true, Android
sends the rest of the touch events to the layout and we see the log records
corresponding to the ACTION_MOVE and the ACTION_UP events. Go ahead and touch the
top “returns false” button again and notice that the same set of log records occurs. That
is, onTouch() is called for the falseBtnTop, onTouchEvent() is called for falseBtnTop,
then onTouch() is called for trueLayoutTop for the rest of the events. Android only stops
sending the events to the button for one touch sequence at a time. For a new sequence
of touch events, Android will send to the button unless it gets another return of false
from the called method, which it still does in our sample application.

Now touch your finger on the top layout but not on either button, then drag your finger
around a bit and lift it off the touchscreen. (If you’re using the emulator, just use your
mouse to do a similar motion.) Notice a stream of log messages in LogCat where the first
record has an action of ACTION_DOWN, and then there are many ACTION_MOVE events
followed by an ACTION_UP event.

Now touch the top “returns true” button, but before lifting off of the button, drag your
finger around the screen, then lift your finger off of the screen. Listing 16-7 shows some
new information in LogCat.

Listing 16-7. LogCat Records Showing a Touch Outside of Our View
[ .. log messages of an ACTION DOWN event followed by some ACTION MOVE events .. ]

trueBtnTop Got view trueBtnTop in onTouch
trueBtnTop Action: 2
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trueBtnTop Location: 150.41768 x 22.628128
trueBtnTop >>> Touch has left the view <<<
trueBtnTop Edge flags: 0

trueBtnTop Pressure: 0.047058824  Size: 0.13333334
trueBtnTop Downtime: 31690859ms

trueBtnTop Event time: 31691344ms Elapsed: 485 ms
trueBtnTop and I'm returning true

[ .. more ACTION MOVE events logged .. ]

trueBtnTop Got view trueBtnTop in onTouch
trueBtnTop Action: 1

trueBtnTop Location: 291.5864 x 223.43854
trueBtnTop >>> Touch has left the view <<<
trueBtnTop Edge flags: 0

trueBtnTop Pressure: 0.047058824  Size: 0.13333334
trueBtnTop Downtime: 31690859ms

trueBtnTop Event time: 31692493ms Elapsed: 1634 ms
trueBtnTop and I'm returning true

Even after your finger drags itself off of the button, we continue to get notified of touch
events related to the button. The first record in Listing 16-7 shows an event record
where we’re no longer on the button. In this case, the X coordinate of the touch event is
to the right of the edge of our button object. But we keep getting called with
MotionEvent objects until we get an ACTION_UP event. This is because we continue to
return true from the onTouch() method. Even when we finally lift our finger off of the
touchscreen, and even if our finger isn’t on the button, our onTouch() method still gets
called to give us the ACTION_UP event because we keep returning true. This is something
to keep in mind when dealing with MotionEvents. When the finger has moved off of the
view, we could decide to cancel whatever operation might have been performed, and
return false from the onTouch() method so we don’t get notified of further events. Or we
could choose to continue to receive events (by returning true from the onTouch()
method) and only perform the logic if the finger returns to our view before lifting off.

The touch sequence of events got associated to our top “returns true” button when we
returned true from onTouch(). This told Android that it could stop looking for an object
to receive the MotionEvent objects, and just send all future MotionEvent objects for this
touch sequence to us. Even if we encounter another view when dragging our finger,
we’re still tied to the original view for this sequence.

Let’s see what happens with the lower half of our application. Go ahead and touch the
“returns true” button in the bottom half. We see the same thing as happened with the
top “returns true” button. Because onTouch() returns true, Android sends us the rest of
the events in the touch sequence until the finger is lifted from the touchscreen. Now
touch the bottom “returns false” button. Once again, the onTouch() method returns
false and the onTouchEvent() method returns false (both associated with the
falseBtnBottom view object). But this time, the next view to receive the MotionEvent
object is the falselLayoutBottom object, and it also returns false. Now we’re done.
Because the onTouchEvent () method called the super’s onTouchEvent() method, the
button has changed color to indicate it’s half-way through being pressed. But again, the
button will stay this way because we never get the ACTION_UP event in this touch
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sequence, due to our methods returning false all the time. Unlike before, even the
layout is not interested in this event. If you were to touch the bottom “returns false”
button and hold it down, then drag your finger around the display, you would not see
any more records in LogCat because we don’t get any more MotionEvent objects sent to
us. We always returned false so Android isn’t going to bother us with any more events
for this touch sequence. Again, if we start a new touch sequence, we can see new
LogCat records showing up. If you initiate a touch sequence in the bottom layout and not
on a button, you will see a single event in LogCat for falseLayoutBottom that returns
false and then nothing after that (until you start a new touch sequence).

So far, we’ve used buttons to show you the effects of MotionEvent events from
touchscreens. It’s worth pointing out that normally you would implement logic on
buttons using the onClick() method. We used buttons for this sample application
because they’re easy to create and because they are subclasses of View and therefore
can receive touch events just like any other view. Remember that these techniques
apply to any View object in your application, be it a standard view class or a customized
view class.

Using VelocityTracker

Android provides a class to help handle touchscreen sequences, and that class is
VelocityTracker. When a finger is in motion on a touchscreen, it might be nice to know
how fast it is moving across the surface. For example, if the user is dragging a finger
quickly across the screen, this could indicate a flinging motion, for which your
application may wish to perform flinging logic. Android provides VelocityTracker to help
with the math involved.

To use VelocityTracker, you first get an instance of a VelocityTracker by calling the
static method VelocityTracker.obtain(). You can then add MotionEvent objects to it
with the addMovement (MotionEvent ev) method. You would call this method in your
handler that receives MotionEvent objects, from a handler method such as onTouch() or
from a view’s onTouchEvent (). The VelocityTracker uses the MotionEvent objects to
figure out what is going on with the user’s touch sequence. Once VelocityTracker has
at least two MotionEvent objects in it, we can use the other methods to find out what is
going on.

The two VelocityTracker methods getXVelocity() and getYVelocity() return the
corresponding velocity of the finger in the X and Y directions respectively. The value
returned from these two methods will represent pixels per time period. This could be
pixels per millisecond or pixels per second or really anything you want. To tell the
VelocityTracker what time period to use, and before you can call these two getter
methods, you need to invoke the VelocityTracker’s computeCurrentVelocity(int
units) method. The value of units represents how many milliseconds are in the time
period for measuring the velocity. If you want pixels per millisecond, use a units value

of 1; if you want pixels per second, use a units value of 1000. The value returned by the
getXVelocity() and getYVelocity() methods will be positive if the velocity is toward the
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right (for X) or down (for Y). The value returned will be negative if the velocity is toward
the left (for X) or up (for Y).

When you are done with the VelocityTracker object you got with the obtain() method,
call the VelocityTracker object’s recycle() method. Listing 16-8 shows a sample
onTouchEvent() handler for a view.

Listing 16-8. Sample Handler That Uses VelocityTracker

private VelocityTracker vTracker = null;

@0verride
public boolean onTouchEvent(MotionEvent event) {
int action = event.getAction();
switch(action) {
case MotionEvent.ACTION_DOWN:
if(vTracker == null) {
vTracker = VelocityTracker.obtain();

}
else {
vTracker.clear();

vTracker.addMovement (event);
break;
case MotionEvent.ACTION_MOVE:
vTracker.addMovement (event);
vTracker.computeCurrentVelocity(1000);
Log.v(TAG, "X velocity is " + vTracker.getXVelocity() +
" pixels per second");
Log.v(TAG, "Y velocity is " + vTracker.getYVelocity() +
" pixels per second");
break;
case MotionEvent.ACTION_UP:
case MotionEvent.ACTION_CANCEL:
vTracker.recycle();
break;

event.recycle();
return true;

}

A few notes about VelocityTracker. Obviously when you’ve only added one
MotionEvent to a VelocityTracker (i.e., the ACTION DOWN event) the velocities cannot be
computed as anything other than zero. But we need to add the starting point so that the
subsequent ACTION_MOVE events can calculate velocities then. It turns out that the
velocities reported after ACTION UP is added to our VelocityTracker are also zero.
Therefore, do not read the X and Y velocities after adding ACTION_UP expecting to get
motion. If you’re writing a gaming application in which the user is throwing an object on
the screen, use the velocities after adding the last ACTION_MOVE event to calculate the
object’s trajectory across the game view. VelocityTracker is somewhat costly in terms
of performance so use it sparingly. Also, make sure that you recycle it as soon as you
are done with it in case someone else wants to use one. There can be more than one
VelocityTracker in use in Android, but they can take up a lot of memory, so give yours
back if you’re not going to continue to use it. In Listing 16-8, we also use the clear()
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method if we’re starting a new touch sequence (i.e., if we get an ACTION_DOWN event and
our VelocityTracker object already exists) instead of recycling this one and obtaining a
new one.

Exploring Drag and Drop

Now that we’ve seen how to receive MotionEvent objects in code, let’'s do something
interesting with them. We’re going to explain how to implement drag and drop. To start,
let’s do some dragging. In this next sample application, we’re going to take a white dot
and drag it to a new location in our layout. Using Listing 16-9, create a new Android
project and setup the layout XML file as indicated, and add a new class called Dot using
the Java code. Note that the package name in the layout XML file for the Dot element
must match the package name you use for your application. Also note that we can leave
the main Activity class alone since it is fine as-is. The Ul for this application is shown in
Figure 16-2.

Listing 16-9. Sample Layout XML and Java Code for Our Drag Example

<?xml version="1.0" encoding="utf-8"?>

<!-- This file is res/layout/main.xml -->

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"”
android:layout_height="fill parent”
>

<com.androidbook.touch.dragdemo1.Dot
android:id="@+id/dot"
android:tag="trueDot"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />

</Linearlayout>

import android.content.Context;
import android.graphics.Canvas;
import android.graphics.Color;
import android.graphics.Paint;
import android.util.AttributeSet;
import android.view.MotionEvent;
import android.view.View;

public class Dot extends View {
private static final float RADIUS = 20;
private float x = 30;
private float y = 30;
private float initialX;
private float initialy;
private float offsetX;
private float offsetY;
private Paint backgroundPaint;
private Paint myPaint;
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public Dot(Context context, AttributeSet attrs) {

}

super(context, attrs);

backgroundPaint = new Paint();
backgroundPaint.setColor(Color.BLUE);

myPaint = new Paint();
myPaint.setColor(Color.WHITE);
myPaint.setAntiAlias(true);

@0verride
public boolean onTouchEvent(MotionEvent event) {

int action = event.getAction();
switch(action) {
case MotionEvent.ACTION_DOWN:
// Need to remember where the initial starting point
// center is of our Dot and where our touch starts from
initialX = x;
initialyY = y;
offsetX = event.getX();
offsetY = event.getY();
break;
case MotionEvent.ACTION_MOVE:
case MotionEvent.ACTION_UP:
case MotionEvent.ACTION_CANCEL:
x = initialX + event.getX() - offsetX;
y = initialY + event.getY() - offsetY;

break;
event.recycle();
return(true);
}
@0verride

public void draw(Canvas canvas) {

int width = canvas.getWidth();
int height = canvas.getHeight();
canvas.drawRect(0, 0, width, height, backgroundPaint);

canvas.drawCircle(x, y, RADIUS, myPaint);
invalidate();
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Tl @ 4:03Pm

Touch Drag Demo 1

Figure 16-2. User interface for our Drag Demo application

When you run this application, you will see a white dot on a blue background. You can
touch the dot then drag it around the screen. When you lift off, the dot stays where it is
until you touch it again and drag it somewhere else. We’ve really simplified this to show
you just the basics of how to move an object on the screen. The draw() method puts the
dot at its current location of X and Y. By receiving MotionEvent objects in the
onTouchEvent() method, we can modify the X and Y values by the movement of our
touch. We record the starting position of the dot in the ACTION_DOWN method, as well as
the starting touch location. Because we don’t always touch the object in the very center,
the touch coordinates will not be the same as the location coordinates of the object.
Also, if our object’s reference point is not the center but the upper-left corner, we must
be sure we take that into account as well. When our finger starts moving across the
screen, we adjust the location of the object by the deltas in x and y based on the
MotionEvents that we get. When we stop moving (i.e., ACTION_UP), we finalize our
location using the last coordinates of our touch. We’re doing a little cheating here
because our Dot view is positioned on the screen relative to (0,0). That means that we
can simply draw the circle relative to (0,0) as opposed to some other reference point. If
our object is not positioned relative to (0,0) we might need to provide additional offsets
for the location of our object. We also don’t have to worry about scrollbars in this
example, which could complicate the calculation of the position of our object on the
screen. But the basic principle is still the same. By knowing the starting location of the
object to be moved, and keeping track of the delta values of our touch from ACTION_DOWN
through to ACTION_UP, we can adjust the location of the object on the screen.

Dropping an object onto another object on the screen has much less to do with touch
than it does with knowing where things are on the screen. We’re not going to provide an
example here of dropping but we will explain the principles. As you saw earlier, as we
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drag an object around the screen, we are aware of its position relative to one or more
reference points. We can also interrogate objects on the screen for their locations and
sizes. We can then determine if our dragged object is “over” another object. The typical
process of figuring out a drop target for a dragged object is to iterate through the
available objects that we can drop on, and determine if our current position overlaps
with that object. Each object’s size and position (and sometimes shape) can be used to
make this determination. If we get an ACTION_UP event, meaning that the user has let go
of our dragged object, and the object is over something we can drop onto, then we can
fire the logic to process the drop action. This might be the action of dragging something
to the trash can, where the object being dragged should be deleted. Or it could be
dragging a file to a folder for the purposes of moving or copying it.

Multi-Touch

Now that you’ve seen single touches in action, let’s move on to multi-touch. Multi-touch
has gained a lot of interest ever since the TED conference in 2006 at which Jeff Han
demonstrated a multi-touch surface for a computer user interface. Using multiple fingers
on a screen opens up a lot of possibilities for manipulating what’s on the screen. For
example, by putting two fingers on an image and moving them apart, that action could
zoom in on the image. By placing multiple fingers on an image and turning clockwise you
could rotate the image on the screen. Android introduced support for multi-touch with
Android SDK 2.0. In that release you were able to use up to three fingers on a screen at
the same time to perform actions such as zoom, rotate, or whatever else you could
imagine doing with multiple touches. If you think about it, though, there is no magic to this.
If the screen hardware can detect multiple touches as they initiate on the screen, and can
notify your application as those touches move in time across the surface of the screen,
then notify you when those touches lift off of the screen, your application can figure out
what the user is trying to do with those touches. While it’s not magic, it isn’t easy either.
We’re going to help you understand multi-touch in this section.

The basics of multi-touch are exactly the same as for single touch. MotionEvent objects
get created for touches, and these MotionEvent objects are passed to your methods just
like before. Your code can read the data about the touches and decide what to do. At a
basic level, the methods of MotionEvent are the same; that is, we call getAction(),
getDownTime(), getX() and so on. However, when more than one finger is touching the
screen, the MotionEvent object must include information from all fingers, with some
caveats. The action value from getAction() is for one finger, not all. The down time
value is for the very first finger down, and stays the same for as long as there is at least
one finger down. The location values getX() and getY(), as well as getPressure() and
getSize(), can take an argument for the finger; therefore, you need to use some sort of
index value to request the information for the finger you’re interested in. There are
method calls that we used above that did not take any argument to specify a finger (e.g.,
getX(), getY()), so which finger would the values be for if we used those methods? You
can figure it out, but it takes some work. Therefore, if you don’t take into account
multiple fingers all of the time, you might end up with some strange results. But let’s dig
into this to figure out what to do.
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The first method of MotionEvent you need to know about for multi-touch is
getPointerCount(). This tells you how many fingers are represented in the MotionEvent
object. This doesn’t necessarily tell you how many fingers are actually touching the
screen, since that depends on the hardware and on Android. You may find that on
certain devices getPointerCount() does not report all fingers that are touching, just
some. But let’s press on. As soon as you’ve got more than one finger being reported in
MotionEvent objects, you need to start dealing with the pointer index and the pointer Ids.

The MotionEvent object contains information for pointers starting at index 0 and going
up to the number of fingers being reported in that object. The pointer index always starts
at 0. If there are three fingers being reported, pointer indexes will be 0, 1, and 2. Calls to
methods such as getX() must include the pointer index for the finger you want
information about. Pointer Ids are integer values representing which finger is being
tracked. Pointer Ids start at O for the first finger down, but don’t always start at 0 once
fingers are coming and going on the screen. Think of a pointer Id as the name of that
finger while it is being tracked by Android. For example, imagine a pair of touch
sequences for two fingers, starting with finger 1 down, then finger 2 down, then finger 1
up, then finger 2 up. The first finger down will get pointer Id 0. The second finger down
will get pointer Id 1. Once the first finger goes up, finger 2 will still be associated with
pointer Id 1. Whereas the pointer index for finger 2 becomes 0, because the pointer
index always starts at 0. In this example, pointer Id 1 starts as pointer index 1 when it
goes down, and then shifts to pointer index 0 once finger 1 leaves the screen. Your
applications will use pointer Ids to link together the events associated to a particular
finger even as other fingers are involved. Let’s look at an example.

Listing 16-10 shows our new XML layout plus our Java code for a multi-touch
application. Create a new application using Listing 16-10 then run it. Figure 16-3 shows
what it should look like.

Listing 16-10. XML Layout and Java for a Multi-Touch Demo

<?xml version="1.0" encoding="utf-8"?>
<!-- This file is /res/layout/main.xml -->
<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/layout1"
android:tag="truelayout"
android:orientation="vertical"
android:layout_width="fill parent"
android:layout_height="wrap_content"
android:layout weight="1"
>

<TextView android:text="Touch fingers on the screen and look at LogCat"
android:id="@+id/message"

android:tag="trueText"

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignParentBottom="true" />

</Relativelayout>

// This file is MainActivity.java
import android.app.Activity;
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import
import
import
import
import
import

public

android.os.Bundle;
android.util.log;
android.view.MotionEvent;
android.view.View;
android.view.View.OnTouchListener;
android.widget.Relativelayout;

class MainActivity extends Activity implements OnTouchListener {

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

super.onCreate(savedInstanceState);
setContentView(R.layout.main);

Relativelayout layouti = (Relativelayout) findViewById(R.id.layout1);
layout1.setOnTouchListener(this);

@0verride
public boolean onTouch(View v, MotionEvent event) {

}

String myTag = v.getTag().toString();
Log.v(myTag, "----=---===-mcmmmmmmmmoo- );
Log.v(myTag, "Got view " + myTag + " in onTouch");
Log.v(myTag, describeEvent(event));
if( "true".equals(myTag.substring(o, 4))) {
Log.v(myTag, "and I'm returning true");
return true;

}

else {
Log.v(myTag, "and I'm returning false");
return false;

protected static String describeEvent(MotionEvent event) {

StringBuilder result = new StringBuilder(500);

result.append("Action: ").append(event.getAction()).append("\n");

int numPointers = event.getPointerCount();

result.append("Number of pointers: ").append(numPointers).append("\n");

int ptrIdx = o;

while (ptrIdx < numPointers) {
int ptrId = event.getPointerId(ptrIdx);
result.append("Pointer Index: ").append(ptrIdx);
result.append(", Pointer Id: ").append(ptrId).append("\n");
result.append(" Location: ").append(event.getX(ptrIdx));
result.append(" x ").append(event.getY(ptrIdx)).append("\n");
result.append(" Pressure: ").append(event.getPressure(ptrIdx));
result.append(" Size: ").append(event.getSize(ptrIdx)).append("\n");

ptrIdx++;
}
result.append("Downtime: ").append(event.getDownTime()).append("ms\n");
result.append("Event time: ").append(event.getEventTime()).append("ms");
result.append(" Elapsed: ").append(event.getEventTime()-event.getDownTime());
result.append(" ms\n");
return result.toString();
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If you only have the emulator, this application will still work, but you won’t be able to get
multiple fingers simultaneously on the screen. You’ll see output similar to what we saw
in the previous application. Listing 16-11 shows sample LogCat messages for a touch
sequence like we described earlier. That is, finger 1 presses on the screen, then finger 2
presses, then finger 1 leaves the screen, and then finger 2 leaves the screen.

Listing 16-11. Sample LogCat Output for a Multi-Touch Application

truelLayoutTop
truelayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelayoutTop
truelayoutTop
truelayoutTop

truelLayoutTop
trueLayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelayoutTop
truelLayoutTop
truelayoutTop
truelLayoutTop

Got view truelayoutTop in onTouch

Action: 0

Number of pointers: 1

Pointer Index: 0, Pointer Id: 0
Location: 722.3844 x 94.37604
Pressure: 0.07450981 Size: 0.2

Downtime: 15778221ms

Event time: 15778221ms Elapsed: 0 ms

and I'm returning true

Got view truelayoutTop in onTouch

Action: 2

Number of pointers: 1

Pointer Index: 0, Pointer Id: 0
Location: 722.3844 x 97.29675
Pressure: 0.07450981 Size: 0.2

Downtime: 15778221ms

Event time: 15778470ms Elapsed: 249 ms

and I'm returning true

Got view truelayoutTop in onTouch

Action: 261
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truelLayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelayoutTop
truelayoutTop
truelayoutTop

truelLayoutTop
truelLayoutTop
truelLayoutTop
truelayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop

truelayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop

truelLayoutTop
truelLayoutTop
truelayoutTop
truelayoutTop
truelayoutTop
truelLayoutTop
truelLayoutTop
truelLayoutTop

Number of pointers: 2

Pointer Index: 0, Pointer Id: o
Location: 722.3844 x 98.75711
Pressure: 0.07450981 Size: 0.2

Pointer Index: 1, Pointer Id: 1
Location: 343.8656 x 103.625
Pressure: 0.06666667 Size: 0.2

Downtime: 15778221ms

Event time: 15778499ms Elapsed: 278 ms

and I'm returning true

Got view truelayoutTop in onTouch

Action: 2

Number of pointers: 2

Pointer Index: 0, Pointer Id: 0
Location: 702.8365 x 100.704285
Pressure: 0.07450981 Size: 0.2

Pointer Index: 1, Pointer Id: 1
Location: 343.8656 x 95.836395
Pressure: 0.06666667 Size: 0.2

Downtime: 15778221ms

Event time: 15778785ms Elapsed: 564 ms

and I'm returning true

Got view truelayoutTop in onTouch

Action: 6

Number of pointers: 2

Pointer Index: 0, Pointer Id: 0
Location: 702.8365 x 100.704285
Pressure: 0.07450981 Size: 0.2

Pointer Index: 1, Pointer Id: 1
Location: 343.8656 x 95.34961
Pressure: 0.06666667 Size: 0.2

Downtime: 15778221ms

Event time: 15778812ms Elapsed: 591 ms

and I'm returning true

Got view truelayoutTop in onTouch

Action: 2

Number of pointers: 1

Pointer Index: 0, Pointer Id: 1
Location: 343.8656 x 94.86282
Pressure: 0.07450981 Size: 0.2

Downtime: 15778221ms

Event time: 15778825ms Elapsed: 604 ms

and I'm returning true

Got view truelayoutTop in onTouch

Action: 1

Number of pointers: 1

Pointer Index: 0, Pointer Id: 1
Location: 323.42917 x 92.42886
Pressure: 0.07450981 Size: 0.2

Downtime: 15778221ms
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truelayoutTop Event time: 15779138ms Elapsed: 917 ms
truelayoutTop and I'm returning true

We’ll now discuss what is going on with this application. The first event we see is the
ACTION_DOWN of the first finger. We learn about this using the getAction() method.
Please refer to the describeEvent() method in MainActivity.java to follow along with
which methods produce which output. We get one pointer with index 0 and pointer Id O.
After that we’ll probably see several ACTION_MOVE events for this first finger. We still only
have one pointer and the index and Id are still both 0. A little later we get the second
finger touching the screen. The action is now a decimal value of 261. What does this
mean? The action value is actually made up of two parts: an indicator of which pointer
the action is for, and what action that pointer is doing. Converting decimal 261 to
hexadecimal we get 0x00000105. The action is the smallest byte (5, in this case) and the
pointer Id is the next byte over (1, in this case). Note that this tells us the pointer Id and
not the pointer index. If we pressed a third finger onto the screen, the action would be
0x00000205 (or decimal 517). A fourth finger would be 0x00000305 (or decimal 773).
And so on.

Now look at the next pair of records from LogCat in Listing 16-11. The first record is for
an ACTION_MOVE event. Remember that it is difficult to keep fingers from moving on a real
screen. When we lift finger 1 off of the screen, we get an action value that looks similar
to the compound value for a down event, but the action is 6 instead of 5. Lifting the first
finger in a multi-touch situation gives an action value of 0x00000006 (or decimal 6). If we
had lifted the second finger in a multi-touch situation we would get an action value of
0x00000106 (or decimal 262). Notice how we still have information for two fingers when
we get the ACTION_UP for one of them.

The last pair of records in Listing 16—11 show one more ACTION_MOVE event for finger 2,
followed by an ACTION_UP for finger 2. This time we see an action value of 1 (ACTION_UP).
We didn’t get an action value of 262, but we’ll explain that next. Also notice that in our
ACTION_MOVE event, the pointer index has changed from 1 to 0, but the pointer Id has
remained as 1.

Going back to the beginning of Listing 16-11, the first finger down is pointer Id 0, so why
don’t we get 0x00000005 (or decimal 5) for the action value when the first finger is
pressed to the screen before any other fingers? This is a good question without a happy
answer. We can get an action value of 5 in the following scenario. Press finger 1 to the
screen, then finger 2, resulting in action values of 0 and 261 (ignoring the ACTION MOVE
values for the moment). Now lift finger 1 (action value of 6) and press it back down on
the screen. The pointer Id of the second finger (finger 2) remained as 1. For the moment
when finger 1 was in the air, our application knew about pointer Id 1 only. Once finger 1
pressed back down on the screen, Android assigned pointer Id 0 to finger 1, and since
now we know there are multiple fingers involved, we get an action value of 5 (pointer Id
of 0 and the action value of 5). The answer to the question is backward compatibility,

but it is not a happy answer. In a scenario with two fingers, if the first finger touches the
screen in a location, followed by a second finger in a different location on the screen, the
up action of the first finger would not be recognized by an application not expecting
multi-touch events. This is because the lifting of the first finger first would give an action
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value of 6, not 1. It's when the second finger is lifted that the application will receive an
action value of 1.

When only one finger remains on the screen, Android treats it like a single-touch case.
So we get the old ACTION_UP value of 1 instead of a multi-touch ACTION_UP value of 6
coupled with the pointer Id. But wait, the pointer Id of this last finger on the screen in our
example above is still 1, so we really should have received an action value of 262. Our
code will need to consider these cases carefully. A pointer Id of 0 could result in an
ACTION_DOWN value of O or 5, depending on which pointers are in play. The last finger up
will get an ACTION_UP value of 1 no matter which pointer Id it is.

The MotionEvent class comes with some helper constants to figure out what is going on.
For example, MotionEvent.ACTION_POINTER_3_DOWN is 0x00000205 (or decimal 517)
which we described earlier as the third finger down. These values may not be all that
useful, however, since you’d be better off looking at the pointer Id in the second byte
and the action in the first byte. In fact, though, it would be even better to use some other
constants from the MotionEvent class to read the value returned by getAction(). Those
constants are MotionEvent.ACTION POINTER_ID MASK, MotionEvent.ACTION MASK, and
MotionEvent.ACTION_POINTER_ID_SHIFT. By and’ing the returned value with each of
these masks, and shifting the result for the pointer Id, you’d be able to reliably figure out
what is going on, no matter how many fingers the device can support. Some sample
code for this is provided in Listing 16-12.

Listing 16-12. Sample Code for Figuring Out the Result from MotionEvent.getAction()

int action = event.getAction();
int ptrId = event.getPointerId(0);
if(event.getPointerCount() > 1)
ptrId = (action & MotionEvent.ACTION_POINTER_ID_MASK) >>>
MotionEvent.ACTION_POINTER_ID SHIFT;
action = action & MotionEvent.ACTION MASK;
if(action < 7 && action > 4)
action = action - 5;
int ptrIndex = event.findPointerIndex(ptrId);

Note that this code is handling the strangeness that was explained above, where the
pointer Id for the last finger left on the screen is not made part of the value returned from
getAction(), and also where the action part of the value returned is 5 or 6 instead of 0
or 1. After these statements in Listing 16-12 have executed, ptrId will hold the pointer
Id associated to the action, action will have a value between 0 and 4, and ptrIndex will
have the pointer index value for use with getX() and similar methods of MotionEvent.
One way to look at the values returned from getAction() is to realize that any value
greater than 4 represents a value that relates to a pointer Id. Any value less than or equal
to 4 represents a value that relates to the only finger we know about, regardless of what
pointer Id it is.
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Touches with Maps

Maps can receive touch events as well. We have already seen how touching a map can
bring up a zoom control, or allow us to pan the map sideways. These are built-in
functions of maps. But what if we want to do something different? We’re going to show
you how to implement some interesting functionality with maps, including the ability to
click a location and get its latitude and longitude. From there, we can do lots of very
useful things.

One of the main classes for maps is MapView. This class has an onTouchEvent() method
just like the Views we covered earlier, and takes a MotionEvent object as its only
argument. We can also use the setOnTouchListener() method to set up a callback
handler for touch events on a MapView. Other main types of objects for maps are the set
of Overlays, including ItemizedOverlay and MyLocationOverlay. These were all
introduced in Chapter 7. These Overlay classes also have an onTouchEvent () method,
although the signature is slightly different from the onTouchEvent () method on a regular
View. For an Overlay, the method signature is

onTouchEvent (android.view.MotionEvent e, MapView mapView)

We can override the onTouchEvent () method if we want to do different things with maps. It
is more common to override methods in an Overlay class than in MapView, so we will focus
our attention there for this section. As before, the onTouchEvent () method for Overlays
deals with MotionEvent objects. Even with maps, the MotionEvent object gives us X and Y
coordinates of where the user has touched the touchscreen. This is only marginally useful
when dealing with maps, since we often want to know the actual location on the map
where the user touched. Fortunately, there are ways to figure this out.

MapView provides an interface called Projection, and Projection has methods to
convert from a pixel to a GeoPoint, or from a GeoPoint to a pixel. To get a Projection,
call the MapView.getProjection() method. Once you have the Projection, the methods
fromPixels() and toPixels() can be used for the conversions. Keep in mind that the
Projection is only good while the map doesn’t change in the view. Within your
onTouchEvent () method, you can convert the X and Y location values to a GeoPoint
using fromPixels().

An interesting and very useful method of Overlay is the onTap() method, which is similar
to the onTouch() method we saw earlier in this chapter, but different in a key way. Map
Overlays do not have an onTouch() method. The signature of the onTap() method is

public boolean onTap(GeoPoint p, MapView mapView)

This means that when a user touches on our Overlay, our onTap() method gets called
with the GeoPoint of where the user touched. This will save us a lot of time trying to
figure out where on the map they’re touching. We no longer need to worry about
converting from an X and Y coordinate location to a latitude and longitude coordinate.
Android takes care of this for us.
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We’re now going to revisit the example from Chapter 7 in which we displayed a map
with buttons for the different modes (Satellite, Street, Traffic, and Normal). We’re going
to add the ability to launch StreetView on a location from the map. To do this we need to
add an Overlay object to our MapView, and when the Overlay object receives a touch
event we’ll convert that touch event to a location on the map. With the converted
location, we’ll launch an intent to invoke StreetView on that location. We'll start by
making a copy in Eclipse of our MapsDemo from Chapter 7 (see Listings 7-12 and 7-13).
Then we’ll use Listing 16-13 to modify the onCreate() method of the main Activity,
plus add a new class with the file ClickReceiver. java, also provided in this listing. The
changes to the onCreate() method are shown in bold. The Ul will still look just like it did
in Figure 7-7.

Listing 16-13. Adding Touch to Our Maps Demo

@0verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.mapview);

mapView = (MapView)findViewById(R.id.mapview);

ClickReceiver clickRecvr = new ClickReceiver(this);
mapView.getOverlays().add(clickRecvr);

// This file is ClickReceiver.java
import android.content.Context;
import android.content.Intent;
import android.net.Uri;

import android.util.log;

import com.google.android.maps.GeoPoint;
import com.google.android.maps.MapView;
import com.google.android.maps.Overlay;

public class ClickReceiver extends Overlay{
private static final String TAG = "ClickReceiver";
private Context context;

public ClickReceiver(Context context) {
context = _context;
}

@0verride
public boolean onTap(GeoPoint p, MapView mapView) {

Log.v(TAG, "Received a click at this point: " + p);

if(mapView.isStreetView()) {
Intent myIntent = new Intent(Intent.ACTION VIEW, Uri.parse
("google.streetview:cbll=" +
(float)p.getlLatitudeE6() / 1000000f +
"," + (float)p.getLongitudeE6() / 1000000
+"8cbp=1,180,,0,1.0"

)
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context.startActivity(myIntent);
return true;

return false;

}

That’s all we need to do for this new example to work—unless of course you don’t have
StreetView available in your emulator or device. StreetView was included in the
emulators for CupCake (1.5) and Donut (1.6) but was removed in the Eclair (2.0)
emulator. One way around this is to get a real device, which should have StreetView
installed, and test on there. If all you have is an emulator, you could try the following
simple procedure:

1. Set up an AVD that is based on Google APlIs version 1.6 or 1.5.

2. Use “adb pull /system/app/StreetView.apk” StreetView.apk to copy this
application from your emulator to your workstation’s hard drive.

3. Set up an AVD that is based on Google APIs for the version you want to
run on.

4. Use “adb install StreetView.apk” using the .apk file you copied off in
step 2 above.

This should install the StreetView application into your emulator and allow our example
above to work.

When you run your newly-modified Maps Demo application, zoom in on a city so you
can see the streets. Click the Street button to get the blue outlines on streets that
support StreetView (i.e., they have pictures in the Google database). Now you can touch
a street and the onTap() method of our ClickReceiver will be called, which in turn will
contact the StreetView activity with the location from our touch event using an intent. If
you touch an area of the map where StreetView does not have pictures, you will see an
empty StreetView screen with an indication such as “Invalid panorama”. This means
Google can’t find any images near enough to that location. Click the back arrow to
return to our Maps application and try another location. If you look in LogCat you will see
that we’ve logged the latitude and longitude of the map location that was touched.
Notice that the GeoPoint object uses ints for the lat and long, while the StreetView URI
requires floats.

For this sample application, we’ve chosen to send an intent with the lat/long of our
touched location to the StreetView activity. But you can imagine the other possibilities
open to you. With the lat/long of a location, we could use the Geocoder to find out what’s
around that location. We could use the location to navigate to it using turn-by-turn
directions. We could measure how far away the location is from where we are. We can
even store the location for later use.
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Gestures

Gestures are a special case of a touchscreen event. Basically, a gesture is a pre-
recorded touchscreen motion that your application can expect from the user. If the user
performs the same gesture as the pre-recorded gesture when using your application,
your application can invoke specific logic according to what that gesture means to your
application. Gestures require an overlay that can detect a gesture by the user to pass it
to the underlying activity. Using gestures can simplify a user interface by eliminating
buttons or other controls in favor of finger swipes or drawing motions. They can also
make for interesting game interfaces. In this section, we will explore how to record
gestures and how to use them in your application.

Before we get into gesture code, let’s play with the Gestures Builder application that
comes with your emulator. This will help you understand what a gesture is. Gestures
Builder creates and manages a gestures file that contains a library of gestures. Launch
an emulator from Eclipse, unlock the emulator device, then go to your apps and choose
Gestures Builder. Figure 16-4 shows the app icon.

&

Gestures
Builder

Figure 16-4. The Gestures Builder icon

The Gestures Builder app will open to a mostly blank screen. Click the Add gesture
button. You will be prompted for a Name. The name you give will be associated to the
gesture you’re about to record. This name will be used in your code to refer to the
gesture, and will serve as a sort of command name. When the user performs the gesture
to your application, the name will be passed to your methods so your application can do
what the user is expecting it to do. The name you give could be a noun like “spiral” or
“checkmark”, or it could be like a command such as “fetch” or “stop”. For now, let’s call
our first gesture “checkmark”, so type in checkmark for the Name. Now draw a check
mark in the big blank space underneath. If you don’t like your first attempt, simply
redraw a new check mark. The old one will erase as soon as you start drawing a new
one. When you’re happy with your check mark, click Done. You should see a screen like
that shown in Figure 16-5.
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Gestures Builder

\/ checkmark

Gesture saved in /sdcard/gestures

| Addgesture | Reload

Figure 16-5. Our check mark gesture saved to the /sdcard

Note that you could record different types of check marks and give them all the same
name of “checkmark”. Record at least one more check mark-like gesture and also name
it checkmark; it could be smaller or bigger or in some way different than your first check
mark while still retaining the basic shapeness of a check mark. Add some different
gestures with different names using the “Add gesture” button. Each time you click Done
you add another gesture to your library. You might try to use a multi-touch gesture,
drawing two fingers across the screen at the same time, to make an equals sign. This
doesn’t work in Android 2.0 and you only get one line. Maybe in the future multi-touch
gestures—that is, gestures where two or more fingers are touching the screen at the
same time—will be supported.

Each gesture has a name and is made up of strokes. A gesture stroke is a touch
sequence starting from when a finger touches down on the screen to when that finger
lifts from the screen. As you learned earlier, a touch sequence is made up of
MotionEvent objects. Similarly, a gesture stroke is made up of gesture points. Gestures
get collected into a gesture store. A gesture library contains one gesture store. In
Android, these are all classes that you can use in your code. See Figure 16-6 for a
diagram that shows the relationships.
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( GestureLibrary )
y

GestureStore )

y

Y

( GestureSiroke ) GestureStroke GestureStroke
Y

( GesturePoint ) GesturePoint

Figure 16-6. The structure of gesture classes

il

GesturePoint

While we can’t use multi-touch to create a gesture, there is an ability to have multiple
gesture strokes in a single gesture. For example, to create a letter E gesture, you would
need at least two gesture strokes; one gesture stroke could trace the top, back, and
bottom sides of the E, then a second stroke could provide the center dash to complete
the letter. You could also draw the back of the E with a vertical gesture stroke, followed
by three separate horizontal gesture strokes to finish the letter. There are other ways you
could draw an E, and fortunately, the gesture library allows you to give all of them the
name “E” while recording different gestures. Go ahead and record E a few different
ways, since your users might draw an E in different ways and you want your application
to recognize an E, however the user decides to draw it. Figure 16-7 shows different
ways of recording an E.
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e [ e— e e
|Create a gesture Create a gesture

Create a gesture

E |k

| Done Discard | Done Discard | | Discard |

Figure 16-7. Different ways to record an “E” gesture

You may find it challenging to create a multi-stroke gesture in Gestures Builder in the
emulator. As we noted earlier, you can simply redraw your gesture over the last one and
the last one will be erased. So how does Android know when you’re starting over, or
when you’re just adding another gesture stroke to the current gesture? Android uses a
value called the FadeOffset which is a time value in milliseconds, and if you wait longer
than this time value to start the next gesture stroke of your gesture, then Android
assumes you’re starting over, or starting a new gesture. By default the time value is 420
milliseconds. This means that if you are drawing a gesture on the screen, and you lift
your finger for longer than 420 milliseconds before drawing the next gesture stroke in
your gesture, Android will assume you’ve already finished, and will use what you’ve
drawn so far as the entirety of your gesture. On a real device, the default value might be
long enough to start the next stroke of a gesture. On the emulator, though, it might not
be. It depends on how fast your workstation is.

If you’re having trouble getting Gestures Builder in the emulator to accept a multi-stroke
gesture, you can create your own version of Gestures Builder and modify the default
value of FadeOffset. GestureBuilder is provided as a sample application under your
Android SDK directory, in platforms/android-2.0/samples/GestureBuilder. You can
create a new Android project in Eclipse using the “Create project from existing sample”
option and choosing GestureBuilder from the drop-down menu. Then go into the
project’s /res/layout/create_gesture.xml file and add the attribute
android:fadeOffset="1000" to the GestureOverlayView element. This will extend
FadeOffset to 1 second (1000 milliseconds). You are free to choose a different value if
you wish.

Let’s investigate where these gestures went. The Toast message in Gestures Builder
tells us the gestures are being saved to /sdcard/gestures. Use File Explorer in Eclipse,
or adb, and navigate to the /sdcard folder of the emulator. There you will see a file called
gestures. Notice that it is not very big. The gestures file is a binary file so you will not be
able to edit it by hand. In order to modify the contents you will need to use the Gestures
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Builder app. When building your gesture-enabled application, you will need to copy the
gestures file to your application’s /res/raw directory. For this, you will need to use the
File Copy feature of File Explorer, or use adb pull to get the gestures file onto your
workstation so you can copy it into your project.

Besides adding new gestures in Gestures Builder, you can long-click an existing gesture
to bring up a menu. From the menu, you can change the gesture’s name or delete it.
You cannot re-record the gesture, so if you don’t like the gesture itself, you’ll need to
delete it and re-add it. One thing you might want to do is record variations of gestures
and give them the same name. The name does not have to be unique, although the
gestures with the same name should be similar. This can account for user variation in
inputting the gesture. For example, you could record several different check marks and
give them all the same name (“checkmark”). When the user does a check mark—gesture
in your application, as long as it matches one of the check mark—gestures you’ve
recorded, your application will receive “checkmark” to know what the user did.

Now we’re going to create a sample application that uses our new gestures file. Using
Eclipse, create a new Android Project. Refer to Listing 16-14 for the XML of our layout
file, and for the code of our Activity class.

Listing 16-14. Java Code for Our Gesture Revealer Application

<?xml version="1.0" encoding="utf-8"?>

<!-- This file is /res/layout/main.xml -->

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill parent"
android:layout_height="fill parent"”
>

<TextView
android:layout_width="fill parent"
android:layout_height="wrap_content"
android:text="Draw gestures and I'll guess what they are"
/>

<android.gesture.GestureOverlayView
android:id="@+id/gestureOverlay"
android:layout width="fill parent"”
android:layout_height="fill parent”
android:gestureStrokeType="multiple"
android:fadeOffset="1000" />

</LinearLayout>

import java.util.Arraylist;

import android.app.Activity;

import android.gesture.Gesture;

import android.gesture.GesturelLibraries;

import android.gesture.Gesturelibrary;

import android.gesture.GestureOverlayView;

import android.gesture.Prediction;

import android.gesture.GestureOverlayView.OnGesturePerformedListener;
import android.os.Bundle;

import android.util.Log;
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import android.widget.Toast;

public class MainActivity extends Activity implements OnGesturePerformedListener {
private static final String TAG = "Gesture Revealer";
GesturelLibrary gesturelib = null;

@0verride

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

// gesturelib = GesturelLibraries.fromRawResource(this, R.raw.gestures);
gesturelib = GesturelLibraries.fromFile("/sdcard/gestures");
if (!gestureLib.load()) {
Toast.makeText(this, "Could not load /sdcard/gestures"”,
Toast.LENGTH_SHORT). show();
finish();

// Let's take a look at the gesture library we have work with
Log.v(TAG, "Library features:");
Log.v(TAG, " Orientation style: " + gesturelLib.getOrientationStyle());
Log.v(TAG, " Sequence type: " + gesturelLib.getSequenceType());
for( String gestureName : gesturelib.getGestureEntries() ) {

Log.v(TAG, "For gesture " + gestureName);

int 1 = 15

for( Gesture gesture : gesturelib.getGestures(gestureName) ) {
Log.v(TAG, " "+ 1+ " ID: " + gesture.getID());
Log.v(TAG, " "+ 1+ ": Strokes count: " +

gesture.getStrokesCount());

Log.v(TAG, " "+ 1+ ": Stroke length: " + gesture.getlength());
i++;

}

}

GestureOverlayView gestureView =
(GestureOverlayView) findViewById(R.id.gestureOverlay);
gestureView.addOnGesturePerformedListener(this);

@verride
public void onGesturePerformed(GestureOverlayView view, Gesture gesture) {
Arraylist<Prediction> predictions = gesturelib.recognize(gesture);

if (predictions.size() > 0) {
Prediction prediction = (Prediction) predictions.get(0);
if (prediction.score > 1.0) {
Toast.makeText(this, prediction.name, Toast.LENGTH_SHORT).show();
for(int i=0;i<predictions.size();i++)
Log.v(TAG, "prediction " + predictions.get(i).name +

score = " + predictions.get(i).score);
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In this example, we’re going to simply access the exact same file that the Gestures
Builder application wrote to. In our onCreate() method, we use the
Gesturelibraries.fromFile() method to do this. But we also show in the comments
how you would access a gestures file that is part of your application. If you were to use
the fromRawResource() method, you’d use an argument like our regular resource IDs,
and you’d put the gestures file into the /res/raw directory.

Our application doesn’t do a whole lot, but running it will give you a better
understanding of what is going on inside Android as it processes gestures. At startup,
our application loads the gestures file and logs what it finds. It also logs the results of
trying to match a sample gesture drawn into the input screen of our application. Go
ahead and run the Gesture Revealer application, assuming, of course, that you’ve run
Gestures Builder already and have some gestures in the /sdcard/gestures file. See how
each gesture is logged with the ID, the number of strokes, and the length.

Draw in gestures that you know exist in your gesture library. Then draw in some that you
know do not exist. Watch the LogCat records to see what’s happening. You may notice
that sometimes what you draw is not recognized when you think it should be, or that
what Android recognized was not what you had in mind, but most of the time it correctly
recognizes what you drew. You may also have noticed that when Android recognizes
your input gesture, you get scores for all gestures in your library, but when Android
doesn’t recognize your input gesture, you don’t get anything at all in predictions.

Also note what happens if you have a multi-stroke gesture, such as the letter E, and you
take too long between strokes. The application will take what you’ve drawn so far and
use that to compare to your gesture library, which is likely to result in the wrong match,
or no match at all. This time delay is controlled by FadeOffset. Here is where it gets
tricky. We want Android to begin matching gestures as soon as we’re done drawing our
gesture, but we have no way to know if the user is done drawing the gesture unless we
wait for some period of time and don’t see the start of a new gesture stroke. Therefore,
FadeOffset serves two purposes. One is to control how long to wait for a new gesture
stroke as part of the current gesture, and the other is to control how long to wait to
begin matching our gesture against the known gestures in our gesture library. Making
FadeOffset very large means having to wait for a long time before the matching process
begins. Making FadeOffset too small means not being able to draw a multi-stroke
gesture because Android will think we’re done before we get to the next gesture stroke.
Whether 420 milliseconds is the right value to use is up to you. You might want to use a
Preference value so users can adjust it for themselves.

While on the topic of multi-stroke gestures, note that the GestureOverlayView has a
setting that controls whether or not multi-stroke gestures are expected. The attribute in
XML is android:gestureStrokeType and the value is either single (the default) or
multiple. If you want to be able to draw multi-stroke gestures, this attribute must be set.
You can also set it programmatically using setGestureStrokeType(int type), using an
argument of either GestureOverlayView.GESTURE_STROKE_TYPE SINGLE or
GestureOverlayView.GESTURE_STROKE TYPE MULTIPLE. GestureOverlayView also has XML
attributes and methods for setting colors and line thicknesses.
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To create your own gesture-aware application, you will need to decide what gestures
your application will act on, create a library of those gestures, and then implement the
onGesturePerformedListener interface, probably in your Activity, to recognize the
gestures and take appropriate action.

What if you want your users to be able to record their own gestures? For example, if
they would like to use a different gesture for an action in your application instead of the
gesture that you provide? This is possible, but means that you need to have a gesture
library file that can be written to. The logical place to put this is in /sdcard. And it’s fairly
simple to create a new gesture library file, read out the default gestures from the gesture
library file that comes with your application, and then overwrite gestures that the user
wants to replace with their own gestures. You can use the implementation of the
Gestures Builder application as mentioned above, to see how to implement a gesture
recorder. Or maybe someone will write a Gestures Builder application that responds to
intents, so you could simply invoke that activity to add a new gesture. Alternatively, you
could record just the user’s gestures into a new writable gesture library file, then load
two gesture libraries into your application, the user’s and your original. Within the
onGesturePerformed() method, you could first try recognize() on the user’s library, then
on your own. You could compare the top scores from any predictions from each library
to decide which action to take.

Summary

In this chapter we showed you how to deal with touchscreens, starting first with single-
touch applications, then moving on to multi-touch. We explained how touch works with
maps and how Android provides some helpful classes and methods for dealing with
touches and maps. Finally, we explored the Gesture mechanisms in Android that allow
your applications to receive user input in a new and perhaps simpler way than using
keyboards or other Ul controls.






Chapter

Titanium Mobile: A
WebKit-Based Approach
to Android Development

In this chapter, we are going to introduce a novel yet complementary approach to
programming applications on the Android platform, inspired by the trend that began with
RIA (Rich Internet Applications). Some of the key features of RIA are the ability to drag
and drop, provide animation, and talk to servers without refreshing through HTML
browsers. Although these activities have been traditionally accomplished through plug-
ins such as Flash, recent advances in RIA accomplish them by taking advantage of the
HTML DOM (Document Object Model).

Titanium Mobile is a product from Appcelerator Inc. (http://www.appcelerator.com) that
brings the advances of RIA to mobile devices. In addition to bringing this new RIA model
to the popular mobile platforms (Android and iPhone), Titanium Mobile is also open
source and licensed under the Apache v2.0 license. In this chapter, we will introduce
you to this new, yet familiar, paradigm and walk you through the architecture and
mechanics of Titanium Mobile.

We’'ve organized this chapter into three sections. We will start with an overview of
Titanium Mobile and cover its history, architecture, and programming ecosystem. We’'ll
show you how to sign up for and download Titanium Mobile. We’ll introduce you to the
components of the Titanium Developer, including its sandbox, where you will type and
test a few lines of stand-alone javascript code which will say “Hello World”.

In the second section, we will walk you through the lifecycle of a project using a simple
“Hello World” project. Unlike the sandbox example, this project has a formal structure
which you can build and distribute. In this second section we will create the project, test
it on an emulator, package the project as an .apk file, and sign the .apk file so that it can
be installed on other emulator instances and devices.

In the third section, we will cover what it takes to write client-side applications in
JavaScript without help from a server-side Ul framework such as JSP (Java Server
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Pages) or ASP.NET. This topic will cover advanced JavaScript that you will need. We will
also cover a critical JavaScript library called JQuery. We will also briefly enumerate a
number of JavaScript APl wrappers to the native Android platform provided by Titanium
Mobile. We will conclude the chapter by drawing out the significance of this approach to
Android development.

NOTE: A Titanium-like approach to Android application development can supplement your
development efforts by giving you a faster and prettier path to application development. The
“prettier” path comes from the simplicity and flexibility of the HTML and CSS Ul. This is not to
mention the platform-independent abstraction provided by Titanium Mobile, which can also make
your application run on multiple mobile platforms.

Before we start, we want to point out that this chapter offers an introduction to Titanium
Mobile; we will not attempt to cover Titanium Mobile in depth. However, we will provide
a clear roadmap to the maze of open source tools you will need to make this paradigm
work. This is important, as the documentation on the Titanium Mobile web site assumes
that the developer is already familiar with the Web 2.0 development paradigm.

Titanium Mobile Overview

If you are a web developer, you may already be familiar with some of the technologies
and tools in the browser and RIA space such as Flash/Flex from Adobe, SilverLight from
Microsoft, JavaFx from Sun, and Laszlo from Laszlo Systems.

These RIA tools provide rich interaction to the user by allowing such things as drag and
drop, animation, tree controls, and richer tables.

Flash/Flex does this through the Flash browser plug-in. Silverlight does this through a
Dotnet browser plug-in that provides the CLR (Common Language Runtime)
environment. JavaFx does this through JRE (Java Runtime Engine). Laszlo does this by
co-opting the Flash plug-in as well.

There is one technology in RIA space that doesn’t use any plug-ins but uses native
browser controls. In this alternative, JavaScript libraries, taking advantage of HTML
DOM (Document Object Model), have allowed programming in RIA directly without any
plug-ins. These JavaScript libraries provide a surprisingly capable architecture for
building RIA through DOM and Ajax (Asynchronous JavaScript and XML).

NOTE: If you are not familiar with DOM or Ajax, please refer to external sources to understand
how they contribute to RIA.

This JavaScript/HTML-based RIA approach, which doesn’t use any new plug-ins, allows
for a development gradient where you can become sophisticated over time without
having to commit to a steep learning curve up front.
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This is all fine for web development, you may say, but what has this got to do with
developing on Android when we are talking about native applications? As it turns out,
the browser in Android is Chrome based, which in turn is based on the seemingly
ubiquitous WebKit engine that powers web browsers such as Chrome and Safari.

Technologies are emerging that allow you to drive the WebKit natively using HTML and
JavaScript files stored on the local device. This is where Titanium Mobile comes into
play. Titanium Mobile exploits the WebKit to provide cross-platform solutions that locally
run on Windows desktops, Mac desktops, iPhone, and the Android OS.

NOTE: Appcelerator Inc. (originally called Hakano) is based in Mountain View, California, and
was founded in 2006 by Jeff Haynie and Nolan Wright with product offerings developed around
Web 2.0. In early 2008, they extended their product strategy to use a WebKit-based, cross-
platform approach for desktops and mobile platforms. These efforts have resulted in the Titanium
product suite.

Let’s look now at the kind of architecture Titanium Mobile has under the hood to provide
a rich user experience and also cross-platform compatibility.

Architecture

At the core, Titanium Mobile is a wrapper for working with WebKit, which is available on
Android and other mobile devices such as iPhone. Titanium Mobile then supplements
the WebKit capabilities by providing a set of JavaScript APIs that map to the native
Android libraries such as file systems and media. This JavaScript-based API abstraction
on a native device gives a uniform API to a seasoned web developer to write
applications to the native OS interface. How Titanium accomplishes this at a high level is
depicted in Figure 17-1.

The figure has three main sections or blocks: B1, B2, and B3. B1 is the project that you
maintain for developing one of your applications. B2 is the Titanium Developer IDE. (We
sometimes call this simply the Titanium IDE.) B3 represents the Android emulator or the
device.

A Titanium project represented by B1 is just a directory on your hard drive where you
keep your HTML resources. Other than some housekeeping files and build files, most of
your source files are kept in a subdirectory called Resources. This project directory is
known to the Titanium IDE (in Figure 17-1 this relationship is identified as line L1).

The JavaScript in this project has access to native JavaScript libraries provided by the
Titanium Developer IDE. This native JavaScript comes with the Titanium IDE and is
indicated inside the Titanium IDE box (B2). This relationship is indicated through line L2.

Titainium IDE will take the project and create an .apk file, which is then installed on the
device (B3). This is indicated by Generate (L3) and Build (L4) lines.
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NOTE: The IDE actually creates an intermediate project (line L3) resembling an Eclipse ADT
project before building it. This is important to know because it is possible to take this
intermediate project and actually debug it in the Eclipse IDE.

Once installed, this .apk file will drive the WebKit (line L6) through the available resource
files. When the .apk is installed on the device, the files from Resources subdirectory
(HTML, image, JavaScript, CSS, etc.) will be copied to the device as well. This is how
WebKit is able to locate relative HTML files (line L7).

The JavaScript code from the HTML files (which themselves are part of the .apk) will
also have access to the native Android platform through Native JavaScript APIs

provided by the Titanium Developer (line L5).
@ Titanium Developer IDE
| m| | App Store| | Project Mgmt|

Java Script APl wrappers to Native API

A

=
Generatel &
>
Eclipse line Android Project 8
- a
Build =4
@ Android Device @ Project
A 4
Android API Project APK File
L Access Native
, APIs Via Resources
~ JavaScript 1. html files
2.¢css
3. Javascript files
P Drive WebKit Resources
- L With Resources
1. html files P
2.¢css <
3. Javascript files
A
>

Use these locally copied Resources

Figure 17-1. Titanium Mobile high-level architecture

Now that we have briefly explored the Titanium Mobile architecture diagram for Android,
we’ll explore each of the following architectural components in a bit more detail:
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B A Titanium project containing resources
B The Titanium IDE

B  How to build and deploy the project on a device

Nature of a Titanium Project

A Titanium Mobile project is very much like an HTML development project where you
have an index.html and a series of subdirectories where you keep HTML files, CSS files,
and other JavaScript libraries (both yours and third party’s). Titanium calls this root
directory a Resources directory and is represented in the diagram as a Resources box
inside the B1 box.

This Resources subdirectory is created for you when you use the Titanium IDE and
create a project. You will see in the examples that follow later in this chapter the exact
directory structure for this project. Developers can choose to use any set of JavaScript
libraries that they are familiar with. There is also a set of JavaScript APIs that Titanium
makes available to your JavaScript code.

Components of the Titanium Developer IDE

Let’s talk about the components of the Titanium Developer IDE (represented by box B1
in Figure 17-1). Strictly speaking, this is not an IDE in the sense of, say, Eclipse. It
doesn’t offer you any editors. However, it allows you to create project directories and \
compile, build, test, and deploy projects. It is more like a build and collaborative
environment. For example, once you are satisfied with your edits, you can go to the
Titanium IDE and test the program on the Android emulator. The Titanium Mobile team
recommends that each developer choose their respective IDEs to edit and work with
JavaScript and HTML.

This Titanium Developer IDE has the following key components:

B Project management: Creates, builds, packages, tests, and deploys
projects (applications)

B App Store: An application store where a community of developers can
upload and download their applications

B /RC: An internet relay chat where you can ask for help, which is
directly integrated into your workspace(a real convenience)

In subsequent chapters you will get to know how each of these works.

Building and Deploying Projects through Titanium IDE

Now let’s examine the build features of the Titanium IDE. Once you create and edit your
files, as in any other project, you ask the Titanium Developer tool to build and test your
application (which essentially is in the Resources directory). The IDE will then convert the
files into an Android project, very similar in structure to an Eclipse ADT structure.
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This intermediate Android project is then compiled to make an .apk file. The IDE will take
this .apk file (just like the Eclipse ADT) and install it on the Android emulator. The
Titanium Developer will also automatically invoke the emulator. All of these steps are
components of the build-and-test step. At the end of this option you will see your
application show up in the emulator.

You can repeat this process of editing and testing until you are satisfied, and then
proceed to get a final copy of the signed .apk file that is ready for distribution. (When
you are testing the application you will not need a signed .apk file.) The Titanium
Developer IDE does this automatically. However, to deploy it with an external device,
you will need to explicitly sign the .apk file through the Titanium IDE.

In the process of creating the .apk file, the Titanium Developer copies the Resources
directory to the assets subdirectory so that the native WebKit can access these files
during execution. Also the JavaScript APIs will end up calling the native versions of the
Java API on Android.

You can see that the magic of Titanium is quite rational after all. Now, let’s look at what
is possible with WebKit-like architecture.

The Titanium Ecosystem

The thin veneer of Titanium Mobile could be misleading for a traditional developer who is
used to complete solutions like Microsoft’'s ASP.NET or Adobe’s Flash/Flex. In contrast,
Titanium Mobile relies on an open source ecosystem to draw its strength from.

Although Titanium Mobile is only a wrapper, it relies on proven technologies such as
AJAX, JQuery, DOJO, Mootools, JSON, Aptana, and Microsoft Web Express. Depending
on your taste, you can choose any of these technologies. Titanium Mobile will provide a
pathway to use them on Android. Of course, Titanium Mobile, also enriches the
JavaScript APIs through its set of wrappers to the underlying Android API.

When you are working with Titanium, you will need to choose some of these tools for
your programming needs. You may choose one tool for the Ul and another tool for
server-side access, or one more tool for persistence.

We have chosen JQuery as a good candidate for Ul development since it is simple to
learn, well documented, yet sufficient for the programming complexities, and is
expected to grow in the Open source community.

NOTE: Due to space restrictions, we will not cover the persistence aspect or the server-side
aspect of Titanium Mobile applications in this book. We will leave those areas to you for further
exploration. By covering JQuery and the U, we hope we have explained the primary pattern of
Titanium development. The aspects that we have not covered here follow standard patterns and
are easier to figure out on your own.
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Now it’s time to embark on our brief journey into Titanium development by downloading
Titanium Developer.

Downloading and Installing Titanium Developer

In this section, we will show you how to install Titanium Mobile and introduce you to its
feature set. We will cover the menus and screens available in the IDE. This will help you
to get a feel for what is possible with the IDE and how you can use it to develop your
own applications.

NOTE: As in the rest of this book (except for Chapter 2), we use Windows XP as the operating
system for the projects in this chapter. Note that the discussion also applies to Mac 0S X at a
high level.

You will need to sign up for Titanium Mobile before you can install it. The sigup and
install process works best if you are connected to the Internet. (You can also download
a zip file and install it, if you’d rather not be connected.) The system is designed to work
well in a connected mode, both during installation and development. (Note: A newer
release, 0.8.1, seems to help with proxy setup, but we haven’t tested that version.)

You can sign up for Titanium Mobile at http://www.appcelerator.com. If you don’t see
the button that lets you sign up you can access it directly by typing

http://www.appcelerator.com/products/request-titanium-mobile/

Once signup is complete, you will receive an e-mail with the file to download and install
Titanium Mobile (it is about 40MB). (We had to go back to the server a few times to get
the full package during the installation process when we tried.) Once installed, it will
create an icon on your desktop. It is also important to note that there is no uninstall
utility at this time. You will have to manually remove the directories yourself. Under
Windows XP you can do the following (shown in Listing 17-1) to completely remove the
Titanium Developer.

Listing 17-1. Directories to Remove for Uninstalling Titanium

\documents and settings\all users\application data\Titanium
\documents and settings\\application data\Titanium
\Program Files\Titanium (your install directory)

Here are some additional instructions on uninstalling and reinstalling the Titanium
Developer. The link has a similar set of instructions for Mac OS X.

http://support.appcelerator.net/fags/titanium-installation/reinstalling-titanium-
developer

Once installed, you will see an icon that looks like Figure 17-2.
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Figure 17-2. Titanium Developer Icon

If you click this icon, it will start the Titanium Developer IDE. With no projects, the
Titanium Developer IDE looks like Figure 17-3. At this point, there are two ways to
create a project. You can either choose the Create button or use the New Project icon at
the top. We will discuss creating new projects in detail later in the section “Creating a
Project.”

2 Titanium Developer

aOoEy + MW7

Perspectives New Project  Import Project  Feedback

PROJECTS

e o Welcome to Titanium Developer

You don't have any projects. Create or import a project fo get started!

e a new Titanium
Project

to import an existing Titanium
Project

Figure 17-3. Titanium Developer after fresh installation

WARNING: Please be aware of the differences in version numbers as you test this chapter.
Titanium Developer is a fast-moving target. The version that is available when you try it out may
not match the one we have tested with. The goal of this chapter is to give you a feel for the
nature of development using Titanium. You will need to adjust material depending on the latest
version of Titanium at the point of your development. At the time of this writing the version is
0.5.0.
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In this section, we also want to familiarize you with the complete scope of the Titanium
Developer IDE. However, in Figure 17-3, as we don’t have any projects yet, some of the
menus are not available for us to describe the IDE fully. For now we are going to show
you a screenshot of what the IDE will look like when you have one of these projects. This
will allow us to introduce the IDE in a comprehensive manner. With at least one project
in place, the IDE will look like Figure 17—4. This view is called the Project Perspective.

2% Titanium Developer

PROJECTS
Test - : p
AndroidTest QA\ttanium projecis\Anarolia | est |

Name:
Application ID:
Version:
Description:
Publisher:
Publisher URL:
Application Icon:
Titanium SDK:

Copyright:

Save Changes

3 Delete Project

Figure 17-4. Titanium Developer Project Perspective

This Titanium Developer Project Perspective (Figure 17—4) has two project examples.
You see the project names on the left-hand side. One is called Test and one is called
AndroidTest. Test is a desktop application and AndroidTest is an Android Mobile
application. You can use the same Titanium Developer IDE to develop both desktop and
mobile applications.

An application (or project) like AndroidTest is essentially a directory on your local drive.
For example, AndroidTest which is highlighted in Figure 17-4 is residing at
c:\work\AndroidTest. The other parameters you see for this highlighted application are
just attributes. One key attribute is the application ID which is going to be used for
creating the root package for the Android Package file (.apk file).
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NOTE: On some releases of Titanium Developer, “Desktop” is the default option. You won’t see
“Mobile” as one of the options because the options are not in an option box but in an edit control.
But if you click on the edit control that shows the application type as “Desktop” it will then open
up the option dropdown that shows “Mobile”. But again, this may be corrected in your
downloaded release of Titanium.

Once you have a project available, one option that you will use often is the Test &
Package tab shown in Figure 17-5.

New Titanium Developer available (version 0.8.1). Click to download

Analytics

PROJECTS
Test
Learn Resources
[,

Learn more about Titanium Mobile

rl Run on Device

Install and run yo

Documentation
| [ Distribution Check out our Mobile API
e P. p fi tio

Figure 17-5. Titanium Developer Test & Package tab

This tab is responsible for taking your project resources and deploying them to the
Android emulator for testing purposes. It also allows you to run on the device as well as
prepare the Android application package for distribution purposes. This includes taking
the package and installing it on a different emulator on a different development box or
moving it to the Android marketplace or moving it to the Titanium App store. We will
cover some of these later in the chapter.

Another nifty feature of the Titanium Developer tool is the Application store that you can
browse for working applications. Here is the screenshot of this face of the tool (Figure
17-6). You can reach this screen by clicking on the Community perspective (the middle
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button in the top left-hand collection of buttons called “perspectives”). Once you are in
the community perspective you will need to select the Apps tab.

2% Titanium Developer

T B B R

Most Popular Most Downloaded Most Recent

208 apps found

& FOKldesktop

No description prowded

¥ GbeduFiva

Standalone wiki tiddly style Music Player for GbeduFiva

Figure 17-6. Titanium Developer Application or App store

The Titanium Developer also comes with a scratchpad (Figure 17-7) that you can quickly
use to test sample code. You can reach this screen by going to the Community
perspective again and choosing the Sandbox tab.
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28 Titanium Developer

Select code snippet (optional) Write some

Welcome to the Tita-‘i;|m Desktop API Sandbox.

Select JS Libaries (optional) .
e SEARD Select a2 code snippet.

st start typing (and optionally
cript library to the left), then
' to run the code.

SWF Object

Figure 17-7. Titanium Developer Sandbox or scratchpad

A few things are evident in Figure 17-7. You can see that Titanium works in unison with
a number of other tools such as JQuery and Mootools, which are displayed in the Select
JS Libraries list box.

NOTE: These tools are also available as options when you create a new project. When you pick
these tools, Titanium will copy the necessary JavaScript files to your Resource directory. Or you
can download the necessary files yourself from these tools’ respective home pages.

The launch window of the Sandbox allows you to type any valid HTML or JavaScript and
executes it. As an example, type the following HTML (Listing 17-2) and click on the
launch button (shown in Figure 17-7).

Listing 17-2. Hello World for the Titanium IDE Scratchpad

<html><head></head>
<body>

<h2>Hello World</h2>
</body></html>
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Listing 17-3 will show you a screen on your desktop with “Hello World” in it. You can
then try adding some script to it as follows.

Listing 17-3. Hello World with JavaScript for the Titanium IDE Scratchpad

<html><head></head>
<body>

<h2>Hello World</h2>
<script>

alert('hello there');
</script>
</body></html>

When you launch using this HTML file, you will see the JavaScript alert “hello there” on
your desktop HTML page. These examples are presented here to give you a feel for the
underlying architecture of how HTML and JavaScript are orchestrated by Titanium
Mobile.

2% Titanium Developer

m & ‘— @ New Mobile SDK available (version 0.8.1). Click to download

Perspectives New Preoject  Import Project  Feedback

l Sandbox

DEVELOPERS
Not connected to IRC

Disconnect

<=
Figure 17-8. Titanium Developer IRC tab

Let us conclude this installation section by showing the IRC tab where you can
interactively work with other online Titanium developers (see Figure 17-8). You can
reach this screen by going to the Community perspective (middle button in the top-left
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corner) and then accessing the IRC tab. When you click the Connect button in this view
you will see all the developers that are online in the left-hand portion of the screen.

Before moving on to the next section, let’s quickly review what we have covered so far.
We have elaborated the architecture of Titanium Mobile, and showed you how Titanium
Mobile allows you to program on a local device using HTML-related technologies,
especially JavaScript. You learned how to download and install Titanium Mobile. We
have also introduced the Titanium Mobile IDE and its features. This is fantastic
background for the next section.

Getting to Know the Ropes: The First Project

Next, we will focus on the lifecycle of a typical Titanium Mobile project. We will show
you how to create a project with default options and test that project on the emulator.
We will then take this default project and change it, to introduce your own HTML content
by displaying a “Hello World” application.

We will then walk you through a couple of techniques for provisioning your project for
debugging purposes. You will then learn how to package this project as an .apk file.
Finally you will see how to sign and deploy this .apk file in other emulator instances.

We'll start with the first one of these: creating a simple project.

Creating a Titanium Mobile Project

You can create a new Titanium Mobile project by clicking the New Project icon (Figure
17-3) in the top row of the Titanium Mobile IDE. To create the project, you can use the
properties shown in Figure 17-4. This will create a project on your local drive as shown
in Listing 17-4.

Listing 17-4. Titanium Mobile Project Structure

c:\work\AndroidTest1
\build
\android\<eclipse like project structure>
\Resources
\android\appicon.png
\default.png
\<your files and sub directories go here>
\index.html
\index.css
\about.html
\manifest
\tiapp.xml

Depending on the release, you may have some additional files or fewer files. But you get
the general idea of the project structure here. The key directory, as indicated in the
“Architecture” section, is the Resources subdirectory. This is where you need to create
the HTML files, CSS files, JavaScript files, and so forth. You can have as many
subdirectories as you want from here underneath (from the resources subdirectory
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onward) to realize your application. This directory is very similar to a directory that you
would use to manage a web site.

Outside of this directory, under the root, the key file is tiapp.xml. This file acts as the
configuration file for the Titanium project that is created. In Listing 17-5 we’ll take a look
at the tiapp.xml that gets generated by default when you create this project.

Listing 17-5. Example tiapp.xml

<?xml version="1.0" encoding="UTF-8"?>
<ti:app xmlns:ti="http://ti.appcelerator.org">
<id>com.ai.titanium.android.AndroidTest1</id>
<name>AndroidTest1</name>
<version>1.0</version>
<icon>appicon.png</icon>
<persistent-wifi>false</persistent-wifi>
<prerendered-icon>false</prerendered-icon>
<statusbar-style>opaque</statusbar-style>
<windows>
<window>
<id>initial</id>
<url>index.html</url>
<backgroundColor>#111</backgroundColor>
<icon>ti://featured</icon>
<barColor>#000</barColor>
<fullscreen>false</fullscreen>
</window>
<window>
<id>about</id>
<url>about.html</url>
<backgroundColor>#111</backgroundColor>
<icon>ti://top rated</icon>
<barColor>#000</barColor>
<fullscreen>false</fullscreen>
</window>
</windows>
</ti:app>

We’re primarily concerned with giving you a general introduction to Titanium
development, so we won’t go into each of the xml tags in tiapp.xml. You can read more
about them by visiting the appcelerator community web site at

http://www.appcelerator.com/community/

The following URL is also useful for getting started:
http://www.codestrong.com/timobile/guides/get started/

We have highlighted the nodes that we intend to discuss here, however. The highlighted
window tag defines how many HTML files we want the app to display in multiple tabs. In
Listing 17-5 we have two windows, one pointing to index.html, and the second pointing
to about.html.

With these files which the new project automatically created in place, you can turn to the
Test&Package tab of the Titanium Developer (see Figure 17-5) and choose to run the
project in the emulator.
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When you run this newly created application it looks like the following in the emulator
(Figure 17-9). You should see this application started on the emulator without explicitly
starting it, just like the Eclipse ADT. If it doesn’t for some reason you can go to the
Android menu and explicitly start it.

Titanium Mobile is a next generation

application platform for building native
mobile applications using web
technologies such as HTML and
JavaScript.

You are using Titanium version 0.5.0 on
android 1.5.

Why not have some good RYEITIH

on us?

Figure 17-9. Titanium Developer multi-window sample application

If you take a look at the index.html and about.html you will see that index.html is
populated into the first tab.

Crafting “Hello World”

Now let’s see how we can simplify this initial project by getting rid of the tabs and
provide just one window. We’ll also change the background color to white so that the
first page will look like the one shown in Figure 17-10.

We will need to do the following to make this happen:

1. Provide a new index.html or change the existing index.html so that it
looks like the page in Figure 17-10.
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2. Change tiapp.xml so that there is only one window and the url of the
window is pointing to the index.html in step. Change the background
color of the window to a light color.

We will walk through these steps now.

AndroidTest2

Hello World

Click here to execute javascript

Figure 17-10. A Sample Android “Hello World”

The index.html that you will need to make this web page is shown in Listing 17-6. You
can replace the index.html that was created for you by the IDE with this file.

Listing 17-6. Stand-alone “Hello World” Example

<html><body>
<h2>Hello World</h2>

<p><a href="javascript:alert('hello’)">
Click here to execute JavaScript
</a></p>

</body></html>

This index.html is simple enough. The goal of this page is to call the JavaScript alert
function to say hello when you click on the link that says click here to execute
JavaScript.
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Once this modified index.html is in place, let us see what you will need to change in the
tiapp.xml. Here is the updated tiapp.xml. (Listing 17-7)

Listing 17-7. tiapp.xml with a Single Window

<?xml version="1.0" encoding="UTF-8"?>
<ti:app xmlns:ti="http://ti.appcelerator.org">
<id>com.ai.titanium.android.AndroidTest2</id>
<name>AndroidTest</name>
<version>1.0</version>
<icon>appicon.png</icon>
<persistent-wifi>false</persistent-wifi>
<prerendered-icon>false</prerendered-icon>
<statusbar-style>opaque</statusbar-style>
<windows>
<window>
<id>initial</id>
<url>index.html</url>
<backgroundColor>white</backgroundColor>
<icon>ti://featured</icon>
<barColor>#000</barColor>
<fullscreen>false</fullscreen>
</window>
</windows>
</ti:app>

The important elements are highlighted. Notice that there is only one window now
pointing to the index.html and that its background color is stated as white.

NOTE: As you go through these examples, notice that we are incrementing the application title
as AndroidTest1, AndroidTest2, etc. You don’t have to do it this way. We are doing this
because we want to make it easier to get screenshots in a repeatable fashion. Otherwise, once
we change the code we will lose the old test case. Hopefully, that is a minor distraction that you
can follow.

With index.html and tiapp.xml in place, you can package and test this application in
the emulator. When you run this application now through the Titanium Mobile IDE, you
will see the Figure 17-10 in the Android emulator.

Provisioning the Application for Debugging

One of the reasons we have used an “alert” in the JavaScript in our index.html (Listing
17-6) is to test JavaScript to see if it is running. An alert is a good way to do this. In fact,
many programmers use JavaScript alerts as a debugging tool.

However, you will notice that the JavaScript from the index.html (Listing 17-6) will just
not say “hello” from the Android emulator. Yet, the same project, if you were to create it
on the desktop, will readily say “hello.” What gives?

Apparently Appcelerator Inc. overrode this function to write the message to an internal
debug console. As it turns out, WebKit, being the host of a web page (in this case the
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index.html) allows a client to configure what “alert” really means. On the Android
platform Appcelerator chose to divert the message to a log stream instead of directing it
to the console. We can only guess as to the motivations.

There are two possible motivations. In the JavaScript space, developers are increasingly
using alert just as a way to debug. The argument goes that if an alert is used primarily as
a debug tool, why not just log the message and not have the message show up on the
screen as well? This unnecessary message will only distract the users from the real
application. The second reason is the nature of Android. Dialogs in Android are
asynchronous. So it will be pretty round-about to make that alert dialog wait, as that is
what is expected by JavaScript.

There are two workarounds to this problem. The first is to use the Titanium Ul API for
creating a native Android alert dialog with an OK button. The second option is to use the
Titanium Debug API. We will cover both here.

Listing 17-8 gives the example index.html rewritten to use both these options.

Listing 17-8. index.html That Uses Alternative Debug Options

<html><head>
<script>
function myalert(message)

var a = Titanium.UI.createAlertDialog();
a.setMessage(message);

a.setTitle('My Alert');
a.setButtonNames(["0K"]);

a.show();

function dalert(message)

Titanium.API.info(message);

alert(message);
//var a = prompt(message);
myalert(message);

}

</script>

</head>

<body>

<h2>Hello World</h2>

<p><a href="javascript:dalert('hello')">
Click here to execute JavaScript
</ax</p>

</body></html>

The function myalert uses the Android dialog option. When this function is called, the
screen will look like Figure 17-11. This works well, but you must be aware that native
alert dialogs in Android are asynchronous and also need to be reference-counted for
efficiency. So you may want to use them sparingly.
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Figure 17-11. Titanium native alert window

The second option is to use the Titanium Debug API to log debug messages instead
of alerts. This is demonstrated in the function dalert. These messages will go to the
Titanium Mobile Console window. The console window is the window that gets
shown when you use the launch tab. You will need to do the following to activate the
launch tab.

1. Choose the project name by clicking it in the project list.
2. Click the Test & Package tab.

3. Click the vertical Android emulator tab. This will show the console
window on the right inside the IDE with two buttons at the bottom to
“launch” and “stop emulator.”

4. Click Launch App to run the app. When the app is running, the Titanium
debug messages will show up in this right-hand console window.

Figure 17-12 shows an example.
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2% Titanium Developer

New Desktop SDK available (version Click to download

Test & Package Analytics

PROJECTS
Test
AndroidTest
AndroidTest1
newapp

Launch App Stop Emulator

Figure 17-12. Titanium Titanium mobile console window

Notice the line in the middle of the screen that says I/TiApi: hello. This is the
message we have sent through Titanium.API.info(message). (Interestingly, though, the
“prompt” JavaScript function works fine.) If you are trying this for the first time, we want
to mention this alert surprise which you may run into.

Now that we have an application and we know how to debug it, let us take this
application and package it as an .apk file.

Packaging the Application

In Android, the unit of deployment is an Android package file called an .apk file. (You
can refer to Chapter 7 for more details on how to work with .apk files.) You will need one
of these .apk files to move your application to other places.

According to Android, an .apk file has to be signed in order to be deployed in an
emulator or device or the marketplace. In fact, when you develop and test Android
applications through the Eclipse ADT, the ADT is signing them (behind the scenes) with
a built-in key that is only good for test deployment in the emulator. Android also treats
the .apk files that are installed with the same signature a bit specially, where they share
the process space.
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NOTE: When two .apk files share the same process space they are sharing the JVM that makes
up the process space. They can share common variables, but problems in one .apk file can affect
the other .apk file as well.

This may be good or bad, depending on how much isolation you would like. The
signature is also important for installing updates to that application.

For more information on signing the application please see Chapter 7. You can also read
more at

http://developer.android.com/guide/publishing/app-signing.html

As a side note, Android keeps the debug or development time key stores at the
following locations:

B For Mac OS X and Linux: ~/.android/debug.keystore

B For Windows XP: C:\Documents and
Settings\\.android\debug.keystore

B For Windows Vista: C:\Users\\.android\debug.keystore

To sign an .apk file yourself you will need to understand the key infrastructure that is
provided by the JDK (Java Development Kit). (We mentioned in Chapter 2 that to run
Eclipse you will need to download a compatible JDK.) You will need to use the keytool
from the JDK to create a key store with a password. (See Chapter 7, or consult
http://java.sun.com/javase/6/docs/technotes/tools/windows/keytool.html for more
information.) Listing 17-9 shows an example of creating a key store along with one key
called mykey with /jre/bin/keytool:

Listing 17-9. keytool Options

keytool
-genkey //generate a public/private key
-alias mykey //name of the key
-keystore c:\somekeystore.store //location of a store
-storepass abc //password
-keypass abc //password
-keyalg RSA //key algorithm
-validaty 14000 //how many days is it valid

Once you have the key store created you can use the Distribution tab (see Figure 17-4
under Test & Packaging) to create an .apk file. Titanium Developer will prompt you for a
key name to sign the package with. You will need to know the path to the key store and
the key store password. If you don’t remember the key name (also called an alias) you
can use the keytool to list the entries in the key store for you. But at a minimum you will
need to write down and keep the key store location and password somewhere safe.
Here is an example command that will list the contents of a key store:

keytool -list c:\somekeystore.store
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Under the covers, Titanium uses jarsigner (covered in Chapter 7) to take the key alias
you have specified and sign the .apk file. Titanium will then create the physical .apk file
in the directory that you have specified.

It is worth noting here that the Eclipse ADT (also explained in Chapter 7) allows you to
create an .apk file unsigned (you will then use the keytool and jarsigner to sign it
yourself) but the Titaninum Developer uses only the signed approach for creating .apk
files that can be run outside its environment.

For testing the application on the emulator, both Eclipse ADT and Titanium IDE sign the
.apk files with a built-in key that is only good for test deployment in the emulator. In fact,
we indicated earlier where these default keys are kept in the case of the Eclipse ADT.
Titanium IDE maintains a similar store. However, you rarely need to know where these
development keys are stored.

Installing the .apk File on Your Own Emulator

With the signed .apk file in your hand, you can proceed to install that file in an Android
emulator that you normally use (as opposed to the emulator that Titanium uses) to test
your other Android applications. To do this you will need to start the emulator by doing
the following:

\android\tools\emulator @avdname

Here avdname is the name of your Android Virtual Device (AVD). (See Chapter 2 for a
description of AVDsand how to create them.) This is a mechanism that allows you to
run multiple emulators, each with its own level of Android SDK and tools for testing
purposes. Creating an AVD is a bit complicated, but here is a quick command for
doing so:

android create avd -t 3 -c 32M -p ..\avds\avd3 -n avd 3

Here -t is target Android SDK level, -c is memory, -p is the path, and avd3 is the name
of the avd.

Once the emulator is up and running, you can use the commands in Listing 17-10 to
install and uninstall that package.

Listing 17-10. adb Install and Uninstall Options

adb install [-1] [-r]

- push this package file to the device and instal it
('-1" means forward-lock the app)
('-r" means reinstall the app, keeping its data)

adb uninstall [-k]
- remove this app package from the device
("-k' means keep the data and cache directorie)

Notice how during the install you are using the file name and during the uninstall you are
using the fully qualified java-like package name. For our AndroidTest2 application, the
fully qualified package name will be

com.ai.android.titanium.AndroidTest2
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You can also use the emulator or the device directly to uninstall any application. Here
are the steps for that approach:

1. Start the Emulator.

2. From menu choose Dev Tools.

3. Go to Package Browser and locate your package.
4. Choose menu while highlighting the package name.
5. Choose Delete Package from the menu options.

Again, to start the emulator you need the avd name. You can use the following two
commands to help with this. The first one will list the available avds and the second one
will start the emulator for a given avd.

\tools\android list avd // lists avds available
\tools\emulator @avdname // start a specific avd

Of course, after going through all this you will finally be able to run your app in the
emulator of your choice. When you run the app in your emulator, what you see in the
emulator will be the same as shown in Figure 17-10.

We will leave this section with another nifty thing you can do with your Titanium project.
As part of the build, Titanium actually creates a subdirectory called android under the
build subdirectory. This directory is actually a full-fledged Eclipse ADT project. All you
have to do on Windows is move the tiapp.xml and the Resources subdirectory into the
build/android/assets. Then the build/android subdirectory is complete and now you
can test or develop further in the Android native environment under the Eclipse ADT.
You may have to delete R.java if you see build errors.

Planning for Real-World Applications

The proposition so far in this chapter has been that with HTML or JavaScript we can
write all our applications. But how practical is that? In any application you will need
mechanisms to program a flexible Ul with forms, media, and so forth. You will need
something to host your business logic and you will need something to read and persist
state in a database.

Let us talk about simpler things first: middleware and data. JavaScript through AJAX
and JSON can always request data through servers which can act as conduits for
persistence and also some or all business logic. If the application were to access some
local resources or local databases they could always use SQLite. But you would expect
that cloud services and the threetier model are better for all but special cases. You
would foresee no significant problems with this approach.

A Ul framework is a different beast, however. Frameworks like Swing and WPF
(Windows Presentation Framework) are complex frameworks. How far can plain HTML
combined with JavaScript match these Ul capabilities?
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Although a number of hurdles remain, a tool like JQuery that is based on JavaScript
gives a powerful model to dynamically alter the HTML DOM tree to address some of
these questions.

JQuery is nimble, simple, and extensible. The “query” in JQuery comes from its ability to
query any node in an HTML DOM through succinct syntax like CSS selectors and XSLT
expressions. So the query in JQuery does not indicate its affinity to being a database
tool. It is in fact a Ul tool for HTML. We will go through a few examples in this chapter to
show you how this works.

JQuery is just one of the tools in this genre that use HTML and JavaScript for extensive
Ul programming. You are free to investigate these alternatives and choose an
appropriate one for your needs.

With that said, let us take a quick tour of JQuery.

Essential Primer on JQuery

You can find the home page for JQuery at http://jquery.com/. From there you will be
able to download the single JavaScript file that makes up JQuery. This file is about 100K
of JavaScript. Once you download it, you will be able to include it in your HTML pages
using the code segment in Listing 17-11.

Listing 17-11. Including JQuery in an HTML File
<script src="../../js/jquery132-dev.js"></script>

Overall, the documentation at the site is very good. This makes it easy to quickly learn
JQuery. And you can leverage this knowledge in your serverside HTML programming
as well.

Let us see what we can do with it. One common thing you might want to do in HTML is
to locate a div or a paragraph and replace the contents of that element with some text.
You may also want to change the style of that div or hide that div. So let us do each of
these (see Listing 17-12).

Listing 17-12. JQuery Selection Examples

function replaceAParagraph(newText)

{
//locate the HTML element with an ID

//it returns an array of matching elements
var myParagraph = $("#MyParagraphID")[0];

//read the old HTML from the element
var oldText = myParagraph.html();

//replace it with the new
myParagraph.html(newText);

//or simpler format
$("#MyParagraphID").html(newText);

//change the style of that element
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$("#MyParagraphID").css("color:red;");

//hide the element
$("#MyParagraphID").hide();

The $ is a function that belongs to JQuery and uses selectors to locate the needed
element. Its syntax for getting at an element is elaborate and forms the core of JQuery.
Listing 17-13 shows some of the many ways of using a selector.

Listing 17-13. Various JQuery Selectors

$("#MyElementID") // A specific id

$(".MyClass") //all elements matching this class

$("p") // all paragraphs

$("p.MyClass") //paragraphs with MyClass

$("div") // all divs

$(".MyClass1.MyClass2.MyClass3") // locate three classes
$("div,p,p.MyClass,#MyElementID") //matching all those

//Immediate children
$("#Main > *") // All children of Main
$("parent > child")

//Children and grand children
$("ancestor descendents")
$("form input") // all input fields in a form

$("label + input") // all inputs next to a label
$("prev + next")

//starting at myclass find siblings of type div
$(".myclass ~ div")
$("prev ~ next)

Once a certain set of elements is selected using these selectors, you can filter the output
nodes further by using the following filter syntax:

$("selector:criteria")

Here is how you use this selector and criteria syntax:
$("tr:even").css("background-color", "#bbbbff");

This example selects every row of a table which is an even row and then sets its style.
Some of the possible criteria are shown in Listing 17-14.

Listing 17-14. JQuery Selection Criteria

first

last

even

odd

eq(index)

1t(index)

gt(index)

header //(h1, h2 etc)
animated
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Listing 17-15 presents a few more examples taken from the JQuery documentation site
and slightly changed to better format them.

Listing 17-15. Implementing hover over a Paragraph

function hoverParagraph()

$("p").hover(function () {
$(this).css({'background-color' : 'yellow', 'font-weight' : 'bolder'});
}, function () {
var cssObj = {
"background-color' : '#ddd',

'font-weight' : '',
"color' : 'rgb(0,40,244)'
$(this).css(cssObj);

)

}

This is an example in which a paragraph is located and a set of callback functions are
registered for a hover action. The first function changes the CSS of the paragraph to use
ayellow background and the font weight of bold. The second function changes it to a
different CSS when the hover is off.

Listing 17-16 is an example of working with a mouseover.
Listing 17-16. Working with a Mouseover

function paragraphMouseover()

$("p").mouseover (function () {
$(this).css("color","red");

)

}

This is an example in which the CSS of a paragraph is changed with an anonymous
function on a mouseover.

Essential Primer on Advanced JavaScript

As you start adapting JavaScript-centric technologies such as JQuery or Titanium
(through its JavaScript API) you will start noticing JavaScript patterns that are quite
unusual to someone that only uses JavaScript occasionally to supplement web pages.

The first of these surprises comes from the array and object equivalence. Let us lay this
mystery out. We’ll start with an object declaration or initialization in JavaScript.
var myobj = {};

The curly braces in this context define the start and end of an object initialization. In this
example we have nothing inside the curly braces. This tells JavaScript that myobj is an
object with no content or members in it. However, this defines an object. Let us extend
this initialization pattern:

var myobj = {name:"phone-number1",value:"123456"};
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This statement allows you to do the following:
alert(myobj.name());

or
alert(myobj["name"]);

This proves the equivalence of associative arrays and objects, and goes to show that an
object’s members are represented internally as an associative array. The converse is
true too.

var myobj={};

myobj["name"] = "aaaa";

myobj["value"] = "bbbb";

The following two statements will be identical as well.

alert(myobj.name());
or
alert(myobj["name"]);

This sort of object initialization is pretty handy. Consider the following snippet, which we
will use in a subsequent section (See isting 17-17.)

Listing 17-17. JavaScript Array Definition Example

var itemArray = [
{name: "Social", value: "12345678"},
{name: "cell1", value: "12345678"},
{name: "cell2", value: "12345678"}

This quickly defines an array of three objects, each holding a name/value pair as their
fields. The object initialization pattern allows nested objects as well. Here is an example
(Listing 17-18).

Listing 17-18. Nested Object Initialization

var someobj = {field1:10,
field2:"string",
field3:{field1:10,field2:"string"));

This essentially forms the basis of JSON (JavaScript Object Notation). Data that is in the
form of JSON is often used as a communication mechanism between clients and
servers. If you are not familiar with the idea you may want to read up on JSON
(http://json.org) as you will want to use something like this to communicate with web
servers to retrieve or save data over HTTP.

Let us now talk briefly about anonymous functions. Consider the following example
(Listing 17-19).

Listing 17-19. Anonymous Functions

function Person() {
var age = 40; //init value
this.setAge = function(howold) { age = howold };
this.firstname = "First";
this.lastname = "Last";
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var me = new Person();
n "

me.firstname = "aaaa";
me.lastname = "bbbb";
me.setAge(25);

//the following will be wrong
me.age=44;

In the example above, the member setAge is defined as an anonymous function with
access to the private variable age, whereas the firstname and lastname are public
variables.

We will conclude this section with a discussion of JavaScript namespaces, as they are
used quite a bit in JavaScript-based libraries.

Consider the following pattern (Listing 17-20), which is often quoted as an approach to
maintain namespaces in JavaScript.

Listing 17-20. JavaScript Namespaces

var MY _NAME_SPACE = function() {
return {
method 1 : function() {
// do stuff here

b

method 2 : function() {
// do stuff here

}

b
1OK
It is quite revealing to understand this type of JavaScript coding pattern. At a high level
the above code allows you to do the following:

MY_NAME_SPACE.method 1();
MY_NAME_SPACE.method_2();

The MY_NAME_SPACE prefix will prevent the author from conflicting with other libraries. But
let us understand what is happening. We’ll start with the returnstatement. If you see the
pattern

var someobj = {method _1: function() {}, method 2: function2() {}}

this is essentially an object initialization where the object has two members, method 1
and method_2, and each is an anonymous function. So if this is an object, then the above
statement is

var MY NAME_SPACE = function() { return someobj; }();

where the someobj happens to be an object with functions method1 and method2. Now
without the trailing (), MY_NAME_SPACE would have been a function and not an object like
someobj with methods in it. And we need someobj so that we can do someobj.method1().
The trailing () essentially executes the anonymous function and makes MY_NAME_SPACE
point to the someobj that is returned as a result. That is how we are able to do this:

MY _NAME_SPACE.method 1();
MY _NAME_SPACE.method 2();

Sometimes you will see this pattern written as follows:
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var MY _NAME SPACE = (function() {
return {
method 1 : function() {
// do stuff here

}
méthod_z : function() {
// do stuff here

b
HO;

Understanding the Microtemplating Engine

As soon as you start programming HTML as if it is a Ul framework, you will quickly
realize you could benefit from a templating engine used in technologies like JSP or ASP.
Consider the following JavaScript array, for example:

var itemAarray = [
{name: "Social", value: "12345678"},
{name: "cell1", value: "12345678"},
] {name: "cell2", value: "12345678"}
)

Say you want to create an HTML page that looks like this:

Social
12345678
Cell1
12345678
Cell2
12345678

It is really painful, even with the convenience of a Jquery, to create all those HTML
nodes on the fly. Instead you would want to use a template that looks like a typical JSP
page as shown in Listing 17-21:

Listing 17-21. Example HTML Template

<H#
for(var i=0; i < itemArrayData.length; i++)

{

#>

var item = itemArrayData[i];

<p><it=item.name #>:<#=item.value #></p>
<t}

where the <%= of JSP is replaced with <#. To expand this template against the above
JavaScript data set you will need some kind of a template engine that can be executed
in JavaScript. John Resig, the author of JQuery, wrote one such templating engine. Due
to its “tininess” it came to be called The JavaScript Microtemplating Engine.

Listing 17-22 shows the complete source code (as provided by John Resig, originally
and subsequently altered on the Web by a number of folks), which you can save in a file
for inclusion:
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Listing 17-22. John Resig’s Code for Microtemplating Engine

var _tmplCache = {}
this.parseTemplate = function(str, data) {

11/
11/
/17
/17
11/
11/
11/
11/
11/
/17
11/
11/
11/
var
try

<summary>
Client side template parser that uses <#= #> and <# code #> expressions.
and # # code blocks for template expansion.
NOTE: chokes on single quotes in the document in some situations
use ’ for literals in text and avoid any single quote
attribute delimiters.
</summary>
<param name="str" type="string">The text of the template to expand</param>
<param name="data" type="var">

Any data that is to be merged. Pass an object and
that object's properties are visible as variables.
</param>

<returns type="string" />

err = n Il;

{

var func = tmplCache[str];

if (!func) {
var strFunc =
"var p=[],print=function(){p.push.apply(p,arguments);};" +
"with(obj){p.push('" +

// str

// .replace(/[\r\t\n]/g, " ")

// csplit("<#").join("\t")

// .replace(/(("[#>) [ M\t]*)'/g, "$1\1r")

// .replace(/\t=(.*?)#>/g, "',$1,"'")

// Lsplit("\t").join("");")

// .split("#>").join("p.push('")

// csplit("\r").join("\\'") + "');}return p.join('');";

str.replace(/[\r\t\n]/g, " ")
.replace(/' (?=["#]*#>)/g, "\t")
Lsplit("'").join("\'")
Lsplit("\t").join(""'")
.replace(/<#=(.+?)#>/g, "',$1,"'")
csplit("<#").join("");")
.split("#>").join("p.push('")

"

+ "");}return p.join('");";
//alert(strFunc);
func = new Function("obj", strFunc);
_tmplCache[str] = func;

return func(data);

} catch (e) { err = e.message; }
return "< # ERROR: " + err.htmlEncode() + " # >";

Let us now show you an index.html that uses the concepts discussed so far and takes
that object array and generates an HTML representation (see Listing 17-23). You will
need to either download and include the jquery.js from the Jquery web site or use the
one that came with Titanium. If you want to use the one that came with Titanium you will
need to choose it when you create the project for the list of tools. (We found it easier to
download it from the Jquery site. If you miss that step during project creation, you won’t
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have the option of choosing it later.) You will also need to create the template-engine.js
using the code above and place it in an appropriate subdirectory of the Resources.

Listing 17-23. HTML Utilizing Microtemplating Engine

<html><head>
<script src="../../js/jquery132-dev.js"></script>
<script src="../../js/template-engine.js"></script>

<script>

//Data

var itemArray = [

{name: "Social", value: "12345678"},
{name: "cell1", value: "12345678"},
{name: "cell2", value: "12345678"}

15

function onloadFunction()

var s = $("#MyTemplate").html();
var s1 = parseTemplate(s, {itemArrayData: itemArray});
$("#target").html(s1);

</script>

<script id="MyTemplate" type="text/html">
<#

for(var i=0; i < itemArrayData.length; i++)

{

#>

var item = itemArrayData[i];

<p><it=item.name #>:<#=item.value #></p>
<t}
</script>

</head>

<body onload="onloadFunction()">
<div id="target">

<p>target</p>

</div>

</body></html>

Here is what this code does. In the body of the HTML it defines a div with an ID of
target. On document load the function onLoadFunction() runs the template against the
data using the parsetemplate() method. It uses the jQuery selectors to first locate the
template, which is anchored as a script element with the ID MyTemplate. The output from
the parse template will be an expanded string. This string will then be inserted into the
div as inner HTML. Again we use the jQuery selector to locate the target div.

If you make this the index.html in your previous project and test it, you will see a screen
that looks like Figure 17-13 in your emulator.
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AndroidTest
Social: 12345678

cell1:12345678
cell2:12345678

Figure 17-13. Micro Templating Engine in Android

That concludes our search for a tool that we can use effectively to craft complex HTML
applications. JQuery has far more capabilities than this simple example demonstrates,
but we have shown you some of the possibilities. There is also some additional work
going on towards JQuery Ul on the Internet which you may want to check out. A number
of JavaScript programmers we have talked to also speak highly of Aptana Studio, which
is based on Eclipse and offers many code development features for JavaScript.

Let us conclude this topic by briefly discussing Titanium-specific JavaScript API
wrappers.

Additional Titanium Mobile APIs

Titanium Mobile supports a number of additional APIs to work with the native platform.
You can discover these at http://www.codestrong.com/timobile/api/. We mention
some of them briefly in Table 17-1.
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Table 17-1. Titanium APIs for Android

Namespace Contents

API Has all the logging methods.

Accelerometer Has the ability to listen and respond to accelerometer events.
App You can get your project’s properties here at runtime.
Database Allows you to execute and work with SQLite database.
Filesystem Has the ability to work with local files and directories.
Geolocation Gets lat longs and watches for a certain location.

Gesture Works with portrait, landscape views.

Media Has the ability to work with images, sounds, videos.
Network Basic networking stack around httpclient.

Platform You can work with things such as phone number, model, name, version, etc.
Ul Includes dialogs, menus, tables.

Summary

We have covered a lot of ground and presented a very innovative approach to
supplement your programming toolkit for Android. This WebKit-based approach can
supplement the Android framework in a number of ways. It promotes quick development
due to the easier layout semantics of HTML (for example, scrolling is so natural to HTML
that you don’t even need to think about it). The resulting Ul can be easily styled with
CSS. This approach also has a significant cross-platform appeal, which will open doors
for web developers to be more productive on mobile platforms. Finally, the progress that
is being made on the Ul side for web frameworks is bound to spill over and enrich this
programming experience further with the introduction of HTML5.

We have given you a lot of information in this chapter to understand the implications and
architecture of WebKit-based technology and discover how suitable it is to your needs.
This is a fun technology to program in. Tool sets involved are widely popular. Moreover,
there’s a lot of documentation available on the Internet. All these factors should make
Titanium an attractive alternative to use on Android.



Chapter

Working with Android
Market

Creating a great application that people will love also means you need an easy way for
people to find it and download it. Google created Android Market to serve this purpose.
From an icon right on the device, users can click straight into the Market to browse,
search, review, and download applications. Many applications are free and some are
not; the Market provides the payment mechanisms for easy purchasing. The Market is
even accessible from intents inside of applications, making it easy for applications to
reach out to the Market to guide the user into getting what they need for your
application to be successful. For example, when a new version of your application
becomes available, you can make it easy for the user to go straight to that Market page
to get or buy the new version. Android Market is not the only way to get applications to
devices, however, and other channels are popping up on the Internet.

While Android Market is normally available from a commercial handset device, it is not
available over the Internet, nor is it available from within the emulator. This makes things
a little more difficult for a developer. Ideally you will have a device of your own that you
can use with Android Market. Android Market is available on the Android Developer
Phone but will not show or download any paid applications. This is one of Google’s
ways of keeping paid apps from being pirated.

In this chapter, we’ll explore how to get you set up for publishing applications to the
Market, how to prepare your application for sale through the Market, how users will find,
download and use your applications, and finally, alternative ways outside of Android
Market to make your applications available.

Becoming a Publisher

Before you can upload an application to Android Market, you need to become a
publisher. This is done by creating a Developer Account. Once that’s done you will be
able to upload your applications to the Market so they can be found and downloaded by
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users. Google has made the process to get a Developer Account relatively painless, and
reasonably priced.

To publish anything, you first need to have a Google account—for example, a gmail.com
e-mail account. Next, you establish an identity with the Android Market. You do this by
going to this web page: http://market.android.com/publish/signup. You will need to
provide a developer name, an e-mail address, a web site address, and a phone number
where you can be contacted. All of these fields are required. You will be able to change
these values later, once your account is set up. On the next screen in the process you
will need to pay the registration fee. This is done via Google Checkout. In order to
continue with the transaction, you will be required to log in with a Google account.

One of the choices during the payment process is called “Keep my email address
confidential”. This refers to the current transaction between you and Google Android
Market to “purchase” publisher access. If you choose yes, you'll keep your e-mail
address secret from Google Android Market. This has nothing to do with keeping your e-
mail address secret from buyers of your application. Buyers’ ability to see your e-mail
address has nothing to do with this check box choice. More on that later.

After collecting the payment details, you’re almost done. Next up is the Android Market
Developer Distribution Agreement. This is the legal contract between Google and you. It
spells out the rules for distributing apps, collecting payments, refunds, feedback,
ratings, user rights, developer rights, and so on. There’s more on these in the “Following
the Rules” section of this chapter.

Upon accepting the Agreement, you will be taken to a page commonly called the
Developer Console at http://market.android.com/publish/Home.

Following the Rules

The Android Market Developer Distribution Agreement contains a lot of rules. You might
want legal counsel to review the contract before agreeing to it. This section describes
some highlights you might be interested in.

B You have to be a developer in good standing to use the Android
Market. This means you must go through the process as described
above to get registered, you must accept the Agreement, and you
must abide by the rules in the Agreement. Breaking the rules could get
you barred and your products removed from the Market.
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B You can distribute products for free or for a price. The Agreement
applies either way. If selling products, you must have a payment
processor such as Google Checkout. When Android 2.0 was
introduced, Google Checkout was the only way to collect money
through the Android Market. It is becoming possible for users to
simply charge to their phone bill for downloading applications from
Android Market, as announced by T-Mobile on November 4, 2009. It
has not been possible to use PayPal or other payment processors to
sell through the Android Market. This may change in a future release,
however. Paid apps will incur a transaction fee, and possibly a fee
from the device carrier, to be deducted from the sale price. As of
January 2010, the transaction fee is 30 percent, so if the sale price is
$10, Google collects $3 and you get $7 (assuming no carrier fees).

B |t is your responsibility to remit appropriate taxes to your taxing
authorities. When you set up your merchant account, you specify the
appropriate tax rates to apply to purchases from people in other
locations. Google Checkout will collect the appropriate taxes based on
how you set up Google Checkout. This money will be provided to you,
and you must remit it appropriately. For additional information on sales
taxes in the US, try http://biztaxlaw.about.com/od/businesstaxes/
f/onlinesalestax.htmand http://www.thestc.com.

B You are allowed to distribute a free demo version of your application,
with an option to pay to unlock the application’s full set of features;
however, you must collect the payment via an authorized Android
Market Payment Processor. You are not allowed to redirect users of
your free application to some other payment processor to collect
upgrade fees. You are also not allowed to charge a subscription fee for
applications distributed through Android Market. Service fees are
actually a good way to go if you can, since it helps prevent piracy of
your application, and it can improve your overall cash flow. However, it
means you can’t sell that version of your application from within Android
Market. This feature may be provided in Android Market in the future.

B Refunds are given to users who uninstall within 48 hours of purchasing
an application. This can also serve as a sort of “free” trial. Dealing with
a free application and an upgrade to a paid application can be
troublesome, so going the refund-within-48-hours route is one way to
keep it simple. (We’'ll show you some other ways later in this chapter.)
Refunds are not given to users who can preview the product prior to
download. This includes ringtones and wallpapers. You are required to
provide adequate support for your product. If adequate support is not
provided, users can request refunds and these will be charged back to
you, possibly including handling fees.
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B Users get unlimited reinstalls of applications downloaded from the
Android Market. If a user does a factory reset of their device, this
feature allows them to get all their apps back without having to
repurchase.

B Developers agree to protect the privacy and legal rights of users. This
includes protecting, (i.e., securing) any data that might be collected in
the process of using the application. It is possible to change the rules
regarding users’ data protection, but only by displaying and having the
user accept a separate agreement between you and the user.

B Your application must not compete with Android Market. Google does
not want an application from within Android Market to sell Android
products from outside of Android Market, thus bypassing the payment
processor. This does not mean that you can’t also sell your application
through other channels, just that your application on Android Market
cannot itself be doing the selling of Android products outside of the
Android Market.

B Google will assign product ratings to your products. The ratings could
be based on user feedback, install rates, uninstall rates, refund rates,
and/or a Developer Composite Score. The Developer Composite Score
is calculated by Google using past history across applications, and this
could influence the rating of new applications. For this reason, it is
important to release good quality applications associated to you, even
the free ones. Earlier we mentioned that one way to do a free trial is to
let users do a refund within the first 48 hours. Here we note that refunds
can count against your score so this is a big reason why you wouldn’t
necessarily want to use refunds as a way to implement a free trial.

B By selling your application through Android Market you are granting
the user a “non-exclusive, worldwide, perpetual license to perform,
display and use the Product on the device”. However, it is quite all
right for you to write a separate End User License Agreement (EULA)
that supersedes the statement above. Make this EULA available on
your web site or otherwise provide a way for shoppers and users to be
able to read it.

B Google requires that you abide by the branding rules for Android.
Those rules include restrictions on the use of the word Android, as well
as use of the robot graphic, logo, and custom typeface. For more
details, go to this web site: http://www.android.com/branding.html.
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Developer Console

From the Developer Console you can buy an Android Developer Phone (ADP), set up a
merchant account (so you can charge for your applications), upload applications, and
get information about your uploaded applications. You can also edit your account
details including developer name, e-mail address, web address, and phone number.

The Android Developer Phone is a special device created specifically for Android
developers. It is a full-featured device that is unlocked and not tied to any particular
carrier. It will accept all SIM cards and comes with a 1GB SD card, a camera, a slider
keyboard, and GPS. Unlocked means that you can do just about anything to it, including
load a new version of the firmware and the Android platform, not just applications. While
it might be tempting to get a device such as this to test out your applications, if all you
want is a device for testing applications, you’re better off buying a phone from a
commercial carrier. The software that comes on the ADP is basic, whereas the software
package from a carrier has more applications and more features. You can access a
commercial phone from your workstation just like you can the ADP in order to do
debugging. If you want to test out new versions of Android firmware, or the Android
platform itself, then you’ll need to get an ADP. Otherwise stick with a commercial
Android phone.

If you do not set up a merchant account using Google Checkout, you will be unable to
charge for your products in the Android Market. Setting up a merchant account is not
difficult. Click the link from the Developer Console, fill out the application, agree to the
Terms of Service and you're all set. You will need to provide a US Federal tax ID (EIN), a
credit card number plus a US Social Security Number (SSN), or just a credit card
number. The tax information is used to verify your credit status to ensure timely
deposits. The credit card information is used to handle chargebacks due to buyer
disputes when there are insufficient funds in your Google Checkout account. You can
also supply bank account information to enable electronic funds transfers from the
proceeds of your sales. Note that Google Checkout is a service for more than just
Android Market. Therefore, do not get confused by the transaction fee information for
Google Checkout for non-Android Market sales. The 30 percent mentioned above is the
transaction fee rate for Android Market. There is also additional Google Checkout
transaction fee information for non-Android Market sales and those do not apply to
Android Market.

Uploading and monitoring your applications are probably the main functions of the
Developer Console that you will use. (We’'ll discuss uploading applications later in this
chapter.) For monitoring, the Market provides tools to see how your application is doing
in terms of total downloads, and how many users still have it installed. You can see the
overall rating of your apps in terms of 0 to 5 stars, and also how many people have
submitted a rating. The Developer Console allows you to republish your application—for
upgrades, for example—or to unpublish the application. Unpublishing does not remove
it from devices, nor does it even necessarily remove it from the Google servers,
especially if it’s a paid app. A user who has paid for your application and who has
uninstalled it, but not requested a refund, is allowed to reinstall it later even if you’ve
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unpublished it. The only way it is truly unavailable to users is if Google pulls it due to
violation of the rules.

The way you see comments about your application is the same way that the users do,
through Android Market. It is in your best interest to read the comments in order to
address any problems quickly.

Preparing Your Application for Sale

There are quite a few things to think about and do to take an application from code
complete to Android Market. This section will help you through those items.

Testing for Different Devices

With more and more Android devices becoming available, and each one potentially having
some new hardware configuration, it is very important that you test for those devices you
want to support. The ideal case would be to get access to one of each type of device to
test your application on. The next best choice is to configure Android Virtual Devices
(AVDs) for each type of device, specifying the appropriate hardware configuration, then
testing with the emulator and each AVD. The Android SDK provides the Instrumentation
class to assist with testing, as well as the Ul/Application Exerciser Monkey. These tools
will help you do automated testing so you don’t spend forever testing your application.
Before you begin testing, you probably want to remove any no-longer-needed testing
artifacts from your code and from /res. You want your application to be as small as
possible and to run as quickly as possible with the least amount of memory.

Supporting Different Screen Sizes

When Android SDK 1.6 came out, developers had to contend with new screen sizes,
and in order to run on the new smaller size you must set a specific <supports-screens>
element as a child element of <manifest> within the AndroidManifest.xml file. Without
this new tag specifying that your application supports the small screen size, your
application will not be visible in Market to devices that have a small screen. Of course
this means that your application needs to be compiled against Android SDK 1.6 or
newer. If you want your application to run on devices still using Android SDK 1.5, you’ll
need to be sure you don’t take advantage of any new APIs that were introduced with
Android SDK 1.6 or later. Then test against AVDs for older devices as well as newer
devices. To support different screen sizes, you may need to create alternate resource
files under /res. For example, for files in /res/layout, you may need to create
corresponding files in /res/layout-small to support small screens. This does not mean
you must also create corresponding files in /res/layout-large and /res/layout-normal,
since Android will look in /res/layout if it can’t find what it needs in a more specific
resource directory such as /res/layout-large. Remember, too, that you can have
combinations of qualifiers for these resource files; for example, /res/layout-small-land
would contain layouts for small screens in landscape mode. Supporting small screens
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probably means creating alternate versions of drawables such as icons, too. For
drawables, you may need to create alternate resource directories, taking into account
screen resolution as well as screen size.

Preparing AndroidManifest.xml for Uploading

Your AndroidManifest.xml file probably needs to be tweaked a little bit before you can
upload it to Android Market. By default, the ADT (Android Development Tools) in Eclipse
does not add any attributes to the <application> tag within AndroidManifest.xml.
However, before you can upload to Android Market, you need to make sure you’ve
specified the android:icon attribute within the <application> tag. ADT normally puts the
android:icon attribute in the <activity> tag, which is also needed. In fact, your
application will work fine on devices and in the emulator with the android:icon specified
in the <activity> tag, but when Android Market inspects your application’s .apk file
when uploading, it looks for the icon information in the <application> tag. To resolve
this, simply copy the android:icon attribute from your <activity> tag to your
<application> tag. Android Market also prevents uploading your application if the
package name you’ve used starts with com.google, com.android, android, or
com.example, but hopefully you didn’t use one of those in your application.

There are many other compatibilities to consider as you test your application against
device configurations. Some devices have cameras, some don’t have physical
keyboards, some have trackballs instead of directional pads. Use <uses-configuration>
and <uses-feature> tags in your AndroidManifest.xml file as needed to define what
hardware/platform requirements your application has. Android Market will enforce this
and not let your application be downloaded to a device that won’t support your
application. Note that these tags are different and separate from the <uses-permission>
tags of the AndroidManifest.xml file. While the user’s device may come equipped with a
camera, that doesn’t mean the user wants to grant your application permission to use it.
At the same time, declaring that your application needs permission to use the camera
does not tell Android Market that your application requires a camera on the device. In
most cases, you would end up with both tags in your AndroidManifest.xml file, for
specifying that a camera is required, and for specifying that permission to use the
camera is required.

Localizing Your Application

If your application will be used in other countries, you might want to consider localizing
it. This is relatively easy to do technically. Finding someone to do the localizing is
another matter. From the technical point of view, you simply create another folder under
/res—for example, /res/values-fr to hold a French version of strings.xml. Take your
existing strings.xml file, translate the string values to the new language, and save the
new translated file under the new resource folder using the same file name as the
original file. This same technique works for the other types of resource files—for
example, drawables and menus. Images and colors may work better for your users if
they are different for different countries or cultures. For this reason, it is a good idea to
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not use true color names for your resource names for colors. In the online
documentation for colors, it is common to see something like this:

<color name="solid_red">#f00</color>

This means that in your code or other resource files, you’re referring to the color by the
actual name of the color, in this case, solid_red. In order to localize the color to some other
color more appropriate for the other country or culture, it would be better to use a color
name such as accent_color1 or alert_color. In English, red might be the appropriate color
value to use while in Spanish it might be better to use a shade of yellow. Because a color
name like alert_color does not reveal the actual color that you’re using, it is less confusing
when you want to change the actual color value to something else. At the same time, you
can design a pleasing color scheme, with base colors and accent colors, and be more
confident that you’re using the correct colors in the correct places.

Menu choices might need to be changed in different countries, using fewer or more
menu items, or organized differently, depending on where the application is being used.
If you are faced with this situation, you are probably better off putting all your string text
into strings.xml, or other files located under the /res/values directory, and using string
IDs in the appropriate resource files everywhere else. This makes it much less likely that
you will miss translating a string value in some obscure resource file. Your language
translation work is then limited to the files under /res/values.

Preparing Your Application Icon

Shoppers and your users will see your application’s icon and label prominently in both
Android Market and on their device, once they’ve downloaded it. Please take special
care to create a good icon and a good label for your application. Localize them as
necessary or as desired. And remember that for different screen sizes, your icon may
need to be tweaked to look good. Check out what other developers have done with their
icons, especially those applications in the same category as your application. You want
your application to get noticed, so it’s better not to blend in with all the others. At the
same time, you want your icon and label to work well on a device when surrounded by
lots of other application icons that do other things. You don’t want a user to be
confused about what your application does because the icon has nothing to do with the
functionality of your application.

Considerations for Paid Apps

Free applications don’t need to worry much about software piracy, but paid apps do. If
you are selling your application for a price, you have some other considerations to think
about. Do you offer separate free and paid applications requiring you to build and
manage two applications? Or do you keep one code base and use some sort of
technique to tell if this application was paid for or not? No matter which approach is
taken, how do you protect your application from being copied and installed on other
devices for other people? Due to security vulnerabilities in phones, and due to the ability
of certain people to get inside devices, fool-proof guarantees of copy-protection are
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extremely difficult to manage. One technique for maintaining a single code base, but
allowing for separate free and paid modes is to take advantage of the PackageManager:

this.getPackageManager().checkSignatures(mainAppPkg, keyPkg)

This method compares the signatures of the two named packages and returns
PackageManager . SIGNATURE_MATCH if they both exist and are the same. The package
names must be different for each app to co-exist in Android Market, but that’s fine. In
your code, when you need to decide whether or not to allow functionality, you can call
this method and provide the package name of your main application as well as the
package name of your unlocking application. You then make the unlocking application a
paid app in Android Market. If the user buys the unlocking application and downloads it
to their device, the main application will then get a signature match and unlock the extra
functionality. A less-clean way to deal with a single code base is to use source code
versioning systems to configure appropriate sharing of common elements, and build
scripts to handle creating the free and paid versions of your application.

Directing Users Back to the Market

Android has introduced a new URI scheme to help facilitate finding applications in
Android Market: market://. For example, if you want to direct your users to the Market
to locate a needed component, or to upsell to an additional app that unlocks features in
your application, you would do something shown here, where MY_PACKAGE_NAME would
be replaced by your real package name:

Intent intent = new Intent(Intent.ACTION VIEW,

Uri.parse("market://search?q=pname:MY_PACKAGE_NAME"));
startActivity(intent);

This will launch the Market app on the device and take the user to that package name.
The user can then choose to download or buy the application. Note that this scheme
does not work in a normal web browser. In addition to searching using package name
(pname), you can search by developer name using market://search?q=pub: "Fname
Lname" or against any of the public fields (application title, developer name, and
application description) in Android Market using market://search?q=<querystring>.

Preparing Your .apk File for Uploading

To get your tested application ready for uploading—that is, to create the .apk file to
upload— you need to do the following things (all covered in Chapter 7 in the section
called “Signing Applications for Deployment”):

1. Create (if you haven’t already) a production certificate to sign your
application with.

2. If you're using maps, replace the MAP API key in AndroidManifest.xml
with your production MAP API key. If you forget to do this, none of your
users will be able to see maps.
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3. Export your application by right-clicking on your project in Eclipse,
choosing Android Tools » Export Unsigned Application Package, and
choosing an appropriate file name. It is convenient to give this file a
temporary name because when you run zipalign in step 5, you need to
provide an output file name and that should be your production .apk file
name.

4. Run jarsigner on your new .apk file to sign it with the production
certificate from step 1 above.

5. Run zipalign on your new .apk file to adjust any uncompressed data to
the appropriate memory boundaries for better performance at runtime.
This is where you will provide the final filename for your application’s
.apk file.

Uploading Your Application

Uploading is easy to do but takes some preparation. Before you begin an upload there
are some things you will need to have ready and decisions to make. This section will go
through that preparation and those decisions. Then when you’ve got everything you
need, go to the Developer Console and choose Upload Application. You’ll be prompted
to supply lots of information about your application, the Market will run some processing
of your application and the information, and then your application will show up in the
Market!

The previous section in this chapter discussed preparing your application .apk file for
uploading. Making your application attractive to shoppers requires some marketing on
your part. You need good descriptions of what it is and does, and you need good
images so shoppers understand what they might download.

One of the first items you’ll be asked for when uploading an application is screenshots.
The easiest way to capture screenshots of your application is to use DDMS. Fire up
Eclipse, launch your application in the emulator or on a real device, and then switch
Eclipse perspectives to DDMS and the Device view. From within the Device view, select
the device where your application is running, and then click on the Screen Capture
button (it looks like a little painting in the upper-right corner) or choose it from the View
menu. If you have a choice when saving, choose 24-bit color. Android Market will
convert your screenshots to compressed JPEG; starting with 24-bit will produce better
results than starting with 8-bit color. Choose screenshots that will make your application
stand out from the rest, but that also show the important functionality.

You can provide a promotional graphic as well, but its size is smaller than a screenshot.
Although this graphic is optional, it is a good idea to include one. You never know when
the graphic could be displayed; without one, you don’t know what will be displayed in its
place, if anything.

Android Market asks for textual information about your application to display to
shoppers, including the title, descriptive text and promotional text. Promotional text can
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only be provided if you already provided a promotional graphic. Text can be provided in
multiple languages, since you can choose to distribute your application to countries all
over the world. The graphics mentioned above can only be supplied to Android Market
once, so if your screenshots look different in different locales, you’ll need to consider
other ways to make those available to shoppers, perhaps on your own web site. This
may change in the future. If you have written a separate EULA for your users, provide a
link to it in your descriptive text so shoppers can view it prior to downloading your
application. Consider that shoppers will likely use search to locate applications, so be
sure to put appropriate words into your text to maximize your hit rate on searches
related to your application’s functionality. Finally, it’s worthwhile to put a short comment
in the text that says to e-mail you if the user runs into problems. Without this simple
prompt, people are more likely to leave a negative comment, and a negative comment
really limits your ability to troubleshoot and solve the problem, as compared to an e-mail
exchange with the affected user.

One drawback to the user feedback mechanism described earlier is that it does not
distinguish the version of your application. If negative reviews are received against
version 1, and you release version 2 with everything fixed, the reviews from version 1 are
still there and shoppers can’t tell that those comments don’t apply to the new version.
When releasing a new version of an application, the application rating (number of stars)
does not get reset, either. Keep this in mind when crafting your marketing text, or
consider releasing the new version as a separate application.

One of your responsibilities when writing the text for your application is to disclose the
permissions that are required. These are the same permissions as set in the <uses-
permission> tags of your AndroidManifest.xml file within your application. When the
user downloads your application to their device, Android will check the
AndroidManifest.xml file and ask the user about all of the uses-permission requirements
before completing the install. So you might as well disclose this up front. Otherwise you
risk negative reviews from users surprised that an application requires some permission
that they are not prepared to grant. Not to mention the refunds which also count against
your Developer Composite Score. Similar to permissions, if your application requires a
certain type of screen, or a camera, or other device feature, this should be disclosed in
your text descriptions of your application.

When uploading your application, you will need to choose an application type and a
category. As these values change with time we won'’t list them here, but it’s easy to go
to the Upload Application screen to see what they are.

Next is where you set the price of your application. By default the price is free, and you
must have previously set up a Merchant Account in Google Checkout if you want to
charge for your application. Setting the right price for an application is tricky, unless
you’ve got some sophisticated market research capabilities, and even then it’s still
tricky. Prices set too high could turn people off, and you risk the effects of refunds if
people don’t feel the price was worth it. Prices set too low could also turn people off
because they might think it's a cheap application.

Android Market provides an option to set copy protection on applications when you are
uploading them. The copy protection will make your application use more device
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memory. It is also not fool-proof, and there are no guarantees that your application
cannot be copied off of a device. For this reason, you may want to consider additional or
alternative ways to prevent pirating of your application.

One of the last decisions to make before uploading your application is to choose the
locations and carriers for your application to be visible to. By choosing All, your
application will be available everywhere. However, you may want to restrict distribution
geographically or by carrier. Depending on what functionality is in your application, you
may need to restrict by location in order to comply with US export law. You may choose
to restrict your application by carrier if your application has compatibility issues with
certain carrier’s devices or policies. To see carriers, click on a country link and the
available carriers for that country will be displayed, allowing you to choose the ones you
want. Choosing All also means that any new locations or carriers that Google adds will
automatically see your application with no intervention from you.

Even though your developer profile contains your contact information, you can set
different information when uploading each application. The Market asks for the web site,
e-mail address, and phone number as contact information related to this application.
You must supply at least one of these so buyers can get support, but you don’t need to
supply all three.

With all these decisions made, you must then attest that your application abides by
Android’s Content Guidelines (basically no nasty stuff), and make a second attestation
that the software is okay for export from the United States. US export laws apply
because Google’s servers are located inside the US, even if you are outside of the US,
and even if both you and your customer are outside of the US. Remember that you can
always choose to distribute your application through other channels. You can then
publish your application by clicking on the Publish button. Android Market will perform
some checks on your application, for instance checking your application’s certificate for
the expiration date. If all goes well, your application will now be available for download.
Congratulations!

User Experience on Android Market

Android Market is officially only available from devices, which means the user
experience is via devices. Developers don’t have any control over how Android Market
works, other than to provide good text and graphics for their application’s listing in the
Market. Therefore, the user experience is pretty much up to Google. From a device, a
user can search by keyword, look at top downloaded applications (both free and paid),
featured applications, or new applications, or browse by categories. Once they find an
application they want they simply select it, which pops up an item details screen
allowing them to install it or buy it. Buying will take the user to Google Checkout to
conduct the financial part of the transaction. Once downloaded, the new application
shows up with all the other applications.

Android Market has an option to view downloaded applications in My Downloads. This
area contains all installed apps, and any apps that you’ve purchased, even if you’ve
removed them (perhaps you removed them just to make room for other applications).
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This means you could delete a paid app from your phone, then reinstall it later without
having to repurchase it. Of course, if you opted for a refund, the app will not show up in
My Downloads. Also, free apps that you remove from your device will also not show up
in My Downloads. The list of apps in My Downloads is tied to your Google Account used
for the device. This means you could switch to a new physical device and still have
access to all the apps you’ve paid for. But beware. Since you might have multiple
identities with Google, you must use the exact same identity as before to get your apps
on a new device. When viewing apps in My Downloads, any that have upgrades
available will indicate this and allow you to get the upgrade.

Android Market filters applications available to users. It does this in a number of ways.
Users in some countries can only see free applications because of the commerce
legalities involved for Google in that country. Google is trying hard to overcome
commerce hurdles so all paid apps will be available everywhere. Until that time comes,
users in some countries will be unable to access paid apps. Users with devices running
older versions of Android will not be able to see applications that require a newer
version of the Android SDK. Users with device configurations that are not compatible
with the requirements of the application (expressed via the AndroidManifest.xml file) will
not be able to see those applications. For example, applications not specifically
supporting small screens cannot be seen in Android Market by users on devices with
small screens. This filtering is mostly intended to protect users from downloading
applications that will not work on their device.

When purchasing apps in Android Market from other countries, your transaction may be
subject to currency conversion, which can also carry an additional fee. You're really
purchasing using the Google Checkout from the seller’s country. Android Market will
display an approximate amount but the actual charges could vary, depending on when
the transaction is placed and with which payment processor. Buyers may notice a
pending transaction against their account for a small amount (for example $1 US). This
is done by Google to ensure that the payment information provided is correct, and this
pending charge will not actually go through.

Unofficially, you can get to Android Market without using Android Market from a device. A
few web sites are available that mirror Android Market. Shoppers can search, browse
categories, and find out about Android Market applications over the Internet without
having a device. This gets around the filtering that Android Market does based on your
device configuration and location. However, this does not get apps onto your device.
Android Market does not yet offer downloading via the Web, so even if you know an
application exists in Android Market by using one of these sites, if it's not visible to your
device you won’t be able to get it through the Market. Examples of these mirror sites are
http://www.androlib.com and http://www.androidzoom.com. There was another site called
http://www.cyrket.comthat performed this function, but it has apparently shut down.

Additionally, there are Android app stores completely separate from Android Market.
Examples of these are http://www.andappstore.com, http://slideme.org, and
http://www.androidgear.com. From these sites you can search, browse, find out about
apps, and also download apps, either from a device or via a web browser. These sites
don’t have to abide by Google’s rules, including the transaction fees for paid apps and
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methods of payment. PayPal and other payment processors can be used to purchase
apps on these separate sites. These sites also don’t restrict by location or device
configuration. Some of them provide an Android client that can be installed, or in some
cases may come pre-installed on a device. Users can simply launch a browser on their
device and find the app they want to download via the web site; when the file is saved to
the device, Android knows what to do with it. That is to say, a downloaded .apk file is
treated as an Android application. If you click on it in the Download history of the
browser (not to be confused with My Downloads, covered earlier) you will be prompted
to see if you want to install it or not. This freedom means you can set up your own
methods of downloading Android applications to users, even from your own web site
and with your own payment methods. You must still deal with collecting any necessary
sales tax and remitting those to the appropriate authorities.

While not restricted by Google’s rules, these alternate methods of app distribution may
not offer the same sort of buyer protections that are found in Android Market. It may be
possible to purchase an application through an alternate market that will not work on the
buyer’s device. The buyer may also be responsible for creating backups, in case they
lose the application from their device, or for transferring applications if they switch to a
new device. Remember that Google does not restrict developers from selling their
applications in multiple markets at the same time as they sell through Android Market.
So consider all your options to make the most of your efforts.

Summary

You are now equipped to take on the world with your Android applications! We've
shown you how to get yourself ready, how to get your application ready, how to publish,
and how users will find, download and use your application.



Chapter

Outlook and Resources

In this last chapter of the book we would like to review the current progress of Android
and its future outlook in the mobile marketplace.

To see how successful Android has been during 2009, we will first list the device
manufacturers that have committed to building Android based devices. To see the
progress in the capabilities of Android devices we will briefly examine the device specs
for T-Mobile G1 (from 2008), Motorola Droid (late 2009) and the recently released
Google’s unlocked device NexusOne (early 2010). We have also seen the emergence of
a number of Android application stores in 2009. We will list some of these online Android
application stores.

To understand how Android will fare in the future, we will look at some of the Mobile
OSs and contrast them to the Android OS and its framework and conclude the chapter
with a set of useful resources covering Android development and Android news.

Current State of Android

Android has done really well in 2009. At the end of 2008 there is just one Android based
device in the market, T-Mobile G1. In early 2009 there were reports that there could be
as many as 18 device manufacturers that are expected to release devices by the end of
2009. It sounded too ambitious. There were also only a few thousand android based
applications in early 2009. As 2009 has come to pass there are indeed over 18 device
manufacturers that are already selling Android based devices ranging from Cell phones
to Netbooks to eReaders. There are over 20,000 apps and counting in the various app
stores. Hardly a week goes by without an article or two in the Wall Street Journal
concerning Android.

Let us take a look at the range of devices that are available or announced in the
market place.

675



CHAPTER 19: Outlook and Resources

Android Based Mobile Device Manufacturers

At the end of 2009 the list of manufacturers that make devices that run Android OS
include

B Archos (An Internet tablet)

Barnes and Noble (Nook book reader)
Entourage (Dual faced eReader like a real book)
General Mobile

HTC (Maker of Magic, Hero, Droid Eris, Click/Tatoo)
HKC (A clone platform for HTC)

Huawei

Lenovo

LG Group

Motorola

Qigi

Samsung

Gini

Ericson

Acer

Skytone (alpha-680 netbook)

B |CD Vega (tablet)

Most of these are mobile phone manufacturers and some manufacturers make
Netbooks (Acer) and book readers (Barnes and Noble, Entourage). As you can see the
avalanche of Android devices is here.

Let us consider a couple of these devices to see what kind of specs we could expect on
these devices. Let us start with the more popular Motorola Droid

Motorola Droid

Motorola Droid comes with an ARM Cortex processor that clocks between 256 Mhz to
550Mhz (According to the Motorola spec site). It supports onboard RAM between 256M
to 512MB. It has a WVGA capacitive touch screen, TFT (Thin Film Transistor) LCDs.
Droid has a camera with 5 mega pixel resolution (Compare that to 12 Megapixels in
more dedicated digital cameras). Droid supports GPS, Wifi, Bluetooth. Droid also comes
with a USB 2.0 compliant micro USB. In addition to these Droid supports Acclerometer,
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Proximity sensors, and can recognize ambient light. Droid also has a physical keyboard.
You can see more of these specs at

http://www.motorola.com/Consumers/US-EN/Consumer-Product-and-Services/«
Mobile-Phones/ci.Motorola-DROID-US-EN.alt

T-Mobile G1

Let’s compare Motorola Droid to the T-Mobile G1 that came out last year. G1 has a
Qualcomm processor that is at 528Mhz. It has an onboard RAM of 192Mb. It has an
HVGA (320x480) TFT based flat touch sensitive screen. Its camera is 3.2 mega pixels. Its
connectivity includes Bluetooth, GPS, and Wifi. It also supports USB 2.0 compatible
micro USB. You can see more of these specs at

http://www.htc.com/www/product/gi/specification.html.

Nexus One

As we are considering a sampling of these devices let us also take a look at the latest
addition from Google. In early 2010 Google has released an unlocked phone named
“Nexus One" (http://www.google.com/phone) with the following specs. It will have a
snapdragon processor (Qualcomm QSD 8250) running at 1GHz (Compare this to the
current iPhone at 600MHz or Droid at 550Mhz). It will have a display WVGA (800X480)
resolution and uses AMOLED (Active Matrix Organic Light Emitting Diodes) technology
as opposed to TFTs. OLED technology allows for brighter, sharper and lighter
displays. It will also have a 5 mega pixel camera. It will only have a virtual keyboard. It
will be enabled for GSM and Wifi. The cost without a contract is $529.00 and the cost
may vary if you were to sign up with a carrier such as T-Mobile. At the time of this
writing only T-Mobile is available as a carrier but Verizon (US market) and Vodafone
(European market) are announced to be carriers in Spring of 2010. You can see more
of the technical specs at

http://www.google.com/phone/static/en_US-nexusone_tech_specs.html

As you can see things have progressed nicely for Android in 2009. Let us take a look at
another growth aspect of Android, the Application Stores.

Android Application Stores

Another development in Android which may continue to advance is the number of
application stores that sell android based applications online. At the time of this writing
the list include

B Android Market (from Google)
B Slideme

B Andappstore

[

Mplayit
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B Androlib

B Storeoid (From General Mobile)
B Androidgear

B Handango

You may ask why these many stores? The often cited reasons seem to vary. We will list
some of these here. As of today Google Market is not available in all countries nor does
it have all payment methods. On another note some devices may be specialized
requiring special attention such as dual sims (General Mobile’s DSTL1 is an example).
Some applications may be tailored for these special purpose devices. Another reason is
that manufacturers like Motorola or Carriers like Verizon may want to control their
applications to suit their needs. There is also some criticism that Google Market does
not have the best browsing experience. Whatever the reasons may be, the application
stores seem to mushroom.

Let us briefly cover each of the above listed stores and what they have to offer.

Android Market (http://www.android.com/market/), maintained by Google, is clearly
the official Android store and continues to get better with each release. The chapter on
Android Market has laid out its pros and cons.

Slideme (http://slideme.org/applications) is founded in 2008 and based in Seattle.
Goal of slideme include niche markets, payment methods, apps that users can’t find in
traditional channels. Another stated goal of slideme is to sell and deliver applications
globally.

At Andappstore (http://andappstore.com/) the goal seem to be to support both
approved and unapproved android devices. The site seem basic, however. Compared to
this site even Slideme site seems reasonably sophisticated.

mplayit (http://mplayit.com) is a site where you can browse apps not only for Android
but also for iphone, and blackberry. Mplayit is a Facebook application that promises
better browsing and buying experience. This site is quite well done and has an
opportunity to build a user community around the buying experience. This site falls
under the category of a directory service to the underlying Android Market data points.

AndroLib (http://www.androlib.com/), like mplayit, is another directory site exposing
the underlying Android Market apps. However, unlike mplayit, it is not a Facebook
application.

Storeoid is from General Mobile (http://www.generalmobile.com/), the maker of dual-
sim android phones. To provide unique applications for their handsets, especially in
Europe, General Mobile is planning to open Storeoid soon.

Androidgear (http://www.androidgear.com), related to PocketGear, seem to be an
established company that has a good web based platform for selling. They have opened
Androidgear to sell android based apps. The site looks well organized.
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Handango (http://www.handango.com) seem like a seasoned online outlet for all types of
gadgets and mobile applications. They sell not only for android but for many other
mobile devices.

Among all these stores the number of Android application at the end of 2009 are
expected to be around 20,000. As you can see the Android market place is transforming
quickly towards a critical mass. To compare, iPhone is supposed to have around 80,000
apps at this time.

Outlook For Android

Android has more than met its expectations during 2009. Let us see in this section the
competition for Android by looking at various Mobile efforts in the market place. We will
also see how nimble is Android by looking at how it supports a quickly changing
standard such as HTML 5.

This analysis will answer what is different about Android that garnered this much of
success and will the success sustain going forward.

Quick Summary of Mobile Operating Systems

There has been much talk for over 10 years that mobile computing is the technology of
the year. The reality has been that mobile computing has been on a more gradual
trajectory. It is not until the advent of iPhone that revolutionary changes have taken
place in the hardware or the software mobile space. 2009 and 2010 will probably be the
years where the hardware will continue to accelerate in processing power and display
clarity. We have already seen announcements that devices with processor speeds of
1GHz and on-board memory of 1 to 4GB to be released in 2010.

As we look at the Android OS, one obvious question is what other OSs exist for Mobile
and how do they differ from Android. The number of Mobile OS efforts continue to
increase. To list some, they are: Symbian, Blackberry (RIM - Research In Motion),
iPhone OS (Apple), Moblin (intel), Maemo (Nokia), Windows Mobile (Microsoft), Palm OS,
BREW (Qualcomm), and JavaFx Mobile/Savade (A java based OS from Sun). Let us see
the primary characteristics of each of these.

Blackberry OS (http://na.blackberry.com/eng/developers/) from RIM (Research In
Motion) is a very popular OS due to the penetration of Blackberry devices among
corporations. This OS is a dedicated OS. Among other programmable interfaces
Blackberry OS supports the Java programming language through Java ME. Notably its
support include MIDP (Mobile Information Device Profile) and WAP (Wireless Application
Protocol - primarily to support accessing mobile web from a mobile phone environment).

Symbian (http://www.symbian.org/) is one of the older OS’s developed for ARM
processors and specialized for mobile experience. Recently it is acquired by Nokia
and is being used for their low end phones. Nokia has open sourced Symbian since its
acquisition. The core languages to develop in Symbian are C++ and Java (through
Java ME).
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Moblin (http://moblin.org/about-moblin) is based on Linux and supported by Intel.
This optimized Linux platform is open-source and is expected to support netbooks and
mobile internet devices. The development environment is essentially a set of Linux
development tools. Intel provides a set of “c” based libraries called Moblin Core that is
optimized for mobile platforms. You can call these libraries from a variety of high level
languages. The Ul of Moblin is based on an open source effort called “clutter”
(http://clutter-project.org) which itself is a wrapper on OpenGL. Bottom line with
Mobilin is that Intel is trying to bring together all mobile friendly efforts in the Linux space
under a single umbrella.

Maemo (http://maemo.org/development/), like Moblin, is based on Linux. Maemo
supports application development using ¢, c++, and python using Eclipse plugins.
Maemo uses scratchbox (http://www.scratch-box.org) cross-compilation facility to
develop programs that can run on other processors such as ARM . The Maemo platform
has been developed by Nokia for its high end mobile devices. You will also use tools like
GTK+, a popular windowing tool kit on Linux.

iPhone OS (http://developer.apple.com/iphone) is based on OS X but optimized for
mobile needs. iPhone developers use the Mac OS X based XCode developer tools. The
tools include an IDE, Ul designer, debugger etc. Same set of tools are used to build both
for Mac OS X and iPhone. The primary framework in this environment is called Cocoa,
with a specialized version of it optimized for touch and mobile called Cocoa touch.
Cocoa is developed in Objective-c, an object oriented language that is a superset of
“c”. It is also claimed to be dynamic similar to AppleScript, Python or Ruby. Apparently
one can write applications in these scripting languages through the Cocoa Bridge.

Palm (http://www.palm.com/us) seem to be embracing both palm OS and windows
mobile for their devices. Under Palm OS one would use Codewarior or Palm OS
developer suite which includes the Eclipse IDE and the gcc compiler. Palm OS provides
emulators that work with the eclipse IDE to test programs. Palm OS also allows
programming through Java using the Java ME standard.

Windows Mobile (http://msdn.microsoft.com/en-us/windowsmobile/default.aspx)
brings the complete windows programming experience to the mobile platform.
Programming for windows mobile uses the same tool sets such as Visual Studio and the
DotNet suite to the mobile platform. Any language that is built for the dotnet runtime will
work. There are a number of languages including C# that fits this pattern.

BREW (https://brewmobileplatform.qualcomm.com/) is a mobile platform from
Qualcomm. Programming in BREW is carried out through Visual Studio or Eclipse in “c”
or “c++”. The development platform of choice is windows although the code will run on
ARM based devices. Development can also be done through FLASH based tools. BREW
supports Java as well through Java ME.

JavaFX Mobile (http://www.sun.com/software/javafx/mobile/index. jsp) is an effort
from Sun that is similar to Microsoft’s Silverlight where a declarative approach is used
to create rich Ul experience. JavaFX mobile will run on any mobile platform that
supports JavaME. A few years ago Sun bought SavaJe that has produced a Java
based OS for mobile devices. These efforts from Savale have folded into JavaFX
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mobile. The development environment for JavaFX is essentially a java based
development environment. This could be Netbeans environment from Sun or the open-
sourc Eclipse IDE.

Given these efforts of the past and present what do they predict for Android? Does
Android have advantages to fare well in the mobile space? Who will be its competitors?

Contrasting Android with other Mobile 0Ss

Let us see how each of these OSs that we have just outlined are geared for future.

Symbian’s future seem a bit uncertain as Nokia, its sponsor, is already using Maemo for
high-end mobile computing needs. Blackberry OS seem too proprietary and seem to
be relying on Java ME for its widespread use. Java ME itself seems to be mired by the
lengthy confusing standardization process. At least our quick analysis hasn’t readily
revealed compelling reasons that it would be an important force in the mobile
computing space.

Moblin, based on Linux, is an odd player in the mix as Intel is espousing it as a platform
for internet enabled tablets and mobile devices. Moblin’s reliance on Linux and Linux
based tools leave Apple and Windows developers outside the scope. Same is probably
true of Maemo. They don’t have the broad appeal needed by the larger programming
community which would include Windows and Apple.

Palm seem to be taking a different route. The company has conceded that there are
opportunities to make the device and not depend on the OS. By supporting multiple
OSs on its device it may perhaps weather the storm better. It appears that it will tilt
towards Windows Mobile. Under that argument they may even embrace Android at
some time in the future.

That leaves really three strong players in the market. Windows Mobile, iPhone OS, and
Android. Windows Mobile because Microsoft has lot of experience selling to device
makers. The Dotnet based toolsets are formidable including its Silverlight suite. Although
considered slow and buggy at the moment they will only get better and more appealing
as the devices grow in processing power. The only question mark will be does the core
windows code is amenable for optimization with the speed that is necessary in the
market place. Apple has a formidable set of tools as well. But the reliance on Objective-
C and the MacOS X platform as a prerequisite may continue to limit the number of
developers although there are over 100,000 iPhone apps available. In short Apple
continues to be an innovation engine.

Android has some advantages and some disadvantages in this space. Compared to the
OSs that we have surveyed Android is one of the simplest and most comprehensive
platforms with everything available as a single download. It is developer friendly to start
programming. At the same time Android framework is fairly advanced. However as a
complete set of tools Windows Mobile may have an edge. However Java brings a
broader appeal and more programmers to the Android space. By choosing Java as the
main language there is a performance compromise especially for games etc. Apple with
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its explicit memory management may be better suited in this need. Perhaps Android
could fix this with non managed languages in the future.

Ultimately this race may be won by who is easy to work with for developers, and who is
innovative and who is nimble. Speaking of being nimble let us take a look at an example
and see how Android is responding to it.

Support for HTML 5 and What it Reveals

As we talk about development frameworks such as WPF (Windows Presentation
Framework) or Cocoa Touch (Apples Ul framework) or Android we tend to overlook
another programmable work horse on the device. It is the browser. The days where
browser is just a display of HTML content is getting behind us. The ability to run
JavaScript and being able to manipulate the DOM has enabled a new paradigm for
programming. We have outlined the scope of this ability in Chapter 17 when we have
covered Titanium.

This trend is going to get some real teeth with HTML 5 as it supports the following
features

B web workers
video element
canvas

application caches and database

[ |
[ |

[ |

B geo location
B cross-document messaging
B content editable

B server sent events

Web workers allow browsers to start multiple threads to execute code. Previously one
has to use iframes and AJAX to accomplish something like this. Now this is built into the
browser. JavaScript provides new objects to facilitate these concepts.

The video element is used to play various video formats natively in the browser without
the help of plugins such as Flash or Silverlight.

The “canvas” element is used to draw anything like a drawing surface using a scripting
language like JavaScript. An open-source effort called “BeSpin” used this canvas
approach to allow programming in the cloud using web pages.

The application cache allows offline storage to such things as email etc.

The geo location support allows for identifying the user locale both geographically where
available and in-terms of ip addresses that are being used etc.

Cross document messaging allows sharing of data between two documents that are
from two different domains in a secure way.
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Content editable concept allows the browser to be able to change part of an html
document by the user. This opens up WIKI like opportunities in a more direct manner.

Server-sent events allows for servers to push events to browsers. Together these
features make the browser a standard programming framework controlled by many
scripting languages. Many of these features are already supported by Chrome, Firefox,
Opera and Safari. These are expected to be in the next version of ie when it is released.
As far as Android is concerned, the following are stated to be explicitly supported

B Database API support, for client-side databases using SQL.
B Application cache support, for offline applications.

B Geolocation API support, to provide location information about the
device.

B Video tag support in full screen mode.

The ability to support more of these features in a quicker way will enable exciting
applications on Android. This level of agility might differentiate Android from others if
Google could sustain it as the Android platform advances.

Let us conclude this chapter with set of useful Android related resources.

Android Resources

We will break the resources into two types. The first set will identify core resources
which are useful for developers. The second set will include a list of resources to keep
tabs on Android related news.

Core Android Resources

The resources in this section center around core Android support from Google.

Android Developers home page (http://developer.android.com): This is the main
entry page for Android developers. As new SDKs are announced, this page will lead you
to the right URLs.

The Developer’s Guide (http://developer.android.com/guide/index.html): This is the
Android Dev Guide for the most current release. Currently this documentation covers the
Android 2.0 SDK.

Android 2.0 Features (http://developer.android.com/sdk/android-2.0-
highlights.html): You can get a high level view of Android 2.0 features here.

Android 2.0 API level changes (http://developer.android.com/sdk/android-
2.0.html#api): This URL lists a set of new APIs under 2.0

Android SDK downloads (http://developer.android.com/sdk/index.html): You can
download the Android SDKs from this URL.
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Android Open Source Project (http://source.android.com/): If you are looking for
Android SDK source code, you will find it here.

Google I/0 Developer Conference (http://code.google.com/events/io/): This site
contains content from the Google I/O conference, including material from sessions
about Android. You can look at conference material from previous years as well.

Git (http://git-scm.com/): To work with Android code, you need to use Git, an open
source version-control system that accommodates large, distributed projects.

The Android Blog (http://android-developers.blogspot.com/): You will find in depth
articles and commentary on the Android internals here.

Google Android Developers Group (http://groups.google.com/group/android-
developers): This is the discussion group for android development issues

Android Issues List (http://code.google.com/p/android/issues/list): This is where
bugs about android are reported and resolved. This site is helpful to see what are known
issues with the android platform.

One of the co-authors site (http://www.satyakomatineni.com): Satya often keeps a
running journal of his work, research, and code around android at this site. The links on
the home page will direct you to various aspects of android.

Android News Related Resources

It may be worthwhile to check often what is happening with the Android platform by
taking a peek at one or all of the following news sites dedicated to Android.

Anddev.org (http://www.anddev.org): This site has a number of forums addressing
news, Android phone reviews, Android application reviews, Android coding problems,
and Tutorials with source code. The idea seem sound with right contents, but coverage
seem a bit spotty.

Androidandme (http://www.androidandme.com): This site seem more like a news
magazine on Android. Its contents include phones, carriers, Applications, Games, Phone
hacks, help for beginers, forums, and a store where you can buy phones and
accessories. As anddev.org is organized around forums, this site is organized around
blogs grouped into categories. It does have forums as well and seem to have a sizable
user community.

Android guys (http://www.androidguys.com): This is a news site with an emphasis on
podcasts. The main contents include News, A store to buy accessories and software,
and a lot of podcasts. The store at this site is pretty elaborate. The site is also blog
centric where each item is like an article or a blog post.

Androidauthority (http://www.androidauthority.com/): Another news site. It has news
and reviews of android phone and applications. It has videos, store, and a section on
netbooks. This looks like a basic blog site that has forums, categories and a store. But
primarily, as the site says, this is a news and reviews site.
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Androidcentral (http://www.androidcentral.com): This is news site seem to have
articles, news, store, and forums

Summary

We have covered a lot of ground on Android in this book. We have covered all the topics
in depth with working examples. In this last chapter we have analyzed the mobile market
place and showed you how Android fits in to the future of mobile computing. We have
listed a number of resources in the end to continue to keep in touch with Android.

Finally we thank you for allowing us to explain what we have learned about Android.
Please don’t hesitate to contact us if you have questions that we could help you with.
You can contact any or all of us using the following emails

B Sayed Hashimi: hashimisayed@gmail.com
B Satya Komatineni: satya.komatineni@gmail.com

B Dave MaclLean: davemac327@gmail.com
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structure of MIME types, 85-87
structure of URls, 84-85
updates of, 94-95
using projection maps, 105-106
using UriMatcher to figure out URlIs,
104-105
where clauses
explicit, 92-93
passing through URIs, 91-92
ContentProvider class, 49, 50, 95, 97-98
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RadioButton, 136-138
ToggleButton, 135
date and time, 145-147
description of, 124
Gallery, 148

grid, 143-145
list, 139-143
MapView, 148
Spinner, 148-149
text
AutoCompleteTextView, 131-132
EditText, 130-131
MultiAutoCompleteTextView, 132—
133
TextView, 129-130
CookieManager class, 22
coordinates, OpenGL
camera symbolism, 374-376
glFrustum method, 376-377
gluLookAt method, 374-376
glViewport method, 377-378
screen size, 377-378
viewing volume, 376-377
CORBA (Common Object Request Broker
Architecture), 365
create avd command, 39
Create button, 634
create() method, 334, 335
Create project from existing sample option,
Eclipse, 621
create statement, 81
CREATE_LIVE_FOLDER intent, 447
createAlertDialog( ) method, 207
createChooser method, 120
createFromResource( ) method, 166
createHttpClient() method, ApplicationEx,
300
createltem method, 269
createlLiveFolder method, 448
cross document messaging, 682
CrossProcessCursor, 454
crypto package, 22
crypto.spec package, 22
CupCake emulator, 617
Cursor interface, 19
cursor object, 84, 495
CursorAdapter adapter, 166
cursors, 89-91, 439, 440, 445, 453
cursor.setNotificationUri, 453
CursorWrapper class, 454
custom method, 600
custom suggestion providers. See also
SuggestUrlIProvider class
manifest file, 551-552
planning, 535-536
search metadata, 542-543



SuggestURLProvider project
implementation files, 536
user experience, 552-556

dalert function, 646
Dalvik Debug Monitor Server (DDMS ), 670
Dalvik Executable (.dex) file, 6
Dalvik Virtual Machine (VM), 5-6, 11
/data directory, 427
database modes for
SearchRecentSuggestionsProvider,
522-523
Database, Titanium Mobile API, 660
DATABASE_MODE_2LINES, 523
DATABASE_MODE_QUERIES, 523
DatabaseHelper class, 50
databases, planning, 95-97
data.getData() method, 349
date and time controls, 145-147
DatePicker control, 145-147
DatePicker widget, 22
date-related utilities, 482-483
DCIM directory, 330
DDMS (Dalvik Debug Monitor Server), 670
debug log, 532
debugging
applications, 54-55
layouts with Hierarchy Viewer, 167-170
Debug.startMethodTracing() method, 55
DebugUtils class, 21
declaring, menus, 14
DefaultHttpClient() method, 297, 300
defaultValue attribute, 423
define:great pattern, 545
defining IDs for resources, 63
delete method
implementing in content providers, 103
signature for, 95
deletes, from content providers, 94-95
deleting widget instances, 468
demo versions, distributing, 663
density-independent pixels, 157
describeEvent() method, 613
DESCRIPTION field, 452
designing widgets, 488
Desktop option, Tetanium Developer, 636
Developer Account, 661, 662
Developer Composite Score, 664, 671
Developer Console, 662, 665-666, 670

Developer Documentation, 580
developer name, 669
Developer Tools node, 28
The Developer's Guide website, 683
device search key, 517
Device view, 670
Devices screen, Hierarchy Viewer, 168
devices, testing, 666
.dex (Dalvik Executable) file, 6
.dex files, 6
dialog option, 646
dialog1.show() method, 208
dialogFinished() method, 208, 212, 214
DialogRegistry class, 211, 212
dialogs. See also managed dialogs
alert, 197-199
asynchronous, 14
nature of in Android, 204-205
prompt
creating and showing, 201
PromptListener class, 202
rearchitecting, 205
setting up alert-dialog builder with
user view, 200-201
setting up buttons and listeners, 201
XML layout file for, 200
recasting as managed dialogs, 206-208
dialog.show() method, 198
dialogTitle attribute, 423
dictionary, free, 555
digital certificates, 244
DigitalClock, 22, 147
dimension resources, 65, 69-70
Direct3D standard, 365
disabling search activity, 510, 511
Distribution tab, 648
Document Object Model (DOM), 628
Done option, 618
Donut emulator, 617
doSearchQuery( ) function, 527, 549
Dot class, 605
Dot element, 605
Dot view, 607
Dotnet browser plug-in, 628
Dotnet toolsets, 681
doView( ) method, 549, 550
DownloadProvider project, 23
drag and drop, 605-608
Draw 9-patch tool, 71
draw( ) method, 268, 381, 382, 406, 415,
417, 607



Drawable class, 220, 221
drawable directory, 41, 64
Drawable object, 222
<drawable> value, 66
drawing
with OpenGL ES, 368-373
with textures, 414, 415
DrmProvider project, 23
Droid fonts, 588
dual sims, 678
dynamic menus, 192

earcons, 577
Eclair emulator, 617
Eclipse 3.5, setting up environments, 26
Eclipse ADT project, 630, 649
Eclipse console, 552
Eclipse IDE, 630, 680
Eclipse plug-in, 11
edge flags, 599
editing contacts, 445
EditText control, 130-131, 156
EditText field, 133, 273, 356
EditText view, 567, 574
EditText widget, 22
EditTextPreference class, 432-433
EGL Native Platform Graphics Interface,
365, 366
EGLConfig object, 379
Element class, 21
ElementListener interface, 21
Email application, 23
e-mail, Short Message Service (SMS), 360—
361
EmptyOnClickListener, 207
emulator, 37, 38, 43
End User License Agreement (EULA), 664,
671
entries attribute, 423
entryValues attribute, 423
Environment Variables window, 26, 27
environments
Android Development Tools (ADT), 28—
31
Android SDK, 27-28
Eclipse 3.5, 26
JDK 6, 26
EULA (End User License Agreement), 664,
671

exceptions, consuming HTTP services, 295-
297

execute() method, HttpClient, 292, 295

executeHttpGet() method, 297

executeHttpGetWithRetry() method, 297

ExpandableContextMenulnfo class, 188

expanded menus, 183

explicit where clauses, 92-93

Extensible Address Language (XAL), 20

eXtensible Markup Language. See XML

extensions for widgets, 487-489

EXTRA_EMAIL key, 113

EXTRA_SUBJECT key, 113

eye point, 374

“F

f data type, 368
FaceDetector class, 20
FadeOffset value, 621, 624
fake words, 575
falseBtnBottom object, 602
falseBtnTop object, 601
FalseButton class, 594, 595, 600
falseLayoutBottom object, 602, 603
far point, 376
File Copy feature, 622
FileDescriptors, 335, 336
FileObserver class, 20
files
adding to content providers, 94
.apk, 669
custom suggestion provider manifest,
551-552
widget background shape, 473
widget layout, 472-473
Filesystem, Titanium Mobile API, 660
find command, 81
findLocation() method, 276
findPreference() method, 429
findViewByld method, Activity class, 62,
129, 429
finish() method, 551
firsthname variable, 655
Flash browser plug-in, 628
Flash plugin, 682
flight_sort_option_default_value string, 428
flight_sort_options, 429
flight_sort_options_values, 429
flight-options preference, 422, 423
flightoptions.xml file, 429



FlightPreferenceActivity class, 423, 428
floats, 617
Folders option, 442
folders, Short Message Service (SMS), 359-
360
for loop, navigating through cursors using,
90
foundational components of Android, 13-14
frame_animation.xml file, 222
frame-by-frame animation
2D
adding animation to activity, 220-223
creating activity, 219-220
planning for, 218-219
defined, 15
FramelLayout, 22, 149, 159-161, 464
free dictionary, 555
FreeType library, 10, 11
thefreewebdictionary.com, 545
from parameter, 165
fromFile() method, 624
fromPixels() method, 615
fromRawResource() method, 624
frustum, 365, 369, 376
fundamental components
activities, 31
Android Virtual Devices, 32
AndroidManifest.xml, 32
content providers, 32
intents, 31-32
services, 32
views, 31

WG

GADGET category, 115
Gallery control, 148
gcc compiler, 680
geGeocoder class, 273
Generate lines, 630
generic actions, 110-111
GenericManagedAlertDialog class, 213
GenericPromptDialog class, 214-216
genkey argument, 245
geo location support, 682
GeoCoder class, 20, 259, 270, 276, 617
geocode.xml file, 274
geocoding

with Android, 270-274

with background threads, 274-276
geolocation API support, 683

Geolocation, Titanium Mobile API, 660
GeoPoint class, 270, 615, 617
Gesture class, 19
gesture library, 619, 620
gesture points, 619
Gesture Revealer application, 624
gesture store, 619
gesture strokes, 619, 620
Gesture, Titanium Mobile API, 660
GesturelLibrary class, 19
GestureOverlayView class, 19, 624
GestureOverlayView.GESTURE_STROKE_T
YPE_MULTIPLE argument, 624
GestureOverlayView.GESTURE_STROKE_T
YPE_SINGLE argument, 624
GesturePoint class, 19
gestures
matching, 624
multi-touch, 619
overview, 618
Gestures Builder application, 618, 621, 622,
625
gestures file, 621
GestureStore class, 19
GestureStroke class, 19
GET_CONTENT action, 119-122
getAction() method, 597, 608, 613, 614
getAllProviders() method, 278
getAngleArrays method, 405
getApplication() method, 300, 302
getBoolean( ) method, 432
getCacheDir() method, 335
getCenter() method, 270
getComponentName( ) method, 190
getContextViewlnfo() method, 186
getCount() method, 91
getCurrentPosition() method, 334, 338
getDownTime() method, 608
getDrawable() method, 268
getDuration() method, 338
getEdgeFlags() method, 599
getEditText() method, 433
getEventsFromAnXMLFile function, 74
getFilesDir() method, 335
getFromLocationName( ) method, 271, 273
getHttpClient() method, 300
getindexBuffer method, 405
getintent() method, Activity class, 189
getinterpolation method, 232
getltemld() method, Menultem class, 175,
180



getLanguage( ) method, 578

getLastKnownLocation() method, 278, 287

getPathSegments() method, 100

getPointerCount() method, 609

getPreferences() method, 429

getPrefname() method, 480

getPressure() method, 608

getProjection() method, 615

getPromptReply() method, 204

getQuote( ) method, 312, 315, 319

getResources() method, 70, 335

getSelection() method, 145

getSize() method, 608

getString() method, 429

getSystemService( ) method, 278, 307

getText() method, 433

getType() method, 50, 99, 100, 117, 541

getVertexBuffer method, 405

getX() method, 608, 609, 614

getXMultiplierArray method, 405

getXVelocity() method, 603

getY() method, 608

getYMultiplierArray method, 405

getYVelocity() method, 603

Git system, 23

Git website, 684

GL_CLAMP option, 413

GL_COLOR_BUFFER_BIT option, 373

GL_DEPTH_BUFFER_BIT option, 373

GL_LINE_LOOP option, 371

GL_LINE_STRIP option, 371

GL_LINES option, 371

GL_POINTS option, 371

GL_REPEAT option, 413

GL_STENCIL_BUFFER_BIT option, 373

GL_TRIANGLE_FAN option, 371

GL_TRIANGLE_STRIP option, 371

GL_TRIANGLES option, 371, 396

glActiveTexture method, 413

glBindTexture method, 413

glClear method, 372, 373

glColor method, 372, 373

glColor4f method, 373

GLDebugHelper class, 378

glDraw method, 415

glDrawElements() method, 368, 370, 371-
372,417

glFrustum method, 374, 376, 385

glGenTextures method, 413

global Quick Search Box (QSB), 514, 532,
552

global search
defined, 493
enabling suggestion providers for, 497-
500
overview, 492
and search keys, 509, 510
globalSearchOnly argument, 560
GLSurfaceView class, 379-380
GLSurfaceView. GLSurfaceView class, 378
GLSurfaceView object, 387
GLSurfaceView.EGLConfigChooser
interface, 379
GLSurfaceView.GLWrapper interface, 379
GLSurfaceView.Renderer interface, 378
glTexCoordpointer method, 413
glTexEnv method, 413
glTexParameter method, 413
GLU class, 378
gluFrustum API, 390
gluLookAt API, 390
gluLookAt method, 374, 376
GLUtils class, 378
GLUtils.teximage2D method, 413
glVertexPointer method, 368, 369, 370
glViewPort API, 390
glViewport method, 374, 377
Google
obtaining map-api key from, 259-261
searching with, 555
Google account, 662
Google AJAX Language API, 580, 583, 585,
587, 589
Google Android Developers Group website,
684
Google Checkout, 662, 663, 665, 671, 672,
673
Google I/0 Developer Conference website,
684
Google Market, 678
Google Translate, 564
GoogleContactsProvider project, 23
GoogleSearch application, 23
GoogleSubscribedFeedsProvider project, 23
GPS location information, required
permission for, 251
GPS_PROVIDER string, 284
GPX files, 281
GradientDrawable, 72
grantUriPermission() method, 258
graphics library, 15
gravity



android:gravity versus
android:layout_gravity, 152-153
in LinearLayout, 150-152
grep, 24
grid controls, 143-145
GridView widget, View class, 22, 223, 439,
440, 441
group category tag, 195
group tags, 193

Han, Jeff, 608
Handango, 679
Handler class, 20
Haynie, Jeff, 629
Hello World! application, 33-38
Hello World!, Titanium Mobile, 642-644
HelloActivity.java file, 34
Help menu, Eclipse, 29
Hierarchy Viewer, debugging and optimizing
layouts with, 167-170
hierarchyviewer.bat file, 168
HOME category, 117
HOME key, 493
home page, Android, 441
home screen context menu, 459
home screen widgets
definition of, 458
lifecycle of widget
definition phase, 462-464
deleting widget instance, 468
instance creation phase, 464-466
onUpdate phase, 466-467
uninstalling widget packages, 468
widget view mouse click event
callbacks phase, 467
pick list, 459, 460
sample widget application
abstract implementation of widget
model, 477-480
date-related utilities, 482-483
defining widget provider, 470-471
defining widget size, 471-472
implementation of widget model for
birthday widget, 480-482
implementing widget configuration
activity, 483-487
implementing widget provider, 474—
476
interface for widget model, 476-477

widget layout-related files, 472-473
user experience, 459-462
widget limitations and extensions, 487—-
489
hover action, 653
howManyDays attribute, 480
hreadSafeClientConnManager, 297
HTML (HyperText Markup Language) 5,
support for, 682-683
HTML Viewer application, 23
HTTP GET requests, HttpClient, 290-291
HTTP POST requests, HttpClient, 291-295
HTTP services, consuming
exceptions, 295-297
multithreading issues, 297-300
using HttpClient for HTTP GET requests,
290-291
using HttpClient for HTTP POST
requests, 291-295
HttpActivity class, 300
HttpClient, 289, 297, 300
HTTP GET requests, 290-291
HTTP POST requests, 291-295
HttpMime web site, 293
HttpPost class, 16
HyperText Markup Language (HTML) 5,
support for, 682-683

IANA (Internet Assigned Numbers Authority)
web site, 85

ICON field, 452

icon menus, 183-184

id attribute, 62

identity matrix, 233

IDialogFinishedCallBack interface, 213

IDialogProtocol interface, 209, 210, 211, 212

ifconfig command, 28

iframes, 682

iid field, 477

IM application, 23

image resources, 70-71

ImageButton control, 134

ImageButton view, 464

ImageButton widget, 22

Images resource, 66

images, stretchable, 71

ImageView obijects, 160

ImageView view, 464

IMF (input-method framework), 17



import statements, 34
ImProvider project, 23
includelnGlobalSearch attribute, 528, 532
index.html file, 641, 642, 643, 644, 645, 657,
658
init() method, 476
initialQuery argument, 560
input-method framework (IMF), 17
insert() method, 51, 101, 103
install command, 248
Install New Software feature, Eclipse, 28, 29
instance id, 477
Instrumentation class, 666
int constant, 62
Integrated Android Search, 15
Integrated Development Environment (IDE)
tool, 11
Intent action, 543
Intent class, 13, 111, 112, 113, 120, 428,
567
INTENT field, 452
Intent object, 190
Intent parameter, 118
intent_action, 544
intent_action as intent.action.view column,
545
intent_data, 544
intent_data_id, 544
Intent. ACTION_CALL action, 110
Intent. ACTION_DIAL action, 110
<intent-filter> tag, 312
Intent.FLAG_GRANT_READ_URI_PERMISSI
ON flag, 258
Intent. FLAG_GRANT_WRITE_URI_PERMISS
ION flag, 258
intent.getExtras() method, 358
intents
ACTION_PICK action, 117-119
available in Android, 107-109
best practice for component designers,
114
categories of, 114-117
defined, 31-32
directly invoking activities with
components, 113-114
extra information, 111-113
generic actions, 110-111
GET_CONTENT action, 119-122
relationship to data URIs, 109-110
responding to menu items with, 176
rules for resolving to components, 117

internalCursor variable, 455

internal.db database, 354

Internet Assigned Numbers Authority (IANA)
web site, 85

internet relay chat (IRC) component, 631

Internet, required permission for, 250

interpolators, 231-233

interprocess communication, 312-316

Invalid panorama indication, 617

invokeSearch function, 512

invoking activities directly with components,
113-114

io package, 22

IP address, 28

ipconfig command, 27

iPhone OS, 680

IRC (internet relay chat) component, 631

IRC tab, Titanium Developer, 639, 640

isChecked() method, 136

isLanguageAvailable() method, 578

isLocationDisplayed() method, 265, 284

isPlaying() method, 338

isRouteDisplayed( ) method, 265

isSpeaking() method, 579

IStockQuoteService interface, 308, 310,
311, 315, 319

IStockQuoteService service, 313

IStockQuoteService.aidl file, 312, 321

IStockQuoteService.java file, 325

item tag, 63

ItemizedOverlay class, 267, 269, 615

IWidgetModelSaveContract file, 469

J

Jakarta Commons Lang project, 580, 587,
588
jarsigner tool, 244, 246-247, 649, 670
Java Development Kit (JDK), 648
Java Foundation Classes (JFC), 123
Java Mobile Edition (ME)
versus Android, 7-9
M3G, 367
OpenGL ES, 366
Java Native Interface (JNI), 6
Java packages for Android, 18-22
Java Platform, Enterprise Edition (Java EE),
7
Java Platform, Standard Edition (Java SE),
2,7
Java Runtime Engine (JRE), 628



Java Specification Request (JSR) 239, 15

Java Virtual Machine (JVM), 2

JAVA_HOME environment variable, 26

java.awt API, 8

JavaFX Mobile, 9, 680

java.net API, 8

java.nio classes, 370

java.nio package, 372

JavaScript advanced primer, 653-655

JavaScript alerts, 644, 645

JavaScript APl wrappers, 659

JavaScript coding pattern, 655

JavaScript Microtemplating Engine, 656

JavaScript Object Notation (JSON), 654

JavaServer Faces (JSF), 123

JavaServer Pages (JSP), 123

javax.microedition.khronos.egl package, 20

javax.microedition.khronos.nio package, 20

javax.microedition.khronos.opengles
package, 20

javax.microedition.xlet API, 8

JDK (Java Development Kit), 648

JDK 6, setting up environments, 26

JFC (Java Foundation Classes), 123

JIT (just-in-time) compiler, 6

JNI (Java Native Interface), 6

JQuery essential primer, 651-653

Jquery web site, 657

jquery.js file, 657

JRE (Java Runtime Engine), 628

JSF (JavaServer Faces), 123

JSON (JavaScript Object Notation), 654

JSP (JavaServer Pages), 123

JSR (Java Specification Request) 239, 15

JSR 239 (Java Binding for the OpenGL ES
API), documentation for, 419

just-in-time (JIT) compiler, 6

JVM (Java Virtual Machine), 2

K

K Virtual Machine (KVM), 8
kecode_endcall action key, 557

key attribute, 423, 432

key pair, 244

key property, 423

key store, 648

key store password, 648
KEY_PARAM_STREAM argument, 576
keyalg argument, 245

keycode attribute, 558

keycode_back action key, 557

keycode_call action key, 557

keycode_camera action key, 557

keycode_clear action key, 557

keycode_dpad_center action key, 557

keycode_dpad_down action key, 557

keycode_dpad_left action key, 557

keycode_dpad_right action key, 557

keycode_dpad_up action key, 557

keycode_home action key, 557

keycode_menu action key, 557

keycode_mute action key, 557

keycode_power action key, 557

keycode_search action key, 557

keycode_volume_down action key, 557

keycode_volume_up action key, 557

keypass argument, 245

keys, 479

keystore argument, 245

keytool, Java Development Kit (JDK), 648,
649

keytool utility, 244, 245-246, 260

Khronos group, 11

Khronos Group, 364

Khronos group, 365, 419

killMediaPlayer() method, 334

KMZ files, 281

KVM (K Virtual Machine), 8

oL

labels, for applications, 668

lang package, 22

lang.annotation package, 22

lang.ref package, 22

lang.reflect package, 22

language methods, 578-579

Language option, 564

lastname veriable, 655

Launch App button, 647

launch button, 638, 646

launch window, Sandbox, 638

Launcher application, 23

LAUNCHER category, 44, 429

layout animation, 2D
animating ListView, 228-231
creating activity and ListView, 226-228
interpolators, 231-233
planning test harness, 225
tweening animation types, 224-225

layout attribute, 471



layout directory, 64
layout folder, 41, 42
layout managers
customizing layouts for multiple device
configurations, 162-163
FrameLayout, 159-161
LinearLayout
android:gravity versus
android:layout_gravity, 152-153
weight and gravity, 150-152
RelativeLayout, 157-159
TableLayout, 153-157
layout resources, 60-62
layout view, 601
layout xml file, 516
layoutAnimation tag, 230, 231
LayoutAnimationActivity, 228
layout/edit_bday_widget.xml file, 469
Layoutinflater object, 201
layout/layout_search_activity.xml file, 536
layouts
customizing for multiple device
configurations, 162-163
debugging and optimizing with Hierarchy
Viewer, 167-170
description of, 124
libc (C runtime library), 10
Libraries tab, 588
lifecycle methods of activities, 52
lifecycle of applications, 51-54
LinearLayout class, 149, 150, 151
LinearLayout containers, 128
LinearLayout controls, 126, 127
LinearLayout layout manager, 149
android:gravity versus
android:layout_gravity, 152-153
weight and gravity, 150-152
LinearLayout node, 61, 473
LinearLayout objects, 126
LinearLayout view, 464
Linkify class, 130
Linux kernel version 2.6.29, 10
list controls, 139-143
-list option, 260
list preference view, 423
list_layout_controller file, 229
list_layout.xml file, 226, 229, 230
ListActivity class, 47, 139, 227
listen() method, 362
Listen to an example option, 563
listeners

responding to menu items through, 175-
176
setting up for prompt dialog, 201
ListPreference view, 422-429, 430
ListView, 234, 235, 439, 440, 441, 443, 447
adding 2D view animation to, 236-239
animating, 228-231
creating for 2D layout animation, 226-
228
live folders
building
AllContactsLiveFolderCreatorActivity.
java, 447-449
AndroidManifest.xml, 446-447
BetterCursorWrapper.java, 454-455
MyContactsProvider.java, 449-454
MyCursor.java, 454
SimpleActivity.java, 455-456
columns needed for, 452
exercising, 456
publishing with, 15
user experience, 440-445
viewing, 442
live-folder contacts, 443
live-folder icon, 439, 441, 443
lIContactsLiveFolderCreatorActivity activity,
446
loadNewData( ) function, 453
local Quick Search Box (QSB), 514, 515,
517
local search, 493, 502, 514-519
Local Search Activity option, 517
local search Quick Search Box (QSB), 518,
531
local search-enabled activity, 517
local services, 32, 301, 303-307
Locale.getDefault( ) method, 578
localizing colors and menu choices, 668
LocalSearchActivity, 519
LocalSearchEnabledActivity, 502, 516
LocalServerSocket class, 20
LocalSocket class, 20
Location class, 20, 278
location package
geocoding with Android, 270-274
geocoding with background threads,
274-276
LocationManager service, 277-281
MyLocationOverlay overlay, 282
location-based services
location package



geocoding with Android, 270-274
geocoding with background threads,
274-276
LocationManager service, 277-281
MyLocationOverlay overlay, 282
mapping package
MapView and MapActivity, 261-266
obtaining map-api key from Google,
259-261
overlays, 266-270
LocationManager class, 20
LocationManager service, 259, 270, 277-
281
LocationProvider class, 20
Log class, 21
Log command, 54
LogCat, 569, 597, 599, 600, 601, 603, 611,
613,617, 624
Log.d debug method, 74
long click, 185
look-at point, 375
Looper class, 20

m1.postTranslate() method, 241
m1.preTranslate() method, 241
M3G, 367
Maemo, 680, 681
MAIN action, 44
Main method, equivalent of in Android, 44
MainActivity class, 125, 334, 428, 567, 569,
571, 585, 587, 600
MainActivity.java file, 313, 321
main.xml file, 61, 127, 282, 455, 521
managed dialogs
managed-dialog protocol
DialogRegistry class, 211
GenericManagedAlertDialog class,
213
GenericPromptDialog class, 214-216
IDialogFinishedCallBack interface,
213
IDialogProtocol interface, 210
ManagedActivityDialog class, 211
ManagedDialogsActivity class, 212
overview, 206
recasting non-managed dialog as, 206—
208
ManagedActivityDialog class, 210, 211, 213,
214

managed-dialog protocol
DialogRegistry class, 211
GenericManagedAlertDialog class, 213
GenericPromptDialog class, 214-216
IDialogFinishedCallBack interface, 213
IDialogProtocol interface, 210
ManagedActivityDialog class, 211
ManagedDialogsActivity class, 212
overview, 206
ManagedDialogsActivity class, 210, 211,
212
managedQuery( ) method, Activity class, 47,
49, 88, 92
manifest file for custom suggestion provider,
551-552
<manifest> element, 46, 666
manifest.xml file, 503, 521, 536
MAP API key, 669
MapActivity class, 22, 148, 259
map-api key, obtaining from Google, 259-
261
MapController class, 22, 264
mapping package
MapView and MapActivity, 261-266
obtaining map-api key from Google,
259-261
overlays, 266-270
Maps API key, 580
maps, touches with, 615-617
maps.jar file, 40
MapView class, 22, 259, 261-266, 592, 615,
616
MapView control, 148
MapView Ul control, 259
mapView.getController() method, 264
Market app, 669
market, directing users back to, 669
market:// scheme, 669
match method, 105
matching gestures, 624
math package, 22
Matrix class, 19, 239, 241, 378
MatrixCursor class, 449, 453, 454
maxResults parameter, 273
MDS5 fingerprint, 259, 260
media application programming interfaces
(APIs)
adding media content to media store,
352-354
audio recording, 339-343
MediaPlayer oddities, 338-339



MediaStore class, 348-352
playing audio content, 331-334
playing video content, 336-338
Secure Digital (SD) cards, 328-331
setDataSource method, 335-336
video recording, 343-348
media components of Android, 16-18
media content, 352-354
media store, 352-354
Media, Titanium Mobile API, 660
MediaController class, 338
MediaController widget, 22
MediaPlayer class, 20, 327, 331, 334, 338-
339
MediaPlayer instance, 334
MediaProvider project, 23
MediaRecorder class, 20, 347, 348
MediaScanner service, 354
MediaScannerConnection class, 352
MediaStore class, 348-352
MediaStore provider, 87
MediaStore.ACTION_IMAGE_CAPTURE,
351
Menu button, 427, 435, 444
menu callback, 428
menu choices, localizing, 668
Menu class, 22, 180, 191
menu enabling/disabling tag, 196
menu folder, 41
menu icon tag, 195
Menu interface, 191
menu item shortcuts, 196
Menu key, Notepad application, 43
Menu object, 179, 184, 190
menu tag, 193
menu types
alternative menus, 188-192
context menus
populating, 187-188
registering view for, 187
responding to items on, 188
dynamic menus, 192
expanded menus, 183
icon menus, 183-184
submenus, 184
system menus, 185
menu XML file, 508
menu.add method, 184
MenuBuilder class, 191
Menu.CATEGORY_ALTERNATIVE constant,
172,190

Menu.CATEGORY_CONTAINER constant,
172
Menu.CATEGORY_SECONDARY constant,
172,180
Menu.CATEGORY_SYSTEM constant, 172,
173
Menultem class, 175
menus
creating, 173-174
creating test harness for
adding regular menu items, 179-180
adding secondary menu items, 180
creating activity, 178
creating XML layout, 178
responding to menu-item clicks, 180,
182
setting up menu, 179
tweaking AndroidManifest.xml file,
182-183
declaring, 14
groups of, 174
invoking search through, 511-513
responding to items on
with intents, 176
through listeners, 175-176
through onOptionsltemSelected
method, 175
XML based
checkable behavior tags, 195
group category tag, 195
inflating resource files, 193-194
menu enabling/disabling tag, 196
menu icon tag, 195
menu item shortcuts, 196
menu visibility, 196
responding to items, 194-195
structure of resource files, 193
tags to simulate submenu, 195
merchant account, 665, 671
metadata, 528-529, 542-543
method_1 function, 655
method_2 function, 655
Micro Templating Engine, 659
microedition.khronos.egl package, 22
microedition.khronos.opengles package, 22
Microtemplating Engine, 656-659
mid prefix, 392
mid_OpenGL_Current, 394
middleware, 650
MIDP (Mobile Information Device Profile),
679



millimeters, 157
MIME (Multipurpose Internet Mail
Extensions) types
fulfilling contracts, 99-100
specifying, 541
structure of, 85-87
MIME types, 86, 87
Mime4j web site, 293
mimeType attribute, 111
Miner, Rich, 3
mirror sites, 673
mksdcard utility, 328
mmap( ) method, 247
Mms application, 23
mobile console window, Titanium, 647
mobile device manufacturers, Android
based, 676-677
Mobile Information Device Profile (MIDP),
679
Mobile Operating Systems (OSs), 679-682
Moblin, 680, 681
Moblin Core libraries, 680
Model-View-Controller (MVC), 476
More results icon, 500
MotionEvent class, 599, 608, 609, 614
MotionEvent handler, 592
MotionEvent objects, 591, 592, 597
MotionEvent. ACTION_MASK constant, 614
MotionEvent. ACTION_POINTER_3_DOWN
constant, 614
MotionEvent. ACTION_POINTER_ID_MASK
constant, 614
MotionEvent. ACTION_POINTER_ID_SHIFT
constant, 614
MotionEvents
drag and drop, 605-608
velocitytracker, 603-605
Motorola Droid, 6, 676-677
mouse click event callbacks, widget view,
467
mouseover, 653
moveToFirst() method, 89, 90
moveToNext() method, 90
Movie class, 19
Mplayit, 678
MultiAutoCompleteTextView control, 132—
133
MultipartEntity, 294
Multipurpose Internet Mail Extensions
(MIME) types
fulfilling contracts, 99-100

specifying, 541

structure of, 85-87
multithreading issues, consuming HTTP

services, 297-300
multi-touch, 608-614
MultiViewTestHarnessActivity activity, 393,
394

Music application, 23
MVC (Model-View-Controller), 476
My Downloads area, 672, 673
my_column, 559
my_menu.xml file, 193
MY_NAME_SPACE prefix, 655
myalert function, 646
MyContactsContentProvider, 453
MyContactsProvider class, 447, 449, 453
MyContactsProvider.java, 446, 449-454
MyCursor.java, 446, 454
mykey key, 648
MyLocationDemoActivity.java file, 282
MyLocationOverlay, 282, 284, 615
myobj object, 653
MySMSMonitor class, 358

n command, 39

Name attribute, 480

NAME field, 452, 480

name property, 60

nameContainer object, 126, 127

NameValuePair objects, 292, 293

near point, 376

nesting PreferenceScreen elements, 436

net package, 22

net.ssl package, 22

Network, Titanium Mobile API, 660

NETWORK_PROVIDER string, 284

New live folder, 446, 447

New Project icon, 634, 640

New Project Wizard, 33

Nexus One, 677

nio buffers, 370, 383

nio package, 22, 366

nio.channels package, 22

nio.channels.spi package, 22

nio.charset, security, security.acl package,
22

No Search Activity option, 510

noncompiled resources, 64-65

normalized texture coordinates, 410-411



NoSearchActivity.java file, 502, 510
Notepad application

dissecting, 44-51

loading and running, 43
Notepad class, 47
NotePadProvider class, 49, 50
NotePadProvider database, 83
Notes class, 47
NotesList activity, 44, 48
NotesList application, 43
NotesList class, 47
NotesList.onCreate() method, 46
notification value, 435
NotificationManager class, 307
notify() method, 306
notifyChange method, 102
null value, 428

0

Objective-c language, 680
obtain() method, VelocityTracker class, 603,
604
OlderAVD.ini file, 39
onActivityResult() method, 118, 120, 349,
351, 352, 567, 578
onBind() method, 301, 302, 303, 307, 310,
311, 312, 315, 316
onCallStateChanged( ) method, 362
OnCheckedChangelistener interface, 136,
137
onClick area, 468
onClick events, 465, 467
onClick() method, 134, 205, 276, 567, 569,
603
onClickHook method, 211, 213
onConfigurationChanged( ) method, 302
onContextltemSelected() method, 188
onCreate() method
background threads, 302
BackgroundService, 307
checking intent with, 46
creating InterestingLocations instance,
269
displaying MapView, 264
followed by onStart () method, 53
overriding, 97, 98
overview, 527
responding to, 550
onCreateContextMenu( ) method, 186, 187,
188

onCreateDialog( ) method, 206, 207

onCreateMethod method, 208

onCreateOptionsMenu( ) method, 173, 179,
185, 186, 189

onDelete() method, 468, 474, 476

onDeleted() method, 466, 567

onDestroy() method, 302

onDisable() method, 468, 474

onDisabled() method, 466, 476

onDraw method, 387, 388, 389

onDrawFrame() method, 379, 380, 381

onEnable() method, 474

onEnabled() method, 465, 476

OneShot parameter, 223

onGesturePerformed() method, 625

onGesturePerformedListener interface, 625

onlnit() method, 567, 569

OnlnitListener class, 567

onListltemClick() method, NotesList class,
48

onLoadFunction() function, 658

onLocationChanged() method, 279, 280

OnMenuClickListener interface, 175

onMenultemClick() method, 175, 176

onNewlntent() method, 525, 527, 529, 532,
546, 550, 561

onOptionsltemSelected() method, 173, 175,
176, 180, 188, 194

onPause() method, 53, 284, 567, 568

onPrepare method, 211

onPrepareDialog( ) function, 206, 207

onPrepareOptionsMenu method, 192

onReceive() method, 358, 359, 476

onRestart() method, 53

onResume( ) method, 53, 284, 287

onSearchRequested() method, 510, 512,
559

onServiceConnected() method, 324, 326

onStart() method, 53, 302, 303, 307

onStop() method, 53

onSurfaceChanged() method, 381

onSurfaceCreated( ) method, 380, 412

onTap() method, 615, 617

onTouch() method, 592, 593, 597, 599, 600,
601, 602, 615

onTouchEvent() method, 591, 592, 593,
595, 600, 601, 602, 604, 607, 615

onUpdate() method, 462, 465, 466, 467,
468, 471, 474, 475

onUtteranceCompleted() method, 569, 577



OnUtteranceCompletedListener interface,
569
Open Handset Alliance, 4, 23
OpenCORE, PacketVideo, 10
OpenGL
cameras
camera symbolism, 374-376
glFrustum method, 376-377
gluLookAt method, 374-376
glViewport method, 377-378
screen size, 377-378
viewing volume, 376-377
coordinates
camera symbolism, 374-376
glFrustum method, 376-377
gluLookAt method, 374-376
glViewport method, 377-378
screen size, 377-378
viewing volume, 376-377
drawing multiple figures, 415-419
drawing rectangles, 395-396
glClear, 373
glColor, 373
glDrawElements, 371-372
glVertexPointer and specifying drawing
vertices, 369-370
history and background of, 364-367
M3G, 367
menu trick for demos, 391-395
resources, 419
shapes
animating RegularPolygon shapes,
407-410
implementing RegularPolygon
shapes, 398-405
RegularPolygon class, 397-398
rendering square using
RegularPolygon class, 405-406
textures
abstracting common handling, 411-
414
drawing with, 414-415
normalized coordinates, 410-411
overview, 410
OpenGL ES
drawing with, 368-373
embedded systems, 11
interfacing with Android
AnimatedSimpleTriangleRenderer,
389-390
AnimatedTriangleActivity.java, 388

animating simple triangle, 387-390
changing camera settings, 384
drawing triangle with test harness,
380-383
GLSurfaceView and related classes,
379-380
using indices to add another triangle,
386-387
Java ME, 366
overview, 365-366
OpenGL library, 10
openRawResourceFd() method, 335
Operating Systems (OSs), Mobile, 679-682
optimizing layouts with Hierarchy Viewer,
167-170
option key, 429
option value is 1 (# of Stops) message, 427
options menus, 173
organizing preferences, 435
org.apache.http.”, 22
org.json, 22
org.w3c.dom, 22
org.xmlipull.v1, 22
org.xmlpull.vl.sax2, 22
org.xml.sax, 22
org.xml.sax.ext, 22
org.xml.sax.helpers, 22
orientation attribute, 150
orientation, of camera, 375
orthographic projection, 376
OvalShape, 20
Overlay class, 269, 615, 616
overlays, 266-270, 282

=P

p command, 39

Package Manager, 19

package name, 669

Packagelnstaller application, 23

PackageManager class, 116

PackageManager method, 669

PackageManager.SIGNATURE_MATCH,
669

packagename application, 575

Paint class, 19

PaintDrawable class, 71

Palm OS developer suite, 680

params HashMap, 576, 577

Parcel class, 318

Parcel container object, 318



Parcelable class, 318
Parcelable interface, 316, 318
parentContainer, 126
parse template, 658
parsetemplate() method, 658
password property, 131
Path class, 19
PATH variable, 27
PathShape, 20
pause() method, 334, 338
People class, 88, 89
period character, 569
permissions
custom, 252-258
declaring and using, 250-252
Uniform Resource ldentifier (URI), 258
persistentDrawingCache tag, 230
Person class, 319
Person object, 321, 324
Person.aidl file, 318
Person.java file, 317
perspective projection, 376
Phone application, 23
phoneNumber property, 131
PhoneNumberUtils class, 21
Pico Text To Speech (TTS) engine, 17, 564,
575, 588
piracy, 668
pixels, 157
Platform, Titanium Mobile API, 660
platforms, adding to Android SDK, 30
Play button, 571, 574
playAudio() method, 334
playbackPosition integer member, 334
playEarcon() method, 577
playing
audio content, 331-334
video content, 336-338
playSilence() method, 577, 579
pname, 669
pointer Id, 609
points, 157
populate() method, ltemizedOverlay class,
269
populating context menus, 187-188
postinvalidate() method, 284
postTranslate method, 238, 241
powered by Google string, 582, 588
PowerManager class, 20
preference screen view, 423
PreferenceActivity class, 21, 427, 428, 429

PreferenceCategory element, 435, 437
preferences activity, 564
Preferences dialog box, Eclipse, 29
preferences framework
CheckBoxPreference, 430-432
EditTextPreference, 432-433
ListPreference, 422-429
manipulating programmatically, 429-430
RingtonePreference, 433-435
Preferences window, Android, 30
PreferenceScreen class, 21
PreferenceScreen elements, 435, 436, 437
prepare() method, 334, 338, 347
pressure value, 598, 599
preTranslate method, 238, 241
primitive shapes, 368
PrivActivity activity, 255
PrivActivity class, 253
privileged activities, 252
process boundary, 249-250
.profile file, 26, 27
profiles, 8
ProgressBar view, 464
ProgressBar widget, 22
project management component, 631
Project Perspective, Titanium Developer,
635
Projection interface, 615
projection maps, 97, 105-106
projection parameter, managedQuery()
method, 47
projections, 89
prompt dialog
designing
creating and showing, 201
PromptListener class, 202
setting up alert-dialog builder with
user view, 200-201
setting up buttons and listeners, 201
XML layout file for, 200
rearchitecting, 205
prompt function, 647
PromptListener class, 201, 202, 205
promptReply field, 202
provider class, 95
provider declaration, 447
Provider projects, 23
Proximity sensor, 677
Proxy class, 310
ptrid, 614
ptrindex, 614



public Map<String,String> getPrefsToSave(
), 480

public static identifier, 48

Publish button, 672

publisher, becoming, 661-666

putExtras, 112

=Q

QSB (Quick Search Box), 492, 493, 494,
495, 496, 497, 500-502, 514, 515,
532, 552, 553

Qualcomm processor, T-Mobile G1, 677

queries, passing to suggestion provider,
541-542

query() method, 97, 100, 104, 453, 529,
537, 541, 542

queryActionMsg attribute, 558

queryActionMsg value, 559

queryAfterZeroResults attribute, 543

QueryBuilder class, 105

QUEUE_ADD intent, 567, 569

QUEUE_FLUSH intent, 567, 569

queuing mechanism, 577

Quick Search Box (QSB), 492, 493, 494,
495, 496, 497, 500-502, 514, 515,
553

R class, 48
RadioButton control, 136-138
RadioButton widget, 22
RadioGroup class, 136, 138
RadioGroup widget, 22
Rasterizer class, 19
RatingButton widget, 22
raw assest, arbitrary, as resources, 66
raw directory, 64, 65
raw files, 64, 66
raw folder, 41, 42
raw resources, 74
R.drawable.frame_animation resource, 223
readFromParcel() method, 318
Really Simple Syndication (RSS) reader, 439
receiver node, 470
RecentSearchSuggestionProvider, 535
recognize() method, 625
Record button, 571
recording

audio, 250, 339-343

video, 343-348
records, inserting in content providers, 93
RectShape, 20
recycle() method, 604
red book, 364, 419
Reduced Instruction Set Computer (RISC),
12
reference syntax for resources, 62-63
REFERER header, 580
refunds, 663
registerDialogs( ) function, 212
registerForContextMenu method, 187
registering view for context menus, 187
RegularActivity, 503, 506, 517, 519
RegularActivity.java file, 502
RegularPolygon class
overview, 397-398
rendering square with, 405-406
RegularPolygon shapes
animating, 407-410
implementing, 398-405
RelativeLayout layout manager, 149, 157-
159, 266
RelativeLayout view, 464
release() method, 334, 339
release.keystore file, 246
remote services, 32, 301, 303
RemoteViews class, 463, 464, 487, 488
RemoteViews object, 464, 465, 467
removeData( ) method, 475
removeGroup method, 174
removePrefs() method, 475
Renderer interface, 380
RENDERMODE_CONTINUOUSLY mode,
387
RENDERMODE_WHEN_DIRTY mode, 387
REpresentational State Transfer (REST), 58
requery, 449, 453, 454
requestLocationUpdates() method, 279
/res file, 666
res folder, 41, 42, 64
res/drawable/box1.xml file, 469
Research In Motion (RIM), 679
reset() method, 338
Resig, John, 656
res/layout/bday_widget.xml file, 469
res/layout/local_search_enabled_activity.xml
file, 503
res/layout/main.xml file, 428, 502
res/layout/no_search_activity.xml file, 503
res/layout/search_activity.xml file, 503



res/layout/search_invoker_activity.xml file,
503
res/menu/main_menu.xml file, 428, 503
res/menu/search_invoker_menu.xml file, 503
Resolvelnfo class, 191
Resource directory, 638
ResourceCursorAdapter adapter, 167
Resource.drawable.frame_animation
resource ID, 222
resource-reference syntax, 62
resources, 683-685
arbitrary XML resource files, 73-74
assets, 75
color, 67
color-drawable, 71-72
compiled and noncompiled, 64-65
defining IDs for, 63
dimension, 69-70
directory structure, 75
image, 70-71
key Android, 65-72
layout, 60-62
raw, 74
reference syntax for, 62-63
string, 59-60, 68-69
support for, 13
Resources class, 19
Resources directory, 631, 632, 640, 650,
658
<resources> element, 60
/res/raw directory, 576, 577
REST ( REpresentational State Transfer), 58
RESULT_CANCEL constant, 119
RESULT_FIRST_USER constant, 119
RESULT_OK constant, 119, 567
/res/values directory, 668
/res/values/arrays.xml file, 427
res/values/strings.xml file, 428, 503
/res/xml/, 422
res/xml/bday_appwidget_provider.xml file,
469
retrieveData( ) method, 475
retrievePrefs() method, 475
returns false button, 599, 600, 601, 602, 603
returns true button, 597, 600, 601, 602
Rich Internet Applications (RIA), 627, 628
R.id.mid_si_search, 512
R.id.text constant, 63
RIM (Research In Motion), 679
Ringtone class, 20
ringtone value, 435

RingtonePreference view, 433-435
ringtoneType attribute, 435
RISC (Reduced Instruction Set Computer),
12
R.java constants file, 174
R.java file, 59, 60, 63
R.java namespace, 70
R.java source file, 58
R.layout class, 61
R.layout.list_layout ID, 227
R.layout.main file, 455
RootElement class, 21
rotate animation, 224
RotationAnimation class, 22
RoundRectShape, 20
RPC service. See remote services
RSS (Really Simple Syndication) reader, 439
Rubin, Andy, 3
run() method, 276, 307
Runnable class, 221
runOnFirstFix() method, 284, 287
runtime security checks
custom permissions, 252-258
declaring and using permissions, 250-
252
process boundary, 249-250
Uniform Resource Identifier (URI)
permissions, 258

WS

Sandbox, Titanium Developer, 638
Satya, 684

Savade, 680

saveRecentQuery, 528

scale animation, 224

ScaleAnimation class, 22
scale-independent pixels, 157
scale.xml file, 229, 230

scanFile() method, 354

scratchbox facility, 680

scratchpad, Titanium Developer, 637
Screen Capture button, 670

screen sizes, supporting, 666-667
screenshots, 670

Scroller widget, 22

ScrollView widget, 22

SD (Secure Digital) cards, 327, 328-331
/sdcard folder, 621, 625

sdcard.img file, 328



SDK (Software Development Kit), Android.
See SDK (software development
kit), Android

SDK (software development kit), Android,
25,123, 488

advanced User Interface concepts, 14—
16
Android emulator, 11-12
Android foundational components, 13-
14
Android Java packages, 18-22
Android media and telephony
components, 16-18
Android service components, 16
Android User Interface, 12-13
setting up environments, 27-28
search
disabling, 510, 511
invoking through menu, 511-513
SEARCH actions, 516, 542
search activity
displaying search results, 496
invoking, 514
for simple suggestion provider, 525-529

Search Activity screen, 532

search box, 492

search framework

action keys in Android search, 557-559
activities and search key interaction
activities that disable search, 510
enabling type-to-search, 519
invoking search through menu, 511-
513
local search and related activities,
514-519
regular activities, 503-509
application-specific search context, 559
custom suggestion provider. See also
SuggestUrIProvider class
finishing, 550-551
layout, 549
manifest file, 551-552
planning, 535-536
responding to ACTION_SEARCH and
ACTION_VIEW, 548-549
responding to onCreate() and
onNewlntent( ), 550
responsibilities of, 545-546
SearchActivity invocation, 548
source code, 546-548
strings.xml, 550

SuggestURLProvider project
implementation files, 536
user experience, 552-556
global search
enabling suggestion providers for,
497-500
overview, 492-497
Quick Search Box (QSB) and
suggestions provider interaction,
500-502
simple suggestion provider
implementation files, 521
planning, 520-521
search activity, 525-529
search invoker activity, 529-530
SimpleSuggestionProvider class,
521-525
user experience, 531-535
search icon, 492, 496, 514, 515, 536, 554
search invoker activity, for simple
suggestion provider, 529-530
Search InvokingActivity, 515
search key, 492
search metadata XML file, 516
Search option, 499, 513
search query method, 549
Search Recent Suggestions API, 561
search results activity, 514
Search settings application, 499, 552
search suggestions, 494, 495
Search Suggestions Provider, 500
search URI, 537, 540
search_activity.xml file, 521
Searchable items option, 499
searchable.xml file, 540, 542
SearchActivity class, 515, 525
SearchActivity.java file, 502, 521, 536, 546
SearchinvokerActivity class, 511
SearchinvokerActivity XML, 512, 513
SearchinvokingActivity, 502, 515
SearchManager API reference, 543
SearchManager class, 541, 558, 559, 561
SearchManager.APP_DATA, 560
SearchManager.QUERY, 527
SearchRecentSuggestionsProvider class,
520, 521, 525, 535
database modes, 522-523
saving query with, 528
searchSuggestAuthority attribute, 529
searchSuggestintentAction attribute, 542
searchSuggestintentData attribute, 543



searchSuggestPath attribute, 542
searchSuggestSelection attribute, 529, 542
searchSuggestThreshold attribute, 543
Sears, Nick, 3
Secure Digital (SD) cards, 327, 328-331
Secure Sockets Layer (SSL) library, 10
security
model, 243-249
overview, 244
runtime checks
custom permissions, 252-258
declaring and using permissions,
250-252
process boundary, 249-250
Uniform Resource Identifier (URI)
permissions, 258
signing applications for deployment
aligning applications with zipalign,
247-248
generating self-signed certificate with
Keytool, 245-246
updating and signing applications,
249
using Jarsigner tool to sign .apk file,
246-247
security.auth package, 22
security.auth.callback package, 22
security.auth.login package, 22
security.auth.x500 package, 22
security.cert package, 22
security.interfaces package, 22
security.spec package, 22
seekTo() method, 334, 338
select argument, 537
selected_flight_sort_option argument, 429
selected_flight_sort_option string, 428
selectlnitialQuery argument, 560
selection argument, 541, 542
selection parameter, managedQuery( )
method, 47
selection string, 529
selectionArgs argument, 541, 542
selectionArgs parameter, managedQuery( )
method, 47
self-signed certificates, 245-246
sendSmsMessage( ) method, 357
sendTextMessage() method, 357
server-sent events, 683
Service class, 32
service components of Android, 16
service interface files, 583

<service> tag, 312
ServiceConnection interface, 315
services
AIDL, 307
defining interface in, 308-310
implementing interface in, 310-312
in Android, 302-303
consuming HTTP
exceptions, 295-297
multithreading issues, 297, 300
using HttpClient for HTTP GET
requests, 290-291
using HttpClient for HTTP POST
requests, 291-295
creating simple, 301
interprocess communication, 312-316
local, 303-307
types of, 32
Set Package Name option, 433
Set Ringtone Preference option, 435
setAdapter() method, 132, 148, 149
setAge function, 655
setBuiltinZoomControls() method, 266
setCenter() method, 270
setChecked() method, 136, 137
setConsiderGoneChildrenWhenMeasuring( )
method, 161
setContentView( ) method, 126, 129, 143
setDataSource( ) method, 331, 335-336, 338
setEdgeFlags() method, 599
setEntity( ) method, HttpPost, 293, 294
setEntries() method, 429
setGestureStrokeType method, 624
setGroupCheckable method, 174
setGroupEnabled method, 174
setGroupVisible method, 174
setlcon method, Menultem class, 183
setimageResource( ) method, 134
setintent() method, 176
setLanguage method, 578
setLatestEventinfo() method, 324
setListAdapter() method, 139, 140
setLooping() method, 338
setMaxDuration(int length_in_ms) method,
343
setMaxFileSize(long length_in_bytes)
method, 343
setMediaController() method, 338
setOnCheckedChangeListener() method,
136, 137
setOnClickListener() method, 134



setOneShot() method, 222
setOnTouchListener() method, 592, 615
setOnUtteranceCompletedListener()
method, 568
setOptionText() method, 428, 429
setPitch method, 578
setResult() method, 119
setRotate method, 241
setScale method, 237, 241
setSkew method, 241
setSpeechRate method, 579
Settings application, 23
Settings screen, 563
SettingsProvider project, 23
setTokenizer() method, 133
setTranslate method, 241
setupSuggestions() method, 522
setValue() method, 480
setValueForPref method, 480
setVideoPath() method, 338
setVideoURI() method, 338
setVolume( ) method, 338
setZoom( ) method, 270
SGil (Silicon Graphics, Inc.)'s Open GL. See
OpenGL
Shader class, 19
<shape> tag, 66, 72
SharedPreferences class, 21, 480, 488
SharedPreferences file, 479
SharedPreferences.Editor class, 480, 488
SharedPrferences facility, 477
Short Message Service (SMS)
e-mail, 360-361
example of, 17
folders, 359-360
monitoring incoming messages, 357-359
sending messages, 354-357
shortcut URI, 541
shortcut_id, 544
SHORTCUT_MIME_TYPE, SearchManager
class, 541
Show Applications arrow, 498
show( ) method, 204, 209, 210, 211
showDialog method, 207
showLocation() method, 287
showsSilent attribute, 435
shutdown() method, 300, 567
signing applications for deployment
aligning applications with zipalign, 247-
248

generating self-signed certificate with
Keytool, 245-246
updating and signing applications, 249
using Jarsigner tool to sign .apk file,
246-247
silence, playing with Text to Speech (TTS)
APIs, 577
Silicon Graphics, Inc. (SGl)'s Open GL. See
OpenGL
Silverlight plugin, 682
Silverlight suite, 681
SIM (Subscriber Identity Module) serial
number, 21
SIM card, 665
simple suggestion providers
implementation files, 521
planning, 520-521
search activity, 525-529
search invoker activity, 529-530
SimpleSuggestionProvider class, 521-
525
user experience, 531-535
simple_list_item_1.xml file, 145
SimpleActivity.java, 446, 455-456
SimpleAdapter adapter, 166
SimpleCursorAdapter adapter, 47, 48, 165,
167
SimpleMainActivity.java file, 521
SimpleSuggestionProvider class, 521-525
SimpleSuggestionProvider.java file, 521
SimpleTriangleActivity, 395
SimpleTriangleRenderer class, 381, 383
SimpleTriangleRenderer2 class, 387
single value, 624
SingleAbstractTextureRenderer class, 411
singleLine property, 131
singleTop launch mode, 525, 527, 546, 561
Skia library, Google, 11
SkMatrix.cpp file, 24
Slideme, 678
SMS (Short Message Service)
e-mail, 360-361
example of, 17
folders, 359-360
monitoring incoming messages, 357-359
sending messages, 354-357
SmsManager class, 357
SmsManager.sendTextMessage( ) method,
357
SmsMessage object, 358
SmsMessage.createFromPdu( ) method, 358



snapdragon processor, Nexus One, 677

soft keyboard, 494

Software Development Kit (SDK), Android.
See SDK (software development
kit), Android

software stack, 10-11

someobj object, 655

someobj.method1(), 655

sort option, 427

sortOrder parameter, managedQuery()
method, 47

soundFileResourceld, 576

SoundRecorder application, 23

source code, taking advantage of, 23

Spare Parts application, 494

Speak button, 569, 571, 574

speak() method, 567, 568, 575, 576, 577

speech synthesis engine, Pico, 564

Spinner control, 148-149

Spinner widget, 22

spinner_while_refreshing, 544

spinners, 580

sql package, 22

SQLite, 11, 76, 82

sqlite_master table, 81

sqlite3 commands, 81

SQLiteCursor class, 19, 453

SQLiteDatabase class, 19

SQLiteDatabase object, 101

Sqliteman tool, 82

SQLiteOpenHelper class, 50

SQLiteQuery class, 19

SQLiteQueryBuilder class, 19, 92, 105

SQLiteQueryBuilder object, 100

SQLiteStatement class, 19

sqllite database, 466

src directory, 469

src folder, 41

SSL (Secure Sockets Layer) library, 10

start() method, 222, 276, 334, 336, 338, 347

startActivity() method, 48, 118, 176

startActivityForResult() method, 48, 118,
349, 567

startMethodTracing() method, 55

startMyActivityDesc constant, 256

startOffset value, 228

startSearch() method, 560

startService() method, 306, 312, 315

static final property, 318

Stk application, 23

StockQuoteService.java class, 311

stop emulator button, 646
stop() method, 222, 334, 338, 567, 568
stopPlayback( ) method, 338
stopSelf( ) method, 302
stopService() method, 306
StopWatch, 487
Storeoid, General Mobile, 678
storepass argument, 245
storing values, 428
STREAM_ALARM audio stream, 576
STREAM_MUSIC audio stream, 576
STREAM_NOTIFICATION audio stream, 576
STREAM_RING audio stream, 576
STREAM_SYSTEM audio stream, 576
STREAM_VOICE_CALL audio stream, 576
Street button, 617
StreetView, 616, 617
stretchable images, 71
stride argument, 370
string resources, 59-60, 65, 68-69
<string> element, 60
StringEscapeUstils class, 587
strings.xml file, 59, 60, 506, 508, 549, 550,
551, 582, 667, 668
structure of Android applications, 40-42
Stub class, 310, 311
SubMenu object, 184
submenus, 184
Subscribed FeedsProvider project, 23
Subscriber Identity Module (SIM) serial
number, 21
substitutable values, 542
SUCCESS intent, 567
suggest URI, 537
SUGGEST_MIME_TYPE, SearchManager
class, 541
suggestActionMsg attribute, 559
suggestActionMsg value, 559
suggestActionMsgColumn attribute, 559
suggestion columns, 495
suggestion list, 495
suggestion providers. See also custom
suggestion providers
enabling for global search, 497-500
interaction with Quick Search Box (QSB),
500-502
simple
implementation files, 521
planning, 520-521
search activity, 525-529
search invoker activity, 529-530



SimpleSuggestionProvider class,
521-525
user experience, 531-535
suggestion rewriting, 496
suggestions cursor, 495, 496, 559
SuggestUrlProvider class
getType() method and specifying MIME
types, 541
passing query to suggestion provider:
selection argument, 541-542
populating and returning list of columns,
544-545
responsibilities of, 537
search metadata for custom suggestion
providers, 542-543
source code, 537
suggestion cursor columns, 543-544
URIs, 540-541
SuggestURLProvider project implementation
files, 536
summary attribute, 423
summary property, 423
summaryOff attribute, 432
summaryOn attribute, 432
supporting different screen sizes, 666-667
<supports-screens> element, 666
Surface Manager library, 10
Surface object, 343
SweepGradient class, 19
Swing, Java SE, 2
switch statement, 180
syh.permission.STARTMYACTIVITY
permission, 255, 257
Symbian, 679, 681
Sync application, 23
synthesizeToFile() method, 574
system menus, 185

N

t command, 39
TableLayout layout manager, 149, 153-157
TableRow elements, 153, 154
TabWidget widget, 22
TED conference, 608
telephony APIs
Short Message Service (SMS)

e-mail, 360-361

folders, 359-360

monitoring incoming messages, 357-

359

sending messages, 354-357
telephony manager, 361
telephony components of Android, 16-18
telephony manager, 361
TelephonyManager class, 21
TelephonyProvider project, 23
template-engine.js file, 658
Terms of Service, 665
Terms of Use, 579, 580
Test & Package tab, Titanium Developer,
636, 641, 646
Test application, 636
test harness
creating for menus
adding regular menu items, 179-180
adding secondary menu items, 180
creating activity, 178
creating XML layout, 178
responding to menu-item clicks,
180-182
setting up menu, 179
tweaking AndroidManifest.xml file,
182-183
planning for 2D layout animation, 225
test1 string, 532
testing for different devices, 666
test.xml file, 73
text argument, 575
text controls, 514
AutoCompleteTextView, 131-132
EditText, 130-131
MultiAutoCompleteTextView, 132-133
TextView, 129-130
text messaging, 354
text package, 22
Text to Speech (TTS) APIs
advanced features of TTS engine
earcons, 577
language methods, 578-579
playing silence, 577
setting audio streams, 576-577
audio files, 569-576
overview, 563-568
utterances, 568-569
text1 constant, 62
TextToSpeech class, 21, 563, 578
TextToSpeech engine, 579
TextToSpeech object, 567
TextToSpeech.LANG_AVAILABLE intent,
578



TextToSpeech.LANG_COUNTRY_AVAILABL

E intent, 578

TextToSpeech.LANG_COUNTRY_VAR_AVAI

LABLE intent, 578
TextToSpeech.LANG_MISSING_DATA
intent, 578
TextToSpeech.LANG_NOT_SUPPORTED
intent, 578
TexturedSquareRenderer class, 414
textures, OpenGL
abstracting common handling, 411-414
drawing with, 414-415
normalized coordinates, 410-411
overview, 410
TextView, 22, 62, 69, 126, 127, 128, 129-
130, 182, 187, 220, 428, 464
Thin Film Transistor (TFT), 676
ThreadSafeClientConnManager, 300
threetier model, 650
tiapp.xml file, 641, 643, 644, 650
TimePicker, 22, 145-147
TimeUtils class, 21
Titanium Developer, 629, 633-640
Titanium IDE box, 629
Titanium Mobile
APIs, 659-660
architecture of, 629-632
creating projects, 640-642
ecosystem, 632-633
"Hello World", 642-644
installing .apk file on emulator, 649-650
JavaScript advanced primer, 653-655
JQuery essential primer, 651-653
Microtemplating Engine, 656-659
packaging application, 647-649
provisioning application for debugging,
644-647
Titanium Developer, 629, 632, 633-640
title attribute, 423
title property, 423
T-Mobile G1, 4, 6, 675, 677
to parameter, 165
Toast class, 357
Toast message, 621
toggle() method, 136, 137
ToggleButton control, 135
toPixels() method, 615
touch events, 592
touches with maps, 615-617
touchscreens
gestures, 618-625

MotionEvents
drag and drop, 605-608
velocitytracker, 603-605

multi-touch, 608-614

touches with maps, 615-617
transaction fee, Android Market, 665
transformation matrices, 241
translate animation, 224
translating text to different language, 579
TranslationAnimation class, 22
Translator.java code, 580
Translator.translate( ) method, 583
trouble words, 575
trueBtnTop, 597
TrueButton class, 594, 595, 599
trueLayoutTop, 601
TTS. See Text to Speech
tweening animation, 15, 22, 224-225
TypeFace class, 19
type-to-search, enabling, 519

udpateAppWidget function, 486
Ul. See User Interface
unbindService() method, 315, 316
unicodes, 580
Uniform Resource |dentifiers (URIs), 540-
541
data, relationship to intents, 109-110
passing where clauses through, 91-92
permissions, 258
reading data with, 87-89
structure of, 84-85
uninstalling widget packages, 468
up vector, 375
update method, implementing in content
providers, 102-103
updateAppWidget( ) function, 485
updateAppWidgetLocal( ) function, 485
Updater application, 23
updates
of ADT, checking for, 29
of content providers, 94-95
installing to application, 249
signing, 249
uploading applications, 670-672
Uri class, 20, 91, 92
URI parameter, managedQuery() method,
47
UriMatcher class, 92, 98, 104-105, 541



URlIs (Uniform Resource Identifiers), 540-
541
data, relationship to intents, 109-110
passing where clauses through, 91-92
permissions, 258
reading data with, 87-89
structure of, 84-85
url field, 480
UrlEncodedFormEntity class, 292, 293
Use as ringtone option, 435
Use with field, 574
user experience of Android market, 672-674
User Interface (Ul)
advanced concepts, 14-16
for Android, 12-13
development, 123-129
<uses-configuration> tag, 667
<uses-feature> tag, 667
<uses-permission
android:name="android.permission
.SEND_SMS" /> permission, 354
<uses-permission> tag, 342, 667, 671
util package, 22
util.concurrent package, 22
util.concurrent.atomic package, 22
util.concurrent.locks package, 22
utilities, date-related, 482-483
util.jar package, 22
util.logging package, 22
util.prefs package, 22
util.regex package, 22
Utils.java, 469
util.zip package, 22
utterances, 568-569

=V

v argument, 245
validity argument, 245
values
storing, 428
substitutable, 542
values directory, 64
values folder, 41
values/strings.xml file, 536
velocitytracker class, 603-605
video
playing content, 336-338
recording, 343-348
video tag support, 683
videooutput.mp4 file, 347

VideoView class, 337

VideoView component, 338

VideoView object, 347

VideoView widget, 22, 336

VIEW action, 542, 546, 548

View class, 22, 123, 199, 591, 592

view groups, 13

View menu, 670

view method, 549

View object, 134, 200, 591, 592, 593, 598,
600

view point, 375

ViewAnimation class, 236

ViewAnimationActivity, 237

ViewAnimationListener class, 241

ViewGroup class, 22, 124

viewing box, 365, 369

viewing live folders, 442

viewing volume, 365, 369, 376

View.OnTouchListener interface, 592, 593

views, 13, 31, 124, 440

virtual keyboard object, 592

Visibility class, 378

VoiceDialer application, 23

v.onTouchEvent(event), 601

“W

WAP (Wireless Application Protocol), 679
WebKit library, 10, 11
WebView class, 22
weight, in LinearLayout, 150-152
where clauses, 103, 542
explicit, 92-93
passing through URls, 91-92
while loop, navigating through cursors
using, 90
White, Chris, 3
widget background shape file, 473
widget configurator activity, 461-462
widget definition, 461, 462-464, 471
widget instance creation, 461, 464-466
widget instance ID, 462
widget layout files, 472-473
widget manager class, 488
widget model
abstract implementation of, 477-480
implementation for birthday widget, 480-
482
interface for, 476-477
widget provider class, 458, 461, 474



widget view, mouse click event callbacks,
467

widgets
code for, 488
defining provider, 470-471
defining size, 471-472
description of, 124
designing, 488
extensions for, 487-489
implementing configuration activity, 483—
487
implementing provider, 474-476
lifecycle of
creating instance on home screen,
459-461
deleting widget instance, 468
onUpdate phase, 466-467
uninstalling widget packages, 468
widget definition phase, 462-464
widget instance creation phase, 464—
466
widget view mouse click event
callbacks phase, 467
limitations of, 487-489
WiFi location information, required
permission for, 251
WifiConfiguration class, 20
WifiManager class, 20
window tag, 641
Windows Mobile, 680, 681
Windows Presentation Framework (WPF),
650, 682
Wireless Application Protocol (WAP), 679
world coordinates, 369, 374
WPF (Windows Presentation Framework),
650, 682

wrapping cursors, 453
Wright, Nolan, 629
writeToParcel() method, 318

=X

XAL (Extensible Address Language), 20
XML (eXtensible Markup Language), 42, 66,
73-74
Xml class, 21
xml directory, 65
XML files, 64
xml folder, 41
XML layout files, for prompt dialog, 200
XML menu tags
checkable behavior tags, 195
group category tag, 195
menu enabling/disabling tag, 196
menu icon tag, 195
menu item shortcuts, 196
menu visibility, 196
to simulate submenu, 195
xml package, 22
xmlparsers package, 22
XmlPullParser, 73, 74
XmlIResourceParser, 73
xml/searchable.xml file, 503, 521, 536

4

zero suggestions mode, 494
zipalign tool, 247-248, 670
ZoomButton widget, 22
zoomin() method, 264
zoomOut() method, 264








