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Preface
Android is the fastest growing mobile operating system (OS).With over 30 smartphones 

introduced in the last year and over 10,000 applications (apps) being added every month, 

the Android ecosystem is growing as well.There is enough diversity in device features 

and wireless carriers to appeal to just about anyone.

Netbooks have always been a natural platform to adopt Android, but the inertia 

behind Android has fed the growth further into televisions and even automobiles. Many 

of the world’s largest corporations—from banks to fast food chains to airlines—ensure a 

presence in Android and offer compatible services.Android developers have many 

opportunities, and relevant apps reach more people than ever before, increasing the satis-

faction of creating a relevant app.

Why an Android Cookbook?
The Android OS is simple to learn, and Google provides many libraries to make it easy 

to implement rich and complex applications.The only aspect lacking, as mentioned by 

many in the Android developer community, is clear and well-explained documentation. 

The fact that Android is open source means anyone can dive in and reverse engineer 

some documentation. Many developer bulletin boards have excellent examples deduced 

using exactly this method. Still, a book that has a consistent treatment across all areas of 

the OS is useful.

In addition, a clear working example is worth a thousand words of documentation. 

Developers faced with a problem usually prefer to do a form of extreme programming; 

that is, they find examples of working code that does something close to the solution 

and modify or extend it to meet their needs.The examples also serve as a way to see the 

coding style and help to shape other parts of the developer’s code.

This Android Cookbook serves to fill a need by providing many various self-con-

tained recipes.As each recipe is introduced, the main concepts of the Android OS are 

also explained.

Who Should Read This Book?
Users who are writing their own Android applications will get the most out of this 

cookbook. Basic familiarity with Java and the Eclipse development environment is 

assumed, but not required for the majority of the book. Java is a modular language and 

most (if not all) of the example recipes can be incorporated with minimal change to the 

reader’s own Android project.The motivation for each topic lends itself well for use as an 

Android course supplement.
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Utilizing Recipes
In general, the code recipes in this cookbook are self-contained and include all the 

information necessary to run a working application on an Android device. Chapters 1 

and 2 give an introduction to the overall use of Android, but feel free to jump around 

and start using whatever is necessary.

This book is written first as a reference, providing knowledge mostly by example 

with greatest benefits through implementation of the recipes of interest.The main tech-

nique introduced in each recipe is specified in the section heading. However, additional 

techniques are included in each recipe as needed to support the main recipe.

After reading this book, a developer should

n Be able to write an Android Application from scratch.

n Be able to write code that works across multiple versions of Android.

n Be able to utilize the various Application Programming Interfaces (APIs) provided 

in Android.

n Have a large reference of code snippets to quickly assimilate into applications.

n Appreciate the various ways to do the same task in Android and the benefits of 

each.

n Understand the unique aspects of Android programming techniques.

Book Structure
Chapter 1,“Overview of Android,” provides an introduction to all aspects of Android 

outside of the code itself. It is the only chapter that doesn’t include recipes, but provides 

useful background material. Chapter 2,“Application Basics:Activities and Intents,” pro-

vides an overview of the four Android components and explanation of how an Android 

project is organized. It also focuses on the activity as a main application building block. 

Chapter 3,“Threads, Services, Receivers, and Alerts,” introduces background tasks such as 

threads, services, and receivers, as well as notification methods for these background tasks 

using alerts. Chapter 4,“User Interface Layout,” covers the user interface screen layout 

and views, and Chapter 5,“User Interface Events,” covers the user initiated events such 

as touch events and gestures.

Chapter 6,“Multimedia Techniques,” covers multimedia manipulation and record and 

playback of audio and video. Chapter 7,“Hardware Interface,” introduces the hardware 

APIs available on Android devices and how to utilize them. Chapter 8,“Networking,” 

discusses interaction outside of the Android device with SMS, web browsing, and social 

networking. Chapter 9,“Data Storage Methods,” covers various data storage techniques 

available in Android including SQLite. Chapter 10,“Location-Based Services,” focuses on 

accessing the location through various methods such as GPS and utilizing services such 

as the Google Maps API. Chapter 11,“Advanced Android Development,” provides some 

advanced techniques in Android including customizing views, using native code for

xiv Preface
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faster processing, and utilizing the Android Backup Manager. Finally, Chapter 12, 

“Debugging,” provides the testing and debugging framework useful throughout the 

development cycle.

Additional References
There are many online references for Android.A few essential ones are

n Android Source Code: http://source.android.com/

n Android Developer Pages: http://developer.android.com/

n Android Developer Forums: http://www.svcAndroid.com/

n Open Source Directory: http://osdir.com/

n Stack Overflow Discussion Threads: http://stackoverflow.com/

n Talk Android Developer Forums: http://www.talkandroid.com/android-forums/

xvPreface
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1

Overview of Android

The Android operating system (OS) has come a long way since the announcement of 

the Open Handset Alliance in late 2007.The idea of an open source OS for embedded 

systems was not new, but Google aggressively backing it definitely has helped push 

Android to the forefront in just a few years.

Many wireless carriers in multiple countries across various communication protocols 

have one or more Android phones available. Other embedded devices, such as tablets, net-

books, televisions, set-top boxes, and even automobiles, have also adopted the Android OS.

This chapter discusses various general aspects of Android useful for a developer. It pro-

vides a foundation for the creation of Android applications and a context for the recipes 

in the rest of this book.

The Evolution of Android
Google, seeing a large growth of Internet use and search in mobile devices, acquired 

Android, Inc., in 2005 to focus its development on a mobile device platform.Apple intro-

duced the iPhone in 2007 with some ground-breaking ideas including multitouch and an 

open market for applications.Android was quickly adapted to include these features and 

to offer definite distinctions, such as more control for developers and multitasking. In 

addition,Android incorporates enterprise requirements, such as exchange support, remote 

wipe, and Virtual Private Network (VPN) support, to go after the enterprise market that 

Research In Motion has developed and held so well with its Blackberry models.

Device diversity and quick adaptation have helped Android grow its user base, but it 

comes with potential challenges for developers.Applications need to support multiple 

screen sizes, resolution ratios, keyboards, hardware sensors, OS versions, wireless data rates, 

and system configurations. Each can lead to different and unpredictable behavior, but test-

ing applications across all environments is an impossible task.

Android has therefore been constructed to ensure as uniform an experience across 

platforms as possible. By abstracting the hardware differences,Android OS tries to insulate 

applications from device-specific modifications while providing the flexibility to tune 

aspects as needed. Future-proofing of applications to the introduction of new hardware
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2 Chapter 1 Overview of Android 

platforms and OS updates is also a consideration.This mostly works as long as the devel-

oper is well aware of this systematic approach.The generic Application Programming 

Interfaces (API) that Android offers and how to ensure device and OS compatibility are 

main threads discussed throughout this book.

Still, as with any embedded platform, extensive testing of applications is required. 

Google provides assistance to third-party developers in many forms as Android Develop-

ment Tool (ADT) plugins for Eclipse (also as standalone tools) including real-time log-

ging capabilities, a realistic emulator that runs native ARM code, and in-field error reports 

from users to developers of Android Market applications.

The Dichotomy of Android
Android has some interesting dichotomies. Knowing about them upfront is useful not 

only in understanding what Android is, but what it is not.

Android is an embedded OS that relies on the Linux kernel for core system services, 

but it is not embedded Linux. For example, standard Linux utilities such as X-windows 

and GNU C libraries are not supported.Writing applications for Android utilizes the 

Java framework, but it is not Java. Standard Java libraries such as Swing are not sup-

ported. Other libraries such as Timer are not preferred; they have been replaced by 

Android’s own libraries, which are optimized for usage in a resource-constrained, 

embedded environment.

The Android OS is open source, which means developers can view and use any of the 

system source code, including the radio stack.This source code is one of the first 

resources for seeing examples of Android code in action, and it helps clarify the usage 

when documentation is lacking.This also means developers can utilize the system in the 

same way as any core application and can swap out system components for their own 

components. However,Android devices do contain some proprietary software that is 

inaccessible to developers (such as Global Positioning System (GPS) navigation).

A final dichotomy of Android OS is that Google is also backing Chrome OS.Android 

OS is built for embedded platforms, and Chrome OS is built for cloud-based platforms. 

However, which is the best choice for embedded devices that live in the cloud? Net-

books, which fill the gap between smart phones and laptop computers, could presumably 

go either way (and they have).Android has started to utilize the cloud more. Does that 

mean Chrome OS’s days are numbered? Google also backs a web-based market, so 

Chrome OS enjoys the same developer leverage that Android currently has.This points to 

a convergence that might have been in the cards all along.

Devices Running Android
There are more than 40 Android phones in the market from more than ten manufactur-

ers. Other hardware also runs Android, such as tablets and televisions. Software can access 

information on the target device using the android.os.Build class, for example:

if(android.os.Build.MODEL.equals("Nexus+One")) { ... }
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3Devices Running Android

Android-supported hardware shares some common features due to the nature of the 

operating system.The Android OS is organized into the following images:

n Bootloader—Initiates loading of the boot image during startup

n Boot image—Kernel and RAMdisk

n System image—Android operating system platform and apps

n Data image—User data saved across power cycles

n Recovery image—Files used for rebuilding or updating the system

n Radio image—Files of the radio stack

These images are stored on nonvolatile flash memory, so they are protected when the 

device powers down.The flash memory is used like read-only memory (hence, some call 

it ROM), but can it be rewritten as necessary (for example, with over-the-air Android 

operating system updates).

On startup, the microprocessor executes the bootloader to load the kernel and 

RAMdisk to RAM for quick access.The microprocessor then executes instructions and 

pages portions of the system and data images into RAM as needed.The radio image 

resides on the baseband processor, which connects to the radio hardware.

A comparison of some of the early and more recent smart phone models is shown in 

Table 1.1. It shows that the processing hardware architecture is similar across devices: a 

microprocessor unit (MPU), synchronous dynamic random access memory (SDRAM or 

RAM for short), and flash memory (called ROM for short).The screen size is given in 

pixels, but the dots per inch (dpi) vary depending on the physical screen size. For exam-

ple, the HTC Magic has a 3.2-inch diagonal screen with 320x480 pixels.This equates to 

180 pixels per inch, but is classified as a medium pixel density device by Android (which 

averages as 160 dpi).All smartphones also offer a CMOS image sensor camera, Bluetooth 

(BT), and Wi-Fi (802.11), although there are variations.

Table 1.1 Comparison of Some Representative Android Smartphones. Data from 

http://en.wikipedia.org/wiki/List_of_Android_devices and http://pdadb.net/.

Model MPU

RAM/ 

ROM Screen Other Features

HTC Dream / G1 

(October 2008)

528-MHz 

QCOM 

MSM7201A

192MB/

256MB

TFT LCD 

320x480 

mdpi

GSM/UMTS 

slide out keyboard, 

trackball, AGPS

BT2.0, 802.11b/g,

3.1-MP camera
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4 Chapter 1 Overview of Android

Table 1.1 Comparison of Some Representative Android Smartphones. Data from http:/ 

/en.wikipedia.org/wiki/List_of_Android_devices and http://pdadb.net/.

Model MPU

RAM/ 

ROM Screen Other Features

Samsung Moment 

(November 2009)

800-MHz 

ARM1176 

JZF-S

288MB/ 

512MB

AMOLED 

320x480 

mdpi

CDMA/1xEV-DO 

slide out keyboard 

(backlit), DPAD 

BT2.0, 802.11b/g,

3.1-MP camera 

AGPS

Motorola Milestone / 

Droid (November 

2009)

550-MHz 

TI 

OMAP3430

256MB/ 

512MB

TFT LCD 

480x854 

hdpi

GSM/UMTS or 

CDMA/1xEV-DO 

slide out keyboard,

DPAD 

BT2.1, 802.11b/g, 

5-MP camera

AGPS

Nexus One / HTC 

Passion (January 

2010)

1-GHz 

QCOM 

Snapdragon

512MB/ 

512MB

AMOLED 

480x800 

hdpi

GSM/UMTS 

Trackball, dual 

microphones

BT2.0, 802.11a/b/g/n, 

5-MP camera

AGPS, geotagging

HTC Droid Incredible 

(April 2010)

1-GHz 

QCOM 

Snapdragon

512MB/ 

512MB

AMOLED 

480x800 

hdpi

CDMA/1xEV-DO 

BT2.1, 802.11a/b/g/n, 

8-MP camera

AGPS, geotagging

HTC EVO 4G 

(June 2010)

1-GHz 

QCOM 

Snapdragon

512MB/ 

1GB

TFT LCD 

480x800 

hdpi

CDMA/1xEV-

DO/802.16e-2005

BT2.1, 802.11b/g, 

8-MP camera

1.3MP front-facing 

camera, AGPS

Continued
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5Devices Running Android

Table 1.1 Comparison of Some Representative Android Smartphones. Data from http:/ 

/en.wikipedia.org/wiki/List_of_Android_devices and http://pdadb.net/.

Model MPU

RAM/ 

ROM Screen Other Features

Motorola Droid X 

(July 2010)

1-GHz 

TI 

OMAP3630

512MB/ 

8GB

TFT LCD 

480x854 

hdpi

CDMA/1xEV-DO, FM 

radio

BT2.1, 802.11b/g/n, 

8-MP camera

AGPS, geotagging

Sony-Ericsson Xperia 

X10a (June 2010)

1-GHz 

QCOM 

Snapdragon

256MB/ 

1GB

TFT LCD 

480x854 

hdpi

GSM/UMTS, FM radio 

BT2.1, 802.11b/g, 

8-MP camera

AGPS, geotagging

Samsung Galaxy 

S Pro (August 2010)

1-GHz 

Samsung 

Hummingbird

512MB/ 

2GB

AMOLED 

480x800 

hdpi

CDMA/1xEV-DO, 

802.16, FM radio 

slide out keyboard 

BT3.0, 802.11b/g/n, 

5-MP camera

0.3MP front-facing 

camera, AGPS

Acer Stream / Liquid 

(September 2010)

1-GHz 

QCOM 

Snapdragon

512MB/ 

512MB

AMOLED 

480x800 

hdpi

GSM/UMTS, FM radio 

BT2.1, 802.11b/g/n, 

5-MP camera

AGPS, geotagging

Other than improved capacity and performance on newer models, another main differen-

tiator is additional features. Some devices offer 4G, some have FM radio, some have slide-

out keyboards, and some have a front-facing camera. Knowing the differentiators helps a 

developer create great applications. In addition to the built-in hardware, every Android 

device comes with a secure digital (SD) card slot.An SD card provides additional storage 

space for multimedia and extra application data. However, until Android 2.2, the apps 

themselves could be stored only on the internal ROM.

Continued
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6 Chapter 1 Overview of Android

HTC Models

HTC is a Taiwanese company founded in 1997.The first commercially available hardware 

running Android was the HTC Dream (also known as the G1 with G standing for 

Google). It was released in October 2008. Since then, HTC has put out over ten phones 

running Android, including Google’s Nexus One.

The Nexus One was one of the first Android devices to use a 1-GHz microprocessor, 

the Snapdragon platform from Qualcomm.The Snapdragon includes Qualcomm’s own 

core as opposed to an ARM core, and it contains circuitry to decode high-definition 

video at 720p. Most smartphones that have followed also utilize a 1-GHz microprocessor. 

Other distinctions of the Nexus One are the use of two microphones to cancel back-

ground noise during phone conversations and a backlit trackball that lights up different 

colors based on the notification.

HTC also released the Droid Incredible in April 2010.As seen in Table 1.1, it is similar 

to the Nexus One but has a CDMA instead of a GSM radio hardware and a higher pixel 

density camera.The HTC EVO 4G released in June 2010 produced quite a sensation as 

the first commercially available phone that supports WiMAX (802.16e-2005).

Motorola Models

Motorola built the first cell phone in the 1980s and has had diverse success in the cell 

phone market since. More recently, the wireless division was wavering for a direction 

until it focused efforts on Android.The release of the Motorola Droid for CDMA (also 

known as the Milestone for the GSM worldwide version) in November 2009 is indeed 

considered by many as a major milestone for Android.The Droid’s impact is apparent in 

that a significant fraction of Android phones accessing the Android Market are Droids.

In addition, Motorola has put out close to ten additional phone brands running 

Android.The Motorola Droid X has capabilities similar to the HTC Droid Incredible, 

including HD video capture.

Samsung Models

Samsung has been a strong force in the mobile market and is starting to come into its 

own with Android devices.The Samsung Moment was introduced in November 2009, 

but does not have hardware capability for multitouch. It will not be upgraded beyond 

Android 2.1.A custom version, including a Mobile TV antenna, is available in select mar-

kets for receiving Mobile ATSC signals.

The Samsung Galaxy S is Samsung’s answer to the iPhone. It is well known that Sam-

sung processors are used in the iPhone 3G and 3GS.With the Galaxy S, Samsung devel-

oped a 1-GHz Hummingbird processor with an ARM Cortex-8 core. It is also one of the 

first phones to offer Bluetooth 3.0 compatibility.
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Tablets

With Apple’s introduction of the iPad,Android manufacturers were expected to introduce 

tablet computers of their own.A tablet computer is loosely defined as having a screen of

4.8 inches or larger and Wi-Fi connectivity. Because many have 3G wireless service, they 

tend to be more like smartphones with large screens.

Archos was one of the first to market an Android tablet in late 2009. It has a diagonal 

screen size of 4.8 inches and is called the Archos 5.Archos has since introduced a 7-inch 

model called the Archos 7.These models come with an actual hard drive for more data 

storage. Dell has also introduced a 5-inch tablet called the Streak with plans for both a 7-

inch and a 10-inch screen size model. Samsung offers the Galaxy Tab with a 7-inch 

screen. One downside is the inability for many of these tablets to access the Android Mar-

ket, although that should soon change.A comparison of some tablet computer models is 

shown in Table 1.2.

Other Devices

Given Android is a generic embedded platform, it is expected to be utilized in many 

other industries beyond smartphones and tablet computers.The first Android-based auto-

mobile is the Roewe 350, which Shanghai Automotive Industry Corporation manufac-

tures.Android is mainly used for GPS navigation but can also support web browsing.

Table 1.2 Comparison of Representative Android Tablet Computers

Model MPU

RAM/ 

disk Screen Other Features

Archos 5 

(September 

2009)

800-MHz TI 

OMAP 3440

256MB/ 

8GB

TFT LCD 

4.8 inches 

800x480

BT2.0, 

802.11b/g/n, 

FM radio

Archos 7 

(June 2010)

600-MHz 

Rockchip 

RK2808

128MB/ 

8GB

TFT LCD 

7 inches 

800x480

802.11b/g

Dell Streak 

(June 2010)

1-GHz QCOM 

Snapdragon

256MB/ 

512MB

TFT LCD 

5 inches 

800x480

GSM/UMTS, BT2.1, 

802.11b/g, 5-MP 

camera, 0.3-MP 

front-facing camera

AGPS, geotagging

Samsung Galaxy 

Tablet GT-P1000 

(September 

2010)

1-GHz Samsung 

Hummingbird

512MB/ 

16GB

TFT LCD 

7 inches 

1024x600

GSM/UMTS 

BT3.0, 

802.11b/g/n,

3.1-MP camera
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