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Preface

Welcome to Programming with Mobile Applications: Android, 105, and Windows Phone 7
This book is aimed at programmers—or those with some programming background—who
want to move into the exciting world of developing apps for smartphones. The major
platforms for mobile apps are Google Android, Apple i05, and Microsoft Windows Phone 7,
so this book focuses on developing apps for these three operating systems.

Approach

The approach used in Programming with Mobile Applications: Android, 1058, and Windows
Phone 7 is simple. You learn techniques applicable to smartphone development, and then
apply these techniques in writing apps for Android, 105, and Windows Phone 7. When
possible, the apps created for each platform are identical so that you can use your newfound
knowledge to help you decide which platforms you want to use. Each chapter begins with the
traditional Hello World app and then moves o n to more complex and useful apps. In addition,
Progranming with Mobile Applications includes coverage of writing Web apps as well as
cross-platform apps by using the PhoneGap libraries.

The tools used in Progranmming with Mobile Applications are the standard tools developers
use to create apps. Specifically, two tools are used for Android development: Google's App
Inventor and Motorola's MOTODEV Studio. MOTODEV Studio is a branded version of IBM
Eclipse with plug-ins for creating Android apps. Apple's Xcode 4 is used for i05 development,
and Microsoft Visual Studio 2010 Express is used for Windows Phone 7 development. All
these tools include an emulator for testing your apps, so you don't need a smartphone to

run any of the apps covered in this book In addition, all the tools used in this book are
available free.

What This Book Is

This book serves as an introduction to writing programs for mobile devices. It familiarizes you
with the software for creating mobile apps and the process of using the software development
kit (SDK) for each platform covered in this book. You don't need actual phones because the

apps you create in this book can run by using software emulators,
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Organization and Coverage

What This Book Is Not

Because this book is targeted to those new to developing mobile apps, it doesn't cover
advanced topics, such as application programming interfaces (APls) for each platform.
Instead, it explains how to access the APls you need so that you can develop that “killer app”

. = you have in mind.

In addition, this book isn't an exhaustive information resource. You can find a wealth of
information, tutorials, examples, and other resources for each platform online. You should
learn enough from this book that you can modify and make use of code you find to fit your
needs. There’s no substitute for writing code, making mistakes, and learning how to fix them,
Indeed, there's no better way to further your learning about programming,

Organization and Coverage

Chapter 1 introduces the smartphone landscape, reviews basic programming terms, and
gives you an overview of the tools used to develop apps on each platform. You also learn
about the history of the smartphone and the capabilities of the most current phones for

each platform.

Chapter 2 covers platform architecture and app life cycle events and compares the three
major platforms.

Chapter 3 covers best practices for developing smartphone apps. It includes a brief
introduction to object-oriented programming concepts and describes the Model-View-
Controller and Delegate design patterns in the context of smartphone programming,. Finally,
some optimization techniques that are useful for smartphone apps, including memory
management, are discussed.

The next four chapters cover the three major platforms in detail. Chapter 4 uses Google's
App Inventor to create Android apps, and Chapter 5 uses Motorola's MOTODEY Studio
to create Android apps. Chapter 6 covers Apple i05, using Apple's i0S SDK, Xcode, and
Interface Builder, Chapter 7 covers Microsoft Windows Phone 7, using Visual Studio 2010
Express for Windows Phone.

Chapter 8 explains developing Web apps in the context of smartphones, using HTML, CS5,
and JavaScript.

Chapter 9 covers cross-platform development with the open-source PhoneGap library.
You develop native apps for Android and iOS by using HTML, C58, and JavaScript.

Appendix A explains how to install and set up the software you need to work through the
exercises in the book and describes how to create a project in each tool. You'll refer to this
appendix often as a useful resource.
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Features of the Book

Features of the Book

Progravvming with Mobile Applications includes the following features:

Objectives—Each chapter begins with a list of objectives as an overview of the topics
discussed in the chapter and as a useful study aid.

Notes Want More info?, Progravnming Tips and Cautions—Notes offer additional
information about programming concepts. The Want More Info? features give links
that puide you to Web sites where you can explore topics in more depth or find useful
resources. Programming Tips give advice on approaching problems from a programmer’s
point of view. Cautions warn you about situations that are easy to get into and likely to
cause big problems,

Figures and tables—Chapters contain diagrams to clarify programming concepts and
screenshots to show the interfaces of tools you're working with. In addition, many tables
are included to give you an at-a-glance summary of useful information.

Best practices—You're encouraged to use programming and development techniques that
follow industry-accepted standards and conventions. Because each platform uses an
object-oriented programming language, you learn object-oriented design and
programming techniques as well as the Model-View-Controller and Delegate design
patterns. In addition, code optimizations for small devices are covered,

How-To exercises—Starting with Chapter 4, each chapter includes boxed features called
"How-To" exercises, which are hands-on tutorials that lead you through the development
process step by step to create wﬂrking apps.

Detective Work features—Each How-To exercise ends with a Detective Work feature that
challenges you to apply a concept you've just learned to a new situation, complete a task
started in a previous exercise, or extend an app with additional features, for example.

Summaries—At the end of each chapter is a summary list that recaps the programming
concepts and techniques covered in the chapter so that you have a way to check your
understanding of the chapter's main points,

Key termis—Each chapter includes definitions of new terms, alphabetized for ease of
reference. This feature is another useful way to review the chapter’s major concepts.

Review gquestions—Each chapter contains multiple-choice and true/false review questions,
along with “Up for Discussion” questions for a review of key concepts in the chapter,

Progranuming exervises—Each chapter includes programming problems involving
concepts explained in the chapter to help students practice creating apps for each
platform. Students are encouraged to work through the problems and have instructors
check their work against the solution files.

{(Juality—Every program example, hands-on activity, and case study was tested by the
author in four major browsers (Internet Explorer, Mozilla Firefox, Google Chrome, and
Safari} and again by Cengage Quality Assurance testers.
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Software Used in This Book

Student Resources

Source code and project files for the How-To exercises in Programmming with Mobile
Applications are available at www.cengagebrain.com.

E Software Used in This Book

All software you use in this book is available free. With the exception of PhoneGap, you need
to register with software vendors to download the tools. Most vendors have a marketplace,
such as Apple’s App Store and the Android Market, that charges a fee for posting your apps as
well as a developer program you must enroll in to post yvour apps. Appendix A has
instructions for installing and setting up all the software tools used in this book, but here's a
list of tools, download locations, and puidelines for hardware requirements for each platform:

Google Android

Google App Inventor—App Inventor is a Web-based application. For information on system
requirements and setup, visit www.appinventorbeta comdearndsetupindex. i tinl,

you read this book, the URL in Append: A poimting to App Inventor might no longer work. Because App
Imentors new location i unknown at this time, look for updated mfarmation at www:cengagebrain.com,
Search by ISEN for this book, select Access Mow, and click Updates in the left navigation har. Steps and
soreens might differ slightly from what™s shown i this book.

ﬁ At the time of this witing, Google 1= planning to tum over App Inventor ta MIT Research Labs. By the time

Motorola MOTODEV Studio—Download from kg developermotorola.comydocstoolss
motodevstudio/download/. For information on system requirements, go to fiftp://developer.
motorola.com/docstools/dibrary/installing MOTODEV Studio_for_Android/.

Apple i0S

105 SDK—Download from fhtips://developer apple comecode/index php. System
requirements: an [ntel-based Mac running O5 X 10.3 to 10.7.

Note: This book uses Xcode 4. If you're using: a Mac with O3 X 10.5 or earlier, you need to
install Xcode 3. Look for a section on the download page for the iDS SDK called "Looking for

Xcode 37" Apple will continue supporting Xcode 3.

Microsoft Windows Phone 7

Visual Studio 2010 Express for Windows Phone—Download the software and view system
requirements at wwwsmicrosoft com/donwnloady en sdeta ils.aspx fdisplaylang=enf-id= 27570,

PhoneGap

Download from www.phonegap.com/home/.
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For the Instructor

For the Instructor

Progravnvming with Mobile Applications is intended to be modular. The first part of the book
covers concepts and techniques that apply to all the platforms. The second part covers each
platform separately. Based on your students’ experience, you can choose which chapters in
the first part you want to include. If your students have already learned object-oriented i .
programming principles and techniques, you might want to omit Chapter 3, for example,

In the second part, you can choose which platforms to target. If you don't have Macs
available, for example, you could omit Chapter 6, or you might decide you don't need to cover
two tools for Android development, in which case you could eliminate Chapter 4. Because the
platform chapters cover the same apps, vour students won't be missing anything,

At Norwalk Community College (NCC), the class on programming mobile devices uses this
book. It has been taught online the last two times it has been offered, and it uses the entire
book with the following changes. First, students are asked to install the software at the
beginning of the class, so Appendix A is covered first. This method leads to far fewer
headaches later in the term. Second, the Detective Work features and Programming Exercises
in Chapter 6 are optional because for many students, particularly those at community
colleges, requiring students to have a Mac is too much of a financial burden. NCC does have
Mac labs with the development tools installed available for students, but asking students to
come to campus defeats the purpose of an online class! When the class is taught on campus, it
meets for 5 hours per week: 3 hours lecture and 2 hours supervised lab time. It takes place in
the Mac labs for the 105 chapter and in the PC labs for all other chapters.

Instructor Resources

The following teaching tools are available on the Instructor Resources CI or through
login.cengage.com to instructors who have adopted this book:

Instructor’'s Manual. The electronic Instructor's Manual follows the book chapter by
chapter to assist in planning and organizing an effective, engaging course. The manual
includes learning objectives, chapter overviews, lecture notes, teaching tips, ideas for
classroom activities, and additional resources. A sample course syllabus is also available.

ExamView®™ This book is accompanied by ExamView, a powerful testing software package
that allows instructors to create and administer printed, computer (LAMN-based), and Internet
exams. ExamView includes hundreds of questions corresponding to the topics covered in this
book, enabling students to generate detailed study guides that include page references for
further review. These computer-based and Internet testing components allow students to
take exams at their computers and save instructors time by prading each exam automatically.

Test banks are also available in Blackboard, WebCT, and Angel formats.

PowerPoint Presentations. This book comes with PowerPoint slides for each chapter.

They're included as a teaching aid for classroom presentations, to make available to students
on the network for chapter review, or to be printed for classroom distribution. Instructors can
add their own slides for additional topics or customize the slides with access to all the figure

files from the book.
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Solution files. Solution files for all end-of-section exercises are provided.

Source code. The source code for this book’s programs is provided for students. In addition
to being on the Instructor Resources CD and login.cengage.com, it's available for students
through www.cengagebrain.com.
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The Computer of the
Future Is in Your Hand

In this chapter, you learn to:

Define programming terms

@ @

Describe the three major smartphone platforms

©)]

Choose a target platform

@

Describe available development tools
Define what a smartphone is

Summarize the smartphone’s history

@ @ @

Explain current device capabilities
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The Computer of the Future |s in Your Hand

Smartphones are the personal computers of the future. These powerful, connected devices

give users access to the full power of the Internet to communicate with each other in a variety
of ways, locate themselves anywhere on the globe, and record their experiences in pictures,
video, and sound. No longer do users need to carry several devices to accomplish these tasks
and more. A single smartphone can handle them all.

. 2 For these reasons, sales of smartphones are skyrocketing. In the second quarter of 2011

alone, more than 110 million smartphones were sold. That's up 74% year-over-year
(FierceMobileContent.com, www fiercemobilecontent con/story/npd-android-dominates-52-
us-smartphone-sales-g2/201 1-08-23). In the next 10 years, Mark Andreessen, co-founder
of Netscape, estimates that more than 5 billion people worldwide will own

smartphones (The Wall Street Journal Online, hittp/Yonline wsicomsarticle/
SBIO0014240531119034809045765 1225091 5629460 html). Gartner Research Group
(www gartner.com/technology/about jsp) estimates that more than two-thirds of
smartphone owners use Google Android, Apple 105, or Microsoft Windows Phone 7 as
their operating systems (Fierce MobileContent.com, www.fiercemobilecontent.com/story/
gartner-android-ends-g2-434-worldwide-market-share/201 1-08-11). These figures indicate
that these three platforms are increasing their market share while others are fading away.
It appears that, at least for the foreseeable future, there will be three viable platforms,

Given the potentially explosive growth of smartphones, you'd expect that the job market for
smartphone app development would be hot, too—and you'd be right. The number of jobs
posted on Freelancer.com for smartphone developers jumped 12% from the fiest quarter of
2011 to the second quarter. Job offers for both Android and O3 developers spiked 20%.

This chapter covers what you need to know teo start developing smartphone apps on the three
major platforms. It describes these platforms and some devices available for each platform
and helps you decide which platform to target. The chapter also gives you an overview of
available tools for each platform.

What You Need to Know

Although it doesn't matter what programming language you've studied, vou do need to be
familiar with the following basic concepts:

e A literal is a piece of data stored in memaory, such as a name, an address, or a phone
number. [t's immutable, meaning it can't be changed.

= A variable is a named pointer to data in your program that can change.

e Anarray is a collection of data, usually of the same type. You can access each member of a
collection by its index (place in the collection). In Java, Objective-C, and C#, arrays have a

fixed, declared length, and all array members are of the same data type.

e A string is a collection of character data, Strings are immutable in Java, Objective-C, and
C#, the programming languages used in this book
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Mobile Device Programming

» Methods and functions are blocks of program code that run when they're called. They're

the verbs of a program and represent what a program does.

« Parameters are data values passed to other parts of a program, usually methods and
functions.

+ Properties are data associated with the objects of a program and can be compared with 3 .
adjectives, They describe what an object is and does.

e Loops are mechanisms for repeating a set of programming instructions until some
condition is met.

« Conditional statements are tests in a program that evaluate to true or false.

ﬁ Object-onented principles are discussed n Chapter 3.

In addition, you should know that a platform generally provides a software development kit
(SDK) and an integrated development environment (IDE) to build apps. An SDE, which is the
underlying engine of the IDE, includes all the platform's libraries an app needs to access. It's
maore basic than an IDE because it doesn't usually have graphical tools, The SDKs used in this
book, however, include extensive documentation to help developers build apps. You should
also be familiar with at least one [DE, such as NetBeans, Eclipse, Visual Studio, Xcode, and so

forth, and be able to follow the standard development process in any 1DE: write, compile, run,

and debug,

Mobile Device Programming

Mobile devices have evolved dramatically over the past decade. They have grown from
cellphones that could just make calls to full-fledged computers capable of doing nearly
everything a desktop computer can. With them, users can find information on a variety of
levels, ranging from social networks to corporate data and e-mail. Coupled with the evolution
of high-speed data networks, mobile devices are essential in an increasingly connected world.

In addition, mobile devices have become multifunctional. They represent the device
convergence that began at the start of the 21st century. No longer do users need to carry a
phone, music player, and digital camera. Today's mobile devices can perform all these tasks
and more with ease. Most mobile devices are also "location-aware,” meaning they use the
global positioning system (GPS) to determine where they are in the world. As a developer,
you have access to all these features when you create applications.

As of this writing, three major consumer operating systems (OSs) are available on maobile
devices: Apple i05 on the iPhone, iPad, and iPod Touch; Google Android on Android devices
ranging from smartphones to tablets; and Microsoft Windows Phone 7 on a variety of
WinPhone devices. Arguments can be made for the primacy of each platform. In terms of
model units sold, ifhone probably reigns supreme. Apple sold more than 19 million units in
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The Computer of the Future |s in Your Hand

the second quarter of 2011. In terms of OS5 units sold, Android is probably at the top. More
than 47 million Android OS units were sold in the same period. Windows Phone 7 is so new
that its market share is small, but this can be exciting in terms of development simply because
the potential market is so large (FierceMobileContent.com, wwsw fiercemobilecontent.com/
story/sartner-android-ends-g2-434F-worldwide-market-share/201 1-08- 11}, For example,

. i Microsoft and Nokia recently announced a joint venture: All Nokia smartphones sold in

the United States will run Windows Phone 7.

Potentially profitable apps can be developed in all three platforms, and each one hasan online
marketplace with many potential customers, where you can sell your apps for a fairly small
fee. This book dedicates chapters to each platform, which should help you decide which one
you want to use.

How Do You Choose a Platform?

When choosing a platform for your apps, ask yourself these four questions:

e  Who will use your apps? As with any application you develop, identifying the target
audience helps determine on which platform you should build apps. Are you trying to
reach a large market? Android and iPhone are the obvious choices. Are most of your users
running Windows on a desktop, or are you targeting an organization that uses a specific
device? Maybe Windows Phone 7 is your best bet. In short, you must identify who will use
your app before you build it.

o s there a future for the platform? This question requires more thought. In the short term,
all the platforms discussed in this book have a future. In the long term, however, their
prospects might look different. If you're trying to build a career developing mobile apps,
you need to look at market share trends to help you determine which platform will have
staying power. If you're creating apps for vour personal use, you just need to know which
phone you'll be using when your contract expires.

s  What are your app'’s technical requiremernts? Each platform has its advantages and
disadvantages. Are you considering a multitasking app? Need a lot of screen real estate or
proprietary application programming interfaces (APIs)? What's most important is
knowing which platforms support your technical needs. If your app is appealing enough,
users will change to your platform of choice.

s  What are the platform s development tools? The available tools and your ability to use
them influence how vou develop apps. s the platform vendor the only choice for writing
your app? Are third -party tools available? “What programming language is used to develop
for the platform, and are vou familiar with it? In short, if you can't work with the available
tools, your app won't get written.

Of course, there are more questions—not the least of which is whether you can make money
developing apps on a platform. Find out what the platform’s revenue-sharing model is and
whether its marketplace has enouph activity to warrant targeting it. Which vendors offer
phones for your platform? Which carriers offer these phones? All these questions help you
determine which platform you'll choose.
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Mobile Device Programming

Programming Languages and Development Tools

Each platform in the mobile device landscape uses its own programming language and tools
for development. Sometimes the provider designates the tool, and sometimes the tool has
emerged as part of the platform. In this book, you use the preferred tool for development on
each platform but learn about other available tools, too. Whenever possible, you can choose I-
the tool you like to write your apps. The preferred tool, however, is an IDE, which includes

tools for writing and compiling code, running your program in a simulator or on a device,

debupging code, and, finally, deploying your app. Table 1-1 lists each platform's programming

language and preferred tool

AELESERE  Platform languages and tools

Platform Programming language  Preferred tool
Google Android Java Google App Inventor, IBM Eclipse with
plugins
Apple 105 Objectivel Apple Xcode, Interface Builder
Microsoft Windows Phone 7 C#f Visual Studio 2010 for Windows Phone
Web Applications

All smartphones include a surprisingly capable Web browser. Writing W eb applications
opens up the possibility of creating a single ap p that's accessed over the Web via the browser.
If you have expertise in creating Web applications, this method might be your best bet to
create apps for multiple platforms, using one set of files. The languages of choice for Web
apps are Hypertext Markup Language (HTML), Cascading Style Sheets (C55), and JavaScript.
Knowing these languages can make creating “Web apps easier.

y Web apps are discussed in Chapter & For mare information on PhoneGap, refer to Chapter 9.

PhoneGap is a free, open-source tool that enables you to create Web apps and deploy them to
a variety of platforms, including, as of this writing, Android and 105, The PhoneGap team is
working to include Windows Phone 7, too. With PhoneGap, you can migrate a Web app directly
to a device, store your files there, and access them as though they were on the Web. You also
have access to device capabilities, such as the accelerometer, location services, and the
camera The result is a Web app that's indistinguishable from any other app on the device.
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The Computer of the Future |s in Your Hand

What Is a Smartphone?

You can think of a smartphone as a contemporary cellphone combined with a handheld
computer you can use to develop apps that run on the underlying platform. A native app is
one that's compiled for a specific platform'’s architecture, That's both a boon and a bane. On
the one hand, you can create apps that are small, fast, and look like other apps on the device,
but you need different versions of the same app to support multiple platforms,

Historically, Java Micro Edition (ME) was intended to address the concerns of multiple small-
device platforms. It was developers’ first atternpt to facilitate creating apps for multiple
devices. The thinking was that if all devices supported Java ME, developers could create apps
targeting Java ME and deploy them on many devices. The premise of Java in any environment
is to enable developers to create a single app by using the Java development stack and then
deploy it on a virtual machine available on almost any platform. A virtual machine is a
collection of resources that enables programs to run applications on a host OS8. The Java
slogan “Write once, run anywhere” reflects the capability to write apps that can run on
multiple platforms, including those for smartphones.

Unfortunately, because of Java ME's "least common denominator” approach, it wasn't suited
for the touch screens and sophisticated graphics of smartphones. Although developers could
build apps in Java and run them on most phones, these apps just didn't look right on
smartphones. Further, the Java ME platform was built to target phones with dial pads and
physical buttons, and it didn't translate well on touch screens, even in the first smartphones.
The Java platform has been updated to address the capabilities of touch screens, but it might
be too little too late. The smartphone market has moved on.

History of the Smartphone

1BM and BellSouth introduced the fiest smartphone in 1994 as a joint effort: the IBM Simon
(see Figure 1-1). In addition to mobile phone capabilities, the Simon included a calendar, an
address book, a world dock, a calculator, a note pad, e-mail, and games. It also sported a
touch screen rather than physical buttons and offered 1 MB each of RAM and system
memory. Memory could be expanded via an external memory card slot.



What |s a Smartphone?

Bon=0? Milamedia Fou

Figure 1-1 The BM Simon

In the next decade or so, hyvbrid devices were released that melded a mobile phone with a
personal digital assistant (PDA). With these devices, most of which ran Palm OS5 or Windows
CE Pocket PC, users could browse the YWeb wirelessly, organize personal information, and
sync with a PC. On most devices, a stvlus was used to select items onscreen, Third-party apps
were available by downloading them on the device or syncing with a PC

The smartphone took off in 2007. Nokia released the N95, which included many of the
features now considered standard on a smart phone; GPS capabilities, a 5 megapixel (MP)
camera with autofocus and flash, and Wi-Fi connectivity. The first iPhone from Apple came
out the same year. Developers couldn't create and deploy apps on iPhones; Apple supplied all
apps and included mobile versions of desktop apps, such as Mail, Safari, and iTunes. In
essence, the original iPhone was an iPod Touch that could make phone calls. The iPhone
shared Apple's i0S operating system with the iPod Touch, opening the door for developers to
create apps for both devices.
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The Computer of the Future |s in Your Hand

In 2008, two major developments helped the smartphone market skyrocket. First, Apple
released the second-generation iPhone. More important, Apple also debuted the App Store
with its accompanying SDK, It enabled developers to create apps for the iPhone and made it
possible for users to download and install themn without connecting to a PC. In essence, Apple
made the smartphone an independent device.

. " The iPhone turned out to be a revolutionary device. With the iPod Touch, Apple had

changed the way people listened to and purchased music. Apple used the knowledge gained
from designing the iPod Touch's user interface and applied it to the iPhone. More important,
Apple learned that the way content was delivered to a device was as important as making a
device that works. The only way to load music on an iPod is via iTunes. The same can be said
of apps on the iPhone: Apple maintains a closed, controlled system from both users’ and
developers' perspectives, In fact, Apple approves every app available at the App Store and
reserves the right to reject any that are deemed undesirable.

The second development was Google's release of the Android O5. Android is an open-source
platform that makes all system services available to developers. Google hoped to entice
developers by allowing third-party apps to have access to the entire underlying OS, In
Android, everything is treated as an app, and nothing is off limits, Google also included an
open-source SDK and mobile versions of its apps, such as Gmail, Calendar, Maps, and a full
WebKit-based Web browser (now offered as Chrome on the desktop).

Handset makers on multiple platforms adopted Android, which increased its market share
quickly; there were options other than the iPhone available at a variety of prices. Google also
launched the Android Market in 2008, which gave developers and users a way to exchange
apps without a PC connection, much like Apple’s App Store.

During this inflationary period, Microsoft did little to keep pace. After seeing the success of
Apple and Google in the smartphone space, however, Microsoft released Windows Phone 7 in
late 2010. Compared with previous Windows Mobile releases, it has a new user interface, new
development tools, and the Marketplace, which is similar to the App Store and the Android
Market. Of course, Microsoft is betting that tight integration with Windows and Office

will entice users to choose Windows Phone 7. Microsoft has also made the development
tools free to help get existing Windows developers to write apps for Windows Phone 7.

Device Capabilities

When discussing the capabilities of any computing device, you generally look at processing
power, memaory, display, and peripherals. Because smartphones represent device
convergence, you should also look for additional features, such as camera specifications, GPS
capabilities, battery life, size, network speeds, synchronization, and voice features. Table 1-2
lists capabilities of the leading handsets for each platform covered in this book.

ﬂ The mnformation listed in Table 1-2 is current as of this witing.
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WL ERER  Comparing devices for each platform

What |s a Smartphone?

Google Nexus S 4G iPhone 4 HTC Trophy
0s Android 2.3 i0s 4 Windows Phone 7
Processor 1 GHz Hummingbird 1 GHz ARM Cortex-AB 1 GHz Snapdragon I-
Memory (RAM) 512 MB 512 MB 576 MB
Memory {internal) 16 GB 16 0r32 GB 16 GB
Memory {externall MicroSD MR MicroSD
Display Super AMOLED {16 milion  TFT Retina Display (16 TFT {16 millicn
colors, 480 = 8OO million colors, 640 x 960) colors, 480 x BOO)
Camera 50 MP 50MP 5.0MP
GPS Yes Yes Yeg
Talk time 6.7 hours 14 hours 6.8 hours
Standby time 17 days 12.5 days 15 days
MNetwork speed 40 (WIMAXY 3G 3G G
Synchronization UsSBE 2.0 USB 2.0 {iTunes) USB 2.0 My Phone)
Voice-enabled Yes Yes Yes
Browser WebKit Safari Mobile Internet Explorer 8
Mobile
Release date First quarter 2010 Second quarter 2011 Second quarter
2011

With the exception of the Nexus 5 access to 4G speeds, these phones are nearly identical, The
iPhone and Windows Phone 7 models will almost certainly reach 4G speeds, if they haven't
already by the time you read this.

Most current Android devices aren't as powerful as the Nexus 5. Android is an evolving

systern, and handsets have been available for a while from multiple vendors at various prices.
That's usually considered a plus for Android—that it's open and accessible to developers, and
multiple vendors can use and enhance it. The problem is that there will always be Android
devices running older versions of the OS5,

Most people don't trade in their phones often enough to stay current. They wait for the next
upgrade, which can be up to two years away, before they start thinking about buying their
next phone. Even then, most users don't choose the latest model because they can save money

staying “a model back.” The result is that when you create Android apps, you need to decide
which Android version your app will support. You need to weigh using the newest, hottest
technologies against the number of devices that can run them.
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Software updates for Android are device and carrier dependent, so carriers and handset
makers decide if and when an Android device will get an official update. For the most part,
these updates are downloaded to the device wirelessly, Most upgrades are incremental, not
version increases. For example, if a device is shipped with Android 1.5, its next update is
Android 1.5.1. It might, at some point, be upgraded to 1.6. Chances are, however, that it won't
ever be updated to Android 2.0 or higher.

Updates are different for i05 and Windows Phone 7 but for different reasons. Apple is a
closed system, so users must use iTunes to sync their devices, When Apple rolls out an
update to 1085, it's done through iTunes, and most users install it—a result of a single vendor
controlling both hardware and software. Windows Phone 7, on the other hand, will probably
follow the same path as Android. For now, however, because it's so new, you know that
Windows Phone 7 apps are running on fairly new hardware that's capable of doing what iO5
and current Android devices can do. This knowledge makes development much easier.

From a programming perspective, you need to keep in mind that the device you target has
limited capabilities compared with desktop PCs. The amount of RAM and processor speeds
are far lower, for example. Today's PCs have far more RAM and processors at least twice as
fast as in the latest smartphone. Further, your app must be able to run on the phone in a
shared space. So if your app needs more memory than what's available (or, with Windows
Phone 7, if users navigate away from your app), all three platforms can stop your app and
remove it from memory. As you develop your apps, remember that lean and mean is the way
to pol

Chapter Summary

e Three major platforms are available on today's smartphones: Apple i05, Google Android,
and Microsoft Windows Phone 7.

e Each platform has its own software development kit (SDK), which is a collection of
libraries, tools, and documentation that programmers use for building apps. Anintegrated
development environment (IDE) is a programming tool that wraps SDK features into a
user-friendly environment. 1DEs enable programmers to write, compile, run, and debug
code and ultimately deploy apps.

e Each platform discussed in this book includes a marketplace for developers to sell
their apps.

e Device convergence is the concept that users no longer need separate devices to perform
multiple tasks. For example, today's smartphones include a camera and a music player,

Users don't need to carry phones in addition to dedicated devices.

e A native app is one that's compiled for a specific platform's architecture.
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Key Terms

e Web applications are written in Hypertext Markup Language (HTML), Cascading Style
Sheets (CS55), and JavaScript.

e Android, i05, and Windows Phone 7 include a capable Web browser that can run Web
applications,

s PhoneGap is a cross-platform tool used to create native apps for Android and iOS by
packaging Web applications.

s A smartphone is a handheld computer inteprated with a cellphone that can run apps that
are native to the underlying OS5,

s The premise of Java in any environment, including Java ME, is to enable developers to
create a single app with the Java development stack and then deploy it on a virtual
machine available on almost any platform.

& A virtual machine is a collection of resources that enables programs to run applications on
a host OS.

e IBM and BellSouth introduced the first smartphone—the IBM Simon—in 1994,

e In 2007, Apple released the first iPhone, and in 2008, an SDK for developing third -party
apps. It also opened the App Store for third-party developers to sell apps to iPhone users.

s Google released the Android OS and 5DK in 2008 and opened the Android Market.
Android is an open-source O5 adopted by multiple handset makers and deploved by

multiple service carriers,
e Microsoft released Windows Phone 7 in 2010

» Android software updates are released by handset makers and service carriers and
delivered to devices wirelessly, When Apple rolls out an update to i05, it does it through
ifunes.

Key Terms

Android—Google's open-source OS for smartphones and similar devices. It includes a free
SDK that integrates with various [DEs for creating native apps, which are written in Java,
arrays—Collections of data, usually of the same type. Array members are accessed by index
(place in the collection).

conditional statements—T ests in a program that evaluate to true or false,

device convergence—The concept that users no longer need separate devices to perform
multiple tasks,

functions—Blocks of code in a program that run when called; can be thought of as the verbs
in a program and represent what a program does,

integrated development environment (IDE)—A collection of tools programmers use for
writing, compiling, running, and debugging code and deploying apps; usually has graphical
tools and includes extensive documentation to help developers build apps.
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i0S—Apple's OS5 for mobile devices.

Java Micro Edition (ME)— This platform, intended to address the concerns of multiple
small-device platforms, uses Java as its programming language.

literal—A piece of immutable data stored in memory.
12
.: loops—Programming mechanisms for repeating a set of programming instructions until

some end condition is met.

marketplace—An online location hosted by platform providers where programmers can
sell apps.

methods—See functions.
native app —An application compiled for a specific platform's architecture,

parameters—Data values passed to other parts of a program, usually methods and
functions. See also functions.

properties—Data associated with the objects of a program. They can be thought of as
adjectives, describing what an object is and does.

smartphone—A handheld computer integrated with a cellphone; it runs native apps. See
also native app.

software development kit [SDK)—A collection of platform libraries, tools, and
documentation that developers use for building applications.

strings —Collections of character data. Strings are immutable in Java, Objective-C, and C#.
variable—A named pointer to data in a program that can change.
virtual machine —A collection of resources used to run applications on a host OS.

Windows Phone 7—The Microsoft platform for developing smartphone apps. Its IDE is
Visual Studio 2010, and Windows Phone 7 apps are written in the C# programming language.

Review Questions

1.  Which of the following is not an example of device convergence?

a.
b.
.
d.

Carrying a camera, phone, and music player
Taking a picture with your phone
Listening to music on your phone

Using your phone as a GPS device
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Review Questions

2. A software development kit usually includes which of the following? (Choose all
that apply.)

Libraries used for development

Tools for testing code

Dacumentation about the libraries

e ooop

A free smartphone

3. Anintegrated development environment usually makes it easier to work with an
SDEK. True or False?
4. You can pass parameters to which of the following?

a. Loops ¢ Properties

b. Functions d. Conditions

m

Suppose these values are used in your program: x=10 and y=15. What will the
results of the following code be?

ity = a0 {
System.out.printiny);

telse{
System.out.printin(x);

}
a. 15 is displaved onscreen. c. 1015 is displayed onscreen.
b. 5 isdisplayed onscreen. d. 25 is displayed onscreen.
6. 1fa < b evaluates to false, which is always true?
azx>h . a==h

a.
b, a=~h d as==h

Suppose an array contains the following elements: {1,2.3,4]. What's the value of the

|

element at index 27

e e
b. 4 d 3

8. Suppose an array contains the bllowing elements: {1,2,3,4}. What kind of loop is
best for accessing all array elements in sequential order?

a. A for loop d. There's no way to access the
b. Awhileloop elements sequentially.

c. A do while loop
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9,

10.

11.

12

13,

14,

The Computer of the Future Is in Your Hand

In the bollowing expression, which part is the literal?
myName = “Tom Duffy”;

a. myName ¢  "Tom Duffy"
= d. There's no literal.

Which of the following does not describe a smartphone?
a. It'sa handheld device.

b. It runs native apps.

c. It requires a virtual machine to run apps.

d. It integrates a cellphone.

Which of the following is Java's premise?
a. One language, one platform c. Java, Java everywhere!
b. Write once, run anywhere d. None of the above

Which of the following describes a virtual machine? (Choose all that apply.)
2. A collection of resources

b. Allows nonnative applications to run

Another type of SDK

d. Runson a host O§

]

Who introduced the first smartphone?

a, Microsoft ¢. 1BM and BellSouth
b. Apple d. Google

Which of the following did Google release in 20087

a. The Android platform

h. A new version of iTunes

. A new programming language for creating Android apps
d. Both band c

Which of the following is true of the Android platform?

a. It's open source

b. 1t's licensed to a single handset maker.

c. It's licensed to a single service carrier.

d. None of the above
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Programming Exercises

16.  Android software updates:

a.  Are usually delivered wirelessly

b. Are offered by handset makers and service carriers
¢. Bothaandb

d. None of the above

17.  Which of the following is true of iOS software updates?

Most users ignore updates.

Maost users install updates,

Users can pet updates from multiple sources.
All of the above

A0 oo

g\’ Up for Discussion

1. Do an Internet search for current market trends in the smartphone market.
Discuss platform trends separately and in relation to each other, If you want to
target a single platform, which one would you choose? Why?

2.  Find at least three job postings that include developing applications for all three
major platforms: Android, 1085, and Windows Phone 7. Compare the postings in
salary, duties, and length of emplovment. Are there any job market trends you
should consider when choosing a platform?

3. Discuss the relationship between a software development kit (SDK) and an inte-
prated development environment (1DE). Give examples of each. How do SDKs and
IDEs work together to make developers' lives easier?

4. Research smartphones introduced between the [BM Simon and Nokia N95, What
features did these devices share? What differentiated them?

Programming Exercises

1.  Write a program in your language of choice that displays the numbers 1 through
10 onscreen.

2. Write a program in your language of choice that uses a loop to display the first 10
positive, even integers onscreen.

3. Write a program in vour language of choice that reverses the order of the array
{1,2,3.,4}.
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Workers at Sam's Discount earn $15 per hour. If they work more than 35 hours in
a week, they earn time and a half for any hours over 35 Write a program in your
lanpuage of choice that calculates weekly pay for a given number of hours. Display
the results onscreen.

Rewrite the code for Programming Exercise 4 so that it includes a method or
function that does the calculation. The method should take the number of hours
worked as a parameter. Display the results onscreen.
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Developing for Small
Devices

In this chapter, you learn to:

Describe the architecture of each platform

Summarize the similarities and differences between platforms
Explain the life cycle of an app on each platform
Compare life cycle features in each platform
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Developing for Small Devices

This chapter explains how the three major platforms are structured and how your apps
interact with and run on each one. These platforms have much in common, but they also
have differentiating characteristics, especially from a developer's viewpoint. In addition,
they have well-defined processes that govern the events determining an app's life cycle.
Life cycle events provide a mechanism for you to handle how users interact with your
app. The similarities and differences discussed in this chapter help you begin making
decisions about which platforms you'll support. You also learn how apps are started and
terminated in each platform.

Platform Architecture
Each platform consists of an application layer,

2 core lbrares layer,an operating system | e ]
layer, and a hardware layer (see Figure 2-1}: Core Bhraries:

o Application—This layer, where apps run, Operating system
sits on top of the platform stack and is the
layer users interact with.

Hargw ane

e Core libraries—This layer provides device
functionality that developers use to
create apps.

Figure 2-1 General platform architecture

s Operating system—This layer is responsible for translating programming instructions
into machine language the device understands.

s Hardware—This layer is the physical device, including the screen, buttons, switches,
and so0 on. The result s a stack of resources that apps can access.

The extent to which core library functions are made available depends on the platform,
but for the most part, apps have access to all the device's functionality. Granting access
to as much device functionality as possible makes perfect sense; the goal is to get users

to purchase products. For example, Microsoft realized that most users don't care what
the OF is; they care about applications that make PCs useful. On the desktop, Microsoft
has been the undisputed leader in helping developers produce applications for Windows.
It offers extensive online resources on how to create applications and makes them available
to evervone. Microsoft knows that applications drive the sales of Windows,

A great example is the killer Windows application: Microsoft Office. Office is tied to
Windows from both a sales and a developer's perspective. Of course, Office has access

to all the functionality of Windows, so it works better in Windows than other office
applications do. The result is that sales of Office lead to more sales of Windows, Office
has become the standard, especially in the corporate world, so it should be no surprise
that Windows holds the market share it does. There's even a version of Office for the Mac,
and even though Apple offers a competing product—iWork—most Mac users still use
Microsoft Office. Simply put, exchanging doecuments in anything other than Office is
difficult because of the sheer number of Office users, Pure genius!



Interestingly, Apple has duplicated Microsoft's strategy in smartphone apps. Apple
realized early that apps make the difference, which is clear in any recent Apple advertising.
Remember “There's an app for that" or “If you don't have an iPhone, you don't have iBooks"?

Each platform vies for developers in its own way. Although these platforms are nearly
identical conceptually, there are subtle differences, discussed in the following sections, that

Platform Architecture

developers must understand if they want to create great apps.

The Android Platform

As Figure 2-2 shows, apps you write operate at the same level as core apps on the device—
phone, contacts, browser, and so forth. Other platforms see these core apps as different
from third-party apps and give core apps preference. The Android platform is built on
the premise that all functionality at the application layer is the same. In essence, phone
capabilities, for example, are just another app.

Phone

Home Contacts Browser Your apps
Actwity manager Window manager Content providers View system
Packape Telephany Resource Location Matification
manager manager manager manager manager
Media )
Furface manager| lesiiaiade S0Lite
OpenGL/ES Freelypa Wehkit
SGL

Binder {IPC} driver

Figure 2-2 The Android architecture

As you've learned, Android apps are written in Java. All Java programs are compiled into
bytecode and then run in a virtual machine that's on the host OS. Technically speaking,
Java programs aren't native to the OS5, so the Android platform includes the Dalvik virtual
machine for running Android apps written in Java on Android devices.

Power management

B
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Using Java as the programming language has benefits. Many developers already use this
language, so they don't need to learn a new one to create Android apps. In addition, these
developers are familiar with the tools used to create Java programs, so they don't need to
learn new 1DEs, either.

Typically, Android apps use components in the application framework and library layers
to provide new functionality. They're compiled into bytecode suitable for a virtual machine
to run. The virtual machine is responsible for converting bytecode into instructions that
run in the Linux OS, which then translates the instructions into machine lanpuage the
device understands.

ﬁ Al Android devices use the Linux 05,

The i0S Platform

The 08 architecture is much simpler than
Android. Apps sit on top of the Cocoa Touch
layer (shown in Figure 2-3), which contains
many of the frameworks used to build apps,
including user interface components,

the map kit, the messaging kit, and more.
The media layer includes tools for graphics,
audio, and video. The core services layer Figure 2-3 The i0S architecture

contains lower-level frameworks, such as

location and networking services, that higher layers are built on, The core OS5 layer contains
the operating system and includes the Accelerate framework (for performing optimized
calculations), the Security framework, and the External Accessory framework.

ﬂ A framework is a collection of resources that's made avaiable to developers.

Why is the iOS platform simpler than its competitors? The answer lies in Apple being a
hardware company, not a software company. Apple controls the devices on which 05 is
deployed. Android and Windows Phone 7 must include virtual machine layers to handle
differences in hardware, and the virtual machine is responsible for translating generic code
into device-specific instructions. This abstraction isn't necessary in i0S because the
hardware is the same on all 05 devices. No virtual machine is necessary,

When creating your own apps, you have access to all layers in the iO5 platform. However,
when you're creating 05 apps, writing code that makes use of layers higher in the stack is
better than accessing lower layers directly. Using the higher layers insulates you from the
complexity of lower layers and protects you from any future changes Apple might make at
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Platform Architecture

the lower layers. That way, should Apple decide to change the lower layers that access
hardware directly in a new device, for example, you can be confident your app will still
function as intended. In other words, using the higher layers makes your app forward-
compatible with future devices,

The Windows Phone 7 Platform E-

The Windows Phone 7 platform, shown in Figure 2-4, is much like Android. Your app
sits on top of available frameworks. For example, you use the Silverlight framework when
you want to build an application based on Windows Forms and Controls or use the
XNA framework for developing 2D and 3D games. Use HT ML/JavaScript to build apps
that can be deployed in a WebView control. You can combine frameworks as you see fit
to meet your needs,

Applications
Your app and Ul logic
Framewarks
Sitverhght ENA HIML/JavaScnpt
CLR
App modet Ul model Cloud integration
App management Shell frame L
Licensing Sezsion manager Bing
Chamber isolation Direct 30 Location
Software updates Compasitor Push natifications
Windows Live ID
Kemel
Security Hardware
m Assisted GPS | Accelerometer | Compase Light
Storage
Prowimity Graphics Media WiFi
Rado
Hardware foundation

Figure 2-4 The Windows Phone 7 architecture
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Originally, XNA was an abbreviation for “Xbox Mew Architecture.” ‘When the new Xbox was released (the Xbox
360), the meaning changed to stand for *XNA is Mot an Acromm.”

. 22 A WebView contral is a browser window you c.an embed in an app. You can use Web lanpuapges, such as

HTML and lawaScript, to create content that can be viewed in a Web\iew control. A Web\View control is
= an mnstance of intemet Explorer Mobile, the Web browser available i Windows Phone 7.

The Windows Phone 7 platform also contains a virtual machine: the Common Language
Runtime |CLR). It converts compiled resources into machine-readable code. The difference
between the CLR and the Dalvik virtual machine is where they sit in the platform stack
The CLR is an interface between your code and core libraries. The Dalvik virtual machine
is an interface for your code's interaction with the OS5,

The difference is small but important. Java's architecture is a product of using a single
programming language for many platforms. The Windows Phone 7 CLR (and the NET CLR)
is a product of using many programming languages for a single platform. So although the
default—and preferred —language for developing Windows Phone 7 apps is C#, other
languages can be used, such as Visual Basic NET. By the time you read this book, more
language choices might be available. The CLR sits higher in the stack so that it can convert
code from many languages into constructs suitable for the OS.

The App Life Cycle

Apps have a well-defined life cycle, which encompasses the events of being started (being
“born”), running (“living"), and being destroyed ("dying”). Each platform has specific code
for these events. The good news is that, for the most part, the OS5 calls the code you supply
for each life cycle event automatically, based on what's happening with your app at any
time. Like platform architectures, life cycle events are more similar than different in each
platform.

The Android App Life Cycle

Android apps are built by using four types of components that represent the entry point
into your application. These components, described in Table 2-1, are Activity, Service,
Content Provider, and Broadcast Receiver. The O5 (and other apps, if you give permission)
can start these components. There's nomain() method that executes each time vour app
is started. Instead, you use specific methods defined in each component type to start

your app.
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The App Life Cycle

LEL SN Android components

Component Functionality

Actiity Represents a single screen with a user inferface

Sendice Runs in the background to perform longrunning operations E-
Content Provider Manages a shared set of application data

Broadcast Recener Responds to systemwide broadcasts

Activities are the app components that users interact with and what users generally think of
as an app. Typically, a user action starts them: tapping an icon on the home screen, for
example. Table 2-2 lists the methods defining an activity's life cycle, and Figure 2-5 shows the
Activity component's life cycle.

LELIERER  Life cycle methods in the Activity component

Method Description

onCreate() Called when an activity is first created. This method is where any initialization
should be done.

onRestart() Called after an activity has stopped and been restarted.

onStart() Called just before an actaity becomes wisible to the user.

onResume( ) Called just before an actaity becomes available to the user. At this point, the
activity is in the foreground .and able to accept input.

onFause() Called just before the 03 is about to start another activity. This method is where
wou should save any data. After onPause () executes, the activity is movedto the
background.

onsStop() Called when an activity is no longer visible to the user.

onDestraoy () Called just before an activity is destroyed. If's the last call the activity receives.
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User navigates hack onCreate (3
. 24 to actwity : ) —
onStart () -~ onRestart()
* L
onResume (}

Another ac ity foreground

comes to the front

i
l J
(ther apps need uﬁl’-au &0

memary
i

Actity 15 no }

Activity comes to the ]

longer wsible

1
an3tep()
t

onDestroy()

i

Figure 2-5 Life cycle events in the Activity component

You can write code in any of the life cycle event handlers. Practically speaking, you usually
use the onCreate () method. For activities that interact with data, you should use onPause()
and/or onDestroy (). Placing code in these methods enables you to save changes to data
before your app moves from the foreground. Most code in an activity responds to user
events generated by onscreen objects. In the Contacts app, for example, users navigate
through lists to get data by tapping on entries in these lists,

Services differ from Activity components by having no user interface. They generally take
two forms: started and bound. A started service might handle network operations or file 1/O,
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The App Life Cycle

for example. It might be started by an app for a specific purpose and then run until the
task is finished. Because started services can run even when the app that started them
terminates, started services should always stop themselves,

A bound service might supply background music for other apps, for example. Binding to a
service allows your app to interact with the service. Your app can query the service, get E-
results, and process them as needed, depending on the service. If your service supports

binding, it must provide functionality in the onBind() method. Multiple apps could bind

to the service, and when there are no longer any apps bound, the service stops.

Services include the life cycle methods listed in Table 2-3, and Figure 2-6 shows the Service
component’s life cycle.

LELIEREE]  Life cycle methods in the Service comiponent

Method Description

onCreatel) The 0S calls this method to create the service. if the service is already
running, the method isn't called. Any initialization is performed in this
method.

onStartCommand() The 05 calls this method when another component starts a service by

caling startService(). The service runs indefinitely, so you must
make sure you stop it eventually. This method 15 optional. With a bound
service, this method ism't needed.

anBind () The OS5 calls this method when a component wants to bind with the
service. The method returns an IBinder object, an interface that clients
use to communicate with the service. You must provide this method, but
the method can return a null object if you don't want to allow binding.

onDestroy() The 05 calls this method when the service is no longer bound to any
compaonent or is being destroyed. Use it to clean up any resources.
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Figure 2-6 Life cycle events in the Service component
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The App Life Cycle

Content Providers store and retrieve data, so they don't really have life cycle events. They're
the only way to share data between apps because there's no central repository that all
Android packages can access. Android includes these components for many common
data types, such as audio, video, and contact information, and your app can query them
for the data they contain. You can create Content Providers for any data your app needs

to make available to other apps. 27 .

Broadcast Receivers respond to systemwide broadeasts, such as the battery running low or
a text message arriving. They have a limited life cycle: They're valid only within the scope
of the onReceive () method. When the broadcast they're waiting for occurs, the 05 calls
onReceive (). When this method returns, the receiver is killed.

The i0S App Life Cycle

The 05 app life cycle is simpler than Android's because an 05 app has a single entry
point. As with any C program, the main() function in an app is the entry point and
triggers starting the app. In an iOS app, the main() function exists merely to call the app's
ULapplicationMain() function and hand control to the ULKit framework, which is
responsible for running an app.

The ULApplicationMain() function is the heart of an app: It creates and loads the application
object, the application delegate, and the user interface. The application delegate is where you
write code to interact with both the O5 and the user. It's also where life cycle events occur.
Table 2-4 lists the application delegate’s life cycle methods.

ﬁ You learn more about these objects in Chapters 3 and 6.

RELEREY 05 life cycle methods

Method Description

application:didFinishLaunchingwithOptions:  Called by UIApplicationMain() fo
nitialize the app, including data structures,
the main window, and any views.

applicationDidBecomeActive: Called when an app enters the foreground.
applicationdillResignictive: Called when an app is interrupted by a
system event.
{continues )
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Developing for Small Devices

LEL R W i0S life cycle methods (continued )

Method Description
applicationDidEnterBackground: Called when an app moves to the back-
applicationWillEnterForeground: Called when an app is restarted from the
background.
applicationwillTerminate: Called when an app is to be terminated.

It allows approximately 5 seconds to do
any resource cleanup.

arguments, separated by commas, to funchons. in Objectvel methods, arguments are separated with
caolons, and no parentheses are used. S0 when you see parentheszes, you're looking at a C language
function. When vou see caolons, that's OhjectwreC.

ﬁ 105 apps are a miture of G and Objective-C. In C methods, parentheses are used to specify passing

Figure 2-7 is a simplified diagram of an iO5 app’s life cycle, It shows when code is called
by the OS at defined times during the process. As in every GUI application, an event loop

is executed, where events are initiated by the user or the OS5, and code is called to handle
the events involved in the app's functioning,
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The App Life Cycle

UIKit Your code

r )
User taps app icon
] 29 .

a4 '

main{)
N &

p : ; ]__ _[ application:

UTApplicationMain() J L didFinishlLaunchingWithOptions:

Event handlers

|
Co o

System asks app to guit foreground

applicationwi 11ResignActive:

App moves to background i

applicationDidEnterBackground :

Figure 2-7 The i0S app life cycle
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Developing for Small Devices

More specifically, when a user starts your app, the process shown in Figure 2-8 takes place.
On launch, the OS5 looks for a "nib" file, and if it finds one, it loads the file. Nib files are
#05 files containing information about the app’s user interface. The OF interacts with the
application delegate you write and runs the code you provide in specific life cycle events.

B3

App launch
4 g s ™
Load main mb and launch app popii-ation delogate
'
et Y
s - application:
initiaiize app didFini shLaunchingsithOptions:
'
App enters foreground applicationDidBecomeActive:
5 J

Figure 2-8 The 105 launch event

When the user initiates movement to the background, the event flow in Figure 2-9 happens.
To start another app, the user presses the phone's Home button. Again, code you write in the
application delegate is called by the O5 automatically.

[ i F =
App running )
| ) Application delegate
i
User preszes Home button =| applicationwillResignActive:
l J L J
- -~ - +
App moves to background =l applicationDidEnterBackground:
L5 -

Figure 2-9 Userdinitiated app movement to the background
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The App Life Cycle

If your app is interrupted by a system event (see Figure 2-10), the user must decide whether
to ignore it. If the interruption is ignored, the app resumes foreground execution. If not,
the app enters the background. In either case, code you provide in the application delegate
is called automatically.

B

LKt Your code

[ fpp moves to foreground J

|

#n 05 event notfication arrives }" "L applicationWi]l 1ResignActive:

e

—f applicationDidBecomeActive:
Yes L

App moves to background

[ applicationDidEnterBackground: ]

Ce—

Figure 2-10 OSdnitiated app movement to the background
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Developing for Small Devices

When your app resumes foreground execution, the events in Figure 2-11 are fired, Note
that the same events fire in different circumstances. So although there are a number of
ways for your app to come to the foreground, the code you write in
applicationDidBecomeActive: is always called.

=] -

- p "
App in background
g 4 Application delegate
b i N
hppmxtp"t!d - applicationwillEnterForeground:
- - x
App moves to foreground . applicationDidBecomedctive:

L r

L o~

Figure 2-11 An i0S app resuming foreground execution

As you Ccan see, you write sl lfe cycle code i the appication delegate object.

The Windows Phone 7 App Life Cycle

The Windows Phone 7 app life cycle is even simpler than in iOS, As of this writing,
Windows Phone 7 doesn't support multitasking (the capability to run multiple apps
concurrently), so you aren't responsible for handling when the app moves to the
background. Because there's no background, Windows Phone 7 tombstones your app,
meaning it's deactivated when it no longer has the focus.

Windows Phone 7 uses a page metaphor. Pages act much like Web pages that users navigate
to and from, and they're activated and deactivated as needed by the OS. You can think
of pages as Web pages in your browser's history list. When a user navigates away from
your page, it's deactivated, and you must save any temporary data at that time. When a
user navigates back to your page, the system activates it, and you should reload temporary

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



The App Life Cycle

data then. As long as the page exists in the list of active pages, it's tombstoned. If a user
navigates back past your app's first page, effectively removing it from the active list, the
app is closed, and the user must start a new instance, Windows Phone 7 supports the

life cycle methods listed in Table 2-5, and Figure 2-12 illustrates the Windows Phone 7 app

life cycle.

L RS Windows Phone 7 life cycle methods

B

Method

Description

Application_Launching()

InitializeComponent()

Application Deactivated()

MavigatedFrom()

Application_Activated()
MavigatedTol)
Application Closing()

Called by the system to start the app. Global variables and other
data are initialized in this method.

Called by a Windows page. Resources for the page are inttialized
in this method.

Called when the user loads another app and stored data for
your app.

Indicates that the user has moved off the current page to
another page in your app or to ancther app.

Called when a user returns to a deactivated (tombstoned) app.
Called when a user navigates to a page in your app.

Called when the user navigates back past your app's first page
50 that data can be saved in this method. If the app is restarted,
it's considered a new instance.
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—[ App started
. 34
Launch event
r
App is running
{ or
i
Back bution pressed past User launches another
first page of app | -app
' '
- Closng event Deactivated event
ar
' 1
h
User restarts app User returns to app
b, A
'
fActivated event

Figure 2-12 The Windows Phone 7 app life cycle

Comparing Life Cycles

From a user's perspective, an app's life cycle is nearly identical in any platform. The user
starts an app, interacts with it in some fashion, and then moves on to something else,
whether it's another app, an incoming call, or a text message. The user might or might
not return to the app.

From a programmer’s perspective, the life cycle model doesn't matter, either. The
programmeer is interested only in entry points to load and save data needed for the app to
function. Careful attention to life cycle management leads to faster and better apps and,
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Chapter Summary

more important, a better user experience. Table 2-6 summarizes the differences in life cycle
events in the three platforms.

LR Comparing platform life cycle events

Event Android i0s Windows Phone 7
Start onCreate() application: Application Lavnching(d,
DidFinishLaunchirmgi thlptions: InitializeComponent ()
Running onStart(}, applicationDidBecomeActive:
onResumer)
Deactvated onStop(), applicationwi11ResignActive:, Application_Deactivated(},

onPause () applicationDi dEnterBackground: NawvigatedFrom()

Activated onResume(} applicationwi11EnterForeground: Application_Activated(},
MavigatedTol}

Closing onDestrov() applicatiomwi11Terminate: Application_Closing ()

Chapter Summary

s Each platform architecture consists of an application layer, a core libraries layer, an
operating system layer, and a hardware layer.

s Microsoft helps developers create applications for Windows to increase sales of the OS5,
Apple has duplicated Microsoft's strategy in smartphone apps.

s Android apps are written in Java. Java programs are compiled into bytecode and then run

in a virtual machine on the hast OS5, The Android platform includes the Dabvik virtual
machine for running Android apps written in Java, All Android devices use the Linux O5,

o The 05 architecture is simpler than Android and Windows Phone 7 because no
specialized virtual machines are necessary. This abstraction isn't necessary because the
hardware is the same on all 08 devices,

o The Windows Phone 7 platform is similar to the Android platform, as it has a specialized
virtual machine for running apps: the Common Language Runtime (CLR).

s Smartphone apps have a well-defined life cvcle, which encompasses the events of being
started (being “born”}, running ("living”}, and being destroved ("dying”). Each platform has
specific code for these events,

» Android apps are built with four types of components that can be started by the O5:
Activity, Service, Content Provider, and Broadcast Receiver. There's no main () method
to start Android apps.

e i3S apps have a single entry point, the main() function. All life cvcle events in an D5
app occur in the application delegate object,
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Developing for Small Devices

e Both iOS and Android support multitasking, Apps remain in memory even when they're
not in the forepround. Windows Phone 7, however, doesn't support multitasking. Apps
not in the foreground are tombstoned (deactivated).

s Windows Phone 7 uses a page metaphor that's much like the history list stored in a

.: desktop Web browser.,
36
s All three platforms have events you can use to handle life cycle events in your apps.

Key Terms
Activity—An Android component that represents a single screen with a user interface.

application delegate—[n 05, this object is where you write code to interact with the OS5 and
the user; it's also where life cycle events occur.

application layer —The highest level in a platform architecture; includes third-party apps
that interact with core libraries to provide functionality. See also core libraries layer.

Broadcast Receiver—An Android component that responds to systemwide broadcasts,
Common Language Runtime [CLR)—The virtual machine used in Windows Phone 7.
Content Provider—An Android component that manages a shared set of application data,

core libraries layer —A platform architecture level that represents functions the platform
malkes available for apps.

Dalvik virtual machine— A specialized Java virtual machine designed to run on Android.

hardware layer—A platform architecture level that represents physical components, such
as memory, the screen, and so forth.

life cycle—The series of events from an app's launch to its destruction.

operating system layer— A platform architec ture level that represents the platform's
interfice between programs and the device's underlying hardware,

Service—An Android component that runs in the background to perform long- running
operations.

tombstones—A term used in Windows Phone 7 to describe deactivating an app.

Review Questions

1.  Which of the following is true of all Java programs? (Choose all that apply.)

a. They're compiled into bytecode. c. They're Windows-only programs,

b. They run on a virtual machine. d, They run only in a Web browser,
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Review Questions

2. The Dalvik virtual machine is specialized for which platform?
a. 108 c. Windows Phone 7
b. Android d None of the above

3, The iOS architecture is simpler than Android and Windows Phone 7 because:

a. 108 devices offer fewer functions than other devices do.
b. 108 devices are less complex than other devices.
e,  AlliOS devices use the same hardware,

d, All of the above

4, The Common Language Runtime (CLR) is the virtual machine for which platform?
2. Windows Phone 7 e, 108
b. Android d. MNone of the above

5. Which Android component does not have a life cycle model?

a. Activity ¢. Content Provider

b. Service d. Broadcast Receiver

. All Android apps contain 2 main() method, True or False?

=1

All i0S apps have a single entry point: the main() function. True or False?

8  Ini0S apps, you write code for life cycle events in which of the following?

a. main() function ¢, Application delegate
b, UIApplicationMain() function d. MNone of the above

9, Which platform does not support multitasking?
a. Android
b. 1058
¢. Windows Phone 7
d. All three platforms support multitasking.

10. “Tombstoning” means a Windows Phone 7 app has been:

a. Launched ¢, Activated
b, Deactivated d Closed
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Developing for Small Devices

11.  Which platform offers life cycle events for handling state transitions in apps?

a. Android
b. i05
¢. Windows Phone 7
. 38 d. All three platforms offer life cycle events.

g\Q Up for Discussion

1.  Based on what vou know about the three platform architectures discussed in
this chapter, which one would you choose to develop apps? Explain your answer.

2. Discuss the pros and cons of tombstoning versus multitasking, Why do you
think Microsoft chose tombstoning?

Research Projects

1. Prepare a table comparing the three major platforms in terms of market share,
number of devices available, and number of apps available. Make sure to cite your
SOULICES,

2.  Describe the similarities and differences of the Dalvik virtual machine and the
MNET CLR in more detail. Which one is better? Explain vour answer.

3. Choose a platform and prepare a sales pitch directed at a fictitious company
lpoking to standardize on a platform for its employees. Your pitch should include
some visual aids as well as documentation comparing the platform you chose
with the others. (Hint: You might start with the data you gathered in Research
Project 1.)
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Best Practices for Small
Device Programming

In this chapter, you learn to:

® Describe best practices for smartphone development

Explain object-oriented programming technigues, including

encapsulation, inheritance, and polymorphism
Use design patterns

Optimize your code for smartphones
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Best Practices for Small Device Programming

Best practices are accepted ways of doing things that result in favorable outcomes. It doesn't
matter what the context is; usually, there's some accepted standard way to achieve results.
Sometimes the practice is formalized. More often, best practices are informal techniques that
over time have proved to achieve results. Eating a balanced diet is an example of a formal best
practice because it's backed by scientific data. Eating chicken soup when you have a cold is an
informal best practice. There's no real data to support it, but it seems to work!

When discussing best practices, software development is no different from any other context.
In almost every software development effort, a best practice for achieving your goal exists. In
other words, someone has probably come up with an efficient solution for the problem you're
facing.

Developing software for small devices is really no different from developing software in
general. Other than considering constrained resources, the best practices established for
software development generally apply to developing software for smartphones. Specifically,
you use object-oriented techniques in certain design patterns to create apps for smartphones.

It's important to keep in mind that best practices for software development are informal. You
can choose to use them or not. If you don't use best practices, the software police won't come
knocking on your door, asking why you didn’t use a particular technique or process. Your

results, though, might not be as efficient as they could be had you followed the best practices.

Best practices aren't just about efficency. They should be followed to make your code maore robust, more
scalable, more maintanable, and more secure, amang many other possible mprovements.

Object-Oriented Programming

Because all the languages discussed in this book are object oriented, it makes sense to introduce
the concepts of object-oriented programming (0OOP). This discussion is by no means
extensive, Entire books can be (and have been) written on the topic of QOF. Instead, this chapter
covers the basics so that you can use the best practices inherent in OOP to build apps.

Java, Objective-C, and C# are derivatives of the C programming language. C is a procedural
language, meaning programs run as a series of commands, one after the other. Sometimes
code is grouped into functions and subroutines, but for the most part, execution is linear.

In addition, in C programs it's common for all functions and code to have access to the
program's data. That is, the datain a C program is global —it can be accessed and modified at
any point. That's usually fine for small and even medium-sized programs. In large programs,
however, allowing data to be modified from anywhere is danperous because potential bugs
can have wide-ranging effects.

Unlike procedural programs, OOP programs are data centered. You design the objects in
your OOP program to hold data and then determine how that data is accessed inside the
object. This close control of data access results in fewer bugs and more code reuse.



Object-Oriented Programming

Object-oriented programs are built by creating objects that interact with each other, They
can contain multiple objects of different types, many objects of the same type, or any
combination. Each object possesses its own data, and data access for each type of object is the
same. You grant access to data by writing special methods stored in the object

The fundamental construct of OOP is the class, which

can be thought of as a template for creating objects. —
Figure 3-1 shows a Unified Modeling Language (UML) e
diagram for a class used to create Rectangle objects. gﬁg%:;ﬂgi

In UML class diagrams, the class name is placed at the top,
and sections are created for data members and member double getéArea()
methods. Figure 3-1 is used to define the Rectangle class fauble gnther insters)
and specify that each Rectangle object created has the
data members Tength and width. These data members Figure 31 AUML diagram
have been defined as the double data type (that is, for a Rectangle class
double-precision numbers, or decimal numbers).

In addition, each Rectangle object knows how to calculate

its own area and perimeter, using the member methods shown in the UML diagram: getArea()
and getPerimeter(). These methods return values that are also defined as doubles.

What's the difference between a method and & function? Structurally, functions, methods, and subroutines
are similar, m that they proup functionglity into blocks of code that can be mun with a single call. The
difference is that a method is caled by an object on its own data. Functions and subroutines are usually
cupplied with data and work with only that data. Methods can also be supplied with data, but they manipulate
anobject’s internal data, too.

I

writhen in Java, ava runs on Windows, Mac, and Linus. You don't need a Mac or Windows PO to use Jawa, as

Because lava is the only cross-platform language dizcussed in this book, most of the genenc examples are
ﬂ you dao with Gbjective-C for 105 development and C# for Windows Phone 7 development,

A Rectangle class written in Java might look something like this:

public class Rectangle{
double length;
double width;

public double getArea(){
return length * width;
1

public double getPerimeter(){
return 2 % (length+width);
1

}

From a coding perspective, a variable’s scope can be loosely defined as the block of code in
which the variable is declared. In the Rectangle class, the member variables, Tength and
width, have a scope in the entire class, so they can be accessed from anywhere in the class
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definition. Variables whose scope is the entire class are called instance variables. This means
each Rectangle object (or instance) has its own length and width values.

instances of an object, and the stati c keyword is usualy associated with them. Class variahles are

Don't confuse instance variables with class, or shared, vanables. Class variables are shared amang all
outside the scope of this book.

Remember that classes are templates for objects. To make use of the Rectangle class, you
need to write a test program that creates Rectangle objects. The process of creating objects
from classes is called instantiation: You create an instance of the object from the class (the
template). You can create as many instances as you want, based on available memory, Each
instance is identical in structure but contains its own data. Here's an example of a test
program written in Java that creates Rectang le objects:

public class MakeRectangles{
public static void main(5tring[] args)q{

/f Create the first Rectangle
Rectangle rectl = new Rectangle();

S Set values for data members
rectl. length = 4.0;
rectl.width = 2.0;

/f Display data onscreen

System.out.printin{”Rectangle l:\ntength: " + rectl.length +
"Ssmwidth: * + rectl.width + "“\nArea: "™ + rectl.getArea() + "‘\nPerimeter: "T_|
+ rectl.getPerimeter());

/f Create a second Rectangle object
Rectangle rect? = new Rectangle();

A Set values for data members
rect?.length = 8.0;
rect?.width = 6.0;

/f Display data onscreen

System.out.printin(“Rectangle 2:\nlength:
"“mwidth: " + rect2.width + "\nArea: ™
+ rect.getPerimeter());

¥
s

In Java programming, as in C, the entry point for a program is the main() method. Inside the
main(} method, two Rectangle objects are instantiated: rectl and rect?. Instantiation takes
place in the lines containing the new operator, as shown in this example:

+ rect2.length +
+ rect?.getAreal) + "\nPerimeter: "T_|

Rectangle rectl = new Rectangle();

The new operator sets aside enough memuory to hold the object’s data members. In this case,
each Rectangle object holds Tength and width data members. Note that rectl and rect2
have different values for Tength and width, but both are still Rectangle objects. After values
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for Tength and width are set, information on area and perimeter is displayed onscreen, as
shown in the following output:

Rectangle 1:

length: 4.0

width: 2.0

Area: 8.0 43 .
Perimeter: 12.0
Rectangle 2:
length: &.0
width: 6.0

Area: 48.0
Perimeter: 28.0

Each Rectangle object works only with its own data. In other words, no matter how many
Rectangle objects you create, each has its own length and width, and each returns its own
area and perimeter.

Encapsulation

Technically speaking, the code in the previous section is object oriented. Rectangle objects
are defined in a class named Rectangle, each Rectangle has its own data, and each
Rectangle returns its own area and perimeter, The test program creates a couple of
Rectangle objects and displays the data contained in each object.

S0 what's the problem? There are a few issues with the current Rectangle class, The first is
that the program can set the data values inany Rectangle object directly by manipulating the
length and width instance variables. That doesn't sound like a big deal, but what would
happen if, for example, the program asked a user for input? Suppose the user inputs a negative
number accidentally? Obviously, rectangles can't have negative values for length or width.

A best-practice solution is for the Recrangle class to provide a mechanism for setting instance
variables that includes error checking: This mechanism should make instance variables private
and supply public methods for accessing and setting data values and for handling any errors.
These kinds of methods are called accessor methods (or, more commuonly, getters and setters).
Test programs then use these getters and setters to access the object’s data.

Another issue with the current Rectangle class is that all Rectangle objects are created the
same: Setting data for each Rectangle object happens one line at a time. Although this process
isn't too tedious because there are only two instance variables, for more complex objects, it
could be tedious and error prone. In addition, because Rectangle objects are defined by Tength
and width variables wouldn't it make more sense to create them by supplying these values at
creation time? Methods that supply data at creation time and initialize objects are called
constructors, and they are an important feature in object-oriented programming,

Finally, at least for this brief discussion, the test program is responsible for displaying data
onscreen. Wouldn't it be better if each Rectangle object knew how to display its own data
onscreen? In fact, wouldn't it be best if each Rectangle object knew how to do everything a
Rectangle object should know how to do? That way, each Rectangle object can perform all
the tasks any Rectangle should know how to handle.
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The object-oriented concept of encapsulation solves these problems. In object-oriented

terms, encapsulation is a combination of bundling data and behavior into discrete units and
protecting them from outside programs. The discrete unit in Java, Objective-C, and C# is the
class. The idea is to design classes so that the data is protected, and programs can make use of
the data and behaviors defined in the class. Qutside programs shouldn't need to know how,

. 44 for example, a Rectangle object displays its data onscreen. Rather, they should be able to tell

each Rectangle object to display its own data onscreen. Further, outside programs shouldn't
be concerned with how output is produced. In short, each Rectangle object should exist
inside its own capsule—hence the term “encapsulation.”

Following is an example of a reworked Rectangle class that makes use of encapsulation:

public class Rectangleq

/f Instance variables
private double Tength;
private double width;

/f Getters and setters for length and width
public double getLength(){
return length;
1

public void setlengthi{double length){
this.length = checkData(length);

1
public double getWidthii{

return width;
I

public void setWidth{double width){
this.width = checkData(width);
1

/¢ Constructor
public Rectangleldouble length, double width){
this.length = checkData(length);
this.width = checkData(width);

}

/f Error-checking method
public double checkData(double wval){
ff If value is negative, make it positive
iflval < 0
val = val * -1;
return val;

i
public double getAreal){
return Tength * width;

public double getPerimeter(){
return 2 ¥ (length + width);
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I
public String getData(){

return “Length: “ + this.length + “‘\nWidth:
"“nArea: " + this.getArea() + "\nPerimeter: "

}

+ this.width +
+ this.getPerimeter();

I

Encapsulation means putting everything an object needs to know about itself into the
class definition. Notice that the instance variables are now declared as private, which
protects them from being accessed directly by outside programs, Outside programs are
forced to use the public accessor methods, which make sure valid data is entered. Also,
note that the constructor now takes two arguments: a length and a width. This makes
more sense than the previous code, as you wouldn't try to create a rectangle without a

length and a width.

Don't confuse the checkData() method used inthe preceding example with true exception handliing, This
method was used to keep the code as clean a5 possible while ilustrating enc apsulation. A true validation
routing throws an error when it gets negative anput. Instead, use a true exceptionhanding routine. The
checkData () method assumes that a negative value is entered by acoident, but this isn't a safe
assumption. Exception handling is, for the mo st part, outside the scope of this book.

|l

Finally, take note of the this keyword. In Java, you use this to point to the current instance
of an object. So when a Rectangle object is instantiated, adding this means the data for this
particular Rectangle is being manipulated. Other Rectangle objects aren't affected.

Al objectonented languages use a metaphor to refer to the current object. Java and C# use the this
keyword, and ObjectveC uses sel £

Now that the Rectangle class is encapsulated, take a look at a test program that makes use of
the new Rectangle class:

public class MakeRectangles{
public static void main(String[] args){
Jf TO DO: code application logic here
Rectangle rectl = new Rectangle(-4.0, 2.0);
Rectangle rect? = new Rectangle(®.0, 6.00;
System.out.printin("Rectangle 1:%n" + rectl.getData());
System.out. printin(“Rectangle 2:%n" + rect?.getDatal));
I
i)

This code is much simpler. Because the Rectangle class is now handling its own data and
behavior, the program just needs to create Rectangle objects and let them do all the work.
Most object-oriented programs work this way. Typically, the main program creates the
objects needed for the program to work The objects then interact to perform tasks.

The new Rectangle class hides its data and makes an application programming interface
(AP1) public. An APl is simply public data and behaviors made available to outside programs.
Now that the new Rectangle class is encapsulated, it can be reused in any situation where a
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Rectangle is called for. Through encapsulation, any program using a Rectangle object
needn't worry about how the APl is implemented. Instead, it can make use of the APL After
the Rectangle class has been coded, creating it again each time it's used isn't necessary, Code
reuse is one of the major benefits of object-oriented programming,

.E Note that a negative Tength value (parameter) is included for the first Rectangle, which

allows testing the error-checking method by examining the program's output:

Rectangle 1:
Length: 4.0
wWidth: 2.0
Area: 8.0
Perimeter: 12.0
Rectangle 2:
Length: &.0
wWidth: 6.0
Area: 48.0
Perimeter: 28.0

The sign of the first Tength value changes to positive, so the area and perimeter information
still makes sense.

Inheritance

Inheritance, specifically class inheritance, is wsually considered a prerequisite for any OOP
language. It gives a class you're writing automatic access to information in other classes above
it in a hierarchy. In object-oriented languapes, all classes are part of a strict hierarchy that's
defined by referring to a particular class’s position in the inheritance tree. So when you write a
class, you have to define only how your class differs from another class.

In a class inheritance tree, each class has a superclass (the class above it in the hierarchy) and
can have one or more subclasses (classes below it in the hierarchy). Subclasses inherit
behavior from superclasses above them in the hierarchy. Therefore, the farther up the
hierarchy a class is, the more abstract it is, and the farther down the hierarchy a class is, the
more concrete it is. In short, classes farther down the hierarchy generally gain information
that distinguishes them from the superclass,

For example, Figure 3-2 shows an inheritance tree for the Vehicle class. The top level,
Vehicle, is the most abstract and contains information common to all vehicles, 1t's the
superclass to the Unpoweredvehicle and Poweredvehi cle classes, which distinguish whether
a certain vehicle is motorized. They're subclasses of Vehicle and superclasses of the third
level, which contains the most concrete or specific objects. These objects have inherited all
the information above them in the tree.
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o

Figure 3-2  An inheritance tree for the Vehicle class

C#, Java, and Objective-C use a single inheritance model, meaning a class can have only
one parent class (superclass). This model helps prevent some problems seen in multiple
inheritance languages, such as method name <lashing in C++. When an object inherits from

multiple superclasses, these superclasses can contain methods with the same name. This can
cause problems in the subclass as to which method should be called.

Figure 3-3 shows a UML diagram for a class representing
Circle objects. As you can see, Circles have much in —

common with Rectangles, especially when you look at double radius

?ﬂz:ﬁi?d;;a];::use both circles and rectan;g}ve:; are double Qﬂtﬁl!ﬂﬂ_ﬁ: |
double getPerimeter()

However, instead of jumping into creating a Circle String getData()

class by copying code from the Rectangle class, double checkData(}

it makes more sense to create a superclass named Shape S e i

and factor out the behavior common to all geometric . )

shapes Then both Rectangle and Circle can inherit Figure 3-3 ACircleclass

from Shape.

When defining a Shape class, ask yourself what a shape is and what each shape should know
how to do. Mathematically speaking, a geometric shape is a two-dimensional entity, Every
geometric shape has an area and a perimeter, and both are positive numbers. In a program,

each geometric shape should know how to calculate its own area and perimeter, ensure
that its data is valid, and be able to display its own data, Following is a class that defines
Shape objects:

public abstract class Shape{
public abstract double getAreal);
public abstract double getPerimeter(y;
public abstract String getData();
public double checkData(double wval){
/f If value is negative, make it positive
iflval < 0)
val = val ¥ -1;
return val;
1
1
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of a method. This procedure is called method overriding because the method's mplement ation appears
in the subclass. Method overriding effectvely fuides amy mmplementation of the method in the superclass
{or higher in the hierarchyl, which ensures that each object has its own specific method for a task.

ﬂ The Java keyword abstract, when applied to methods, forces subclas ses to create their own version

Shape objects are generic, so they don't have data associated with them. Instead, they have
a set of behaviors associated with them. For example, the checkData() method has been
moved into the Shape class, so every subclass can check its data by using this method.

A Gircle class that inherits from Shape might look like this:

public class Circle extends Shape{
private double radius;
public double getRadius{){
return radius;

public void setRadius(double radius){
this.radius = checkData(radius);

¥
public Circle{double radius){

super (};
setRadius(radius);

public double getfsrea(){
return Math.PI * radius * radius;

public double getPerimeter(){
return 2 * Math.PI * radius;

public String getData(){
return “Radius: “ + radius + "‘\nArea:
+ getPerimeter();
1
1

" 4 getAreal) + ""\nPermeter:TJ

ﬁ Java uses the extends keyword to indicate inhentance. C# and ObjectiveC use the colon character{z )

The checkData() method is used in the setRadius() method, but it isn't defined in the
Circle class. Because Circle inherits from Shape, it inherits all the behaviors defined in
Shape. Java, C#, and Objective-C use dynamic method invocation to call methods, which
means a program looks in the current class first for a method. If it doesn't find the
method, it looks in the superclass. If it doesn't find it in the superclass, it looks in

the superclass'’s superclass, and so on up the hierarchy. If the method isn't found, an
exception is thrown. In this case, a program looks in the Circle class first for the
checkData() method. It isn't there, so the program looks in the Shape class next, finds
the method, and runs the code there.

Also, notice that the constructor first makes what looks like a method call that isn't defined
anywhere, not even in Shape. Java, C# and Chjective-C include the keyword super, which
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refers to the superclass. In Java and C#, you use the super() method to do any initialization
defined in the superclass, In Objective-C, you accomplish the same thing by sending the init
message to the super object. The concept is the same: You call the superclass constructor so
that any inherited data members are initialized.

Following is a Rectangle class that inherits from Shape. It follows the same format as the
Circle class:

public class Rectangle extends Shapeq{
private double Tength;
private double width;
public double getLength(){
return length;

public void setLength(double Tengthl{
this.length = checkData(length);

s
public double getWidth(){
return width;

I
public void setwWidth(double width){
this.width = checkData(width);

I

public Rectangle(double length, double width){
super();
setlength(length);
setWidth{width);

public double getAreai){
return length * width;
i

public double getFerimeter(){
return 2 * (length + width);

]
public String getData(){

return “Length: * + this.length + “\nWidth: + this.width +—3
"“nArea: “ + this.getAreal) + "\nPerimeter: ™ + this.getPerimeter();

i
}

The following program, MakeShapes. java, instantiates a Rectangle and a Circle and

displays their data:

[

public class MakeShapes{
public static void main(5tring[] args)q{
Rectangle rect = new Rectangle(b.0, 8§.0);
Circle circle = new Circle(2.0);
System.out. printin(“"Rectangle:\n" + rect.getDatal());
System.out.printin(“Circle:\n" + circle.getfData());

i
}

B
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As you can see in the following program output, all is still well:

Rectangle:
Length: 6.0
Width: 8.0
Area: 48.0

. 50 Perimeter: 28.0
Circle:

Radius: 2.0
Area: 12.5063706014359172
Perimeter: 12.566370614359172

Polymorphism

Polymorphism literally means "many shapes.” In object-oriented languages, it describes an
object’s capability to be treated as more than one type. For example, you can create methods
that act on Shape objects and substitute Circles or Rectangles because they're subclasses
of Shape. Being able to use a subclass when a superclass is called for is called polymorphism.
C#, Java, and Objective-C support this feature,

The MakeShapes.java program from the preceding section has been rewritten to use
polymor phism:

public class MakeShapesq
public static void main(String[] args){
Fectangle rect = new Rectangle(t.0, 8.0);
Circle circle = new Circle(2.0);
/f Pass the Circle and Rectangle objects to getData()
System.out.printin(“Rectangle: \n" + getData(rect));
System.out.printin({*Circle:\n" + getDatalcirclel);

F
A This method expects a Shape object
Jf ¥You can pass rectangles and circles because they
A dinherit from the Shape class and are shapes
public static 5tring getData(Shape s)i{
return s.getData();
1

}

The interesting part is the getData() method, which takes a Shape as an argument. This
method doesn't do much except tell the Shape object to call its own getData() method and
return the value. The main() method creates a Rectangle and a Circle object. It then
displays each object’s data onscreen by passing it to the getData() method. This process
works because each object is a Shape as well as a Rectangle or a Circle, The method is
polymorphic because Rectangle and Circle objects are treated as instances of the Shape
class instead of instances of the Rectangle or Circle class.

The dynamic method invocation model works here, too, but in reverse. Each Shape is
puaranteed to have a getData() method, but the program first looks in the current object for
the method. In each case, the method is found and executed.
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Polymorphism isn't limited to the inheritance tree. Both C# and Java support another type
of polymorphism by using interfaces, Interfaces are declared in class files and contain
collections of methods. In fact, when programmers say “class,” they really mean “class or
interface.” Classes are said to implement interfaces, and in C# and Java, implementing an
interface means all methods declared in the interface exist in the class implementing the

interface, There's no limit on the number of interfaces a class can implement, 51 .

Although Objective-C uses protocols rather than interfaces, Objective-C protocols were the
model for Java interfaces (which were the model for C# interfaces). Objective-C classes are
said to “conform to a protocol” instead of implementing an interface, but the term means the
same thing: All methods in the protocol exist in the class conforming to the protocol. For this
discussion, implementing an interface is equivalent to conforming to a protocol.

means implementing all method s defined in the protocol and is the same as mplementing an interface in C#

ﬂ ObjectiveC actually contains two types of protocols: formal and informal. Conforming to a formal protocal
and Java. Informal protocols aren’t bound by t his requirement.

Interfaces provide templates of behavior that <lasses are expected to provide. They represent
what an object of a particular type can do and pass methods to be implemented, not instance
variables. They form their own hierarchy separate from the class hierarchy and are said to
provide multiple inheritance.

The single inheritance model of C#, Java, and Objective-C can be too restrictive. Suppose you
have a pood implementation of the Jewelry class and an interface, JewelLike, that represents
what Jewalry objects are expected to be able to do. You'd like to create a class for Necklace
to be a Jewelry object, but you'd also like it to be a PreciousMetal object that can be
melted down, and so on.

A possible solution is for Necklace to extend Jewelry and implement the JewelLlike and
PreciousMetal interfaces. This solution would ensure that Necklaces can behave like a
Jewelry as well as a PreciousMetal object, The code might look something like this:

public interface JewellLike{
void shine();
void wear();
S/ Other methods

public class Jewelry implements JewelLike{
private double wvalue;
private int carats;
public void shine(){
A required for JewelLike interface

public void wear(){
S required for JewelLike interface
1

Jf more data and methods specific to Jewelry

}

public interface PreciousMetald{
void melt();
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S/ other methods unigue to PreciousMetal ohjects

}

public class Necklace extends Jewelry implements PreciousMetal{
public void melt{){
S melt method reguired for PreciousMetal interface

I
. 52 /f other PreciousMetal methods as defined in interface

J4 shine() and wear() defined in superclass
J/ override shine() and wear() methods as needed
S/ other members unigue to Necklace

}

Necklace objects can now be passed to any method that requires these types of objects:
Mecklace, Jewelry, Jewellike, and PreciousMetal, The multiple inheritance interface
structure enables classes scattered throughout a hierarchy to use the same set of methods.
Although these classes share a common superclass somewhere, it's unlikely that all the
classes below this common superclass need to use a certain group of methods. So putting all
the methods a subset of classes might need in a single location (presumably a class at or near
the top of the hierarchy) isn't an ideal solution. Instead, create as many interfaces as you like

and use them where needed.

Design Patterns

Design patterns are best practices for structuring an application, not for writing the
application’s code, Two design patterns are widely used when writing smartphone apps:
Model-View-Controller and Delegate.

Model-View-Controller

The Model-View-Controller (MVC] design pattern represents a structure in which each
program task is in a different tier, as shown in Figure 3-4. The Model tier manages the
application’s data. The View tier renders the model into a usable form, usually as a user
interface. The Controller tier mediates requests between the Model and View tiers and
provides the application’s logic. The MVC design pattern allows a loose coupling between an
application’s data and how the data is viewed.

e SR

Figure 3-4 The ModehView-Controller model
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Loose coupling is itself a design pattem, with an emphasis on reducing {(losening) dependencies between
program tiers. It promotes designing the logic tier independentty of the data and how s viewed. See
www, spaprinciples. com/senice_loose couplng. php for more mformation.

The MVC design pattern is prevalent in two familiar places. The first is graphical user

interface (GUI) event-driven programs. In these programs, a user might initiate an action by, 53 .
for example, clicking a button. The button exists in the View tier. When it's clicked, an event

handler is triggered to perform an action (usually manipulating data). The action, event

handler, and access to data reside in the Controller tier. The Model tier might be a data store,

a database, an XML file, and so forth.

The second familiar example is Web applications, specifically e-commerce apps. When you
browse through an online catalog, for instance, you make a request to a controller to display
items stored in the model. You might be shopping from your desktop or your smartphone,
and each shows different views of the data. The controller is responsible for servicing the

request for data and returning the data to the correct view. How the data is viewed is
irrelevant to both the model and controller.

The following short example of the MVC design pattern is a small GUI application written in
JavaScript and HTML to run in a Web browser; it uses circles as the data in the model. (Ta
keep this example simple, Java isn't used. Java GUI programming can get complex quickly.)
The view is the HTML file, which asks the user to input the radius for a circle. The controller,
written in JavaScript, gets the radius, checks its validity, instantiates a Circle object, and

displavs its data in the view, The controller must know details of the view and model, but the
model and view have no knowledge of each other. Here's the JavaScript code for the model:

function Circle(r}{
this.radius = r;
this.getArea = geth;
this.getPerimeter = getP;
this.getData = getD;
1
function getaA(){
return this.radius * this.radius * Math.PI;
1
function getP(){
return 2 ¥ this.radius * Math.PI;
1
function getD(){
return 'Area: + this.getArea() + '<hr />Perimeter: ' +~
this.getPerimeter();

}

The Circle() function, which is the constructor, expects a value to be assigned to a radius. It
then creates function pointers for getArea(), getPerimeter(), and getData(). So, for
example, each time a Circle object calls its getArea () method, the code in getA() is called.
The same is true for getPerimeter() and getDatal).
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The controller is also a JavaScript file that gets the radius data from the view and performs the
calculations. Here's the code for the controller:

function calculate{){
var r = parsefFloat(document.getElementById(' radius').value);

S Check for nonnumeric data
. 54 if(isNaN(r)){
document.getElementById( 'data').innerHTML = "Please enter ]

numbers only™;
return;

/f Check for negative data
if{re=0){
document.getElementById( 'data').inmerHTML = "Negative nuthFS';j
don't make sense”;
return;
I
/f Data is good
var myCircle = new Circle(r);
document.getElementById('data').innerHTML = myCircle.getDatal);

The entire controller is stored in a single function called calculate(). Users click the
Caleulate button in the view, which calls the calculate() function to get the radius and
convert it to a number. Next, the data is validated. If nonnumeric or negative data is entered,
an error message is displayed and the function returns. If the data is valid, a Gircle object is

created and its data is displayed.

The view is a simple HTML page that displays instructions, a text field where the user can
type the radius, and a button to trigger the calculation. The results of calculations are
displayed under the text field and button. The HTML file contains the following code:

<html=
<head=
<titlexCircles</titles
<script srce"circle. js"»</scripts
<script src="controller.js™=</scripts
</head:
<body=
<h3=Program Calculates Area and Perimeter of Circles</h3>
<p=Enter the radius: <input type="text” id="radius" value="" />
<input type="button™ value="Calculate” onClick="calculate(}” /></p>
<p id="data"»</p>
</ body=
</ hmml=
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I

Figure 3-5 shows what the application looks like when it loads.

Program Calculates Area and Perimeter of Circles

Enter the mdius: ( Calculate )

Figure 3-5 The Circle GUI when it lpads

Figure 3-6 shows what happens when the user enters data and clicks the Calculate button.

Program Calculates Area and Perimeter of Circles

Enter the mdius: 10 { Catculatn )

Area: 314.1592653589793
Perimeter; 62.83185307179586

Figure 3-6 Valid input
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Figure 3-7 shows what happens when the user enters nonnumeric data, and Figure 3-8 shows
what happens if the user enters a negative value.

B3

CIEIETD v ae

Program Calculates Area and Perimeter of Circles

Enter the mdivs: w Caleulate |
Please enter numbers only

05

Figure 3-7 Entering nonnumeric data

Program Calculates Area and Perimeter of Circles

Enter the mdius: -2 { Calgulate }
Nepative numbers don't make sense

Figure 3-8 Entering a negative value
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Delegates

The Delegate design pattern is a mechanism whereby an object hands off some of its
work to another object, called a delegate. The delegate works on behalf of the other,
presumably more complex, object. Delepates typically hold a reference to the more complex
object so that they can send information back to it, and the complex object can act on 57 .

the information.

In many situations, the Delegate design pattern enables you to avoid the shortcomings of
subclassing, Instead of adding behavior to a subclass and forcing the subclass to assume its
position in the inheritance hierarchy, a delegate can be written that performs the work and
adds its own behavior. The delegate isn't required to reside in the hierarchy beneath a more
complex object.

For example, say you have a Cylinder class. You can think of a cylinder as a circle with a
height. In this case, a cylinder is a circle and, therefore, should be a subclass of Circle
Another way to think of a cylinder is as a three-dimensional object with a circle as its base.
In this case, it uses a Circle object as a delegate to perform parts of the calculations that
make sense for a cylinder. A UML diagram for this
class might look something like Figure 3-9.

In the following example, the Cylinder class, written
in Java, uses a Circle object as a delegate:

public class Cylinder{
private Circle circle;
private double height;

public Circle getCircle(){
return circle; Figure 3-8 A Cylinder class

public void setCircle(Circle circle){
this.circle = circle;

I
public double getHeight(){
return height;

E

public void setHeight(double heighti{
this.height = circle.checkDatacheight);

I

public Cylinder(double radius, double height){
circle = new Circle(radius);
setHeight{height);

public double getSurfaceArea(){
return (2*circle.getAreal)) + (circle.getPerimeter() * height);

public double getVolume(){
return circle.getAreal) * height;

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



Best Practices for Small Device Programming

I
public String getData(){
return “Radius: “ + circle.getRadiws() + "“nHeight:
+ "\nSurface Area: " + getSurfaceAreal) + "“nVolume: “

}

b gEtHeight{}TJ
+ getVolume();

I
58
.: The Cylinder class uses the Circle instance variable to check that only positive values are

entered and to calculate the perimeter and area of the cylinder's base. The surface area is
calculated by adding twice the base’s area and the lateral area—or the base’s perimeter
multiplied by the height. The volume is calculated by multiplying the base's area by the
cylinder's height. Here's a program for testing Cylinder objects:

public class MakeCylinders{
public static void main(5tring[] args)q{
Cylinder cyll = new Cylinder(4.0, Z2.0);
#f Check negative data handler
Cylinder cyl2 = new Cylinder(-4.0, -2.00;
System.out. printin(“Cylinder 1:%n" + cyll.getData());
System.out. printin("Cylinder 2:%n" + cyl2.getData());
¥
I

Following is the program’s output:

Cylinder 1:

Radius: 4.0

Height: 2.0

Surface Area: 150.79644737231007
Volume: 100.53096491487338
Cylinder 2:

Radius: 4.0

Height: 2.0

Surface Area: 150.79644737231007
Volume: 100.53096491487338

Using the Delegate design pattem m this fashion is often cafied object composition, which represents a
*has & relation ship nstead of the *is a" reiatonship in imheritance. The Cy11nder class in the preceding
example has 8 Circle as its base and delegates some calculations in the class tothe Circle, so the
Ci rcle works on behalf of the Cy11 nder.

Optimization

In programming, optimization is the process of making programs run faster or on less
memaory. Recent exponential growth in desktop processor speeds and decreasing costs for
physical memaory have resulted in somewhat lazy practices by many developers. The truth is
that most desktop programs are fast enough on today's processors. In addition, most desktop
computers now have enough physical memory that programs will never run out of space, 50
although optimization isn't strictly necessary for desktop applications, learning optimization
techniques and when to use them is certainly beneficial, regardless of the application type.
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Optimization

Smartphones, however, represent a step back to when memory was expensive, so how code
made use of memory mattered. This section describes some techniques for optimizing code
to malke it run faster on less memory, Most of these techniques apply to any application, not
just to smartphone apps.

mind that some introduce complexity into your code, so decide whether using these optimizations Improve s

The optimizatons discussed in this section are suggestions for mproving program performance. Keep m
/ﬁ performance enough to warrant the added complexity.

Strings, Buffers, and Operations

In C#, Java, and Objective-C, String objects are immutable, meaning that after strings are
created, they can't be changed. Take a look at the following Java code:

String aString = "this is a string";

astring = aString + " too";

The preceding code is fine from the compiler’s perspective, so it will compile and run without
error, However, the line specifying that the variable aString contains "this is a string too”
is inefficient. Because strings are immutable, changing a String object’s contents results in
creating a new, temporary String object to hold the new value, destroying the first object, and
re-creating the object with the value stored in the temporary object. The temporary object is
also destroyed.

When yvou know your program will work with strings of values that change, you should use
string buffers instead of String objects. String buffers are objects that hold character data but
are mutable, meaning their content can change. Table 3-1 describes the mutable string
buffers built into C#, Java, and Objective-C,

LELIERERY  Strings and mutable String obiects

Language String object String buffer

Cit String StringBuilder

Java String StringBuffer, StringBuilder
Objectve-C NSSEring NSMutableString

The mutable string buffers in all the programming languages covered in this book come with
built-in methods for tasks such as appending. inserting, removing, and replacing character
data. In addition, each string buffer can make its string data available, so they're just as
convenient as 5tring objects. NSMutableString in Objective-C is actually a subclass of
NSString, so it can be used wherever an NSString is called for.
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The following is a better way to write the preceding code:

StringBuffer buffer = new StringBuffer(”this 1s a string");
buffer.append(” too™);
String astring = buffer.toS5tring();

. 60 Each mutable string buffer has a capacity associated with it that expands to contain new

data as needed. Making an educated guess about the buffer’'s maximum size and
initializing the buffer to this size at creation time can increase optimization of the
program further. If you know you need to hold the contents of a 20 MB text file, for
example, initializing a 20 MB buffer is far more efficient than letting the program expand
the buffer incrementally,

In general, buffers double in size when their capacity is exceeded. The default size of the Java
StringBuffer and C# StringBuilder objects is 16 characters. When this size is exceeded,
the buffer's contents are copied to a buffer of 32 characters, and the original buffer is
discarded. When the buffer's size exceeds 32 characters, the contents are copied into a 64-
character buffer. This process repeats until the capacity is no longer exceeded. The default
size of an Objective-C NSMutableString object depends on how it's initialized; with the
contents of a String object or a designated capacity.

Initializing the buffer to its maximum size can optimize the previous code further. Note that
the buffer's initial capacity is 16. When you initialize a StringBuffer object with a String,
the buffer’s capacity is the same size as the string, The string supplied in the following code
happens to have 16 characters. When the call to append () is made, the buffer exceeds its
capacity, and its content is copied into a 32-character buffer. To minimize the extra object
creation, the following code is a better solution:

StringBuffer buffer = new StringBuffer20);
buffer.append(”this is a string”);
buffer.append(” too™);

String aString = buffer.toString();

The lesson is that if your program works with many strings whose value changes, a more
efficient solution is using mutable string buffers,

Loops and Conditional Statements

There are tried-and-true optimization techniques for loops and conditional statements that
apply to any programming situation, including smartphone apps. Loops slow programs down,
especially when they're designed inefficiently. 1t's a simple math equation: Executing
inefficient algorithms repeatedly results in exponential inefficiency. You must take care to
desipn loops to be as efficient as possible,

The first optimization technique involves loop selection. C#, Java, and Objective-C have three
types of loops: for, while, and do. Selecting the right loop for your algorithm is important. In
general, you should use a for loop when you know how many times the loop should iterate.
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The while and do loops are similar, except for placement of the termination rule—the
statement that determines whether the loop should end. Both are used when you aren't sure
how many times the loop will execute. The difference is that the while loop places the
termination rule at the beginning of the loop and evaluates it before the first iteration, and the
do loop places the termination rule at the end of the loop and evaluates it after the first
iteration. So use the do loop when you want to guarantee that the code in the loop executes at 61 .

least once; otherwise, use the while loop.

The do loop evaluates the condition one time less than the whi 1e loop does, which could make a huge
difference in efficiency if the loop is accessed millions of times.

The second optimization technique involves making the loop condition as efficient as
possible. To do this, avoid having any calculations take place in the loop because they must be
performed during each iteration through the loop. The same advice applies to method calls,
Placing method calls in a conditional statement means the call stack for the method must be
built up and then torn down for each iteration. Suppose you're populating a collection of data
by using a for loop. You might use the following code:

ArraylList a = new ArrayList(5%);
for(int b=0;b<a.size();b++){
a.add(new Integer(hl);
}

The for loop calculates the array’s size in every repetition of the loop, but the size never
changes. A better solution is calculating the array’s size ahead of time and using this data in
the loop declaration, as shown;

Arraylist c = new ArrayList(5);
int cLen = c.size();
for(int d=0;decLen;d++){
c.add(new Integer(d));
;

Another optimization technique involves moving invariants out of the loop. A loop invariant
is a quantity that doesn't change inside the loop. For example, say you have an algorithm that
performs calculations on two arrays. Typically, you use nested for loops (loops inside loops)
to iterate through each pair of data entries, as in this example:

int[] vAxis = {1,2,3,4,5};
int[] xAxis = {5,4,3,2,1};
for(int i=0;i<yfxis. Tength;i+4){
for(int j=0;j<xAxis.length;j++){
int k = yhxis[i]*vAxis. length + wAxis[i] *xAxis. Tength;
System.out.printinik);
iy
1
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An optimized loop structure might look like the following:

int yLen = yAxis.length;

int xLen = xAxis. length;

for(int m=0;msyLen;mt){
int temp = yixis[m]*yLen;

. 62 for(int n=0;nexlen;n++){
System.out.printin(temp + xAxis[n]*xLen);

}
¥

Each array's length is precalculated and moved out of the loop declaration. Also, the
calculation involving the y values is moved out of the inner loop because it's invariant for the
inner loop; its value changes in the outer loop, not the inner loop. Finally, the interim variable
that holds the result of the calculation is eliminated. In this example, not much is gained by
these optimizations. However, apply these techniques to an image-processing app that must
handle millions of pixels, one at a time, and you can see that they would clearly result in
perfor mance improvements,

Fortunately, C#, Java, and Objective-C include optimized logical operators: &% (and operation)
and || (or operation). These operators perform only the calculations needed to continue
running the program. Say you write the fbllowing code:

ifix && v){
/¢ Do something
1

The body of the conditional staternent takes place only if both x and v evaluate to true.
However, if x evaluates to false, v isn't calculated, as the entire condition can't evaluate to
true. The same can be said for the or operator:

it || v}
J/ Do something
1

In this case, the body of the conditional statement takes place if either x or y evaluates to troe,
If x evaluates to true, there's no need to calculate y, so it's ignored.

The only real optimization you can make in conditions is done by ordering clauses carefully,
This reordering varies from program to program, but it can be very productive. Suppose you
have an if/else if statement, in which the condition in the top-level i f statement rarely
evaluates to true, and an else block containing another condition. It's far more likely the else
block will be evaluated, so it makes more sense to move it to the primary condition clause.
Take a look at the following example:

if(rareCondition)
executeRareBlock);

else 1f{commonCondition)
executeCommonB lock () ;
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Optimization

In this example, the rareCondition expression is always evaluated. A simple optimization,
reversing the conditional expressions, results in more efficient code. In this case, the
rareCondition isn't usually computed:

1f (commonCondition)

executeCommonBlock () ;
else if(rareCondition) 63 .

executeRareBlock();

Memory Management

Memory management is a thorny problem, regardless of the programming language. For the
maost part, C#, Java, and Objective-C have built-in memory management. Java and C# have
built-in memaory allocation and automatic parbage collection (cleanup of unused objects).
Objective-C 2.0 includes a switch to turn on automatic garbage collection. However, it's not
available in 1085, so it's useless for smartphone apps.

All three programming languages use a reference count mechanism as a way to keep track of
the objects (and, therefore, the memory) used in an application. Each process that makes use
of an object increases the reference count by 1. As the object falls out of scope or is released,
the reference count is decreased by 1. When the reference count reaches 0, the object is
tagged for garbage collection. In Objective-C, the object is destroyved at a defined time, such as
the end of a user-initiated event. In C# and Java, the object is destroyed the next time the
parbage collector runs.

A memory leak occurs when the program no longer needs an object, but its reference count
is preater than 0. In other words, an object exists in a program that can’t be accessed by
the running code. The object is never destroyed, and the memory it uses isn't recovered.

If a lot of these objects are created and never reclaimed, your program'’s memory use will
grow exponentially over time, resulting in slower performance and, at worst, program and
system crashes.

Automatic garbage collection is unavailable for i0S5 apps, so you're responsible for the
reference count of every object. There are three rules for memory management in

Objective-C:

e If the new, alloc, or copy methods are used to create an object, its reference count is 1.
You're responsible for sending a release message to an object when you have finished
using it.

s If another mechanism is used to get a reference to an object, assume it has a reference
count of 1 and has been auto-released. 1f you know the object will be used for an extended
period, retain it and eventually release it vourself.

« If you retain an object, you must eventually release it.
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At some point, automatic garbage collection might become available in i05. Until then, here
are some optimization tips you can use regardless of the programming lanpuage:

s Create objects only when needed. Unnecessary object creation is the most common
mistake made by programmers new to OOP,

. 64 # Create the fewest number of objects possible. Limiting the number of objects can improve

memory management substantially.

e Close everything you open, including files, streams, and connections.

e Be careful with collections of objects. Pointers to members of a collection increase the
reference count for the entire collection.

® Restrict the scope of objects when possible, The smaller the scope, the more likely the
reference count will eventually reach 0,

Chapter Summary

e Best practices are accepted ways of doing things that result in favorable outcomes. Best
practices established for software development penerally apply to software development
for smartphones, too,

e Programs written in procedural languages run as a series of commands, one after the
other.

s Object-oriented programs are data centered. You design objects in an OOP program to
hold data and then determine how that data is accessed inside the object.

s The fundamental construct of object-oriented programming is the class. Classes can be
thought of as the templates for creating objects.

s Variables whose scope is the entire class are called instance variables. The process of
creating objects from classes is called instantiation.
s A method is a block of code called by an object on its own data,

s Accessor methods or, more commonly, getters and setters, get and set private data.
Methods that supply data at creation time and initialize objects are called constructors.
s Encapsulation bundles data and behavior into discrete units and protects them from

putside programs,

s All object-oriented languages use a metaphor to refer to the current object. Java and C#
use the this kevword, Objective-C uses self.

e An application programming interface (API) is simply a collection of the public data and
behaviors made available to outside programs.
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Chapter Summary

¢ Inheritance gives a class you're writing au tomatic access to information in other classes
above it in a hierarchy. In object-oriented languages, all classes are part of a strict
hierarchy that's defined by referring to a particular class's position in the inheritance tree.
When you write a class, vou have to define only how vour class differs from another class,

® A superclass sits above a class in a class hierarchy, and a subclass sits below a class ina

class hierarchy, Generally, class hierarchies are more abstract at the top and more
concrete at the bottom.

e C# Java, and Objective-C use a single inheritance model.

o Method overriding means a method's implementation appears in the subclass.

o Java, C# and Objective-C use dynamic method invocation to call methods; in this process, the
05 looks locally first for code to run, and then looks up the class hierarchy if code isn't found,

o Polymorphism is an object’s capability to be treated as more than one type. The capability
to substitute subclasses when a superclass is called for is a clear benefit of polymorphism.

e Desipn patterns are best practices for structuring an application.

¢ The Model-View-Controller (MVC) design pattern represents a structure in which each
propram task exists in a different tier or bundle. The Model tier manages an application’s
data; the View tier renders the model into a usable form, usually as a user interface; and
the Controller tier mediates requests between the Model and View tiers and provides the
application’s logic,

e The Delegate design pattern is a mechanism whereby an object hands off sume of its work
to another object, called a delegate.

s Object composition is the process of building objects with other objects. It represents a
“has a" relationship rather than the "is a" relationship denoted by inheritance.

s Optimization is the process of making programs run faster or on less memory.

e InC# Java, and Objective-C, String objects are immutable, meaning they can't be changed,
and string buffers are objects that hold character data but are mutable. Making an educated
guess about a buffer's maximum size and initializing the buffer to this size when it's created
are more efficient than letting the system increase the buffer size as needed.

e C#, Java, and Objective-C include three tvpes of loops: for, while, and do.

e A loop invariant is a quantity that doesn’t change inside the loop. Move loop invariants
outside loops to increase speed.

e C#, Java, and Objective-C include optimized logical operators, which ensure that only
necessary calculations take place.

s Garbage collection is the OS process for removing objects from memory that are no
longer used.

o C#, Java, and Objective-C use a reference count mechanism to determine whether objects
should go through garbage collection. A memory leak occurs when the program no longer
needs an object, but its reference count is greater than 0,
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Best Practices for Small Device Programming

Key Terms

accessor methods—Methods for making instance variables private and providing
mechanisms for accessing and setting data values and handling errors; often called "getters”
and “setters.”

application programming interface (APl}—A collection of public data and behaviors made

available to outside programs.
best practices—Accepted ways of doing things that result in favorable outcomes.

class—A template for creating objects; classes are the fundamental constructs of object-
oriented programming. See also object-oriented programming (OOP).

constructors—Methods that supply data at creation time and initialize objects.

Delegate design pattern— A mechanism whereby an object hands off some of its work to
another object, called a delegate. See also design patterns.

design patterns—Best practices for structuring an application.

dynamic method invocation—The process by which the system first looks locally for code to
execute then looks up the class hierarchy if code is not found.

encapsulation—The process of bundling data and behavior into discrete units and protecting
them from outside programs.

inheritance—A prerequisite for any OOP language that makes it possible for classes lower
down a hierarchy to have automatic access to classes higher up the hierarchy.

instance variables—Data members whose scope is the entire class.

instantiation—The process of creating objects from classes,

loop invariant—A quantity that doesn't change inside a loop.

memory leak—“hen an object exists in a program that can't be accessed by the running
code, a memory leak occurs when the program no longer needs an object but its reference
count is greater than (0. Memory leaks result in slower programs and possibly system crashes,
method overriding— A programming technique used to make a method's implementation
appear in the subclass,

Model-View-Controller (MVC)—A design pattern that represents a structure in which each
program task is in a different tier. See also design patterns.

object composition —An aspect of the Delegate design pattern that represents a "has a"
relationship rather than the “is a" relationship denoted by inheritance. Objects that make use
of object composition contain other objects that perform some task. See also Delegate design
pattern.

object-oriented programming (O0P)— A programming model in which programs are built by
creating objects that interact with each other. Each object possesses its own data, and access
to data is granted by writing methods stored in the object,
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Review Questions

optimization— Techniques for making programs run faster or on less memory,

polymorphism—An object's capability to be treated as more than one type. It can be achieved
through inheritance or the interface/protocol mechanism of C#, Java, and Objective-C.

procedural language—A programming language that executes instructions as a series of
commands, one after the other.

single inheritance model— A model in which a class can have only one superclass. C#, Java,
and Objective-C use this model.

string buffers —Objects that hold character data but are mutable.

subclass—A class below another class in an inheritance tree. It's defined by adding
functionality to an existing superclass. See also inheritance.

superclass—A class above another class in an inheritance tree. It contains information
common to all subclasses beneath it in the hierarchy. See also inheritance,

Review Questions
1. Your program compiles only if you follow best practices. True or False?
2. Inprocedural programming languages, code runs linearly. True or False?

3. Object-oriented programs follow the loose coupling principle to facilitate accessing
data stored in objects. True or False?

4. Which of the following is mof an object-oriented language?
a. Java c. C#
b. C d. Objective-C

wn

Classes can be thought of as templates for which of the following?
Creating objects

Creating variables

Assigning memory locations to variables

Bothaand b

= H o = o

6.  Data members whose scope is the entire class are called which of the following?
a. Ohbjects . Instance variables

b, Functions d. MNone of the above
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10

11

12,

13.

Best Practices for Small Device Programming

Which of the following is the process of creating an object from a class?

a. Instantiation ¢.  Event handling

b. Optimization d.  MNone of the above

Constructor methods do which of the following? (Choose all that apply.)

a. Make instance variables private ¢. Handle errors

b. Supply data at creation time d. Initialize objects

By bundling data and behaviors into discrete units, encapsulation ensures which of
the following?

a. Consistency of objects

b. Treating objects as different types

c. Protection from access by outside programs

d. Inheritance of variables

Which of the following statements about superclasses is true? (Choose all that
apply.)

a. They're ipnored by subclasses.

b. They provide methods and data to subclasses,

They're more abstract than subclasses.

Ao

They're more concrete than subclasses.

Which of the following statements about subclasses is true?

They provide more information than superclasses.
They're more abstract than superclasses.

They're situated above superclasses in a class hierarchy.

=T -

They work on behalf of more complex objects.

Which of the following programming languapes supports multiple inheritance?
a. C# c. Java

b. C++ d. Objective-C

Polymorphism is:

a.  An optimization technigue

b. An object's capability to be treated as a different type

. Bundling data and behavior

d. Another word for inheritance
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Review Questions

14.  The Model-View-Controller design pattern is used to do which of the following?
a. Provide protection from outside programs
b. Separate application data from its visual representation

c. lmplement a single inheritance model

d. Use an object on behalf of another object

15.  Which of the components in the MVC design pattern must have information
about the other two for the pattern to work?
a. Model c. Controller
b. View d. All of the above

16, Which of the following is a feature of the Delegate design pattern? (Choose all that
apply.)

It allows one object to work on behalf of another,

It forces you to write a subclass.

It hides data in a superclass,

pp oo ow

It enables you to avoid the shortcomings of subclassing,
17.  String buffers are mutable, meaning their content can change. True or False?

18. A loop invariant is:
a. A calculation inside a loop that changes for each iteration
b. A calculation inside a loop that doesn't change for each iteration

c. An object that changes over the course of the loop
d. Maone of the above

19.  Whenan object's reference count reaches 0, which of the following happens to the
object?

It's tagged for garbage collection.

It's removed from memory immediately.

It's stored in memory permanently.

=W R~

It might explode and shower you with computer components.

20, Memory optimizations include which of the following techniques?
(Choose all that apply. )
a. Limiting the number of objects created
b. Restricting the scope of objects
c. Creating objects only when needed
d.  Adding memory chips to your system
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Best Practices for Small Device Programming

g\Q Up for Discussion

1. Discuss the relationship between a class and an object.

2. Do an Internet search for multiple inheritance in programming languages. What
. 70 are the pros and cons of multiple inheritance? Why do you think the developers

of C#, Java, and Objective-C chose a single inheritance model? Explain your

answer.
3.  How does object-oriented programming promote code reuse?

4. C#, Java, and Objective-C include optimized logical operators. Why is this
feature important? If logical operators weren't optimized, how would you structure
conditional statements to best opti mize them?

[

Both C# and Java have automatic garbage collection, but it's not available in
Objective-C when developing 05 apps. The developer is responsible for managing
memory, Which model works better? Explain your answer,

Programming Exercises

1.  Using the programming language of your choice, create a class for Triangle
objects. This Triangle class should inherit from a Shape class and implement its
own getAdrea() and getPerimeter (3 methods. Include a constructor that expects
three double values for a triangle's sides. Create a program to test your Triangle
class, and include a method that takes a Shape object as a parameter. Pass a
Triangle object to this method to display the data. Hint: To find a triangle’s area,
use the following formula (given three sides):

public double getArea()q{
double 5 = (sidel + side? + sided) 2;
return Math.sqrt(s * (s-sidel) * (s-side2) * (s-side3d));

}

2. Use the MVC design pattern to create a GUI program for Triangle objects.
You should include a form for users to enter values for a triangle’s three sides
and a button that, when clicked, displays data from the Triangle object created
from the input. Use your Triangle class from Programming Exercise 1 as the

masd el.

3. Write a program that displays the multiplication table for the first 10 integers,
Then write a program that displays the squares for the first 10 integers. Finally,
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Programming Exercises

write a program that displays the sum of the squares of each integer in the
multiplication table. Make sure to include some optimizations you learned about
in this chapter.

The first program's output should be similar to the following:
1 2 3 4 T

1 1 2 3 4 5...
2 2 4 b &8 10...

The second program’s output should look something like this:
1

4

9

16 ...

B il Pod e

The final program’s output should resemble the following:
1 F. 3 E o e

1 2 5 10 17 Pl T

2 5 8 13 20 29 ...
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Google Android:
App Inventor

In this chapter, you learn to:

Describe the Android architecture
Use Google App Inventor to create Android apps
Use the App Inventor app designer
Use the App Inventor Blocks Editor

@ @ ® ©

Use non-visible components

Incorporate messaging, locations, and media into an app
Deploy an app created with App Inventor

@ @ @
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Your First App: Hello App Inventor

This chapter explains how to work with Google's Web-based IDE: App Inventor. App
Inventor makes it possible for anyone to create Android apps. In general, you design the way
the app looks, and then you snap together blocks of code that provide functionality for your
app. App Inventor includes user interface components and code blocks for just about
anything you can think of for an app. It's simple but powerful and includes access to features

such as the GPS sensors, all the telephony features, and even the underlying file system for 73 .
storing data.

vou read this chapter, the URL in Appendn A pomting to App Inventor might no longer work. Because App
Imeentor's new location is unknown at this time, look for updated information at www.cengagebrain.c om.
Search by ISBN for this book, select Access Mow, and choose Updates in the left navigation bar. Steps and
coreens might differ slightly from what™ shown in this chapter.

ﬁ At the time of publicaton, Google is planning to furn over App Inventor to MIT Research Labs. By the ime

Review of the Android Architecture

As you learned in Chapter 2, the Android architecture consists of these five components:

e Linux kernmel—This component is the OS; it's the communication layer between the
hardware and the software.

o Android runtime components— This component includes the Dabvik virtual machine

{a specialized virtual machine for low-memory appliances) and the core libraries,
described next,

e Core libraries—Developers have access to all the core libraries Androtd supplies, such as
S(Lite, FreeType, and the Scalable Graphics Library (SGL). Access to these core libraries
is what makes Android stand out from its peers.

o Application framework—You use this component to write applications that make use of
the core libraries and any libraries you create. It includes a Content Provider, a Resource
Manager, an Activity Manager, a Notification Manager, and more. 1t also includes many
views you can access, including a wide variety of user interface components.

o Applications—The uppermost component is the application layer. It includes built-in

apps, such as a Web browser and e- mail, as well as any apps you write. It's the layer that's
directly available to users.

Android is open-source software, meaning vou can download the code and modify it, and
your modifications don't need to be open source. All the software is available free.

Your First App: Hello App Inventor

App Inventor is a Web-based IDE for creating Android apps and includes a user interface
designer and a code block editor. It's not a traditional IDE because instead of writing code,
you assemble prefabricated blocks of code. Although this method sounds like building a
program with puzzle pieces, App Inventor gives you access to powerful Android libraries you
can use when creating apps.

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



N

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i

Google Android: App Inventor

0 For more information on App Inventor, see www.appinventorbeta. comyabout/moreinfo,

Don't be fooled into thinking App Inventor can be used only to develop lightweight apps
because you don't have to write code to use it. Although it's easy to use, it has some powerful
features. You have access to data storage, location services via GPS, telephony and messaging
capabilities, and more features built into Android. In short, you'll be able to create full-
strength apps that rival apps written by professional, well-seasoned programmers,

See the “App Inventor” section in the appendix for instructions on installing the extra
software you need to run App Inventor and use the Android emulator. The emulater is where
you test apps if you don't have an Android phone. Even if you have an Android device,
however, testing as you go in the emulator is faster than waiting for compiled apps to load on
your device. When you get close to finishing your app, testing it on as many devices as
possible is a pood idea.

Because App Inventor is a Web application, vou just need a working Java installation. Java
runs on almost every platform that can access the Web, and you can use App Inventor on all
these platforms. Just fire up your browser and pet busy!

When you create apps with App Inventor, you use the designer to select components to use
for your app and the code block editor to specify how these components work together. App
Inventor stores your projects “in the cloud” (on Google's servers) and can even organize them
for you for easy access,

Designing a User Interface

Your first App Inventor app is the traditional “Hello, World" program you've seen in
practically every programming book In this section, you learn how to design a user interface,
work with code blocks, and run apps in the emulator. After creating the app, you'll be well on
your way to discovering all the things you can do with App Inventor.

HOW-TO 4-1
@ Before starting, make sure you've followed the instructions in the appendix to
install the software you need to use App Inventor.

1. Start your Web browser, if necessary, and go to www. appinventorbeta.
com. Click My Projects io go to the Projects page. (Note: You might
need to sign in before being able to access the Projects page. See
Appendix A for more information on signing in.)

{continues)



Your First App: Hello App Inventor

(continued)

2. Click New. In the dialog box that apens, type HelloAppinventor for the
project name (see Figure 4-1), and then click OK. The project cpens in the App

Inventor workspace, shown in Figure 4-2. 75 .

You can name your project whatever you kke, but following the Jawa naming comventions can help
efiminate confusion down the road. Nothing is worse than trying to remember what name you gave to a
= project. The best advice is to pick a naming scheme and stick to it.

For more mformation on the Jawva naming conventions, see www.oracle.comytechnetwork/java,
o+ codeconventons-1 35099 htmi#367.

Figure 4-1 The New App Inventor for Android Project dialog box

{continues)
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Google Android: App Inventor

{continued)

i

| App I ritcer |

Toalar b el : - =

. il b - - iz i | = | |

Farm i e p— ] I
B & s a— L= -L_Hl

g e \ . Properties pane

e Viewer /"" [RS— :

. e Media pane =

Ty

E
i
| ———————

Figure 4-2 The App Inventor workspace

The App Inventor Design view looks like what you see in most IDEs. On the left is the
Palette, which lists components available for use in your app. It expands and collapses
to display the group of components you have selected. The groups are easy to figure
out, but expanding each one to see what's available is a good idea.

The Viewer in the middle represents an Android phone’s screen, and it’s where you
drag components from the Palette. After you drop a component in this area, it
becomes the active component. To activate another component, click it in the Viewer.

The right side of the window is dedicated to objects in your project. You can use the
Components pane on the right to view your app hierarchically or select components to
make them active. You use the Properties pane to set properties for the currently
selected component. This feature is "smart,” as it displays available properties for a
selected component automatically. The Media pane is where you upload custom audio
or video you need for your app, such as MP3 files.

{continues)
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Your First App: Hello App Inventor

(continued)

3. Inthe Properties pane, click to select the text in the Title property, and type
Hello App Inventor in the text box (see Figure 4-3). This text is what's

displayed in your app’s title bar. 77 .

Properties

BackgroundCaolor
[] wnite

Backgroundimage
Mone...

lzon

Mone...

ScreenCrientation
| Unspecified E

Scrollable

Title
Hello App Inventor

Figure 4-3 Setting the screen titte in the Properties pane
4. Inthe Palette, click to expand the Basic group, if necessary. Drag a Label

component to the topleft corner of the Viewer. In the Properties pane, type
Enter Your Name in the Text text box (see Figure 44).

{continues)
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Google Android: App Inventor

(continued)
T — Crmpnm— L
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Figure 4-4 Setting the Text property for a Label object

5. Next, drag a TextBox component from the Palette to a spot under the Label
component in the design area. In the Properties pane, set its Hint property by
typing Enter Your Name in the Hint text box. The Hint property specifies the
grayed-out text that's displayed before a user enters text in the box. It gives

users a hint (hence the name!) about the kind of data that needs to be entered
(see Figure 4-5).

{continues)
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Your First App: Hello App Inventor

{continued)
Motice that the Text property for the TextBox Progerties
camponent is empty. This makes sense, as :
= youdon't want users tohave to delete text —
before entenng data. You could write code to ™ m;mu“ ) 79 .
hawe some text displayed and then removed,
but the Hint property does it for you. g‘“t'“
Mo extra work necessary
Fansald
6. MNext, drag a Button component to Fonma
the Viewer under the TextBox =
> FarSies
component. In the Properties pane, P
set its Text property by typing s
Press Me in the Text text box. seton 18]
When you have finished, your app Hink
should look like Figure 4-6. Eentes Your Nane
MultiLirie
NumbarsOnily
Taxl
TaxtAlignmant
ek W
TexiCalor
B Biec
Wigibia
o
Wids
AUTOmatc. .
Hpight
nﬂl.I'Dﬂl'h-Iﬂl:

Figure 4-5 Setting the Hint property
for a TextBox component

{continues)
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Google Android: App Inventor

(continued)
Wimmer
E’ﬂ 5:00 PM
. 80
Erdi 'Yious M
Preis e I

Figure 4-6 The HelloApplnventor user interface

Working with Blocks

The Blocks Editor is where you wire together your app's functionality. Blocks are graphical
representations of code snippets, much like puzzle pieces, that snap together to form your
program’s logic. The Blocks Editor includes code blocks for a slew of programming activities
and for objects you create in the user interface.

The Blocks Editor isa Java Web Start program stored on Google's servers. Java Web Start is a
technology that enables developers to deploy apps without the installation headaches usually
associated with desktop applications. The downside is that the entire application must be
downloaded before it can be started. The Blocks Editor, like all Java Web Start applications, is
contained in a Java Native Launch Protocol (JNLP) file,

For more information on Jawa Web Start, wisit httpod/download cracle comdavasest docs technotess
Buldesfavawsys

This tool is the ultimate example of encapsulation because it hides everything from outside
programs and provides a strict APl, meaning you can use only what's supplied. The good
news is that because everything is hidden, you can assume that if you use the AP1 correctly,
vour app should work just fine,
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Your First App: Hello App Inventor

HOW-TO 4-2

1. Back in the App Inventor main window, click the Open the Blocks Editor
button at the top right. After the Blocks Editor tool and its JNLP file are
downloaded, the Blocks Editor starts automatically. Figure 4-7 shows the 8l .
rmain window. Note that the Blocks Editor runs in its own window.

.lll- o Tty 1w D

Z

| Emuilator and dewice connection buttons |

Zoom controls

|Euntrd uttons ]

Blocks palette

Figure 4-7 The Blocks Editor workspace

I the Blocks Edtor doesnt start sutomatically, vou might need to start it manually by double-clicking the
INLF file you downioaded.

i

There are three sets of blocks: the Built-In blocks supplied by App Inventor, a set called
My Blocks, which includes objects you've created in the App Inventor Design view, and
a set named Advanced containing mechanisms for sefting global properties of certain
components. Each time you click an object, a group of available code blocks for the
object is displayed. Some blocks are methods, some blocks are properties, and some
built-in objects are graphical repre sentations of code items, such as loops, conditional
statements, and logical operators.

2. Click the My Blocks tab, which lists all the objects you created in the Design
view as well as a My Definitions object, where you can create your own
variables outside the Design view {see Figure 4-8).
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(continued)
In this simple app, the user is expected to enter My Biocks | Advanced
his or her name in the text box and then click the T - '
.E button, which displays a message. In terms of My Definitions

architecture, this simple app uses the MVC design

pattern. You've already designed the View tier. SRS

The Model tier, in this case, is the text ermtered in Label1

the text box. The text is what the Controller tier

manipulates. Sorsen
Discerning MVC tiers in App Inventor can be difficuit TextBox1
because you don't have access to the code behind the

ﬁ app. Still, thinking in terms of design patterns helps

when you're developing any app, regardiess of the toal. Figure 4-8 The My Blocks
tab in the Blocks Editor

The Controller tier for this app is in the
button's event handler, which mirrors the  pepsss e

; ; : g Woman Cic |
Circle GUI project you developed in My Detniiom - e F
Chapter 3. In that project, you were Bumant S
responsible for deciding how to Late g S i
implement the Cortroller tier. App E— = :
Inventor makes this process much o T —
easier—there’s only one way fo .I—d_,
implerment event handlers! You choose . -
the event you want to handle from the _r_,"&l
available blocks and fill in the pieces to ,
implement the handler. T

3. Click the Buttonl cbject in the My o e L
Blocks tab. When you do that, i
a list of all blocks associated with e
the button in your user interface is = mettnawe *f]
shown (see Figure 4-9). WP

4. Click the Buttonl.Click block to ! pomamt st [}
add the Click event block to the —

workspace. The Click event block
can be dragged. For now, M
because it's the only event you '
need for this app, you can leave
it in the topdeft corner of the
workspace (see Figure 4-10).

Figure 4-9 Displaying available blocks for
the Buttonl object

{continues)
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Your First App: Hello App Inventor

(continued)

Builtin | My Blocks hisn Buttonl Cliek

e .
My Definitions [ g3

Bution1

Labal1
Screani
TaxiBox1

Figure 4-10 Adding the button's Click event to the workspace

5. When the user clicks Buttonl, the text from the TextBox component should be
displayed as part of a welcome message in the Label component. To do this,
you need to set the Text property of Labell to a message that includes the
value the user enters in the TextBoxl component. Click Labell in the My
Blocks tab, and then drag the set Labell.Text block so that it fits inside
the Buttonl .Click block, as shown in Figure 4-11.

The set Labell .Text block fits perfectly mto the
Batton1 .Click block. One benefit of using App
Imventor is that it accepts only blocks that fit
together, So although your program might hawe
same logic emors tthat is, it doesn't behave the
way you expect}, compietime errors don't re
by wﬁy{; i s Figure 4-11 Adding the set Labell,
IDE simply rejects them. Text block to the button's Click event

when Bufton). Clck

Mext, you need to get the name a user enters in the TextBox component and include it
in the welcome message displayed in the Label component. To do this, the welcome
message consisting of the string literal “Welcome to App Inventor” is combined
{concatenated) with the text entered in the TextBox component. In App Inventor,
concatenating strings in this way is called a join.

6. To use the join block, click the e
Built-In tab, and then click the

Text object. Drag a join block to
the Labell object's Text block, as

shown in Figure 4-12.

Figure 4-12 Adding a join block

(continues)
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(continued)

7. To add a string literal for the welcome message, click the Built-In tab, if
necessary, click the Text object, and drag it to a blank spot in the design area.
. 84 Click the text of the Text block you just placed, type Welcome To App
Inventor, and add a blank space at the end. Drag this block to the first slot in
the join block (see Figure 4-13).

Figure 4-13 Adding a string literal as text to a join block

8. Next, you need to add the user's name that's entered in the TextBox
component to the right side of the join block. Click the My Blocks tab, and
then click the TextBox1 object. Click the TextBox1.Text block, and drag it to
the slot on the right of the join block (see Figure 4-14).

Figure 4-14 Adding text from the TextBlock object to the join block

access to the mstance varisble stored in the FextBox object holding the Text property, the block is just a
praphical representation. Under the hood, App Inventor creates code that uses the getter method fo access
the text.

ﬂ Don't be alamed by theiack of the word *get” in the TextBoxl . Text block. Mthough it seems youhave direct

Running in the Emulator

The App Inventor Software Extras package includes a full-fledged emulator that you can use
to test apps if you don't have an Android device.
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Your First App: Hello App Inventor

HOW-TO 4-3

Running apps in the emulator is straightforward. Just follow these steps:

1. In the Blocks Editor window, click the New emulator button at the top. 85 .
A Help window is displayed (see Figure 4-15), and the emulator starts in
its own window.

Flease wall, I can Kake 2 or 3 mimses for the emulisor 1o Decoms réady — win Dnger
the first time.

The eruanes will e ready whien thi phoni SCen Bas @ piume
Bpckground ad shaown in the nght meage here. i i had 3 fock screen, 45 shown
in the feft, shae the bar with the green lock won so the night o uniock L

Evem AMEr the piciore Gppedes. (onfinie W wel for The emuliioe
o finak prepamng the 50 cand: watch the notification ares af e
o of the amedaionr soreen.

When the emidator ia rebdy, chdose it om the Connedt b Devabe mena
ko connect.

The Troubleshootig Guide at hop;/ /appisventor. googh labs com /leam)iroubleshooting. itmi
ey provide Surthear hilg,

LB

Figure 4-15 Starting the emulator

{continues)
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Google Android: App Inventor

(continued)

2. After the emulator has started,
you might need to unlock it.
To do this, slide the green
lock icon to the right. The
emulator shown in Figure 4-16
is locked.

3. Inthe Blocks Editor, click the
Connect to Device option,
and select the newly created
emulator to start your app
{see Figure 4-17). Note that
the icon next to Connect to
Device turns from yellow to
green after the connection
is made.

350

Sunday, October 9
12 Charging [S0%)

Figure 4-16 The locked emulator

¥ Rl SR -
Bew armulator Lonnec | -
Resal connections I

Figure 4-17 Connecting to the new
emulator

{continues)



Your First App: Hello App Inventor

(continued)

4. After the emulator is running and
the connection to the device has
been made, your app should
load. Type your name in the text
box, and click the Press Me
button. You should see the
welcome message displayed
(see Figure 4-18).

you press the button with your finger, The Android SOK and App Inventor refer to this event as a*click” event,

When an app muns in the emulator, you click the button with the mouse . When an app is running on-a device,
which iz a holdover from deskiop developmen t,

Q Detective Work

Helle App InveiLor
ietcorme To App bventor Tom

Tul'r‘

ol

bnmas

P

Figure 4-18 The HellbApplmventor app
running in the emulator

Muodify the app so that it displays “Welcome To App Inventor, Username!” (with
Lisername replaced by the name the user enters),

2, Ensure that the message is displayed correctly when no name is entered. (Hinf; You
don't want a comma displayed if no name is entered.)

3. Modify the app so that the user's name is displayed in the title at the top of the screen

after the button is pressed.

o
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Google Android: App Inventor

Advanced Android Apps: Where’s My Phone?

At some point, most people misplace their phones. Where's My Phone? is an app that helps
users find their phones, whether they're in the house or anywhere in the world. The app
listens for text messages, and if one matching a specified phrase is received, a reply containing

. 88 the phone's current location is sent. In addition, a sound is played, in case the phone happens

to be in the same room.

The purpose of the Where's My Phone? app is to run in the background waiting for specified
text messages to arrive. Although this kind of app is better suited to be an Android Service
than an Activity, App Inventor doesn't create Services, so an Activity will have to do. In
Chapter 5, you create a full-strength Android Service version of this app.

Mow that you've had a chance to work with App Inventor, the steps n this section aren't as detaded. When
new features are introduced, however, they're explained, as with the previous project.

HOW-TO 4-4

1. Start a new project in App Inventor. Name it WheresMyPhone, and then
click OK. Set the screen title to Where's My Phone?, as you did in the
HelloApplrventor project.

This app has no user interface, but it includes what App Inventor calls non-
visible components. These components aren't visible in the user interface; they
simply supply data to visible components. f you're thinking these components
are in the Model tier, you're on the right track!

2. Inthe Palette, click Sensors, and drag a LocationSensor object to the \iewer
(see Figure 4-19). The LocationSensor object has no user interface; it just
supplies location data for the app.

{continues)
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Advanced Android Apps: Where's My Phone?

(continued)

Adding a nan-visible
compaonent I

Mol n oo s

i F L)
LocalishSanso! Teding! Sownd] Oiock]

Figure 4-19 Adding the LocalionSensor object

3. Next, in the Palette, click Social, and drag a Texting object to the Viewer
(see Figure 4-20). Note that the Texting ocbjectis a nonvisible component, too.

Mon-visible components

L
LocationSensor1 | Texting1

Figure 4-20 Adding the Texting object

One benefit of developing Android apps is that vou have access to all the semnvices avalable on the
phane. So nstead of having to write your own messagng mechanism, for example, you can simply
access the existing messagng function already on the phone.

4. In the Falette, click Media, and drag a Sound object to the Viewer, as shown
in Figure 4-21.

{continues)

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



-

Copmghi 22 Compgge Lo All By his Boserved. May notheoopiml scemed, or dupiicaial m wioicor an pan. Due i st rghts, some el ey content may be supprcsed o ihe co ok e cChapens
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i

Google Android: App Inventor

(continued)

Non-visible components
L4
-
LocationSensor1 Texting1 | Sound1

Figure 4-21 Adding the Sound obiect

5. Next, you need to upload a sound
file to play when the app sends —
the location. With the Sound1 e y/Dstep i ome.
object selected, click the Source o
text box in the Properties pane, e Lo
and then click Add to open the
Upload File dialog biox (see
Figure 4-22). Upload a suitable Figure 4-22 Uploading a sound file
file, such as the one available at
www.bright-moments.com/keysl.mp3. For supported media formats,
see http://developer.android.com//guide/appendix/media-formats.himl.

You've finished the app's design. Right now, it's just a blank screen with the title at
the top. You might think that for the app to function correctly, users would have to
keep this blank screen visible. Fortunately, Android is a multitasking platform, so users
can start the Where's My Phone? app and then press the Home button. Where's My
Phone? then runs in the background, waiting for incoming text messages (added in
the next steps).

Because the App Inventor version of Where's My Phone? 15 an Android Activity, it must be started at
least once and continee running for it to work. Where's My Phone? is better suted fo be an Android
Senice, as you see in Chapter 5.

The general idea behind Where's My Phone? is for the app to listen for text messages
containing a specific phrase. When a text message containing the specified phrase
is received, the app replies to the message with the device’s GPS coordinates and
plays the sound file associated with the Sound object.

6. Open the Blocks Editor so that you can add functionality to the app. In the
My Elocks tab, click Textingl and then Textingl .MessageReceived.
MessageReceived is the event you want to handle (see Figure 4-23).

{continues)



Advanced Android Apps: Where's My Phone?

(continued)

when Taxting! MessageRacelved T

s T number
T

messagaTeat J""“""" messageText | E-

Figure 4-23 Afdding the Textingl MessageReceved block

Mote that the number and messageText blocks are created for you. They're the
arguments supplied by the text message's sender. You use messageText to
determine whether a request has been made for the phone’s location and use number
to send the response. You can access these blocks by clicking My Definitions in the
My Blocks tab.

7. Where's My Fhone? responds to messages containing a specified phrase.
Because you don't want to respond to every incoming text message, you need
to set up a condition to determine whether the message contains the specified
phrase. In the Built-in tab, click Control, and drag an if block to the
MessageReceived block, as shown in Figure 4-24.

=nan Textingl .MessageRecaived Miambar C L
messape Tt . nETE MBBW-IT'!!! J

i ] I"‘

o ~

ﬂ‘,—-._l-

Figure 4-24 Adding an if block to the MessageReceived block

8. Tocomplete the condition statement, you need a comparison operator. In the
Builtn tab, click Math, and drag an = block (the equals logical operator for
comparisons) to the “test” part of the if block (see Figure 4-25).

whan Textbngl.MessageReceived it I: e

mesnageTwal naits

]N F’S‘r_ o
S e — J

Figure 4-25 Adding an = block to the if block

massageTex J

(continues)
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(continued)

9. Next, you create a comparison to see whether the incoming message contains
the phrase you specify. To do this, you compare the messageText object with

. g2 the specified phrase to see whether they match. Click the My Blocks tab, and
then click My Definitions. Drag the messageText value to the left of the =
block (see Figure 4-26).
whan  Textingl MessageRecelved et [ o
MESRAgTREL L, M ossageText J
- '
'i';l Y messageToxt | = FJ

Figure 4-26 Adding the messageText value to the condition test

10. MNext, you need to supply the phrase for your comparison. Choose one that
isn't normally sent in a text message but makes sense. In Figure 4-27, “findme"
is used as the comparison, so a text message containing only the phrase
“findme" triggers a response. Click the BuiltIn tab, click Text. and click a text
component. Set its text equal to findme, and drag it to the right of the = block.

T message Text |
e
L tmai r.r I
T-l U messageText I - [-I " findma |
thar-do
_

Figure 4-27 Adding a comparison phrase to the condition

lava iz case sensitve, 50 “findme” isn't equal to “FindMe” or any other combnation of uppercase and
lowercase letters.

11. It's time tofill in the rest of the if block. First, you set the Textingl component's
Message property to the CurrentAddress property of the LocationSensorl
object. To do this, click the Texting1 object in the My Blocks tab, and then

{continues)
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Advanced Android Apps: Where's My Phone?

(continued)

drag the set Textingl.Message block to the workspace. Next, click the
LocationSensorl object, and then drag its CurrentAddress block into the
opening of the Textingl . Message block. Finally, drag the combination into the 93 .
interior of the if then-do block.

12. MNext, you set the PhoneMNumber property of the Textingl component to the
sender's number. To do this, click the Textingl component in the My Blocks
tab, and drag its set Textingl .Phone Number block to the workspace. Then
click the MyDefinitions component in the My Blocks tab, and drag the
number block into the opening of the PhoneMumber block. Snap the
combination into the if thendo block beneath the Textingl .Message block.

13. Next, call the SendMessage method on the Textingl component. To do this,
drag the SendMessage block of the Textingl component into the if then-do
block. The SendMessage block is a method call that takes no arguments.
That's why there aren't any places on the block to add data. Instead, you set
the properties of the Textingl object, and then these properties are usedwhen
the message is sent.

14. To playthe sound stored in the Soundl object when a message containing the

special phrase is received, you must call the Play method on the Sound object.
To do this, drag the Soundl.Play block of the Soundl object to the bottom of
the if thendo block. Try to make your project look like Figure 4-28.

wnen  Textingl MessageRecened [T r: L I |

e s g Tl a " mensageTe J

o [ wat (40 ‘—J

W’:E U messageTexi | = b ™ firdme I
sar-de

i Texiing] Message 'r: LocationSensor 1 CurrentAddress |

1
o

—
] varken
" Tautingl PhoneMumber ™ I numbar
—
- Texting! SendMess age I

™ Sound1.Pla
| P

Figure 4-28 Completing the body of the condition

15. Start the emulator, if you haven't already. Unlock the phone, if necessary, and
then click the Connect to Device button in the Blocks Editor. Connect to the
current emulator to start the app.

{continues)
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(continued)

To test the app, you need to send the emulator a text message. To do this, you start

another instance of the emulator (with the New emulator button) in the Blocks Editor.

. 94 The numbers to use for text messages are the ports displayed at the top of the
emulator window. The default port for the emulator is 5554, so you can send a text

message from the new emulator to 5554, and the first emulator (which is running
Where's My Phone?) will receive it.

16. Click the New emulator button,
and unlock the phone. Click the
Launcher icon (grid of dots in the:
lower-middle screen), click the
Messaging icon, and then click
New message. Type findme
(see Figure 4-29), and send this
message to the first emulator’s
port number (5554, by default).
(Hint: If the emulator changes the
lowercase " to an uppercase “F"
automatically, move back to the
“F" with the arrow key and delete
it, and then retype the “f.")

As shown in Figure 4-30, you get a return
message indicating that no address is
available (after all, it's an emulator), and you
hear the sound file played.

Figure 4-29 Sending a text message
to the Whera's My Phone? emulator

{continues)
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Packaging and Deploying Applications

(continued)

r " b findme 95 .

l" " G554 Mo address available

id

Figure 4-30 Message recenved and response sent

Packaging and Deploying Applications

App Inventor makes packaging and deploying apps easy. Packaging an app is the process of
gathering all the resources an app needs to run on a device. Deploying an app is synonymous
with installing an app on a device. If you have an Android device, vou can connect it to your
computer and communicate with it via the Blocks Editor. Instead of sending the app to the
emulator, you send it directly to your phone. Your device then installs the app automatically
and adds it to the apps list.

If you don't have an Android device, you aren’t out of luck. In the App Inventor Design view,
click the Package for Phone drop-down button, and select one of the three options for
packaging an app (see Figure 4-31): Show Barcode, Download to this Computer, and
Download to Connected Phone.
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The barcode mechanism (which is just a machine-readable
URL pointing to an app) is useful for apps stored in the cloud. o~ 0 %
App Inventor can create a unique barcode for your app. Downiosd 1 this Computer

When users scan it, Android downloads and installs the app Downdsad  Connactad Phore

automatically
. 6 When you select the Download to this Computer option, an ~ Figure 4-31 App Inventor app

Android Package (.apk] file is created. You can install packaging options

.apk files directly on Android devices via a USB drive or

Bluetooth. In addition, you can store an . apk file on a Web server and navigate to it by using
the Android Web browser. Essentially, you transfer an. apk file to a device, and the device
takes care of installing the app.

be lifted in the future. For now, however, users must select Settings, Applications from the menu, and then
click the Unknown sources check box, which enables them to install apps from any source. App inventor
selects this opbon automatically in the emulator.

Q Detective Work

Add a display mechanism to keep track
of who has sent findme text messapes,
as shown in Figure 4-32. (Hint: The
mechanism isn't a button; it's a
ListPicker component.)

2. Display the date and time of each
findme message, as shown in
Figure 4-33. (Mint: A list is used.)

/B As of this writing, App Inventor apps aren’t aiowed on the Android Market, but this restriction will most Bely
&

Figure 4-32 Triggering a display mechanism
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Chapter Summary

AN 5554: <build>

Figure 4-33 HKeeping track of findme messages

Chapter Summary

e App Inventor Is Google's Web-based IDE for creating Android apps. It gives you access to
data storage, location services via GI'S, telephony and messaging capabilities, and more
features built into the Android OS.

# The Android emulator is where you test vour code if vou don't have an Android phone,
It's a software-based phone that makes most of the Android OS5 available for testing,

= When creating apps with App Inventor, vou select and place user interface components
for your app and use the Blocks Editor to specify how the components work together,

s App lnventor stores your projects in the cloud on Google's servers,

s The App Inventor workspace is divided into several sections, The Palette expands and
collapses to display the group of app components you want to work with, The Viewer
represents an Android phone's screen and is where you drop components. The

Cipmgle M2 emggte barmng Al Byhis Boorml. May et bevpual scamal, o slymcaal mosheieor en pan. Due i esonime rights
sl v irw bem. doovnnd ihat iy soppimend corneni o e ol nedendly a8 the oot lormeng cqomenee l.'..wu':.;.'.ﬂ:lr:l reserres hor gl




3

Google Android: App Inventor

Components pane gives you a hierarchical view of your app and can also be used to
select components. You use the Properties pane to set properties for the currently
selected component and the Media pane to upload custom audio or video for vour app.

e Blocks are graphical representations of code snippets that snap together to form your
program's logic.

e The Blocks Editor isa Java Web Start program stored on Google's servers. Java Web Start
enables you to deploy apps without the installation headaches associated with desktop
applications,

e The Blocks Editor supplies sets of code blocks vou can use to develop apps: the Built-In
blocks provided by App Inventor, a group called My Blocks that represents the objects
created in the App Inventor Design view, and an Advanced block that provides
mechanisms for setting global properties of certain components.

s App Inventor can make it hard to discern tiers in the MVC design pattern because you
don't have access to the code behind the app. However, one benefit of using App Inventor
is that it accepts only blocks that work together.

s In App Inventor, the process of concatenating strings is called a join. You can add a string
literal by typing a value in a text block.

s App loventor doesn't create Android Services.
s Non-visible components have no user interface; they simply supply data.

s You have three choices for packaging and deploying an app: Show Barcode, Download to
this Computer, and Download to Connected Phone. App lnventor can create a unigue
barcode for your app that users scan so that Android downloads and installs the app
automatically. An Android Package (.apk) file is a deployment bundle for installing
Android apps.

e As of this writing, App Inventor apps aren't allowed on the Android Market; however,
users can select the option to allow unknown sources so that they can install apps from
any source.

Key Terms
Android Package (.apk)—A file used as a deployment bundle for installing Android apps.

App Inventor—Google's Web-based 1IDE for creating Android apps. It includes a user
interface designer and a code block editor.

blocks—Graphical representations of code snippets that snap together to form an app's logic.

emulator— A program for testing code that can be used if an Android phone isn't available.
The emulator is a software-based phone that makes almost the entire Android OS available
for testing.
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Review Questions

Java Web Start—A technology that enables developers to deploy full-strength applications
without the installation problems of typical desktop applications.

join—The process of concatenating strings in App Inventor.

non-visible components —Objects that have no user interface and are used to access Android
system services, such as location and messaging services.

Review Questions

2,

i
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App Inventor is considered a traditional IDE. True or False?

Which of the following is mot included with App Inventor?

a. Viewer c. Blocks Editor

b. Code Editor d. Emulator

Which part of the Design view can you use to see available components?

a. Palette ¢ Media pane

b. Properties pane d. Design area

Where can you upload graphics and sounds for an app? (Choose all that apply.)
a, Media pane ¢, Dalette

b. Properties pane d.  All of the above

App Inventor's Blocks Editor is an example of encapsulation. True or False?

Which of the following is a benefit of using App Inventor?
a. It allows you to customize the code that's generated.
b. You can "force” blocks together,

r

Projects are stored on vour hard drive,
d. It accepts only blocks that fit together.

Which of the following is a Blocks Editor group? (Choose all that apply.)

a. Built-In c. Advanced

b. My Blocks d. Social

The process of concatenating strings in the Blocks Editor is called which of the
following?

a. Join c. Stitch
b. Combination d Meld
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Non-visible components belong in which tier of the MVC design pattern?

a. Controller
b. View
c. Maodel

d. They don't fit into this desipn pattern.

Which of the following is nof a packaping option in App lnventor?

a. Show Barcode . Download to Connected Phone
b. Download to this Computer d.  Publish to Market

Up for Discussion

Why do you think Google adopted the Java Web Start technology for the App
Inventor Blocks Editor? Explain your answer,

As of this writing, App Inventor apps aren't allowed on the Android Market. Name
at least three reasons for not allowing these apps. Do vou agree with the policy?
Explain your answer,

Why do you think Android services can't be built in App Inventor? Explain your
dFESWET .

Which of the deployment options for App Inventor apps is the most convenient?
Which is the least convenient? Why?

Discuss the pros and cons of open-source software, and relate the open-source
madel to free versus paid apps.

Programming Exercises
1.

Create an App Inventor app that calculates and displays a circle's area and
circumference. Ask users to supply a radius for the circle,

Create an App Inventor app that calculates and displays a rectangle’s area and
perimeter. Ask users to supply the length and width for the rectangle.

Create an App Inventor app that converts temperatures from degrees Fahrenheit
to degrees Celsius, Ask users for the temperature in degrees Fahrenheit, and use
the following formula for the conversion:

C=5/9(F- 32)

Create an App Inventor app that converts temperatures from degrees Celsius to
degrees Fahrenheit. Ask users for the temperature in degrees Celsius, and then use
the following formula for the conversion:

F=9/5*C+ 32
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Programming Exercises

. Create an App Inventor app that combines Programming Exercises 3 and 4.
It should allow users to choose to convert the temperature from Celsius to
Fahrenheit and vice versa.

6. Create an App Inventor app that sends SMS text messages. Ask users to enter data
that specifies the number to send the message to and the body of the message. 101

Create an App Inventor app that displays a device's GPS coordinates. Update the
location every 15 minutes.

iy
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Google Android:
Motorola MOTODEV
Studio

In this chapter, you learn to:

Distinguish between Eclipse and MOTODEV Studio

Use MOTODEV Studio to create Android apps

Create Android Services and Broadcast Receivers

Create a standard “Hello World" app that displays an alert message
Handle click and touch events

@ @

Write a basic game program that draws onscreen
Use the Java Timer and TimerTask classes
Create context menus

Store and retrieve app data

Play sounds in code

Use the Location API

Send and receive text (SMS) messages

©)
(@)
@
@
©
@)
(©)
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Eclipse and MOTODEY Studio

In Chapter 4, you learned how to build Android apps with Google's cloud-based IDE, App

Inventor. In this chapter, vou learn how to write Android apps with Motorola's MOTODEV
Studio. Why a second tool? With App Inventor, you can create only Android Activities, and
you're stuck with code blocks (powerful as they are) supplied by App Inventor. If you want to

create an app to do something that's not available in the Blocks Editor, you're out of luck
103

App Inventor was invented for nonprogrammers. Because you aren't one of these folks, you
can learn how to write your own code for Android apps. MOTODEV Studio is based on
IBM's Eclipse IDE, the preferred tool for writing Android code. It incorporates the Google
SDK and many Android-specific tools. If you want to develop more sophisticated Android
apps, this chapter is for you.

Eclipse and MOTODEV Studio

Motorola's MOTODEV Studio is an 1DE for developing Android apps. It's being used in this

baok for a few reasons:
e It uses the latest version of the Eclipse [DE,
e It inteprates the Android SDK.

e It allows you to choose the Android version, including the latest version, your app
supports.

e A single installation includes everything you need.

Make sure you follow the mstaliabon instructions i the *MOTODEY Studio” section of Appandix A before
starting this chapter s exercises.

Studio includes Android-specific tools to help make developing Android apps as easy as
possible. (It also includes some extensions to target Motorola handsets, although you aren't
using any in this chapter.) As mentioned, it's based on Edlipse, which is an open-source
platform with powerful plug-ins.

At its core, Eclipse is a robust application framework. It includes mechanisms for developers
to work with files and network resources. The idea is that developers can use Edlipse to
develop their own apps and not have to worry about the things most apps must do. Instead,
developers can focus on what makes their apps different from others by creating plug-ins,
which are bundles of functionality that add to Eclipse's capabilities.

The Java development tools that ship with Eclipse consist of the Java Development
Environment (JDE) plug-in that runs on the 1IDE. The JDE supplies tools that enable Eclipse
to perform many tasks associated with Java d evelopment: editing Java files, compiling Java
files, debugging Java files, and so forth. MOTODEV Studio is also a plug-in that includes
many features from the Java Development Environment (JDE} plug-in in addition to those
targeted at Android development.
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Google Android: Motorala MOTODEY Studio

Eclipse has its own vocabulary to define availa ble objects. A workspace is a set of files on disk
to help organize your development projects. This term is based on the metaphor of a
workbench, which is simply an arrangement of windows in the Eclipse IDE. These windows
are called perspectives and views. A perspective is an editor for working with specific file
types. A view is a window that displays some aspect of the project. When you start Studio, you
see the default workbench for Android development.

available. MOTODEY Studio mcludes the Eclipse Help system, however, which is quite good. You can access

This chapter doesn't delve into details of the Eclipse development, as entire books on this subsect are
it through the Help memu.

Android App Development

A central feature of the Android OS is that your app can make use of other apps as long as
permission is given. To make this happen, the OS5 needs a way of activating different objects,
including objects you create and those that Android provides. You learned in Chapter 2 that
Android can activate four types of components: Activities, Services, Broadeast Receivers, and
Content Providers, The following paragraphs give you a quick review of these components.

Activities are visual components that the user sees when running your app. Your app can
contain a single activity or multiple activities. Usually, one activity is marked as the first
activity, and it activates the next activity based on user input or your program design,
Activities inherit from the Activity class that the Android SDK makes available,

Services can be thought of as activities with no user interface. All services inherit from the
Service class. The classic example of a service is a background music player that runs while
the user interacts with yvour app's activities.

Broadcast Receivers, which inherit from the BroadcastReceiver class, wait for events outside
your app to happen. Many are activated via code to let users know a text message has been
received or the battery is low, for example. An app can have as many broadeast receivers

as needed to receive messages. These components don't have a user interface, but they can
start an activity that does.

Content Providers make specific parts of your app available to other apps. These parts might be
stored in the file system or ina database. Content providers inherit from the ContentProvider
class. The built-in Contacts app, for example, makes a content provider available so that
other apps, including those you write, can have access to the user’s contacts list.

The Anatomy of a Java Class
All Java classes have the same basic structure; most begin with a package declaration, as follows
package com.packageName;

Packages are nothing more than the combination of a unique identifier and folder
information. They allow Java developers to keep their code separate from code developed
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by others. The convention is to use the URL of a company Web site because it's guaranteed
to be unique. The package declaration must be the first uncommented line of code.

Next is the import section. You must import any classes that aren't included in the package—
that is, classes declared in other packages. Import statements are placed outside the class
declaration {usually before it), and if you have more than one import statement, their order

doesn't matter. These statements have the following syntax: 18

import com.packagedame.ClassHame;

If you want to use multiple classes in the same package, you can import the entire package

by using the * wildcard, as shown:
import com.packagedame. *;

Using this wildcard might seem to be a problem, given that packages can include hundreds
of classes, which could make your program unnecessarily large. The Java compiler is smart
enough, however, to include only the classes you actually use in your program, so you're
safe using a wildcard in this manner.

The class declaration is where you name your class, declare its superclass (if any), and declare
which interfaces it implements. The convention is to capitalize class names. The class
definition is placed inside the class declaration’s curly braces,

public class ClassMame extends Superclass implements Interfacel, s |

Interface?{
/f class definition

}

The class definition is where you declare variables and methods. For the most part, the order
in which you declare them doesn't matter. The scope ofa variable or method is loosely defined
by the block in which it's declared. Instance variables are variables declared inside the class
declaration but outside any method. They're in scope for the life of any object instantiated
from the class. The convention is to include instance variables at the beginning or end of the
class definition in a group. Although you can include instance variables anywhere in the class
definition, scattering them throughout your code makes it much harder to read and debug,

Methods are declared inside the class definition and include curly braces, too. The code you
write between braces runs whenever the method is called. Any variables you declare in a
method go out of scope when the method is finished and aren’t available outside the method.

Constructors are special kinds of methods declared in the class definition. They don't include
return types because by definition, they return instances of the class. They always have the
same name as the class, as in this example:

public ClassName(){
S/ any object initialization

A full Java class might look something like this:

package com.packageName;
import com.packageMame.{lassNamal;
import com.packageName.ClassName?;

Eubl'i c class ClassMame extends SLII_IPEI'CTESS implements Interfacel e
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Interface?{

private int instanceVariahle;

public void setInstanceVariablel(int instanceVariable){
this.instanceVariable = instanceVariable;

1
public int getInstanceVariable(){
. 106 return instanceVariabhle;
public ClassName(int instanceVariable){
this.instanceVariahle = instanceVariable;
1

public void someMethod(){
int aMethodvVar = someMethodReturnValue();
doSomething(aMethodvar);
public int someMethodReturnValue(){
S/ must return an int
return 0;

public void doSomething(int wal){
J// do something here

1

1
i
All elass information must be stored in a file with the same name as the class and with a . java
extension. 5o the preceding code, for example, would be stored in ClassName. java.

Your First Android App: Hello Android!

Your first app written in MOTODEV 5tudio is identical to the one you created with App
Inventor. It consists of a text box for user input, a display label, and a button that triggers an
event when the user touches it. Along the way, you use different perspectives and views to
work with the files that make vour app work,

if you haven't instalied or set up MOTODEY Studio, refer to the *MOTODEY Studio™ section of Appendix A for
mnstallation steps and nstructions on setting up Studio.

I

HOW-TO 5-1
‘Q 1. Start Studic. To create a new project, click File, point to New, and click
Android Project Using Studio for Android. In the New Android Project
dialog box (see Figure 5-1), type HelloAndroid in the Project name and
Application name text boxes. Leave the default seftings shown in the
figure for the rest of the project's properties, and then click Finish.

(continues)
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Your First Android App: Hello Android!

I

(continued)

Create an Android project using MOTODEY Studio for Andraid
Creates a new Android project résource. 107

Project name:  HelloAndroid

Contents

O Create new project using sample
() Creare project from existing source
¥ Use defauit location

Location: /Users/tduffy fworkspace3 [ Rrowse.. )

Target

SDK Target |Wendor | 4P Level | Platform
™ Android 2.2 Android Open Source Project 8 22

] Android 2.3.3 Android Open Source Project 1o 233

! android 4.0 Android Dpen Source Project 14 4.0
Application

‘Application mame:  HelloAndraid

Package name: com_helloandraid

Activity name: MainActivity

Min SDK version: 8

Add native suppart

(] Obfuscate java classes

@ (<mack ) mems ) (( Cancel ) (SEmmR)

Figure 5-1 Creating a new Android project

(continues)
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(continued)

A= you can see in Figure 51, the Android 2.2 SDKis targeted, even though the latest versionis 4.0,
A= you learned in Chapter 1, most Android devices run older versions of the 05, Because this project
doesn't use any of the latest features, the Android 2.2 50K i= selected to target as many devices
as possible.

A\

perspective, ciick Window, paint to Open Perspective, and ciick MOTODEY Studio for Android. Views

This book uses the standard MOTODEV Studio for Android perspective {see Figure 5-2). To open this
include Package Explorer, Rle Explorer, Editing, Emuiator Control, Snippets, and Device Mana pement.

? | Packape Explorer

B
* r—

e et
g et

", . m——— i mees B B e Womes Disses © resa f tosess ey 00
L \{!IIL_.-H.- - n-4 =
-
Emulator Control view
Dutline view T
Y ——

LR e ep——

Jﬂem Management wiew | e

Figure 5-2 The MOTODEV Studio for Android perspective

Studio creates the project assets for you. Package Explorer, in the pane on the left, is
where Studio displays these assets, such as files, media, and images.

2. Click to expand the Package Explorer nodes src, gen, and res (short for
source, generated, and resource), as shown in Figure 5-3, so that you can see
the MainActivity.java, R.java, and main.xml files.

{continues)
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Your First Android App: Hello Android!

(continued)

ﬂ Extensible Markup Language [XML) = a M{i’ﬁll Explorer] = ]
tag-based language designed to store

=
mformation. Developers can use it to define - = 109 .
the structure of the information they want ¥ HetlnAndeold
to store and include the structure with the M

informatian. v & F':.'m-hﬂlmlnd:rmd
B |J] MainActivity Java
¥ :# gen [Generated Java Fites]

XML iz outzide the scope of this book. i F‘I-*lPﬂndrmﬂ
' Formare mformation, start with the XML ¥ |1 R.java

tutorial at www. w3schools.comymils, . e

'i;;‘va:-::h
* = bin
¥ =res
3. As you've probably guessed, :j::ﬂ::.rf:'

main.xml in the layout folder defines ¥ = drawable-mdpi
your Ul. Double-click the main.xmi ¥ & layout
file to open it. The code in this file . il'““""""'
is specific to Android apps and B Ao

includes properties for each [E project.properties
component as well as the app's
structure. Click the main.xml tab
at the lower left of the Editing view
to view the code (see Figure 5-4).

Figure 5-3 Expanding nodes in Package
Explorer

{continues)
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(continued)

Azl version="1.8" sncoding="utFf-§"Ts

«LinearLayout smlpsiondroid="bittp: ./ schesas . ondroid. con/apk/res ondroid®
1 ln ondroid: orientations= "vertical®

endraid: layout_widih="F{1{_paremt "

ondraid: loyout_height="Fill_paréent"”
-

aTanlViaw
endroid: loyout_widihe"Fi11!_porest®
andrai d: layout_hel ght= "srap_cantent ”
endroid: bext="Bst riag/hella”
£

aflimenrioyouts

] Gragmical Layeet | = main.mi | T

Figure 54 Themain.xm] file in the Editing view

4. Click the Graphical Layout tab (see Figure 5-5). You use this view to design

your Ul by using a form designer and component palette, much like what you
used in App Inventor.

{continues)
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Your First Android App: Hello Android!

(continued)
L =5
Eairiag coaly. defaudy *"r'E_l___.:_'- Ardrod 2.7 _' Creare
3,718 WA e Onet 0 | Poctean B | Morrrd 58 | Dy timse 0 | Thesae H|
111
Fabmme i "'__| ...il;i

Farm Widgat

T Fislgs
Lapmars

e ik
gt & Medy
Tirwa & Care
Tearshing
Aaduan i

| Cuntam & _eury Vi

7| Graphical Lypoue remie o

Figure 5-5 The main.xm]1 file in the Graphical Layout view

The Graphical Layout view is the visual designer you use for the user interface.

You can choose the emulator “skin” you want as well as orientation and theme, for
example. Figure 5-5 shows the 3.7in FWVGA Slider theme in Portrait mode. Later, you
can experiment to see what your apps look like in a variety of formats. You want your
app to look good in as many configurations as possible. For now, the defaults are fine
for developing your app.

Ay  Androd is used on many devices that vany in look and feel, so0 when you buidd an Android app,

Vi you should test it on as many devices as possible. With MOTODEY Studio, wou can do some
muitipée-device testing nght in the emulator.

(continues)
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(continued)

5. Under Package Explorer is a tabbed T r——t —=

view containing an outline of the ¥ | Lineartayeut
112 components used in the app, Ab TextView - “Hello World
conveniently called the Outline view.
If necessary, click the Qutline tab,
and then click to expand the
LinearLayout node and see the
TextView component currently
used in the project (see Figure 5-6).

6. Click the TextView component you
just added to select it, and then open
the Properties view, where you set
the currently selected component's
properties (see Figure 5-7).

A TextView is an Androsd Label component. Figure 56 The Outline view

If you can’t find the Properties view, you can open it by dicking Window, Show View, Other, General,
Properties from the menu.

{continues)
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(continued)
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Figure 5-7 The Properties view with the TextView component selected

7. Click the Text property and delete the value, which sets the text of the
TextView component to nothing. Don't worry—your app will set the text to the
right value later. You're going to duplicate the behavior of the HelloApplnventor
app you created in Chapter 4.

8. The left pane of the Graphical Layout view is a palette of available views for
your app. Expand the Text Fields group, and then drag a Plain Text
component to the Ul inthe middle (see Figure 5-8). The Plain Text component is

the first Text Field available.
{continues)
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(continued)

Al the avalable wews are subclasses of the Vi ew class, which vou develop to create Ul components.
Because of polymorphism, subclasses can akways be substiuted where a superclass is expected.

Aty iocake Wl | Amdrond 2.2 | crare
L 7in WAGA Mpwen Oneb o | Pererair (9l Mermal b0 | Dy oma 8] | Thema ¥

akme 1= I = Fia e e e T = 8 0

Farm Widgsts
Teat Fahis

Lapoins
Compasits
Privagis & Media
Time & Daiw
Transivans

Advanced

Cunscm & _rary ¥iows

T] Craphical Layost ~iir x|

Figure 58 Dropping an EditText component

9. IMake sure editTextl is selected in the Outline view, and then set the Text
property to nothing (blank) and the Hint property to Enter Your Name. In the
Miscellaneous section, set the Layout width property to fill_parent and the
Layout height property o wrap_content. The Ul should lock like Figure 59.

There are a lot of properties, somake sure you set the comect ones!

(continues)
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(continued)
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Figure 5-9 Adding an kditText component

A benefit of using an IDE with an integrated form designer is that it creates the
necessary code as you design the Ul visually. In this case, Studio modifies

the main.xm1 file to reflect the changes you've made.

10. Click the main.xml tab to see what's going on with the code (see Figure 5-10).
As you can see, Ul components are declared hierarchically in the XML file.
All the View components are children of the LinearLayout container, and all
properties of each component are stored in key/value pairs caled attributes

in XML.
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(continued)
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Figure 5-10 The main.xm1 file reflecting changes made in the designer

11. The next Ul component you need is a Button. Click the Graphical Layout view,
expand the Form Widgets group, and drag a Button component to the U
In the Properties view, set the Text property to Press Me. Figure 5-11 shows
the modified interface.

{continues)
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(continued)
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Figure 5-11 Adding a Button component to the W

There's one more piece of code to write for the Ul. Because you want to access the
original TextView component provided by the Mew Project template, which displays

“Hello World" by default, you need to supply an ID (by adding an id attribute) for the
component to get access to it. The Graphical Layout and Editing views stay in sync

regardless of where you do your editing.

12. Tosupply an ID, click the main.xml tab. In the Editing view, add an id attribute
for the TextView component inside the <TextView= tag (see the highlighted line
in Figure 5-12) by entering this code:

android: id="8+1d/textViewl"

#77y The value used for the id attribute follows the Andmid naming conventions for Ul components.
';_,/f Later, when vou write code to modify what’s displayed, the 0K creates a reference to the comect
L compaonent based on the name. This process is called "milating the W and it’s discussed m more

detad later in this section.

(continues)
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(continued)
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Figure 5-12 Adding an id attribute to the Text\View component

13. Save your work by clicking the disk icon at the top of the window. Double<lick
the R.java file to see how Ul elements are accessed in code (see Figure 5-13).
Take care not to modify this file, as incorrect code can corrupt your app.

References are made to each Ul element with an id attribute. Ul components with no
id attribute can't be accessed, which makes sense for a label that never changes its
display. However, if you plan to modify any compoenent in your code, you must give it
an id attribute. In this case, you need access to the text entered in the EditView
component and the text displayed in the TextView component, and you trigger the
display with the Button component.

{continues)
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(continued)

Ll i i =R
BT AMTO-LIRERATID FLLL 00 KOT W00 1Y

suckogn com.balloasdreid; 1 19

public Fisal <less A {
purlic static fimel cless etir |
}

public static Final clows drosable §
peblic atotie fisal ink §c_losncher-Bx7S80B008;
1
public stottc Finel closs id
peblic stotic fimal int PuCtorl-Bu7 RSN |
peblic static Fimal int editTest - FRSNAL;
peblic atotic fimal int tertViewl-SecrFious;
I
public staele Flhal class Laysue [
pebllc stotlc Timal int sain=Bu7FEI000E |

}
public stotic Final closs siring {
peblic stotic fimal int ope nose-BaPAleEN;
peblic static fisal int Aello-BaTrlasdad;
1
¥

Figure 5-13 TheR.javafie

Jzva has multiple meanings. When vou declare avarishle £1nal, it can't be changed. This is how
constants work in Java. When you declare a method £1nal, it can't be ovemidden; when you
declare a class T1nal, no subciasses can mherit from .

ﬁ The R. jawva file defines a class named R that's declared as= Final. The final keywordin

Mow that you have created the view for your app, it's time to add the functionality in
the Controller tier. You do that by creating an event handler for the c14 ck event of the
Button component in MainActivity. java. The Model tier for the app is the text

the user enters.

14. Doubleclick MainActivity.java in Package Explorer to open it in the Editing
view. Add the following import statements shown in bold:

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

{continues)
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(continued)

You might need to expand the mport section by chicking the + sign in the keft margin of the Editing view.

—E)

As mentioned, the * character is a wildcard. When used in an import statement, it ncludes all dasses
in 3 package.

The view class is the superclass for all Ul components. The widget package includes
all the Ul components.

15. Next, you add instance variables for each Ul component. These vanables
enable you to manipulate Ul elements while the app is running. Add the
following code shown in bold just after the class declaration:

public class MainActivity extends Activity{
/** Called when the activity is created. */

private Button btn;

private EditText edit;

private TextView view;

16. Inside the onCreate() method, you need to instantiate the instance variables.
To do this, you refer to the r. java class and use the inner id class to get
pointers to the actual components. Add the following code shown in bold to the
onCreate() method:

super.onCreatelsavedIinstancesState) ;
setContentView(R.layout.main);

edit = (EditText)findViewById(R. id.editTextl);
view = (TextView)findViewById(R.id. textViewl);
btn = (Button)findViewById(R.id.buttonl);

sttributes. Using 1d attributes defined in . java to create objects is known as inflating the LI,
which iz the proces s of instantiating objects crested inthe form designer. So to access compaonents
from main. xml, you use the FindVi ewById() method and pass a reference to the objects
penerated in R . java. Then youcast the obeects to the cormect ohject type. (Casting i the process
of changing an object from one type to amather. In Java, you can cast only objects existing in the
same class mhertance tree.)

ﬂ R.java contains references to the components used to buid the Ul in the form designer as 1d

{continues)
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(continued)

Finally, you need to assign a c1ick event for the button. You create the event
handler in the GUI container by implementing the onCl4 ckListener interface in
MainActivity.java. As you learned in Chapter 3, implementing an interface 121
makes the MainActivity class an onClickListener, too. There are four steps:

» Import the interface class.

» Implement the interface.

« Register the listener with the object that will handle the event.
« Write the code that handles the event.

17. First, add the following line to the import section of the code to import the
interface class:

import android.view.View.OnClickListener;

18. Next, to implement the interface, you must perform two tasks. First, add the
implements clause (in bold) to the class declaration, as follows:

public class MainActivity extends Activity implements OnClickListener{

19. When you add this line, Studio displays an error icon to the left of the line. Click
the error icon and doubleclick Add unimplemented methods to add the
onClick() method to your code and officially implement the onCl4ickListener
interface.

20. Because the Button component is the object that triggers the event, you must
register the listener with this component. Add the following code to the end of
the onCreate() method to register the listener with the button:

btn.setOnClickListener(this);

expects an mstance of a class that implements the OnC 11 ckL i stener mterface. Because the

Maote the thi s keyword in the preceding code ine. The setOnClickListener () method
ﬁ MainActivity class does 0, you can pass thi s o the method.

21. Last, you need to add code to the onClick() method that handles the event.
When the user touches the button, a welcome message is displayed in two
ways: in an alert and then in the view's TextView component. In Android, you

{continues)
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(continued)

use the Toast class, which is part of the widget package, to display alerts.
Modify the onC1ick () method as follows:

. 122 public void onClick(View v){

if(btn=v){
String msg = "Welcome to Android, " + edit.getText()+ "!";
Toast toast = Toast.makeText(this,msg,Toast.LENGTH SHORT);
toast.show();
view.setText(msg);
¥
S

Remember that Android apps are written in Java. Java uses a single-inheritance model,
meaning classes can extend only a single superclass. As you learned in Chapter 3, Java uses
inter faces to simulate multiple inheritance, In this case, MainActivity is an Activity as well as
an OnClickListener object. It can be treated as both types of objects because of the way Java
handles multiple inheritance. The capability to be treated as an Activity is inherited through
the Activity class. The capability to be treated as an OnClickListener is made possible by
implementing all methods declared in the OnC1ickListener interface. Java classes can inherit
from only a single class, but they can use multiple interfaces, After the OnClickListener
interfice is implemented, MainActivity & an Activity that can befiave like an
OnClickListener.

Running in the Emulator

HOW-TO 5-2
Q 1. To start the emulator, click Run on the menu, point to Run As, and click
Android Application using MOTODEV Studio. If you're asked to run the
emulator as a Studio/Eclipse view, click Yes. If you're asked to save
changes, click Yes in the Save Resources message box. The emulator
starts in the same view as the Properties view. (Like the App Inventor
emulator, it can take a long time to start.)

2. If you're having problems starting the emulator, click the Device
Management tab at the bottom, and then click Start from the drop-down
list associated with the Android device you want to start. After the emulator
starts, your app is loaded. (You might have to unlock the screen, click the app
name to load it, or both.) Enter your name in the text box and click the
Press Me button (see Figure 5-14).

Copmghi 22 Conpgee Lormons. ARl Bay his Beservod . May notheoopiml scemed, or dupticsial m wdoicor en pan. Due i dimne rights, some dend ey content may be suprcsad men e chook ad b cChapens o
Ealinnzd review b deomad that oy sopprescd conteni does ot nedensdly a8t the overll loeming eqoiomee. Ceng o Leoreng mesores hergh o mmer e sddiaoed oo sy ne o subseogueni ighis rosinceom roguen: i



Your First Android App: Hello Android!

Q Detective Work

1. Modify the code so that the app displays

i MoTODEY L) Feeds 0 ] — it =

the correct text when no name is entered. | Frows emeator-5554, Andred 2.2) |

Modify the code so that the message is
displayed in the app's title bar after the AT Ol 226 0
button is pressed.

b

tom

Working with MOTODEV Studio

and Eclipse

As vou've learned, MOTODEVY Studio is an
application plug-in written on top of Eclipse that
makes Android-specific tools available to Eclipse.

ABC = DEF
The benefit is that Studio can make use of all the
features that make Eclipse a useful editor as well as KL MND
all the tools available in the plug-in. You can think / '

of Studio as a subclass of Eclipse: It adds functions T TOT) TPATE
to Eclipse to create a more specific tool. This

section describes some helpful features that are
available in MOTODEY Studio and Eclipse.

Eclipse is a full-strength editor with features Figure 5-14 Helio Androud after entering
included in most current code editors. One is code  text and pressing the button

folding. You might have noticed the + and - signs

in the left margin of the code editor, shown in

Figure 5-15. You can use these symbols to show or hide blocks of code as necessary. They're
similar to the expand and collapse features vou're familiar with in other interfaces. This
mechanism helps vou make better use of available screen space and is especially helpful when
you're working with large files.

% import android.opp.Ackivity;[] :::0;:: j:::z:::p;jmﬂr |
! id. o8, B ;
import andreid, view, Vies;
import wndrold, vies, View, OnClickListenar;
isgport android, widget . ;

Figure 5-15 Folded and unfolded code

Eclipse also includes extensive context menus. You can right-click almost any object to see a
list of its available features. For example, Figure 5-16 shows the context menu that's displayed
when vou right-click the Button object in the HelloAndroid MainActivity.java file
Because this object was right-clicked in the Editing view, the context menu includes a Source
item that shows yvou additional things vou can do with the Button object, including
penerating overriding methods, The more useful items include Add Import, which enables
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you to simply declare a type and import it into your project afterward, and Generate Getters
and Setters, which generates read/write access code for an object.

- Undo Typing wZ
124 Revert File
. Save S
Open Declaration F3
Open Type Hierarchy F4

Open Call Hierarchy  ~CH
Show in Breadcrumb  “C#B

Quick Qutline O
Quick Type Hierarchy BT
Open With ]
Show In CEW ]
Cur "X Toggle Comment =/
Copy L Remaove Block Comment g {1
Copy Qualified Name Generate Element Comment K
Paste 4
Correct Indemtation |
Quick Fix #1 Farmat H8F
Format Element
Refactor CET [
Local History 3 Add Import oM
Organize Impons o480
References 3 Sort Members,_.
Declarations L4 Clean Up...
Add 1o Snippels... Override/Implement Meathods...
Generate Getters and Setters...
Run As ' Generate Delegate Methods...
Debug As » Generate hashCodel(} and equals()...
Profile As » Generate tosgringi)...
Validate Generate Constructor using Fields...
Team » Generate Constructors from Superclass...
Compare With [ ]
Replace With [ Externalize Strings...

Preferences... sl Fill Java Code Based on Android Lavout...

Figure 5-16 The context menu for a Button

The Refactar submenu has some useful tools, too. OF particular interest is Encapsulate Field,
which you can use to generate getter and setter methods, declare access types, and generate
method comments, all in a single step. Making use of features in the Source and Refactor
submenus results in far fewer errors than writing code by hand.

code better” is somewhat subjectve, but penerally it means making t mare efficient, more reusable, ar
easier to read. When you refactor your code, you must take care never to bresk other code that uzes the
code you're refactoring.

ﬂ Refactoring i= the process of rewnting vour code to make it better without changing its behanor. Makng
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As you learned when you implemented the OnClickLi stener interface, when you implement
an interface or extend an abstract class, Eclipse can generate abstract method stubs, which are
placeholder methods you can use and modify as needed (see Figure 5-17}. This might not

seem important, but some interfaces have dozens of methods to implement. Getting Eclipse

to include stubs for you eliminates a lot of potential errors.

125 .
kg public closs WEROAREINAEY extends Activity implesents Onilicklistener( =
| private B & Add esmplemented methods |1 meiod to implemans:

(k= privats B & Wake e Maindotin abstrac - B, e, Ve, 0N CHCRL 50 nr S8 1k} [
(= Privats T o psame in file (362 1) |
pew falle B RIame in workapace (CHE
= #0verride
| = public vo
super
sotlo
edit
Wiew
bin = | e
bkn. s 4 B Tl e v Tuie do ook fni dgoen

Figure 5-17 Adding unimplemented methods

The Outline view you used for the main.m1 file is useful for looking at source code, too. This
view is context sensitive, so it displays the members of a class differently than it does an XML

file (see Fipure 5-18).

[ snippets | 57 Outline 2 . O 5 Smippets |8 =
: - | » = LinearLayout
BEawe ™
i Ab tewtView 1
S avimni | Beditor |
s Il'l'lp-uﬂhdd:llrnﬁ I button] - “Press Me"
= angndid.app sy
‘- android.os.Bundle
- android.view. View
4 android.view. View.OnClickListener
4 android.widget.”
| v (3 MainActivity

B ban : Bution

o edit . EditText

o wew  TextView

@ o onCreate{Bundle) | voud
@ - onClick{Wiew) | void

Figure 5-18 The Outline view for MainActivity.java on the left and main.xm1 on the right
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Eclipse includes code completion features that are  pea, setOnClickListener(this);

also context sensitive. So when you type the @ addFocusables(ArrayList<Views views, Intdr]
'h,a £ I:t b t !_- 5 thtl @ aodFocusables{frrayList<Wiews vigws, Iﬁlﬂ!"
. character after an object reference in Java ® addTexChangedListensrTextWatcher witch

code editor, Eclipse generates a list of available ::”"’ @ addTouchablesiArmaylist <views views) : voi

members for the object, as shown in Figure 5-19.  irqy @ @pendiCharSequence text) : vaid - TeutVies

126 @ appendiCharSequence DexL, inl STAM, inT end [
. Similarly, when you type the : character after the . :ﬂ'"“:‘";'i""ﬂ ¢ waid 'F:m"_“::ul | i
android namespace in main.ml, Eclipse : m::;;:;ﬁmm 2:“ .
penerates a list of available attributes for the i _wﬂm e = Visw |
object (see Figure 5-20). : ey e v e )
Figure 5-19 Code completion for the
Hello Android button
ﬂmir-m'd:ld- "Bl dAtent Vi ewd "
(E] androld bufferType Datgrmings the minimum type that gorTexrl) will

(5 ardroid text return. fensim]
¢ :“ = | (B ardroid hint
::d:::d_ (% android-textColor
Atk | (8] android-textColorHighlight
(B android-vextColorHim

<requesd (B android-textippearance

FtTeuts | (§ android-tewtSize al
(&} andrgig T aley 3
thon | B android typelace 1

androidy Ria Py

Figure 5-20 Code completion in the J{ML code editor

These tips just scratch the surface of Eclipse and Studio development. For more information
on the IDE, consult the Help menu.

Advanced Android Apps: DotSmasher

The DotSmasher app is a pame in which the user taps onscreen where a dot is displayed and
tries to touch the dot. The dot moves around the screen randomly, and users score points
each time they touch the dot. You need to write code for displaying dots randomly, starting
and ending the pame, and keeping track of the score.

For the DotSmasher app, you need to perform the following tasks:
1. Create a custom canvas that draws the dot and score onscreen.

2. Subclass the TimerTask class that supplies instructions to run repeatedly until the
game ends.

Implement a MainActivity that instantiates the app's objects.

4. Provide a way to restart and end the game.
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Most game programs follow the same recipe: The game must gather input from the user,
process the input and any other data, and render objects onscreen. Usually, the program
creates event handlers that listen for user input via the mouse, kevboard, or other input device
and a game loop that manages data processing and rendering the display. After a game loop is

started, it continues until it encounters some end condition.
127

Java provides some classes that make programming simple games easy. In this example, you
use the Java Timer class to give the game loop a custom implementation of a Java TimerTask.
You also create a custom canvas to handle all drawing onscreen.

HOW-TO 5-3
Q 1. Start by creating a new Android project, naming it DotSmasher, clicking
Android 2.2 as the SDK target (because you don't need the newest
Android features for this project), and clicking Finish.

2. InPackage Explorer, click to expand the res node and then the layout node, and
then doubleclick main.xml to open it. Click the Graphical Layout tab, and then
click the Hello World label. Delete it by right-clicking it and clicking Delete (or
pressing the Delete or Backspace key). This project handles drawing the score
on the game screen, so you don't need the label. Save the main.xml file.

3. Rightclick the dotsmasher package, point to New, and click Class. In the
Mew Java Class dialog box, name the class DotSmasherCanvas.

4. Studio can help you extend a superclass and implement interfaces. Click the
Browse bution next to the Superclass text box to open the Superclass
Selection dialog box. In the Choose a type text box, type View. Then click
View - android.view in the Matching items list box, and click OK.

5. Click the Add button next to the Interfaces section to open the Implemented
Interfaces Selection dialog box. In the Choose interfaces text box, type OnTou
to start the interface name you want, and Studio tries to match it to existing
interfaces that apply to the view class. Click OnTouchListener (see Figure 521),
and then click OK.

using thiz interface, the DotSmasherCanvas class can provide event handiers for when users

The OnTouchListener nterface does: exactly what vou think it doas: it listens for touches. By
touch the camvas.

{continues)
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(continued)
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Figure 5-21 Selecting interfaces to implement

6. Inthe Mew Java Class dialog box, under “Which method stubs would you like to
create? click to select the Inherited abstract methods and Constructors
from superclass check boxes, if necessary, to make sure methods that need
to be implemented are included. The IDE generates the DotSmasherCanvas
class and provides the extends and implements clauses in the declaration.

In addition, it places reguired method stubs in the code. Less work for you is
definitely better! The New Java Class dialog box should look like Figure 5-22.
Click Finish to create the DotSmasherCanvas class.

{continues)
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(continued)
AR s rea Class
Jawa Cluss =
Craww n rmw fvi <has u
i Reagwi Crkrait b : Bz '_ _ .
Fatigs CLA oL T [_Pwme.
[ Erciesing wrs Newim
Rate Dﬂéﬂuhﬂ'cml
ok Ptk ek D st fro— pmsad
| swpen [ feai
Sapewime arorod vaw i an i -I:l:l-.l:. >y
Iremriaey Bl et ew W O Teac s Lamera] A
= Bareven |
Which rathod sutn would yoo e o e et
| el L e Sl e ag
M Zorsmiz bem ssarum
o ieharand e metad
(3 o T 0 B AT e P Ve eale L e el vahat B
__ Capsiuy CEMERATL
', : =

Figure 522 The DotSmasherCanvas class

7. The DotSmasherCanvas class is responsible for drawing the dot onscreen,
moving it around randomly, detecting whether the user hit the dot, and keeping
score. To begin, add instance variables for the dot location and score inside
the class declaration:

public class DotSmasherCanvas extends View implements OnTouchListenar{
int dotX, dotY, score;

8. Next, you need getter and setter methods for these vanables. Instead of typing
all that code, right-click the preceding code line, point to Source, and click
Generate Getters and Setters. In the dialog box that opens, click all three
check boxes at the top (see Figure 5-23), and then click OK.

{continues)
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(continued)
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Figure 5-23 Genetating petter and setter methods

The IDE inserts the following code for you:

public int getDotX(){
return dotk;

1

public void setDotX(int dotxX){
this.dotX = dotk;

1

public int getDotY(){
return dot;

1

public void setDotY (int doty){
this.dotY = dotY;

Is

public int getScore(){
return score;

public void setScore(int score){

this.score = scora;

i3

{continues)
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(continued)

9. Because DotSmasherCanvas 5 responsible for moving the dot onscreen, you
need a method to move the dot. Enter the following code for adding the

movebot() method to the DotSmasherCanvas class after the code the IDE
just generated:

protected void moveDot(){

S/ create two random numbers

S/ assign random numbers to dotX, dotY
Random generator = new Random();
generator.setSeed(System.currentTimeMillis());
int w = getWidth()-20; // to avwoid covering score
int h = getHeight()-40; // to avoid covering score
float f = generator.nextFloat();
dotX = (int) (Fw)kw;
f = generator.nextFloat();
dotY = (int) (F*h)%h;

H

10. When you type the code that uses the Random class, you might see an error
message to the left. The problem is that the compiler doesn't know anything

about the Random class, so you need to import this class before using it in your
code. As shown in Figure 5-24, click the error icon and click Import ‘Random’

(java.util) to get Studio to insert the code for you. Again, less work is good.

& Aangea geresciar - nes Rangomll; EI l

S Craty ciaan Tansoem impor] vt Randem;
0 Craane imertare Tandom' e and ik Eae TR EnTIRE T
& Rpage 18 Rasdamiioess’ (peaolll #4007 deed el A1 ATIY I BRESer,
O Crtaie: grurn Mmoo
& Add tyou pacemncher Rascon’ tn DosmiakerCarsai/
3} o Mararra in e 02 8
o hebd vy paesTenes Raacom' 1o mose (T
@ Fad ol i

oy —

s Pride Tkl i i il s o Tk P Bidnd

Figure 5-24 Using the IDE to impott the Random class

Letting the IDE write a= much code as possible is ahways 3 pood idea. Your code will contain far fewer

errors than i you typed it yvourself,

There's nothing complicated about the moveDot () method. It doesn't actually move a

dot onscreen. Instead, it creates a Random Object and sets the seed to the current

system time. Then the canvas width and height are stored inw and h. A few pixels are

{continues)
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(continued)

subtracted from both values so that when the dot is drawn, it's guaranteed to be on
the canvas, not covering the score.

4

The Random class doesn’t create truly ramdom numbers. instead, it creates a fioating-point decimal
number between 0 and 1 based on the seed, using a complex algonthm. if you use the same seed,
you get the same number. The comeention is to use the cument systemtime to get different numbers

because this time 15 always changing.

moveDot () then asks for the next floating-point value from the Random object.

The nextFloat() method returns a decimal number between 0 and 1. That number
is then multiplied by the available width, and the decimal part is truncated by using the
modulus (%) operator. The result is cast to an int and assigned to the dotx variable.
The same process is followed with the dotY variable for the available height.

&

ou might have noticedthe protected keyword mthemowveDot () method. You've slready seen
the pub1ic and private keywords used in Java code examples, Public data members are
avalable to all clazses in & program, and private data members are available andy from within the
corrent clacs, Protected data members are avaiahle to classes in the same package and to &l
subclasses. They enable you to access certain parts of code from subclasses without making that
code avalable to classes outside the packape: Subclasses can acoess the superciass’s public and
protected members but not its private members.

Mext, you need a method that detects whether the user touched the dot. To do this,
you use the detectHit() method. The test in the if conditional statement is divided
into two parts (separated by the second & shown in the following code). The left side
makes sure the touch occurred within the dot's width, and the right side ensures that
the touch occurred within the dot's height. f both tests are true, the user touched the
dot. Note that the dot is 20 pixels wide by 20 pixels high.

15

Enter the following code after movebot() to add the detectHit() method:

protected boolean detectHit(imt x, int v){

if{(x>=dotX && x<=dotX+20) E& (yr=dotY && y<=dotY+20)){

J/ You have a hit

return true;

S

return false;

}

{continues)
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(continued)

12. Next, you override the onDraw() method. When you do this, your code
determines how the component is drawn onscreen. The onDraw() method is
called every time the component is drawn onscreen. First, however, add the 133
following line of code to the import section of the class to prevent any errors:

import android.graphics.”;
13. Then add the onDraw¢) method to the class definition:

protected void onDraw{Canvas canvas){
canvas .drawColor(Color. BLACK) ;
Paint dotPaint = new Paint();
dotPaint.setColor(Color.RED);
canvas .drawRect(dotX,dotY,dotX + 20,dotY + 20,dotPaint);
canvas.drawText("Score: " + score,20,20,dotPaint);

(vemiding methods is a common practice in obiectonented programming. A method is overnidden
when a subclass gives a method the same signature, which oes the method used nthe super
dass, When the method is called, the 05 finds the method in the subclass and ignores the
imiplementation in the superclass. Method overnding enables you to supply custom methods in
subclasses.

A method signature ncludes the method name and its parameter kst

The onbraw() method first fils the background of the DotSmasherCanvas's internal
canvas with black. The canvas parameter is created for you. Next, a Paint object is
created to do the painting on the canvas. Red is used to paint the dot and score, but
you can use any color you like {except black, obviously). Then the dot and score are
drawn on the canvas. The drawRect () method takes parameters as follows: 1eft,
top, right, bottom, Paint object. So the rectangle is determined by the parameters
and drawn by the Paint object. The width and height are 20 pixels—the same
number used by detectHit().

14. Next, you need to modify the onTouch() method, which is called when the user
touches the DotSmasherCanvas object onscreen. Modify this method as follows

{adding the code shown in bold):

public boolean onTouch{View v, MotionEvent event){
if(detectHit{{int)event.getX() ,{int)event.getY{))}){

{continues)

Copmghi 22 Compgge Lo All By his Boserved. May notheoopiml scemed, or dupiicaial m wioicor an pan. Due i st rghts, some el ey content may be supprcsed o ihe co ok e cChapens
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



Google Android: Motorala MOTODEY Studio

(continued)

score += 1;
inval idate();

.: }
134 return false;

}

The preceding code increases the score whenever a hit is detected. The
invalidate() method causes the component to be redrawn. When this happens,
the system looks for an onbraw() method. Because the onbraw() method has
been overridden, your custom drawing routine is called.

15. The only task left is modifying the constructor you use when creating the
DotSmasherCanvas class from the MainaActivity. When the component is
created, place the dot randomly and register the touch listener so that the
component can react to touch events. Modify the constructor that expects a
Context object as follows:

public DotSmasherCanvas (Context context){
super{context);
moveDot () ;
setOnTouchListener(this);

¥

MNow you can start work on the game loop, which is responsible for moving the
dot around onscreen, detecting hits, and updating the score. First, you create a
subclass of the Java TimerTask class that includes calls to the methods you want to

call repeatedly in the DotSmasherCanvas class. Then you create a Timer object and
schedule calls in TimerTask fo be made repeatedly in the MainActivity.

16. To create a new class for TimerTask, rightclick the dotsmasher package,
point to New, and click Class. Name the class DotSmasherTimerTask.

17. Click the Browse button next to the Superclass text box. In the Choose a type
text box, type TimerTask. Studio finds java.util.TimerTask. In the Matching
items list box, click TimerTask, and click OK.

18. Under "Which method stubs would you like to create? make sure the
Inherited abstract methods check box is selected, and then click Finish to
create the class.

TimerTask is an abstract class with one abstract method, runc), that you're required
to implement. You need a reference to a DotSmasherCanvas object as an instance
variable and in the constructor. Later, you create a DotSmasherTimerTask object by
passing it a reference to the DotSmasherCanvas used in the app. Including this
reference allows you to call the methods specified in DotSmasherCanvas that need to
be called repeatedly in the run() method. Moving the dot and redrawing the screen

{continues)
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(continued)

are all that need to be repeated. DotSmasherCanvas handles updating the score,
drawing the dot, and listening for touches.

19. Modify the DotSmasherTimerTask Class as follows: 135

package com.dotsmasher;
import java.util.TimerTask;
import com.dotsmasher.DotSmasherCanvas;

public class DotSmasherTimerTask extends TimerTask{
DotSmasherCanvas canvas;
public DotSmasherTimerTask(DotSmasherCanvas canvas){
this.canvas = canvas;

1
@verride

public woid run(){
canvas .moveDot () ;
canvas.postInvalidate();
¥
1

Later, you create a Timer object in Mainactivity and associate it with
@ DotSmasherTimerTask. Timer objects can schedule tasks specified in TimerTask

objects repeatedly. Timer objects carry out code specified in the run() method of
TimerTask objects.

answer is that vou use postInvalidatel) when you make the cal from a separate thread,
Because the TimerTask's run() method is called on its own thread, vou need to call
postInvalidate() msteadof i nvalidate(), as youdidin DotSmasherCanvas.

% Why call postInvalidate() inthe preceding code mstead of just invalidate()? The

20. It's finally time to implement the MainActivi ty class. The good news is that
most of the heavy lifting is done in the DotSmasherCanvas class. In Package
Explorer, double-click MainActivity.java to open it in the Editing view. First,
you need to import the Timer class and the view package. To do this manually,
add the following code to the import section:
import java.util.Timer;
import android.view.¥;

21. Then add the instance variables for the class after the class declaration;

private Timer timer;
private DotSmasherCanvas canvas;
private DotSmasherTimerTask task;

{continues)
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(continued)

MainActivity.java is responsible for creating the objects the app needs and
getting them started. Because Mainactivity. java extends the Activity class,

. 136 it has the life cycle methods you learned in Chapter 2—specifically, that the

onCreate() method is called when the app is started. You're going to override
onCreate() fo create startup behavior in your app.

22. Modify the onCreate() method as follows:

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

@Alverride

pubTlic woid onCreate(Bundle savedInstanceState){
super.onCreate(savedInstancesState);

S/ setContentView(R.layout.main);
setTitle("DotSmasher™);
canvas = new DotSmasherCanvas (getBaseContext());
timer = new Timer();
task = new DotSmasherTimerTask(canvas);
timer.schedule(task, 0, 1500);
setContentView(canvas);

}

This onCreate() method first calls the onCreate() method in the superclass. Doing
s0 is always a good idea because the superclass might provide some initialization
your Activity class needs. The next line is commented by adding two forward
slashes (//) at the beginning; it's the line used to inflate the Ul. You're not inflating the
Ul from the resource file, so this code line isn't necessary.

Mext, the title is set for the app, and then objects for the app are instantiated. First, a
DotSmasherCanvas object is created for the app. Next, a new Timer object is
instantiated. Then a new DotSmasherTimerTask object is created, and a reference to
the DotSmasherCanvas created previously is passed to it.

After the DotSmasherTimerTask Object is created, you can pass it to the Timer
object's schedule( method. The parameters for this method are a TimerTask
object, a delay value, and a timeout value. The delay specifies how long, in
milliseconds, to wait before caling the run¢) method in TimerTask, and the timeout
specifies how often, in miliseconds, to call the run() method in TimerTask. So the
call to schedule() makes the call to the run() method immediately and then every
1.5 seconds. This is how the game loop operates. Finally, the DotSmasherCanvas
object is set as the app’s content view.

{continues)
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(continued)

A Contextobject is an interface to an app’s environment. The Android 05 creates it to gie yvou access to
app resources and classes,

137

23. To test your app, run it in the Sn MOTOOEV | 1) Feeds 140 | AR Moperies = O
emulator. Right-click your project, | A
point to Run As, and click | Fruva jemulssur 5554, Ancroid 3314
Android Application using

MOTODEV Studio for Android. ‘el 9 11:23 0
Click OK in the Save Resources ' 3
message box. If prompted to
select a video device, click OK
to continue. The emulator should
start and run your app

(see Figure 5-25).

You should be able to chck the dot to
simudate tousches, If the dotis mowing too
quickly for you, ncrease the timeout
specified in the Timer's schedule()
method. You might need to expermment with
the value to make the dot move slowly
enough for you to touch but keep the game
playable. Start by mcreasing the timeout to
J000 and adjust it from there.

Figure 5-25 DotSmasher running in the
emulator

The DotSmasher app still has some problems; the most glaring is that there’s no way
to stop the game short of kiling the emulator. To fix this problem, you add a menu
item to exit the game and another to start a new game.

All Android phones include a menu button. In the emulator, it's labeled "MENU." tems
for a context menu are generated dynamically, meaning they aren't instantiated until
the menu button is pressed. You can design a context menu in XML and then inflate it
when it's needed.

(continues)
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Google Android: Motorala MOTODEY Studio

(continued)

24. Rightclick the res folder in your project, point to New, and click Folder to
open the New Folder dialog box. In the Folder name text box, type menu, and

. 138 then click Finish.

25. Then rightclick the menu folder, point to New, and click Android XML File. In
the File text box, type game_menu.xml. Make sure the menu option button is
selected for the type of resource configuration (see Figure 5-26), and then
click Finish.

AN

Mew Android XML File :
Creates 3 pew Andeodd Xk e

Besource Type; | Menu E‘

Project | Doxsmasher -

File | pame_ratnu ]

Roat Elpment

menu

"::F\' o Bk [ KWest= 3 [ cCancet ) SSFmismesl

Figure 5-26 The Mew Android XML File dialog box

26. Double<lick the game_menu.xml file in Package Explorer to open it in the
Graphical Layout view. Click the Add button, and then double-click kem.
Studio adds the item to the list of menu elements. Click iteml, and in
the Attributes pane of the Graphical Layout view, set the Title attribute to
New Game and the Title condensed attribute to New. Click the Add button
again, and follow the same procedure to create a second menu item named
temZ. Click tem2, and set the Title attribute fo Exit Game and the Title
condensed attribute to Exit

(continues)

Copmghi 22 Compgge Lo All By his Boserved. May notheoopiml scemed, or dupiicaial m wioicor an pan. Due i st rghts, some el ey content may be supprcsed o ihe co ok e cChapens
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



Advanced Android Apps: DotSmasher

(continued)

27. To see the XML that's generated, click game_menu.xml in the lower-left
corner of the Editing view. You should see the following code:

<?xml version="1.0" encoding="utf-8"7 139 .

<menu smlns:android="http://schemas.android.com/apk/res/android”=
<item android:ide="@+id/iteml" andr‘m’d:t1'tTE[Dndansed-"New"j

android:title="MNew Game"=</1tem>
<item android:id="@+1d/1tem2" android:titleCondensed="Exi t"T_|

android:title="Exit Game"»</1 tem>
< /menus

Of course, you could have generated this code manually, but you'd have to know all
the namespace and attribute information. Using the IDE is much easier.

28. Each time the user presses the menu button, the onCreateOptionsMenu()
method is called, but you can override this method and provide your own
behavior. To do this, add the following code to the MainActivity class in the

Madinactivity. java file:

@0verride
public boolean onCreateOptionsMenu{Menu menu){
MenuInflater inflater = getMenuInflater();

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

¥
In this code, the game menu is inflated from the file stored in the res folder and
displayed to the user.

29. To actually make the menu items useful, you need to override and implement
the onOptionsItemselected() method, which is called each time the user
touches a menu item. Add the following code to the Mainfctivity class:

A0verride
public boolean onDptionsItemSel ected(Menultem tem){
/4 Handle item selection
switch {item.getItemId()){
case R.id.qiteml:
newGame () ;
return true;
case R.id.item2:

quit();
return true;

defaul t:
return super.onOptionsItemSelected(item);

S

b
(continues)
Cipmgle M2 emgate b mng. Al h.:'Ir- Foaerrml. Moy et hevopual scamal, o shyicaal mowhiiesr en pan. Due o cionmee rghes, some Hend ey comen omy be apgrcecd e e clio ok el o hapienis L

Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



Google Android: Motorola MOTODEY Studio

(continued)

The Java switch mechanism is a shorthand way to create 1 /el se statements. The preceding code

the Mew Game button, newGame () is called. If it matches the 1d property of the Exit button, quit ()

.: tests the id property of the Menul tem that was clicked. If this property matches the id property of
140

is called. If there’s no match, the call is passed to the superclass.

in Aindroid SOK 4.0/ (lce Cream Sandwichl, swi tch statements in ibrary projects no longer compile.
% They mustbe comverted to 1f-el se statements. For more information, see hitp://tocls .android,
@ . Y  com/tipssonconstantfields.

30. To include the newGame() and quit() methods, add the following code to
MainActivity, inside the class definition:

void newGame(){
canvas.setScore(0);

} _ %8

| Froye iemulator-5554, Androwd 2,21 |

L8 MOTODE | () Feeds (4 " pedraide B2, Dl Prope | = O

void quit(){
timer.cancel();
task = null;
timer = null;
canvas = null;

finish();
}
/./'/_'.'_: MNotice that all obsects i the app are
A7 27 set to null before caling Finish().
L ry Daoing so is best for memory management
because it tags abjects for garbage
collechon.

31. Run your app in the emulator.
When you click the menu icon,
both menus should be displayed,
as shown in Figure 5-27.

Clicking the New button simply resets
the score to O. Clicking the Exit button

terminates the app and returns Figure 5-27 The DotSmasher menu items
the user to the Home screen.
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Packaging and Deploying Apps in MOTODEV Studio

Q Detective Work

Implement a start/stop mechanism for the app. (Hint: The Timer class includes

a cancel () method.)

2. Force the game to end after 30 seconds, and inform the user that the pame
has ended.

3. Devise a way for users to select a difficulty level. You might want to pive them the
options Easy, Medium, and Hard. You need to determine what defines the level of
difficulty. You might increase the speed at which the dot moves, make the dot smaller,

and so forth

141

Packaging and Deploying Apps in MOTODEV Studio

The Android OS requires that the developer sign apps digitally before users install them.
The good news is that no certification authority is necessary, and the process doesn't cost
anything, Typically, developers self-sign their apps, and MOTODEV Studio makes this
step easy with the Export Wizard.

HOW-TO 5-4
Q 1. To sign your app, click File, Export from the menu. Click to expand the
Android node, click Export Android Application using MOTODEV
Studio for Android, and click Next to move to the Export Android
Package Files window.

2. Because it's your first signed application in Studio, click the Sign the
package check box, and then click the Create new self-signed certificate
link. Fill in the necessary information, using Figure 5-28 as an example, and
then click Finish. Make sure you use your own information, not what's shown in
the figure.

{continues)
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(continued)

A00 _MOTODEV Tools
Create Self-Signed Certificate
142 Provide the self-signed certificate infarmation.

Alias name: tdufty
First and Last Name:  Toemn Dufty
Organization: Bregiht Moments

Qrganization umt;

City or Locality: Bthel

Skate or Province: cT

Country Code Xk UNITED STATES (LIS m

Valsdity (years): {30 _]
|':?": _ Cancel ) e Pintsh— ""i

ol

Figure 5-28 Creating a seffsigned cerfificate

Studio creates your certificate, signs your app, and creates the Android Package
{.apk]file that you distribute to your users. This file is created in a bin folder, which is
in the destination folder specified in the Export Wizard.

Deploying your app couldn’t be simpler. Just post the .apk file created by the Export Wizard
to a Web site. Users can then download the file to their devices and install your app. As you
learned in Chapter 4, apps not sold through the Android Market must have the unknown
sources option selected on the user's device. This setting allows an app from anywhere to be
installed on the device,

Deploying to the Android Market is easy, too. To sell a signed app on the Market, just follow
these steps before uploading an app:

1. Sign up for the Android Market at http://marketandroid.com/publish/sigmep.
2. Create a developer profile.

3. Paya $25 registration fee with a credit card, using Google Checkout.

4. Agree to the Android Market developer distribution agreement.
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Advanced Android Apps: Where's My Phone?

Advanced Android Apps: Where’s My Phone?

This version of Where's My Phone mimics the App Inventor version. It shows you how to

send and receive text messages, how to pet a phone's location by using the Location AP, and
how to play sounds, In addition, it teaches you how to store and retrieve preferences for an
app by using a password mechanism.

To refresh your memory, Where's My Phone? is a handy little app for users to run when they
misplace their phones. Usually, they can find someone to send a text message to their phones.
In this version of the app, the user needs to enter a password twice and then touch Start to
store the password in the app's preferences and dismiss the Ul so that the app runs in the
background from the start. Like the Where's My Phone? app in Chapter 4, after the app is
started, it listens for incoming text messages. When a message matching the specified phrase
is received, location data is sent back to the message sender, and a sound is played.

HOW-TO 5-5
ﬁ 1. Start by creating a new Android project, and name it WheresMyPhone.
In the Application name text box, type Where\'s My Phone, and then
click Finish.

The applic ation name is the text displaved on the device under the icon. Setting an applcation name
that's tallored to yvour app enhances its profes siona look.

Motice the slash (%} character in *Where¥s My Phone " s used as an escape character so that reserved
characters, such as apostrophes, can be embedded ina String abject.

il

2. After Studio creates the project, click to expand the res and layout nodes
in Package Explorer, and then double-click the main.xml file to open it. The
user interface for this project asks the user to set the password for the app.
Using what you've leamed previously, drag two TextView components, two
EditText components, and a Button component to the screen so that it looks
like Figure 5-29.

{continues)
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Google Android: Motorola MOTODEY Studio

(continued)

main.eml i3
Editing config: default Any hoy
144 - - o o
3.7in WVGA (Nexus Onel 54 | Portrait # | Normal ] _Day tim +
Palette | [RIE |_: |l %

Form Widgets

Text Flelds
Layouts
Composite
Images & Media
Time & Date
Transitions
Advanced

Custom & .rary Views

-|L'.l'.1:|?'|c.3l Layout | 7| main.xml

Figure 5-29 The Where's My Phone Ul

3. It's time to write some code. Double-click MainActivity.java to open it in the
Editing view. Start by importing the classes needed for the app:

import android.app.Activity;

import android.os.Bundle;

import android.content.SharedPreferences.Editor;
import androdid.view.*;

import android.view.View.OnClickListener;

import android.widget.";

(continues)




Advanced Android Apps: Where's My Phone?

(continued)

4.

Add the following instance vanables after the class declaration for the
components you're accessing in code:

145

private Button start;
private EditText pword;
private EditText confirm;

In the onCreate () method, instantiate the objects by adding the following code:

start (Button)findViewById(R.id.buttonl);
pword (EditText) findViewById(R.1d.editTextl);
confirm = (EditText) findViewById(R.1d.editText2);

Then add an implements clause to the class definition to listen for button clicks:
public class MainActivity extends Activity implements OnClickListener{

Adding the preceding line of code generates an error on the class declaration
line. To eliminate the error, you need to implement the onClick() method of
the onClicklistener interface as follows:

A0verride
public void onClick(View v){
String pass = pword.getText(). toString();
String conf = confirm.getText().to5tring();
J/ CTheck that user typed a password
if(pass.length()==0){
Toast.makeText(this, "Please enter a password”, 3
Toast.LENGTH SHORT).show();
pword . requestFocus () ;
return;
¥
// Make sure two fields match
if(pass.equal s{conf)){

J// Fields match, store password in shared preferences
Editor passwdfile = getSharedPreferences("passwd"”, 0).edit();
passwdfile.putString(“passwd"”,pass) ;
passwdfile.commit();
fimish();

}else{ // password mismatch - start over
Toast.makeText(this, "Passwords must match",
Toast.LENGTH SHORT).show();
pword.setText("");
confirm.setText("");
pword.requestFocus();
return;

S
H

{continues)
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Google Android: Motorala MOTODEY Studio

(continued)

In the onC14ck () method, the first i £ condition checks for a (Hength string in the first
edit field. f no password is entered, an alert is displayed and the user must start

. 146 over, forcing him or her to enter a password. The e1se clause at the end is called

when the passwords don't match. It notifies the user and resets the UL

The interesting part is in the second 4 f condition. If the passwords match, the value
is stored in a key/value pair named passwd in the app’s shared preferences. That
way, it can be refrieved later to make sure that the findme message includes the
password. The finish() method terminates the activity.

primitive data types are int, Tloat, double, Tong, boolean, and String. {Technicaly
speaking, Strings are objects, but they get preferential treatment in Java and can be treated as
primitves.) The data is stored in key/value paws. You use an editor to create and modify the data,
and then call commit() to save it. The getSharedPreferences() method takes two
arguments; the SharedPreferences object and a mode. The default value for the mode is O,
which equates to “private.” Tao retrieve data, use getter methods based on data types, such as
getInt() and getString().

ﬁ A SharedPreferences object is a mechanism for storing an app's pnmitive data. in Java, the

8. The only thing left to do in MainActivity is to register the button with the
listener. Add the following line to the end of the onCreate () method:

start.setOnClickListener (this) ;

9. To test your program logic in the emulator, right-click your project in Package
Explorer, point to Run As, and click Android Application using MOTODEV
Studio. Click OK in the Save Resources message box to save your changes.
At this point, not much is going on, but the button clears the activity from
the screen.

It's time to write the code that actually performs the app's actions. You need to
create an object that listens for text messages, decides whether they're findme
messages, and then reacts to them by sending the phone's location back to the
sender. This is a perfect task for a Broadcast Receiver, which responds o
systemwide broadcasts, such as the battery running low or a text message ariving.
Broadcast Receivers have a limited life cycle; they're valid only within the scope of
the onReceive() method. When the broadcast they're waiting for occurs, the 08
calls onkeceive(). When this method retums, the receiver is terminated. For this
app, the Broadcast Receiver waits for findme messages and reacts to them in the
onReceive () method.

An advantage of developing Android apps is that you have access to al the functions
built into the platform. For example, you can send and receive text messages

{continues)
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Advanced Android Apps: Where's My Phone?

(continued)

via program code without user intervention. Being able to do sois a doubleedged

sword, however, because developers could easily create malicious apps.

To address this potential problem, Android uses an extensive permission 147
mechanism. In essence, users must grant permission for your app to access system
resources.

10. In Package Explorer, right-click the wheresmyphone package, poirt to New,
and click Android Broadcast Receiver. In the Mew Android Broadcast
Recener Wizard, click the Choose button in the Permission section. Scroll
down, click the SEND_SMS permission (see Figure 5-30), and click OK.

Y

Select an it 1o apen (7 = any charaomer, ** = any soring): -

Matciing items:

argdrgid, permission. READ_SYNC_STATS
arsciroid, permission. REBOOT

aradroid. permission. RECERVE _BOOT_COMPLETED
arsdroid. permission. RECENVE_MWS

arsdngid. parmission. RECENVE A5

arsdraid, permisdion. RECERVE_WAP_PLISH
arsdroid, permizsion RECORD_AUDID
ardroid. permission. RECRDER_TASCE
ardroid. permission. RESTART PACKACES

arsdngid permission. SET_ACTIATY_WATCHER
arsdroid. permission SET_ALWAYS_FIsrts
arsdnoid. permizssion SET_ANIMATION_STALL
aredroid. permission.SET_DEBUGC_AFP
arsdrgid, parmigiion SET_ORIENTATION
arsddniid permiaslon SET_PREFEASID APPLACATIONS
arsdroid permissionSET_PROCESS_LiMrT
arsdrobd. permission. SET_TEME
arsdnoid, permissionSET_ TIME_TOME
drsdiranidl paramingion SET_WALLPAPER
. AT eI LS xe

andieis v then SEND_SME

@ Gl ) (R

Figure 5-30 Adding permission for sending text (SMS) messages

11. To add the permission for receiving text messages to the Broadcast Recewver,
click Choose again in the Permission section, click the RECEVE_SMS
permission, and then click OK.

12. In the Intent Filter section, click the Choose button next to the Action list box,

scroll down, click the SMS_RECEIVED action (see Figure 5-31), and then
click OK.

{continues)
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(continued)

e .15 ... A

Selact an (e 0o open (7= a0y charaoter, ** = any striegl -
. 148 o

Maaching ivemns:
E ol Lh L PLLIES S P LR LA EL PR T L L S S
arsdrokd.intest. action. USER_PRESENT

arsdnoid inest. action. WALLPAFER_CHAMNCED

arsdiokd madia ALDE0_BECOMING MOEY

arsdroid madia, INGER_MODE_CHAMCED

andinoid media, SC0_alDa) STATI_CHANGDD

ardrold . media, VERATE_SETTING_CHANGED

ardroid netconn BACKCROUND_DATA_SETTRG_CHANCED
aradnoid .neCwil. KETWORK IDS CHANGED

arsdnoid nelwill. LS5 CHANGED

redrdid et SCAN_RESULTS

arsdroid netwif STATE_CHANGE

arsdroid .netwifl. supplicast. CONNECTIIN_CHANGE

ard robd. netwill. supplican. STATE_CHANCE

argdnoid neCwill. WIFL_STATE CHANGED

arsdraid provider, Tebpnamy SIM_FULL

ardroid provider. Telephony SM5_REIECTID

androl . provider. Telephony WAP_PUSH_RECEIVED

androd speech.nsengine. TTS_DATA_INSTALLED
ardroid speech.0s TTS, QUELE FROCESSING COMPLETED

|android stawidr Teleshony SMs_ RECENED

)] ( Canter ) (me

Figure 5-31 Selecting an Intent Filter

Recerner, In general, it carries information about an action to be performed or, with a Broadcast
Recerner, a descnption of something that = announced. Intent Filters nform the 08 about the kands
of Intents acomponent can handle. TheWhieresMyPhoneReceiver ohject canhandle mcoming
text messages, =0 it has an intent Fiter indicating this capability that's activated when a text
message is recehed. After the Broadcast Recewer is actvated, the codein the onReceive()
methad runs, and then the Broadcast Recener is terminated.

ﬁ An Intent object is @ mece of nformation wsed to actvate an Activity, a Service, or a Broadcast

Permissions and Intents are stored in the androidMani fest.xm file located in the
root of every Android app. This specially structured XML file tells the OS how to run

and interact with your app. Using the IDE means you don't usually have to deal with
the manifest file.

13. Finally, name the Broadcast Receiwver WheresMyPhoneReceiver
(see Figure 5-32), and then click Finish.

{continues)
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Advanced Android Apps: Where's My Phone?

(continued)

Android Broadcast Recelver N
Creates a new Android Broadcast receiver, L : 149
Spurce folder: | WheresMyPhone/sre | Browse.. |
Fackage: corn wheresmyahone
Name: | WheresMyPhoneRecaived |
Label: # oefaun
Superclass:  androidconteatBroadcastRece e Browwsie.
P [ androipermitsion SEND_SHS | conooses, )
android. permission RECEIVE_SMS
Remove
Intent Filter
Action: android. provider. Telephony SMS_RECEIVED
Rermove
Catsgory: Chaose.
Input.
Berniove
@ (el ) (R

A

Figure 5-32 The New Android Broadcast Receiver Wizard

14. After the Broadcast Receiver is created, it opens in the Editing view
automatically. If it doesn't, double-click WheresMyPhoneReceiver.java to
open it. First, add the necessary statements to the import section:
import android.content.BroadcastReceiver;

import android.content. Intent;
import android.content.Context;

{continues)
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Google Android: Motorala MOTODEY Studio

(continued)

import android.content.SharedPreferences;
import android.os.Bundle;

import android.telephony.*;
. 150 import android.widget.Toast;

import android.location. ¥;
import android.media.MediaPlayer;

15. Then add a few instance varables inside the class declaration:

S5tring loc = “location unknown";
LocationManager mgr;
S5tring provider;

16. Next, you need to override onReceive() to provide functionality for the
Broadcast Receiver. First, you need to get the password out of
SharedPreferences. T0 do this, you just ask for the named preference and
store it in a local variable by adding the following code to onReceive():

SharedPreferences passwdfile = context.getSharedPreferences 3
("passwd”, 0);
String password = passwdfile.getString("passwd” ,null);

17. Next, you use the Location APl to get the phone's location. To get the location
information, you create a Criteria object, which contains methods to set
parameters for retrieving the location. Then you use a LocationManager object
to refrieve a Location object. Add the following code to onReceive():

mgr = [Ln{atiuﬂtanager]cunteut.geﬁystemServiceT_i
(Context.LOCATION SERVICE);

Criteria criteria = new Criteria();

criteria.setAccuracy {Critertia.ACQURACY FINE);
criteria.setPowerReguirement (Criteria. POWER LOW) ;
criteria.setCostAl lowed(true) ;

provider = mgr.getBestProvider(criteria, true);

mgr. requestlocationlpdates{provider,0,0,this);

Location lastlLocation = mgr.getlastKnownLocation(provider);

if({lastLocation!=null)

loc = "Findme Latitude: " + lastlLocation.getLatitude() #70

"Longitude: " + lastlocation.getlongitude();

18. Because of the error icon shown on the requestLocationUpdates() call, you
need to implement the LocationListener interface. This interface provides a
means for the Broadcast Receiver to register for changes in location. Add the
implements clause to the class declaration, as shown:

public class WheresMyPhoneReceiver extends BrnadcastReceiuarTJ
implements Locationlistener

{continues)
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(continued)

19. Next, you need to implement the methods declared in the LocationListener
interface. To do this, click the error icon and click Add unimplemented
methods. You must include all the methods in the LocationListener 151
interface, but you override only one of the methods: onLocationChanged().
You can leave the others as is because they don't add any functionality
to the app.

20. Moadify the onLocationChanged() method as follows:

@lverride
public void onLocationChanged(location lTocation){
// Get location and store in loc
if(location == null){
location = mgr.getlastKnownLocation(provider);

H
loc = "Findme Latitude: " + location.getlatitude() + "\nLongitude: "3

+ location.getlLongitude();

}

The onLocationChanged () method fires every time the phone's location changes.
All it does is rebuild the display string.

21. To use the Location APl, you need to declare a permission in the
AndroidManifest.m] file. You could have done that when creating the
class, but then you wouldn't have learned this method. Doubleclick
the AndroidManifest.xmil file, and then click the Permissions tab at the
bottom (see Figure 5-33). You should see the permissions you set earlier.

{continues)
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(continued)

A mamwmi | 1] MainActivity java U WheresMyProneReceven jiva
' Android Manifest Permissions
. 152 i i [E] @0 [E]) B} Az
and rodd erevd 3abon SEND_SMS [Uses Permissiont oy |
AR SeTEv AL e RECENVE_SMS (Uses Permissios) e
Rirmsst
(=]
Daan
% st |[21] Acgiic Flw [ inser T e ———] L S

Figure 5-33 The Permissions tab for the AndroddMani fest. xml file

22. Click the Add button. In the dialog box that opens, click Uses Permission in
the list box (see Figure 5-34), and then click OK.

Creane a new ebsrment 21 the top bevel, b Manifest

1l |
[PiPermission
‘[P jPermission Croup
(P Permissicn Tree
(L Uses Perrnission

Camcet | [eeeamiees)

Figure 5-34 Adding a permission

{continues)
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(continued)

23. Inthe text box at the top, type android.permission.ACCESS_FINE_LOCATION,
and then click OK, if necessary, to add the permission to the list
(see Figure 5-35). 153

s [ saiscrion [ et S, "~ O

& Android Manifest Permissions
Primi s III 'E' Il'\?] A= AnEbules fee Used Bprmission
—— (L0 The wes-semEsien g regeesis 3 “permission” that
W] ardemd parmisann ADDESY FIRE_LIOCA Aad_ Ther cosTlairdreg packsge A be grasied m ander lor it
(L) andreid pasreinsoe. SERD_SMS S Por) 15 DfHETERE CO ety
L it ] Kawrw | ancieniel parrissas ACDIRS FIRE_LCCATION =l
Dizwn
] marwfuat | [A] Apcticstas |[F] perminaicn |[T] T Bk e

Figure 5-35 Adding the Location permission

You can view the XML code to verify that the permission was added:

<Uses-permissian
android: name="android.permission. ACCESS_ FINE_LOCATION"> -3
< /uses-permission=

24. It's time to receive the text message and do something with it. Add the
following to the end of the onRece-ive() method:

// Get the messages - PDU = protocol description umit
Bundle bundle = intent.getExtras();
Object[] pdusObj = (Object[]) bundle.get{"pdus");
SmsMessage[] messages = new SmsMessage [pdusObj.length];
for (int i = 0; i<pdusObj.length; i++) {
messages[i] = SmsMessage.createFromPdu ((byte[])pdusObj[il);
}
for (SmsMessage msg : messages){
J/ Make sure 1t's a findme message
if (msg.getMessageBody () .contains (" findme:" + password)){
S5tring to = msg.getOriginatingAddress();

{continues)
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{continued)
SmsManager sm = SmsManager.getDefaul t();
sm. sendTextMessage(to, null, loc, null, null);
Toast.makeText{context, "location sent to: " + to + " 1.|5'im_:|7_|
. 154 provider: " + provider, Toast.LENGTH LONG).show();
H
i

SMS messages come in as byte arrays of protocol description units (PDUs), and
these byte arrays are converted to an array of SmsMessage objects. For each
message in the array, a check is made to determine whether the message is
“findme" and includes the password. If the message is a findme message, the
sender's address is determined and a return message is sent that includes the
phone's location. Then a Teast message is displayed.

well as mformation about the sender, the =ender's SMS service center, the timestamp, and more.
This metadata is passed along with the message in the form of hexadecimal mumbers, The
SmsMessage object decodes all this mformiation for you.

ﬁ FOU= are an encapsulation of the data semt m an SMS message and mclede the meszape itseif as

25. You need to set a sound file to play when a findme message is received. There
are a few ways to play a sound, but the most reliable way is to include the file
with your app as a raw resource. To do this, rightclick the res folder in the
Package Explorer, point to New, and click Folder. Name the folder raw, and
click Finish.

26. MNext, copy the keysl.mp3 file used in the Chapter 4 App Inventor project to
the raw folder by using the file system (in Explorer or Finder, depending on the
0S you're using). Navigate to the ~workspace/WheresMyPhone/res /raw
folder and drop the file there. (You can also get the file at www.bright-
moments.com/keys1.mp3.)

27. After dropping the file, you still need to create a reference to the file in your
project. Rightclick the raw folder, point to New, and click Other. Then click to
expand the General node, click File (see Figure 5-36), and then click Next.

(confinues)
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(continued)

RO New
Select a wizard

Create o mew fibe resource

155

Wizards:
type filter pest

¥ = General
L5 Faceted Project

" Folder

(2 Project

= Untitled Text File
¥ = Android
¥ = Connection Profiles

» = OVS

F = Eclipse Madeling Framework

> 3 Git

> G v

¥ 3 Java Emdtter Templates i
* (= Jlavascripe b

—

I::_?,-‘i « Back E—w—-! | Cancel : _|_|I.'i'\|' -

Figure 5-36 Adding a file to your project

28. Click the Advanced button, click the Link to file in the file system check
box, and then click the Browse button. Find and click the keys1.mp3 file
{see Figure 5-37), and then click Finish.

{continues)
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(continued)

%

| File '
. 1 56 Create a new file resource. |

Enter or selecn the parent falder:
Wheres My Phone /res/ raw

N | et

¥ [ Wheres MyPhone
& sertings
Zhassels
L .31:"~I:|In
F ;= gen [Cenerated Java Files|
¥ ;;"—ru
|= drawabie-hdpi
= drawabde -bdpi
2 drawabse-mdps
1= layous
o
= values
B =

File name: ' keysl.mpd ]

<< Advanced

i Link to Rl in the file system

A

JUsers/1duflyworkspaced WheresMyPhone resfra. | Browse.. | [ Variables.. |
Resalved locathon.  fle iUsers/idufly /works pace3 fWheres MyPhone /res fravw /keys L.mp3

) Cma ) (e ) (G )

Figure 5-37 Adding the sound file keys1.mp3

29. Then add the following code under the call to Toast.makeText():

MediaPlayer mp = MediaPlayer.create{context, R.raw.keysl);
mp.start();

Mow you can inflate the sound file from the resources. That's far easier than trying to
track down the file in the file system.

30. It's time to test your app. In Package Explorer, rightlick the project, point
to Run As, and click Android Application using MOTODEV Studio for
Android. The emulator should start. Type the password once and again to
confirm (see Figure 5-38), and then click Start

{continues)
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(continued)

31. Click the Emulator Control tab. |5 worone (0 reedsia fadio B, O properts | = O
Scroll down to the Location | B ® @ |
Controls section, enter some data [ Frove temulasor-555, Andvod i) 157

f
{see Figure 5-39), and then click |
|
|
|

Send. This step fixes the
emulator's location.

Figure 5-38 Where's My Phone running in
the emulator

[ Device Wlnmmﬂ LogCar | B Consote |2 Frosiems | &ppiication Signing Tool |

Leation Cantrol

1= Decrmai
"} Semagesimal
Longnude ._\'.]

Lathude 17422006

[ |

Figure 5-39 Setting the emulator’s location

{continues)
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(continued)

32. Scroll to the Telephony Actions section, and send a text message to the
emulator. Make sure to send the correct password after the findme: fext.

. 158 In this example, findme:1234 was sent (see Figure 5-40).

I mu:MmmMLﬁu B2 c-m-w-oe £ Problems | 4R Applln:au:rnﬂnnnn-iTw. =0

Talephony dctions
Incoming nember: 5555

() weien
= sus
Maage findme: 1234

[Seed ] [ Hang Lo

Laabon Congroly

Mgl GFE KML - .
Figure 540 Sending the emulator a text message

The emulator then plays the sound file Bn MoTODE [ Fends 4 | Android 35 - D Progeen | = O]

and shows the alert (see Figure 5-41). aas”
| Py iemulntoe-§444, Android 3.81 |

33. 0Of course, you have no way of
knowing whether the response
was sent to the sender. To do
that, you need to start a second
emulator. For this example, start
the emulator instance you used
with App Inventor. Send a text s
message to the instance running Toinch the Lausther Kor
your app from the new instance
(see Figure 5-42). Figure 5-43
shows the response.

Figure 5-41 ‘Where's My Phone showing
the alert
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- 15555215554: Findme

Latitude: 37 422005
Longitude: -41.0

VITFM

Figure 5-42 Sending a findme message to Figure 5-43 The Where's My Phone
Where's My Phone from a second emulator FeSpOnSe

of the app! So how does this work? Remember, the Andro1dMani fest . xm] fie registers the Broadcast
Recener and mforms the 05, When users install vour app, the 05 starts the Broadcast Receiver and waits
for tindme meszages, even after the MainActivi ty is temminated.

Q Detective Work

Ensure that the user's password is at least six characters long,

ﬂ Maotice that yvou never actually start the Broadcast Recener. Instead, you actually kil the MainActivity

2. Sometimes users need to find their phones without a sound being played. Create a
mechanism so that the phone doesn't play the sound file or display the Toast message.
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3. Enhance the Where's My Phone app more by creating a mechanism that allows
users to designate which parts of the app take place when a findme message is
received. You might allow users to toggle showing the alert, playing the sound file,
and sending the location.

Chapter Summary

¢ Motorola MOTODEY Studio is a plug-in for the IBM Eclipse IDE that's used for
developing Android apps.

e In Eclipse, a workspace is a set of files on disk to help organize development projects, a
workbench is an arrangement of specific windows in the 1DE, a perspective is an editor
that enables you to work with specific file types, and a view is a window that displays a
certain aspect of a project.

e Android can activate four types of components: Activities, Services, Broadcast Receivers,
and Content Providers. Activities are visual components that the user sees when running
your app. Services can be thought of as activities with no user interface. Broadcast
Receivers wait for things to happen outside the app and then react to them, Content
Providers make certain parts of an app available to the 05,

s Android programming was developed when designing user interfaces for small devices
was a code-heavy process. The Android OS developers decided that because an Android
app'’s view is hierarchical, the natural choice for creating the view was XML, which stores
and displays data hierarchically.

e« XML is a tag-based language designed to store information. XML attributes are key/value
pairs stored in XML elements. Android uses attributes for Ul object properties,

o Themain.xml file in the Layout folder defines an app's Ul Ul components are declared
hierarchically in this file.

» You subclass the view class (the superclass for all Ul components) to create Ul
components.

e Inflating the Ul is the process of insantiating objects designed in the Graphical Layout view.

e Java follows a single-inheritance model and uses interfaces to simulate multiple
inheritance. Java classes can inherit only from a single class, but they can use multiple
interfaces. You must implement all methods declared in the interface you're creating.

e Edipse includes many helpful features, such as code folding, multiple views, code
peneration, and code completion.

e Studio can help you extend a superclass and implement interfaces in the New Java Class
dialog box,
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Key Terms

¢ Overriding methods is a common practice in object-oriented programming; a methodin a
subclass hides a method with the same signature in a superclass.

e Menuitems are instantiated dynamically. They don't exist until the corresponding button
is pressed. You can design a menu in XML and then inflate it when it's needed.

¢ The Android OF requires that developers sign all applications digitally before users install 161
them.

® AndroidManifest.xml is a specially structured XML file that tells the 05 how to run and
interact with vour app.

e Android makes use of an extensive permission mechanism, Users must prant permission
for vour app to access system resources,

e An Android Intent is a piece of information used to activate an Activity, a Service, or a
Broadcast Receiver, Intent Filters inform the system about the kinds of Intents a
component can handle,

e Override the onReceive() method to provide functionality for Broadcast Receivers.

Key Terms

attributes —Key/value pairs stored in XML elements.

code folding—An 1DE feature used to show or hide blocks of code with a click
Extensible Markup Language (XML)—A tag-based language designed to store information,
game loop—Code that manages data processing and rendering the display in a game app.
inflating— The process of instantiating objects created in the form designer.

Intent— A piece of information used to activate an Activity, Service, or Broadcast Receiver in

an Android app.

Intent Filters—Cbjects that inform the system about the kinds of Intents a component can
handle, See also Intent.

MOTODEV Studio —The Motorola IDE for developing Android apps.
perspective—An editor in Eclipse that enables you to work with specific file types.

protected data members—Data members available to classes in the same packape and to all
subclasses,

refactoring— The process of rewriting code to make it better without changing its behavior,
view—A window in Eclipse that displays a certain aspect of a project.
workbench— An arrangement of specific windows in Eclipse.

workspace—In Eclipse, a set of files on disk used to help organize development projects.
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Review Questions

1. MOTODEV Studio displays all project assets in which of the following?
a. Graphical Layout view c. Properties view

162 b. Packape Explorer d. Outline view

2. MOTODEV Studios form designer is called which of the following?
a. Graphical Layout view ¢. Properties view
b. Package Explorer d. Outline view
3.  Which of the following is used to build user interfaces for Android apps? (Choose
all that apply.}
a. HTML . AML
b. Java d. Objective-C

4. Instantiating objects created in the form designer is called which of the following?

a. Inflating c. Rebuilding
b. Rebirthing d.  All of the above
5. Which dass do you use to display an alert in an Android app to users?
a. Activity c. Intent
b. Toast d  Filter

6. Protected data members are available to which of the following? (Choose all that

apply.)

a.  All subclasses ¢ All superclasses

b. All classes in the same package d. Implemented interfaces
7. Which of the following is the process of rewriting code to improve it?

a. QOF c.  Polymorphism

b. Inheritance d. Refactoring

8. Giving a method the same signature in a subclass as in a superclass is called which
of the following?
a. Overriding ¢. Constructor

b. Owverloading d. Refactoring
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Review Questions

A method signature contains which of the following? (Choose all that apply.)

a. The method name
b. The parameter list

c. The return type

d. The class that contains the method

The Java switch mechanism replaces which of the following?

a. Conditional statements c. Primitives
b. Loops d Instantiation

A SharedPreferences object provides a mechanism for doing which of the
following?

a. DPolling users
b. Sharing contact information

i

Storing and retrieving primitive data

[ =9

Setting the home screen for a device

Which of the following is true of the AndroidManifest.xml file? (Choose all that
apply.}

a. It's a standard file that's the same for every app.

b, It tells the OS how to interact with your app.

r:

It includes permissions required for your app.

=

It includes Intent Filters for your app.

A Broadecast Receiver:

a.  Must be started by an Activity

b. Waits for things outside your app to happen
¢. Can be thought of as an Activity with no Ul
d. None of the above

Which of the following describes an Intent? (Choose all that apply.)

2. A bundle of information
b. A pointer to an Activity
c. Activates Activities, Services, and Broadcast Receivers
d. The same thing as a Service
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Which of the following classes do you subclass for Ul objects?
a. Activity . View

b. BroadcastReceiver d. Service

Which of the following components informs the OS about what kinds of Intents it
can handle?

a. Services c. Intent Filters

b, Activities d. Broadcast Receivers

Up for Discussion

Discuss the Java protected keyword. Do you think it's necessary? Why or why not?

Android has an extensive system of pranting permission for functionality. Discuss
how this works—or doesn't. What could happen if users weren't given a chance to
grant or deny permission for certain activities?

Discuss overriding methods. What does it mean in terms of dynamic invocation?

Discuss what “inflating the UI" means. How is it done? What do you think of
the process? Is it easy to figure out? Imagine doing it without an IDE. Is it still
easy to da?

Discuss the DotSmasher app in terms of the MVC design pattern. What parts of
this app correspond to the Model, View, and Controller tiers?

Programming Exercises
L.

Create an Android app that displays the area and circumference for circles. Create
a Circle class that performs the cal culations, and instantiate a Circle object in the
main activity based on a user-entered radius,

Create an Android app that displays the area and perimeter for rectangles. Create a
Rectangle class that performs the calculations, and instantiate a Rectangle object
in the main activity based on user-entered length and width values.

Create an Android app in MOTODEY Studio that converts temperature from
degrees Fahrenheit to degrees Celsius. Ask users for the temperature in degrees
Fahrenheit, Write a TempConverter class to perform the calculations, and
instantiate a TempConverter object with the user input. Use the following formula
for the conversion:

C = 5/9(F - 32)
Create an Android app in MOTODEY Studio that converts temperature from

degrees Celsius to degrees Fahrenheit. Ask users for the temperature in deprees
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Programming Exercises

Celsius, Write a TempConverter class to perform the calculations, and instantiate a
TempConverter object with the user input. Use the following formula for the
conversion:

F=9/5*C+ 32

o

Combine Programming Exercises 3 and 4 so that users can choose between 165
converting Fahrenheit to Celsius and vice versa. Be sure to include the
TempConverter class and instantiate a TempConverter object for each calculation,

6. Create an app that calculates payroll. Allow the user to enter the number of hours
worked and an hourly wage. The wage should be “time and a half” for hours
worked over 40 in a week. Display the amount to be paid to the user.
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Apple iOS

In this chapter, you learn to:

Write code with Objective-C

Compare Objective-C syntax and metaphors with Java syntax
and metaphors

@ @

Manage memory in Objective-C

Describe the i0S development process

Use Xcode and Interface Builder to create i10S apps

Make use of delegates

Use the Delegate and Model-View-Controller design patterns
Run apps in the i0S simulator

®
@
©)
(©)
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An ObjectiveC Primer

In this chapter, you learn how to use Apple's development tools—Xcode and Interface
Builder—to create i0S apps with Objective-C. Xcode 4 is the code editor you use, coupled
with the i0S 5DEK, to write Objective-C code, compile it, run itin the included simulator, and
debug any errors that occur. Xcode 4 now includes Interface Builder, a tool for creating user
inter faces for apps. It's the only 1DE available to create apps for 105, and it runs only on Intel-
based Macs with OS X 10.6.7 or later installed. 167

Xcode and Interface Builder are bundled with OS5 X on Mac computers. The version that

comes on your Mac depends on the OS5 X version. The newest version—0O8 X 107, code-
named Lion—ships with Xcode 4 with the (38 5DK 5. Xcode 4 and the 108 SDK 5 can be
downloaded for OS X 106 (code-named Snow Leopard).

If you have an older Mac running O3 X 10.5 or earlier, however, you aren't out of luck.
Xcode 3 and the 05 SDK 4 are available free. Xcode 3 isn't compatible with OS5 X 10.7 but
works beautifully on O5 X 104, If you're using Xcode 3, the screenshots and steps in this
chapter will be slightly different.

compatibe with any ¥)5 device. The concepts: are far more important than what version of the tool

y Both Xcode 3 and Xcode 4 include the most recent 105 SDK. All the code you write in this chapter is
YVOUTE Using.

Apple hosts information about transitioning to Xcode 4 at hitp:/‘developer. apple. comylibrany/mac/
l # documentationADE 5/ Conce ptual/¥c oded Transit onGude/ntroduc bondntroduction. ki mi,

An Objective-C Primer

Objective-C is the programming language used to develop in both Mac OS X and 085, It's
a superset of ANSL C, so it includes the C language as well as other libraries and tools,
much as C++ extends the C language. It's also an object-oriented language that makes use
of inheritance, polymorphism, and encapsulation—the three pillars of object-oriented
programming,

S0 why do you need a primer? You might not, but Objective-C looks so much different from the
other languages used in this book that it warrants a short discussion, at least. To begin, Objective-C
uses some different metaphors than most other languages. So, for example, in Objective-C you
send messages to objects rather than call methods on them. Although each Objective-C class
includes an interface in a header file, an Objective-C interface is different from a Java or
C# interface. Objective-C interfaces provide the APl for a single class, whereas Java and
C# interfaces can be implemented by many classes. You learned in Chapter 3 that
Objective-C classes are said to conform to protocols rather than implement interfaces
as do Java and C# classes,

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



)

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i

Apple 105

There are a few aspects of Objective-C worth mentioning. Objective-C is weakly typed.
That is, you don't have to determine an object's type at design time. You can add methods
to any object you want, including objects for which you don't have the source code, This
alternative to subclassing is called adding a category to a class. The interesting part of
categories is that any methods you add through a category become part of the class
definition. There's no concept of public, protected, and private access. In Objective-C,
everything is public.

Encapsulation is more a goideling than a nule in Ohsectved. Because all data members are public in Objec tveC,
¥Ou can access them directly. Your code will be far more manageshle, however, if you use encapsulation.

The best way to see this is through an example. The following code is a Java class that
represents a circle. This Circle class is simpler than those you've seen in previous chapters;
the validation routines have been left out to keep it as readable as possible. The class is stored
in Circle.java:

public class Circleq{
private double radius;
public double getRadius(){
return radius;

iy
public vaid setRadius(double radius){

this.radius = radius;

I
public Circle(double radius){
this.radius = radius;

public double getAreal){
return Math.PI * radius * radius;

public double getPerimeter(){
return Math.PI * 2 ¥ radius;
1

public static void main(S5tring args[}){
CGircle myCircle = new Circle(2.0);
System.out.printin{Area: " + myCircle.getAreal) +
+ myCircle.getPerimeter());

i
}

When you compile and run Circle. java, you get the following output:

" [

Circumference:

e

run:
Area: 12.566370614359172 Circumference: 12.5%66370614359172

To accomplish the same task in Objective-C, vou need two files: an interface file (more
commuonly called a header) with an . h file extension and an implementation file with an .m
file extension. The header file declares the class's public APl and the implementation file
defines the class behavior. The header file is stored in Circle.h, shown here:



An ObjectiveC Primer

@interface Circle : NSObject{
double radius;

-(double) radius;
-(void) setRadius: (double) r;

-(double) getArea;
-{double) getPerimeter; 169 .
-(id) inmitwithRadius: (double) r;

@end

The implementation file is stored in Circle.m, shown here:

#import "Circle.h”
#import <Foundation/Foundation.h=

@mplementation Circle : WS0Object
-(double) radius{
return radius;

1
-(void) setRadius: (double) rq
radius = r;

-(double) getArea{
return M_PI * radius * radius;

-(double) getPerimeter{
return M_PI ¥ radius * 2;

1

-(id) initwWithRadius: (double) r{
radius = r;
return (self);

}

int main (int argc, const char *argv[]X{
NSAutoreleasePonl *ponl = [[NSAutorefeasePonl alloc] init];
Circle *myCircle = [[Circle alloc] imitWithRadius:2.0];
NSLog([N55tring stringwithFomat:@"Area: %f Circumference: %f", =3
[myCircle getArea], [myCircle getPerimeter]]);
[myCircle release];
[pool release];
return{0};

I
@and

Technically, youre allowed to put bath the hesder and impiementation ina singie file. This works for very
ﬁ small files but pets umwieldy for larger classes. The comvention is to split them into two files.
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Building and running Gi rele.m results in the following output:

Running.. .
2012-07-30 10:03:00.645 Circle[2662:a0F] Area: 12.5563?1—*_1
Circumference: 12.566371

. 170 Debugger stopped.
Program exited with status value:0.

there's usually only one class in any program with amain () method. The main () method mstantiates all
objects and pets them to work topether. inthis case, it's incleded in each C1 rc e class so that you can see
the differences in how theyre used. In addibon, because there’s onby & single class, it makes sense to st
create classes that are executable.

ﬂ It's usually not a pood practice to include the ma i n ) method in data classes. As you keamed in Chapter 3,

The following are some points to remember about Objective-C code:
s Objective-C is case sensitive.
s The - character indicates an instance method, one that's called by an object on its own

data. Although it's not used in Circle.h, you use the + character to indicate a class
method. The Java equivalent is a static method

# Themain() method in Objective-C code doesn't have a + or - sign at the front, which
indicates it's a C method, not an Objective-C method,

e The * character, when used for declaring a variable, indicates that the variable is a pointer
to an object,

¢ Technically speaking, vou don't call methods on objects in Objective-C. Instead, you send
messages to objects, and then the objects call their own methods. So [myCircle
getPerimeter] can be translated roughly as “Send myCircle the getPerimeter message,
and use the result that's returned,”

e Notice the auto-release pool as well as the alloc and release messages. In
Objective-C, you're responsible for allocating and initializing memory and, eventually,
releasing it.

e Objective-C includes the id object type for use when you don't know or need to know the
type of data you're working with. Java is strongly typed, so it has no late-binding
equivalent.

e The NS prefix for objects stands for NextStep, the company that built the original
Objective-C libraries used for Mac development. O8S X is a descendant of NextStep. When
you see the N5 prefix, you're looking at code developed by NextStep.

Objective-C uses infix notation for writing code, which generally means method names and
parameters are intertwined. Usually, the name of the first parameter is included with the
method name. To see how this works, compare the constructors. In Java, this is the
constructor:

Circle myCircle = new Circle(2.0);
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In Objective-C, it's the following:
Circle *myCircle = [[Circle alloc] initWithRadius:2.0];

A benefit of infix notation is that it includes the names of arguments in the message.
Sometimes Java method calls include many arguments, and keeping track of them can be
difficult. You'll find yourself searching through the documentation to figure out which 171
argument goes where, especially if all the arguments are the same type. Objective-C code
is easier for people to read because it specifies the argument names.

Objective-C recently introduced the concept of automatic garbage collection: the process
the O8 uses to manage memory. Both Java and C# handle this task for you automatically;
the Java and .NET runtimes remove unused objects from memory. Objective-C programs
written to target OS5 X 105 or later can be configured to collect garbage for you. However,
05 doesn't include automatic garbapge collection, so you need to manage memaory in your
code. In some ways, Objective-C is a trip back in time for most developers, especially those
trained in high-level newer languages, such as Java and C# Managing memory can be a
tricky undertaking. The benefits, however, are reducing your app's footprint and improving
its performance substantially.

Back to the Beginning

05 development and Objective-C are different enough from the other types of development
covered in this book that it is in your best interest to go back to the beginning and create the
maost basic application of all: displaying a string onscreen. That's right—you're going to write
a Hello World app for the iPhone.

The 05 development process is, however, identical to that in almaost all platforms:
s Create the project.

s Design the UL

s Write code

e Build and test.

e Tune performance.

Except for what you learned in Chapter 3, tuning performance is beyond the scope of this
book, but you work through the first four steps for every app you write, regardless of the
platform or lanpuage.

ﬂ Make sure you have folliowed the installation and setup instructions in Appendix A before proceeding.
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HOW-TO 6-1

The default location for Xcode after installation is the Developer/Applications
folder in the root of the file system (see Figure &-1). If you haven't already, drag
Xcode to the Dock to make starting it easier.
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Figure 6-1 The default location for Xcode

1. Start Xcode, and in the welcome window, click Create a new Xcode project
{see Figure 6-2).

Welcome to Xcode |

erzson 4.2 (4C199)

Crale o nivw Koode project m

Starm building 4 new Mac, iPhone oF (Pad
application from one of the induded templates

Lt
Le Neode's insegrated source control feagures io

E Connect to a reposito
i wark with your exsting projects
-

Learn shaud using Xeode
Explore (he Noode deveiadsent snveronment with
tha Xeode 4 User Guide

Go ns Apphi's developer partal
WIS 1P Mac and 106 Dev Chmer wabsitas. ar . .
devElpEr. APl com Mo Seleriinn

Noods i3 reg's!r!d:r.agl.u'rra.;'lé -n!.ﬁﬁm Inc, myatemd n he US ol sher curres

Figure 6-2 The Xcode welcome window

o

{continues)
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(continued)

2. Click the Empty Application template (see Figure 6-3), and then click Next
MName the project HelloWorldXcoded, click Next, and save it to a location of
your choice. (Your window might look slightly different from what's shown here.) 173

Choose @ templane for your mew projec:

== kS
- La ]
letariner - Do rasil Openll Game
Azeliaion
- X
Tabiged & Lility &

Thik tempate prevides & Sarting poet for iny sppheation. | pravides juil in spakoation
| digae gt & windioe,

Previous | ()

Nomde &2 rajizemd radenon: of Apple inc, regaed in e LS and other oon e

Dumdle Idamiih comLiduffy. nded
Chass Prefix | £v7
evice Famby | Uneersal b
[ tme Core Datn
M se Autcrnatc Arference Coureng
B imctude ot Test

Xome & a rgistered ralemak of Spple I, registerad in te LS and other coun ries.

(Previous ) ()
Figure 6-3 Starting a new project in Xcode 4

{continues)
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(continued)

3. The Empty Application template includes a window object for you to use. To
actually display something in the window object, you must add an instance of a
174 UIview object by creating a subclass of urview. Click File on the menu, point
to New, and click Mew File. Click Objective-C class in the pane on the right,
and then click Next. Name the class HelloWorldViewXcoded4. In the “Subclass
of" list box, make sure UlView is selected (see Figure 64}, and then click Next

Choose opthons for your new fle:

Class | HeloWorldviemXcoded ]
Subtlass of  Ulview =
Com) - Corovons”) (@

Nl = 2 nyistered radererk o Spple I, regesenad in e LS and other monines

M

Figure 64 Entering infermation for a new class
4. Save the file to the project folder (see Figure 6-5).

A= mentioned, vou need a header file (an . h extension) that specifies the interface and an implements
fion file {an . mextension) for Objectived das=es. Getting Xcode to creste the files elminates possible
= @mors.

{continues)
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{continued)
| fand=] -ﬂ-] I:J.I:lellu’i'l'nrldXﬂudei- FEH Q
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E
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i
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B
{ New Folder i Cancel | ( Create j E

Figure -5 Saving the He11 oWorT1dviewXcoded class

The next development phase is creating the Ul. For this project, you do it with code
instead of an interface designer. To draw Hello World onscreen, you must override the
drawRect: method, which handles drawing the rectangle represented by the view
onscreen. It's similar to overriding onDraw () in an Android app.

5. Click HelloWorldViewXcoded.m to open i in the code editor. Find the
commented drawRect: method (green, by default), and replace it with the
following code:

-(void)drawRect : (CCRect) rectd{
NSS5tring “hello = @'Hello, World!"™;
(GPoint Tlocation = (GPointMake(10, 20);
UIFont “font = [UIFont systemFontOfSize:24.0];
[[UIColor whiteColor] set];
[hello drawAtPoint:location withFont:font];

}

This code is straightforward. It creates the string and the location where it will be
drawn, specifies the font and color for the display, and draws the string onscreen.

{continues)
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(continued)

6. 105 apps rely heavily on the Delegate design pattemn. When you created the
HelloWorldXcoded app, Xcode created an application delegate for you. To
176 view it in the code editor, click AppDelegate.m in the Project Navigator (see
Figure 66).

= ﬂ HelloWorldXcoded
—1 2 rargets, 105 SDK 5.0

|h! HelleWorldViewXcoded.h
im HelloWorldViewXcoded.m
¥ |__| HelloWorldXcode4
h| AppDelegate.h
= AppDelegate.m
* || Supporting Files
* || HelloWorldXcodedTests
¥ [__| Frameworks
» = UIKit.framework
» §= Foundation.framework
» = CoreGraphics.framework
4 SenTestingkit.framework
¥ [ | Products
sy HelloWorldXcoded.app
71 HelloWorldXcodedTests.octest

Figure 6-6 Selecting the AppDe legate.m file in the Project Navigator

B8

Tode i o mgisteed mdenesk of Apde Inc, egEened in e UE and oter minines

Recall from Chapter 3 that delegates perform work on behalf of another object. AppDelegate is
the delepate for the Hel Towor]dXcoded app obiect, so it perfoms tasks on behalf of the app.
Az yvou learned in Chapter 2, the application delepgate is where life cycle events for the app occur,

7. Next, you need to tell the application delegate to add the view to the window. ff
necessary, click AppDelegate.mtoopen it in the code editor. If you don't see
the file, expand the HelloWorldXcode4 node in the Project Navigator. To let
the delegate know about your custom view, you must import the header file.
Add the following code after the existing #import statement:

#import "HelloWorldViewXcoded.h™

As you type, Xcode completes your code with possible endings. You can use the Tab
key to accept the current suggestion. Note that Xcode accepts only the stub that
matches, not the entire selection, so you might have to press Tab more than once.
To see the entire list of possible endings, you press Esc.

{continues)
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(continued)

8. Next you need to instantiate the view and add it to the window. Still in the
HelloworldAppDelegate.m file, add the following code to the application:
didFinishLaunchingwithOptions: method, just before the 177
makeleyAndvisible message to the self.window object:

HelloWorldViewXcoded *wview = [[HelloWorldViewXcoded a'l'loc]T_|
initWithFrame : [self.window frame]];
[sel f.window addSubview:view] ;

9. Save both files, and then click Run on the Xcode foclbar. If prompted to save
your work, click Save All. The simulator should start and display the string you
added (see Figure 6-7).

Hello, World!

Figure 6-7/ Running Hello World in the: simulator

The default ssmulator in Xcode 4 isthe iPad 5.0 ssmulator. To use the iPhone simulator, chick the "Set the
actwe scheme” button, and then chick Phone 5.0 Smmlator,

(continues)
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(continued)

on theright, abowve the 5 afariicon, to find the home screen housing your app. Then double-click your

it you change devices while your app 15 numning, you might need to nawvigate back to it. Chick the dot
app to restart i

Moving Forward: Hello iPhone!

This project builds on the Hello World app from the previous section and is closer to
what you do with real-world apps. It also introduces you to Interface Builder, Xcode 4's

Ul designer.

HOW-TO 6-2

1. Starta new projectin Xcode. Click the Empty Application template, and
then click Next Name the project HelloiPhone, and save it in a location
of your choice. Xcode should open and populate the project for you.

2. Exploring some resources Xcode generates can give you some insight into
how iPhone apps work. In the Project Navigator, click to expand the
Frameworks folder to see what frameworks Xcode has included in your
project. So far, your app uses the Core Graphics, Foundation, and UIKit
frameworks.

A framework is a collection of assets, including header files, images, sounds, and lbranes, for
performing & certain task, Frameworks are a comvenient way to deploy code and enable you to focus
on what your app does mstead of how to do it. Cocoa Touch, for example, includes the function of
drawing onscreen =0 that yvou don't have to. Appie includes many frameworks with the SOK and on
Apple dewvices.

{ll

3. Next, expand the Supporting Files folder to see your app's property list
(plist) file, used to set global parameters for an app. Click the file to openit in
the code editor (see Figure 6-8). For the apps in this book, the plist file is
updated for you automatically, so you don't need to deal with i.

(continues)
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(continued)
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Figure 6-8 HelloiPhone-Info.plist in the list of project files

4. In the Project Navigator, click the .pch file under the Supporting Files folder to
open it in the code editor. It's the prefix header for all files in the project. Its
code, which specifies that the Foundation and UlKit frameworks are available
for every class in the project, is as follows:

// Prefix header for all source files of the 'HelloiPhone' target in—g
the '"HelloiPhone' project
i
#import <Availability.h>
#ifndef _ IPHONE 3 0
#warning “"This project uses features only available in 105 SDK 3.131
and later."
fendif
#ifdef _ DBIC
fHimport <ULKit/UIKit.h=
#import <Foundation/Foundation.h>
#endif

5. The main.mfile is the entry point for the application, and it's executed by the
iPhone runtime. Click it to see the code, shown here:

S main.m
/f HelloiPhone
5
J// Created by Tom Duffy on 11/22/11.
ff Copyright (c) 2011 NCC. A1l rights reserved.
£
#import <UIKit/UIKit.hs
#import "AppDelegate.h"
int main(int argc, char *argvl]){
dautoreleaseponl {
return UTApplicationMain(argc, argv, nil, NSStringFromClass—3
([AppDelegate class]));
I

{continues)
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(continued)

The main() method exists to start the app, create the ulApplication object by caling
the UZApplicationMain() function, and pass control, with any parameters, to the

. 180 AppDelegate object. Note that Xcode 4's default project settings use automatic

reference counting. Although technically it isn't the same as automatic garbage
collection, you don't have to worry about releasing objects you create. 105 apps don't
support automatic garbage collection.

Automatic reference counting is avalable onby m 15 5 and later. if vou need to support devices
running older versions of {05, clear the Use Automatic Reference Counting check box when you set
options for a new project. In that case, yoarre responsiie for releasing abjects you no longar use.

6. Sowhat does UIApplicationMain () do? To find out, click the Organizer
button at the upper right and click the Documentation fab. In the left pane,
click the search icon, and type UlApplicationMain. Click UlApplicationMain
in the Reference node, and then click the link to UlApplicationMain in
the Application Launch section. The Organizer opens the reference docs
and displays the documentation for the uTApplicationMain() function
{see Figure 6-9).

ann Grganizer - Durumesdaton

utﬂ.pplnmh nmin '

AT This function i Cafled i che set= anbry poim bo oreabe the applcation object and The applcation
7] stsapbcarabtzn celegare and sef up the svent cycle i
-'lrl'l'ﬂﬂllﬁi Isd UikpplivabicaMaln | .
L] int aige, ]
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Figure 6-9 Viewing documentation files in the Organizer

(continues)
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Moving Forward: Hello iPhone!

(continued)

download the documentation to view it lbocally on your system. To dothis, click Preferences on the
Xcode menu. Click the Documentation toodbar icon, click the Documentation button just below the 181
toolbar, and then click Check and Install Mow. You might need to submit suthentication credentials
mare than once to install the documentation. You can also click the *Check for and install updates
automatically™ check box. Finally, you can always view documentation in your browser by going to

hitps://developer.apple.c omAbraryiosn avgations

y Funning into problem s when viewing documentation in Xcode is & knownissue, To sohe the problem,

If you read the entry, you see that UTApp1icationMain() simply runs your app and
loads the main window, if any. Take a look at the plist file again. You can see that the
Mai nindow. xib file is the main window and is loaded when the app starts.

Your app gets one and only one UIApplicationMain object, which instantiates the
view and fires life cycle events (explained in Chapter 2) at specified times. The
AppDelegate object is created for you in the project folder—in this case, the
HelloiPhone folder. This object is where you write code for the life cycle events your
app supports.

Recall that a delegate 15 an object that does work on behatf of another object. When developing for
105, you use the Delegate design pattern entensialy, Delegating is an attemative fo subclassing. So

ﬂ nstead of mheriting from the UTApplicationMain class, voucreate a delegate to do the work.
LUIApplicationMain calls the ife cycle methods on its delegate, and vou provide the iife cycle
methods in the delegate,

A common development cycle for i0S apps is to create a subclass of the

UTVi ewController class, geta viewobject from the UIviewController, and display it
in a window. UIviewController oObjects do exactly what their name indicates: They
control a view and display it onscreen. Instead of configuring the user interface, the
application delegate typically creates a ULViewController object. The delegate asks
the UIViewController for its view object (which UIviewController Creates on
demand) and adds it as a subview of the window object.

The view controller {the UIV1 ewControl Ter object in the preceding discussion) is fe sponsible
for setting up and configunng the wew when asked and for brokering requests between the model
and wiew. Instead of creating the vew directly, you do it via the view controBier. You handle most LI
events m the view controler.

{continues)

Copmghi 22 Compgge Lo All By his Boserved. May notheoopiml scemed, or dupiicaial m wioicor an pan. Due i st rghts, some el ey content may be supprcsed o ihe co ok e cChapens
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



Apple 105

(continued)

7. To create the view, click the HelloiPhone project at the top of the Project
Mavigator. Then click File on the menu, point to New, and click New File. The
182 file is placed in the directory you select. if you selected the project folder,
Xcode determines where to put the file based on the type of file you create.

8. If necessary, click Cocoa Touch on the left, under the i0S section, and then
click the UViewController subclass template on the right (see Figure 6-10).
Click Next

Choode a template far your new fbe:

L L | - L
T h

Cand Cos i L2
| ELIE"“*"‘ ‘Objective-C class Dbjective-C Dibjective-C protocol
! e ategory

{ SOULE

Dty

: B Mac 05 X
T Cocoa
Cand Ca4 Ohjective-C bt
Usser Interface cie class

i I Cesi Data

! Resource

DRt

0 UtviewControler subclass

Ain Objective-C class which is 3 subciass of UniiewControlier, with a header Ble which includes
| the cUIKIG/ UL hoe beader and an optional XIE mertace fhe.

mhe

-:‘__t]nl:gl_ _: PrEwiends E'::_m

Figure 8-10 Creating a UIViewControl 1er subclass

Nrmde &2 nyisred rademak of Apde inc, egsered in e LS and other oon e

9. Name the file HelloiPhoneViewController (see Figure 6-11). Click Next and
then Create to save the file and let Xcode add it to the project.

{continues)
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(continued)

Chiose options for your new file:

Clazs | HellosPhoneviewConenolier |
Subclags o UlviewCantlier =

| Targesed for #ad
) wrth 08 for user imterdace

o) G
Figure 611 Entering options for HelToiPhoneViewControlTer

Nomde & a royised mademerk o Apgle I, egseed in fe U and oter mungies

B

A targetis a set of instructions for building a project, such as the HelloiPhane app. Targets can be
edited in Xcode, but this process is beyond the scope of this book.

{continues)
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(continued)

Acode generates all the resources you need and opens the XIB file in Interface Buider
so that you can design the user interface (see Figure 6-12).

)

Jomieis a nyidoed wdomak of .l‘pﬁé Inc, r:glmlgl |;1':.r= IJS and n.cl'u' mllﬁ-'l-ﬂ.- =

g #
YT g .n Gt et

Figure 6-12 HelloiPhoneViewController.xib in Interface Builder

10. Click to select the view (the blue box in Figure 6-12), if necessary. Then open
the Objects Library in the lower-right pane. i you cant find it, click View from
the menu, point to Utilities, and click Show Object Library. It displays
objects that can be used with the selected object. In this case, the view object
is selected, so the Objects Library displays Ul elements you can add to the
view (see Figure 6-13).

{continues)
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Moving Forward: Hello iPhone!

(continued)

(liowees ® =

Label - A variably sized amount of M 185
Label static text.

—, Round Rect Button - Intercepts
| touch events and sends an action
-~ message to a target object when ..,

T Segmented Control - Displays L
| 1 | 2 | multiple segments, each of which
" =" functions as a discrete button,

r—] Text Field - Displays editable text
Text | and sends an action message to a
target object when Return is tapped.

Slider - Displays a continuous range
@ T of values and allows the selection of
=5 a single value.

Switch - Displays an element
D showing the boolean state of a value.
Allows tapping the control to..,

Activity Indicator View - Prowides
feedback on the progress of a task or
process of unknown duration.

Progress View - Depicts the
progress of a task over time.

=

: Page Control - Displays a dot for
each open page in an applicatiom and
supports sequential navigation .
Stepper - Provides a user interface

- +l for incrementing or decrementing a

value.

Table View - Displays data in a list
of plain, sectioned, or grouped nows.

d |k

Jrmaiz armewered iatemak o fpple e, mpEteed nothe LS and cher oummes

@ Q) 4
Figure 6-13 The Objects Library for wiew objects

{continues)
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(continued)

11.

0

Drag a Text Field from the Objects Library to the view. Open the Aftributes
Inspector in the upper-ight comer. If you can't find it, click View from

the menu, point to Utilities, and click Show Attributes Inspector. Set the
Placeholder Text property to Enter Your Name and the Capitalization
property to Words. Drag the sizing handles to resize the Text Field almost as
wide as the view (see Figure 6-14).

P e ﬂ

e s e
e
gy

JYmde 5 2 mymaed rxienak of Sppe e, nq:rn'u.:l e L5 and oter oonines.

-
- magrnen e e

Figure 6-14 Dragging a Text Field to the view and setling its attributes

You might hawe noticed that blue pudelines are displayed when you move and resize components. Pay
attention to these puidelines becaus e they help you adhere to the iPhone Ul puide =o that your apps look
more ke native apps.

{continues)
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Moving Forward: Hello iPhone!

{continued)
12. Drag a Round Rect Button [ e
to the view, and set its Title - |
property to Press Me. Drag a - | 187

Label to the view, and resize

it to the same size as the

Text Field. Set its Text property
to nothing by deleting the default
value. You write the code to fill
in the label in a moment. When
you're finished, the view should
look similar to Figure 6-15.

To make the connection between the
nib file and your app, you need to
specify outlets in the header file.

An outlet is an instance variable that
can be connected to a Ul component.
You use the keyword IBOutlet in

the @property directive to create
outlets in your code.

Press Me

Mook i areyemend trademark of fple inc mgu:.'.u'cd n the US mad cher cumiries

Figure 6-15 The HelloiPhone user interface

to the nib file. IBOwt 1 et i= actualy declared as Nothing, and IBACtion is defined to

ﬁ IBOutlet and IBACTion are resenved Keywords that tell the compder ta look for connections
return void.

13. Click the HelloiPhoneViewController.h file. Add the following instance
variables inside the interface declaration:

{
UITextField *textField;

UILabel “label;
NSString *string;
UIButton “button;
}

{continues)
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(continued)

14. Next, add @property declarations for the instance variables outside the curly
braces:

. 188 Aproperty (nonatomic, retain) IBOutlet UITextField *textField;
@property (nonatomic, retain) IBOutlet UILabel “label:
@property (nonatomic, retain) IBOutlet UIButton “button;
@property (nonatomic, copy) NSString “string;

You make the instance variables properties to make sure getter and setter methods for
them are supplied automatically. To do this, you use an @property directive, which sets
up these methods and ensures that they adhere to Objective-C naming conventions.
Don't think of this directive as simple code generation and replacement. Using it is the
ultimate encapsulation, as it allows the behavior of getters and setters to change
without breaking any code that uses the directive.

doesn't ensure that whole values are retumied. Because this app isn't multithreaded, nonatomicis
uzed to improve the speed at which it uns. The retatn parameter makes sure the setter that™s
generated assumes ownership of the object’s reference count while the setter executes.

ﬁ The nonatomic parameter allows multipde threads to access a property concumently; however, it

15. Declare a method to call when the user presses the button by adding the
following code after the property declarations:

-(IBAction) sayHel 1o: (id)sender;

16. The view controller can also handle button events if it adopts the
UITextFielddelegate protocol. To declare this, change the @interface
declaration to the following:

@interface HelloiPhoneViewController : UIViewController -
<UITextFieldDelegates={

The complete interface code should look like the following (comments are omitted):
#import <UIKit/UIKit.hs

@interface HelloiPhoneViewController : UIV"rew{nntr\nﬂerT_[
<|ITextFieldDelegates{

UITextField *textField;

UILabel *Tabel;

NSString “string;

UIButton *hutton;

¥

{continues)
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Moving Forward: Hello iPhone!

(continued)

@property (nonatomic, retain) IBOutlet UITextField *textField;
@property (nonatomic, retain) IBOutlet UILabel *label;
@property (nonatomic, retain) IBOutlet UIButton *button;
@property (nonatomic, copy) NSString *string; 189

-(IBAction)sayHello: (id)sender;
Aend

MNotice that the mstance vanables are declared insade the curly braces, but properties and methods
(ij/ are declared outside them.

) File's Owerier
¥ Ounlets

17. Youcanwire Ul components to busttin
code by dragging and connecting s

searchDi HayConroller

them in Interface Builder. Click et Field

HelloiPhoneViewController.xib e

Referencing Outlets

in the Project Navigator. piow Rfirancing Ouilet
Ctriclick the File's Owner icon Referancing Outiet Collections
(a wireframe cube) to the left s ety
of the design area. The file's —

owner is the class that
instantiates it. In this case,
it's He1loiPhoneViewController.

A list of the outlets you created  Figure 6-16  The File's Owner dialog box

is displayed (see Figure 6-16). showing outlets and received actions
18. Drag from the circle next to the

button outlet to the Button o File's Owner E
component in the view window. | S— 4
A blue line is drawn as you label -
drag. Xcode indicates which it #
components you can release the e g
mouse bution over. Because Rnferenciog Dutlety 8
you're dragging from an instance NS
of a UIButton (the name of this Hew Referencing Outiet Callection g
component is the “button” listed szt E
in the dialog box), Xcode allows ;

you to release the mouse button
only over the Button component.
When you do, the circle next to
the button outlet is filled, as
shown in Figure &-17.

oEEr colmmes

Figure 6-17 Connecting the button outlet
to the wiew’s Round Rect Button

{continues)
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(continued)

19. Repeat this process for the Text Field component: Drag from the circle next to the
textField outlet and release the mouse button over the Text Field component
. 190 in the view window. Repeat the process again for the Label component.

20. To register to hear events from the button, you must drag in the other
direction. Ctrl-click the button in the view window. A list of available events for
this component is displayed. Find the Touch Up Inside event, and click and hold
the circle to the right.

21. This time, drag over to the File's Owner icon and release the mouse button. When
you do, a dialog box opens where you can choose an action. In this case, there's
only one, so click sayHello: (shown in Figure 6-18). This modifies the button's list
of events. Mow when the user presses the button, the sayHe11o: message is
sent to the file's owner; in this case, it's Hel loiFhonevi ewController.m. The
good news is it s where the code you write is stored.

Bution - Préss Me .2
¥ Sent Events .;_-
Did End On Exit o
Editing Cranged =
Ediiing Did Begin -
Edining Did Erl B
Tousch Cancel .E
Nidia g
e R pea B
i
i
=
h U Imiids %
Tousch U Dutsids 8
Valse Changed =
Refierencing Outlets :E
Ettun w Fike's Danior W
Mews Referending Dutler EP
Referencing Outlet Coflections i o
it Balarisding Chitlen Cosleclies 2 E
= B
Figure 6-18 Connecting the view's Round Rect Button to the sayHellao: meth
22. To dismiss the virtual keyboard Outlets 533
from the view when the user is done, delegate 1
the Text Field component sends a Sent E g
message to its delegate e Eveses B e g
. s e P E
(the view controller). Ctridrag - sayHello B5s g
from the Text Field to the File's Figure 6-19  Available outlets
Owner ic_t:n, and |_:Iicl-{ delegate in the {4 the Text Field component
Outlets list (see Figure 6-19).
(continues)
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Moving Forward: Hello iPhone!

(continued)

Three things need to be done with the view controller:

s Synthesize the properties for the instance variables and manage their memory
footprint. 191

» Implement the sayHel1o: message.

s Make sure the keyboard is dismissed when the user is done with it.

23. Backin Xcode, click HelloiPhoneViewController.m and add the following
code after the @implementation directive:

Asynthesize textField;
Asynthesize label;
dsynthesize string;
Asynthesize button;

Asynthesize whenyou want to use the: default petters and setters. Don't use @synthesizei

Recall that synthesizing properbes inserts getter and setter methods into the compiled code. Use
ﬁ VOoUuTe suppihving your own getters and setiers.

24. Next, create the sayHello: message by adding the following code:

-{woid) sayHel lo: (id) sender{
self.string = textField.text;
NS5tring “greeting = [[NSS5tring a1'tuc]T_|
initWithFormat:2"Hello, %2!", self.string];
label . text = greeting;
}

is that the siring variable represents the app’s model ata). Simply put, you shouldn't be stoning data
in Ul components. The view controlier manages communication between the modei and the LI, so
data should be stored there.

ﬁ You might be wondenng why you need the string mstance vanable. f's a pood question. The answer

MNext, you need to dismiss the keyboard when the user presses the Done button. In an
i05 app, the keyboard becomes the first responder when input is entered in a text
field. “First responder” is the i0S equivalent of receiving focus in an app. Because you
can't message the keyboard directly, the solution is to get focus off the text field when
the user is done with it. You do this by getting the Text Field component to relinguish
its first responder status. The good news is that Text Field components call the
textFieldShouldReturn: method when the user taps the Return button. This method

{continues)

Copmghi 22 Compgge Lo All By his Boserved. May notheoopiml scemed, or dupiicaial m wioicor an pan. Due i st rghts, some el ey content may be supprcsed o ihe co ok e cChapens
Falinnzd neview hes. doomad ihat ooy soppreead omtoni do o ot oedenatly sl the ot Lo cpioomee '..l.Tv.H_I.':a.'J'I:IQl reseres horghe o ey o sk il oondon s Y e of subscopeni rightts resnciom FoTjLEne 1L



Apple i0S

(continued)

is included in the UITextFieldDelegate protocol, which you adopted in
HelloiPhoneViewController.h. S0 all you need to do is to override this method in the
192 HelloiPhoneViewController.m file.

25. Add the following code to HelloiPhoneViewController.m at the end of the file
but before the @end directive:

-(BOOL) textFieldShouldReturn: (UITextField *)theTextField{
[textField resignFirstResponder];
return YES;

4

In more complex apps with more than a single text field, you should check which text
field triggered the event and then react accordingly. Your code might look something
like this:

if (theTextField == textField){
[textField resignFirstResponder];

telse 1f (theTextField == someltherTextField){
[some0therTextField resignFirstResponder];

} // more code here. ..

return YES;

26. To create an instance of Ha11oi Phonevi ewController, click the
AppDelegate.h file in the Project Navigator. Add a forward declaration to the
top of the file, just after the #import statement:

Aclass HelloiPhoneViewController;

pointer and when the compiler doesn’t need to know any inheritance information. fyouneed to make
use of any of the object’s members, you must tell the compiler where these members are defined. in
this case, use #import.

ﬂ Uze the @class directive only when vou refer to objects of the type used in the directive as a

27. Then add an instance variable at the beginning of the @interface section:

HelloiPhoneViewController “helloiPhoneViewControl ler;
}

28. Add the following code to the end of the file to make the instance variable a
property:

@property (nonatomic, retain) HelloiPhoneViewController |
“hellodiPhoneViewController;

{continues)
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Moving Forward: Hello iPhone!

(continued)

29. When you've finished, save your work. Your code for the
HelloiPhoneAppDelegate. h file should look like the following (comments
omitted): 193

#import <UIKit/UIKit.h>

@class HelloiPhoneViewController;

@interface AppDelegate : UIResponder <UIApplicationDelegates{
HelloiPhoneViewController *helloiPhoneViewController;

1

@property (strong, nonatomic) UIWindow *window;

@property (nonatomic, retain) HaTh‘ithneV‘iewﬂnntmﬂerj
*helTo1PhoneViewController;

Aend

So far, you have just added a reference {0 HelloiPhoneViewController as a
property to the application delegate. You stil need to create an instance of
HelloiPhoneViewController and set it as the value of the property. You do that in
the implementation file.

30. Click AppDelegate.m to open it in the code editor. To import the
HelloiPhoneViewController.h file, add the following line to the #import

section:
#import “HelloiPhoneViewController.h"

31. Then synthesize the helloiPhoneViewlontroller property by adding the
following line to the @synthesize section:

Asynthesize helloiPhoneViewComtroller;

32. Scroll down to the application:didFinishLaunchingwithOptions method,
and add the following code to the method right before the [self.window
makekeyAndVisible] ; statemnent:

HelloiPhoneViewlontroller *wviewController =—g3

[ [HelloiPhoneViewController alloc] -
'irrith"itlﬂ'iiﬂam-e:ﬂ"l-ieﬂuiPhnnl!‘.l"iew&mtmﬂar'"j
bundle: [NSBundle mainBundle]];

[self setHelloiPhoneViewController:viewController];

Recall from Chapter 3 that application: didFinishLaunchingWithOptions: is fired
dunng app initighization, just before the LI is displaved.

{continues)
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(continued)

In the preceding code, first you create an instance of the view controller. It uses the
alloc method, but because this project uses automatic reference counting, you aren't

. 194 responsible for releasing the object when you're finished with it.

The init method specifies the name of the nib file the controller should load and the
bundle in which it's located. A bundle is an abstraction of a file system location that
groups code and resources that can be used in an application. The advantages of
using bundles instead of finding resources yourself in the file system are that bundles
provide a convenient and simple APl (because the bundle object can find a resource
just by name) and can offer localization services (resources in multiple languages) for
you. The code then sets the newly created view controller as the

Hel1oiPhoneVd ewController property for the application delegate.

33. Add the following code after the preceding code block you added:

UIView “controllerView = [hel loiPhoneViewController wview];
[sel f.window addSubview:controllerView];

This code gets a UIview object by sending the view message to the view controller
object. Then the uIview is added as a subview. Here's the complete listing for the
application delegate stored in HelloiPhoneAppDelegate.m:

Sf AppDelegate.m

// HelloiPhone

£

Jf Created by Tom Duffy on 11/22/11.

ff Copyright (c) 2011 NCC. ATl rights reserved.

¥

#import “AppDelegate.h”
#import “HelloiPhoneViewController.h”

@implementation AppDelegate

@synthesize window = _window;

@synthesize helloiPhoneViewController;

-(B0OLYapplication:(UTApplication *lapplication
didFinishLaunchingwithOptions: (NSOHctionary *)launchOptions

{
self.window = [[UIWindow alloc]
initwithFrame: [[UIScreen mainScreen] bounds]];

Jf Dwerride point for customization after application launch.
se]lf.window. backgroundColor = [UIColor whiteColor];
HelloiPhoneViewController *wiewController =—3
[[HelloiPhoneViewlontroller alloc] =3
T nitwithii hName:@"HeHDiF‘h{:ne‘u'iewfnntmﬂer"—ﬂ
bundle: [NSBundle mainBundlel];

{continues)
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Moving Forward: Hello iPhone!

(continued)

[self setHelloiFPhoneViewController:viewController];
UIView *controllerView = [helloiPhoneViewController wiew];
[self.window addSubview:controllerView];

195

[self.window makeKeyandVisible];
return YES;

}

-(void)applicationwil1ResignActive: (UIApplication *)application

Illl'ﬂ-

Sent when the application is about to move from active to 1'nact1'uET_|
state. This can occur for certain types of temporary 'interruptiﬂnsTJ
(such as an incoming phone call or SM5 message) or when the user
guits the application and it begins the transition to theT_|
background state.

Use this method to pause ongoing tasks, disable timers, and throttle—g
down OpenGL ES frame rates. Games should use this method to—
pause the game.

.

i

-(wvoid)applicationDidEnterBackground: (UIApplication *Japplication

II|"1'r

Use this method to release shared resources, save user data,?
imvalidate timers, and store enough application state 'inﬁjmat'iﬂnj
to restore your application to its current state in case it 1'sT_|
terminated later.

If your application supports background execution, this method 1'sT_|
called instead of applicatiomwillTerminate: when the user quits.

.

}

~{woid)applicationWi]l1EnterForeground: (UIApplication *lapplication

ki

Called as part of the transition from the background to the 'inact'ive—‘j
state; here you can undo many of the changes made on Enteringj
the background.

T

¥

{continues)
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(continued)

-(void)applicationDdidBecomeActive : (UIApplication *)lapplication

ll,l'w
. 196 Restart any tasks that were paused (or not yet started) while the—3

application was inactive. If the application was previously in the—g
background, optionally refresh the user interface.

*l"'l

i

-(void)applicationwillTerminate:(UIApplication *)application

llll'fr

Called when the application is about to terminate.
Save data if appropriate.

See also applicationDidEnterBackground: .

o

i

Aend

Motice the life cycle methods in the
application delegate class. You can
add functionality to react to any life
cycle event in the appropriate method.

P M
The view controller sits in the Contraller i
/ tier and handies interaction between Hella, Tom!
the user and app. The View ter is

designed in the . x1 b file with Interface
Builder. In this ssmple app, the Model
tieris the data the user enters.

As mentioned, 35 apps use the
Delegate design pattern extenswely,
but they also rety heavily on the

MVC design pattem to separate

data from how it's displayved to users.

34. Finally, test your app by clicking
Run on the Xcode toolbar.
If prompted to save your work,
click Save All. Xcode starts
the iPhone simulator and runs
your app. f Xcode starts the

iPad simulator, switch to the e o
iPhone simulator by using Figure 6-20 Displaying the welcome message

sa gz rakmarkod Al e, reg@eredin he US sd che oumnes

Amde ¢

(continues)
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Advanced 05 Apps: ButtonChaser

(continued)

the steps described at the end of How-To 6-1. Enter your name in the text box,
and then click the Return bution on the keyboard to dismiss it. Finally, click the
Press Me button to display the message (see Figure 6-20). 197

Q Detective Work

1. Modify the code so that the app displavs the correct text when no usemame is entered,

2. Modify the code so that the text displayed in the button reads "Thank you, name!”
(replacing name with the name the user enters) after the button is touched. Make
sure the button is displayed correctly if no name is entered.

Troubleshooting

You might encounter some problems when creating apps for iO5. When you do, the first
place to look is in your code. Objective-C is a forgiving language, especially at compile time,
and Xeode generates warnings and errors. Treat warnings as though they're errors because
they can create headaches at runtime that are hard to track down.

Objective-C is case sensitive, so many errors can be traced to simple typing errors, When
you're “borrowing” code, copying and pasting it into Xcode instead of typing it yourself is a
good idea because it eliminates another possibility for human error.

The i0S development process adds another layer of complexity with Interface Builder and nib
files. In most cases, the Ul is encoded in nib files that include the connections vou made
between objects in Interface Builder. If vou don't make the correct connections in Interface
Builder, your code doesn't behave as expected. Sometimes the fix is as simple as saving the nib
file to update changes. Sometimes, however, it isn't.

In addition, sometimes Xcode doesn't rebuild your project after you've made changes. If you
think this is the problem, first click Product, Clean from the menu to remove any compiled
objects from your project. These objects are re-created when you click Build, Go from the menu.

Advanced iOS Apps: ButtonChaser

ButtonChaser is the iPhone version of DotSmasher, 1t uses a label and a button to accomplish
the same thing DotSmasher did with graphics and gives you a chance to practice using
Interface Builder. There are a few reasons for “upgrading” to Ul components:

e The app looks more professional and looks like a native app.
« Handling button touches is more natural than detecting hits.
# Labels are more natural for displaying text.
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HOW-TO 6-3
1. Start a new project in Xcode, click the Empty Application template,
and click Next. Mame the project ButtonChaser, and save it wherever
. 198 you like.

2. Create a new UIviewControl ler subclass, and name the file
ButtonChaserViewController. If the ButtonChaserviewController. xib file
doesn't open automatically,
click it in the Project Mavigator.

3. The Button Chaser app requires | | ' =
only a Round Rect Button and
a Label. Drag one of each from
the Objects Library to the view
window, and arrange them with
the Label at the bottom and the
Button in the middle.

4. Next, set a few properties:

+ Label: Set the Text property
to Seore: 0, and click to
select the Clears Graphics
Context check box,
if necessary.

+ Round Rect Button: Use the
sizing handles in the view

window to resize the button
to 30.0 by 30.0.

Save your work. The Ul should look | Score: 0
like Figure 6-21.

N &2 rateed rdemak: of Appe e, mgisred inthe LS and other conmes

Figure 6-21 The ButtonChaser user interface

5. Click the ButtonChaserViewController.h file to open it, and add the following
instance variables to the header file:

{
UIButton *button;

UILabel *scorelLabel;
int score;
NSTimer “timer;

}

{continues)
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(continued)

6. Next, add @property directives to the instance variables that require getters
and setters. Mote that the score variable doesn't need these methods.

Bproperty (nonatomic, retain) IBOutlet UILabel ¥scorelLabel; 199
@property (nonatomic, retain) IBOutlet UIButton ¥button;
@property (nonatomic, retain) NSTimer *timer;

7. Finally, add a method to call when the user presses the button:
-(IBAction)processHit:(id)sender;
The header file should look like this {comments omitted):

@interface ButtonChaserViewController : UIViewController
i

UIButton *button;

UILabel *scoreLabel;

int score;

WNaTimer *timer;
i
@property (nonatomic, retain) IBOutlet UILabel *scoreLabel;
@property (nonatomic, retain) IBOutlet UIButton ¥button;
@property (nonatomic, retain) W5Timer *timer;
-(IBAction)processHit:(id)sender;

@end |
v 5 2 Flie's Owmer g
8. Save the file, and then click Cutiets g
ButtonChaserViewController.xib s R 8
to reopen it. Ciriclick the searchinplayCommoiier { g
File's Owner icon, and using N " View E __1
. . ETerern| thens
what you learned in the previous o B
project, make connections Referencing Outlet Collections g
between the scoreLabel outlet i S E3
Recelved Actions - 1':
and the Label component and — 8 %
= H

between the burton outlet and

the Round Rect Bution component  Figure 622 Making connections between
(see Figure 6-22). outlets and Ul components

9. Rightclick the Round Rect Button component in the view window. Drag from
the Touch Up Inside evert to the File's Owner icon. Release the mouse button
and click the processHit: method (see Figure 6-23).

{continues)
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(continued)

¥ Sent Events

¥ Referencing Outlet Collections

Apple i0S

Cid Enad 0w Exig
Edribsg Changed
Ealitiesg Died Baggin
Ceditiosg Dicl [nd
Toaech Canced
Toisth Dt

Towch Down Bepeat
Tousch Dirag Enter
Tousch Dwag Exip

Touwch Grag Enslide
Towch Drag Outslde
Towth Up Anside

u Fils's Dwner
processHic:

Towch Up Dutside

Walue Changed

Referencing Outlets

bugtan

Hew Refemncing Outies

® Fila's Owmir

Neade i3 d regemed fademek of Sl e, egsend inhe LS and oher munries

Figure 5-23 Selecting the processHit: method

10. Click the ButtonChaserViewController.m file to open it. Add the following
code after the @implementation directive to synthesize the properties:

Asynthesize scorelLabel;
Asynthesize button;
Asynthesize timer;

11. Create the processHit: method by adding the following to the class definition:

-(void)processHit: (id)sender{

score 4= 1;
NS5tring *scoreString = [[NSString alloc]

initWithFormat:2"S5core: %d", scorel;

S

scorelabel .text = scoreString;

12. Next, you need to create a method, called from inside the timer, that moves
the button around the screen rand omly. Add the following code for the
moveButton: Mmethod, which takes an NsTimer object as a parameter. This
parameter is automatically the timer that calls the method.

-(void)moveButton: (NSTimer *)timer{

float availableWidth = self.view.bounds.size.width;
float availableHeight = self.view.bounds.size.height;
float btnX = random() % (int){availableWidth - 60);
float btnY = random() % (int)(availableHeight - 60);
[button setFrame:CGRectMake(btnX, btnY, 30.0, 30.0)];

(continues)
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(continued)

you that CGRectMake is a C function, not an ObjectweC method. The *CG" stands for Core-

The parameters for CGRectMake are passed n parentheses, not separated by colons. This telis
Graphic s, one of the framewarks included in the project.

201

13. Toinitialize the random number generator, find the vi ewdidLoad: method and
add the following code after the [super wiewDidiLoad] message:

srandom{ time(0));

14. In Chapter 3, you learned that the viewdidLoad: method fires right after the
view is loaded. You can use this method to perform any initialization when
loading the Ul from a nib file. This method is also where you initialize the timer
to move the button around. Add the following after the call to srandom() in
viewlidLoad:

timer = [NSTimer scheduledlimerWithTimeInterval:1.5 target:self
selector:@sel ector(moveButtom:) userInfo:nil repeats:YES];

scheduleTimerwithTimeInterval iS a class method that returns an instance of an
NsTimer object. In the preceding code, it starts calling the moveButton: method every
1.5 seconds. Remember that the timer is passed as the argument—nhence the
semicolon with no argument in the call to moveButton:. Following is the complete
code for ButtonviewController.m:

#import "ButtonChaserViewController.h”

@implementation ButtonChaserViewlontroller
@synthesize scorelLabel;
@zynthesize button;
@synthesize timer;
-(void)processHit: (1d)sender{
score 4= 1;
NsString “scoreString = [[NSS5tring alloc]initwi tthf‘mat:@"Scnr'E:?
%d”, score];
scoreLabel.text = scoreString;

-(voidymoveButton: (NSTimer *)timerq{
float availablewidth = self.view.bounds.size.width;
float availableHeight = self.view.bounds.size.height;
float btnX = random() % (int)(availablewWidth - 60);
float btnY = random() % (int)(availableHeight - 60);
[button setFrame:CGRectMake (btnX, btnY, 30.0, 30.0)];

¥

{continues)
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{continued)
- (id)initwWithNibName: (NS5tring *)nibWNamedriil hundTE:(NSBundTETJ
*InibBundledriil
.: 1
202 self = [super initWithMibName:nibNamelrNil bundle:nibBundlelOrNil];
if (self) {
// Custom initialization
i

return self;

-(void)didReceiveMemorywWarning
1
S Releases the view if it doesn't have a superview.
[super didReceiveMemorywWarning];
// Release any cached data, images, etc. that aren't im use.

}

#pragma mark - View lifecycle
-(void)viewDidLoad

£

[super viewDidLoad];

srandom{time(0));

timer = [NSTimer scheduledTimerWithTimeInterval:1.5 target:self—g
selector:@selector{moveButton:} userInfo:nil repeats:YES];
S Do any additional setup aftter loading the view from its nib.

}
-(void)viewDidUnload

{

[super wiewlidunload];
Jf Release any retained subviews of the main view.
S/ for example, self.myDutlet = nil;

3

-(BOOL) shouldAutorotateTolnterfacedrientation: — 3
(UIInterfacebrientation)interfacedrientation

{

S/ Return YES for supported orientations
return (interfacelrientation == UIInterfacelrientationPortrait);

e
Aend

15. Next, you need to instantiate the view controller in the application delegate and
add it to the delegate’s view. Click AppDelegate.h to open it, and add the
following @class directive to the file:

#import <UIKit/UIKit.h=
Aclass ButtonChaserViewController;

(continues)
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(continued)

16. Add an instance variable:

17

18.

14

20.

@interface AppDelegate : UIResponder <UILApplicationDelegates o
{ 3

ButtonChaserViewController *buttonChaserViewController;
s

Add an @property directive:

@property (strong, nonatomic) UIWindow *window;
@property (nonatomic, retain) ButtnnChaserV‘ie{nntruﬂerj
“buttonChaserViewController;

Click AppDelegate.m to instantiate the view controller and add it to the view.
The first step is synthesizing the buttonChaserViewContraller propery, as
shown:

@Asynthesize window = _window;
Asynthesize buttonChaserViewController;

Then import the ButtonChaserViewController class:

#import “AppDelegate.h”
#import "ButtonChaserViewController.h"

Enter the following code in the application:
didFinishLaunchingwithOptions method just before the [self.window
makekeyAndyisible] ; message:

J/ Instantiate a ButtonChaserViewControl ler based on the nib file

ButtonChaserViewController *viewlontroller =
[[ButtonChaserViewController alloc] initWithNibName:

@"ButtonChaserViewController” bundle: [NSBundle mainBundle]];

S/ Assign it to the instance wariable

[self setButtonChaserViewController:viewController];

S/ Create a UIView from the instance variable's wview

UIView *“comtrollerView = [buttonChaserViewController wview];

S/ Show the UIView by adding it as a subview of the window object
[self.window addSubview:controllerView];

(continues)
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(continued)

21. Testyour app by clicking Run
on the toolbar. If prompted to

. 204 save your work, click Save All.
Figure 624 shows the results.

Xrnde = a regaend mdemad of Apple I, egseed in el £ ad ohe curmes

Figure 6-24 Running ButtonChaser in the
simulator

Q Detective Work

Create a start/stop mechanism for the app. (Hinf: The NSTimer class includes an
invalidate: methaod)

[

Force the game to end after 30 seconds, and inform the user that the game has ended.
| Hint; Create a variable that keeps track of how many times the button moves, If yvou
know how often the button moves and for how long it should move [30 seconds], you
can calculate how many moves to make before ending the game.}

3. Create a way for users to select a difficulty level. You might want to give them the
choices Easy, Medium, and Hard. Then you need to determine what defines the level
of difficulty. You might increase the speed at which the button moves or make the
button smaller, for example.
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Working with the i0S Development Tools

One helpful feature of Xcode is the code completion mechanism. As you learned in the first
project in this chapter, when you start typing, Xcode displays sugpestions for completing the
current statement. The suggested code is shown in gray, and you use the Tab key to accept
the current supgestion. To see all the options, use the Esc key (see Figure 6-25). You can then 205 .

double-click the option you want to insert it into your code.

(=3 g}
CEPaint CGPointFromString (NSString =string)
CGPalnt CGPointMake!{CGFloat x, CGFloat y)
Bool CGPointMakeWithDict ionaryRepresentat ion[CFDictionaryfed dict, CGPoint spoint)
const CGPoint [GPointZero

1

Arme is-a regsensd frdomark of Apple
Inc, rgizared in e US ad other oon

e

BEEE

CGRect CGRectApplyAffineTransform|CGRect re<t, CGAffineTransform t)
_Bpol CGRectlontainsPoint{Cilect rect, (EPoint point)
_Bool CoRectContainsRect(CGRact rectl, CGRsct rectl)

CFoict ionaryfef CGRectCreateDictionaryAepresentation [CoMect )

Figure 6-25 Xcode listing available options

EEEE

Xcode includes good debugging tools, and finding them is easy. By default, they're visible
under the main code editor window when a source code file is open. If you can't find the

Debug view, click the middle button of the three View buttons on the toolbar.

One use of these debupging tools is setting breakpoints in your code to examine what's
happening when program execution reaches that line. To do this, click in the gutter next to
the line where you want to set the breakpoint. When you run your project, execution stops at
that line. You can examine local variables while execution is halted. The typical debupging
tools are available (see Figure 6-26): Step Over, 5tep Into, and Step Out.
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Figure 6-26 Using Xcode's debugging tools

With the iPhone simulator, you can choose which SDK version to target as well as the device:
iPad, iThone, or iPhone (Retina). You can simulate shakes, rotations, memory warnings, and
incoming calls. The Home and Lock buttons function as they do on devices. You can find all
these features in the simulator’s Hardware menu.

Keep in mind that there’s no camera in the sirnulator, and although you can simulate rotation,
there's no Accelerometer feature. All location services return the address and coordinates of
the running computer's IP address. There are no iPod, iTunes, Calendar, Mail, SMS, Phone,
or Maps apps in the simulator, but you can use their services in your apps. In addition, the
Settings app is severely limited, and there's no proximity sensor, If your app requires any of
these features, you need to test it on an actual device,
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Packaging and Deploying i0S Apps

Packaging and Deploying iOS Apps

Packaging iO85 apps couldn't be easier. In the upper-left corner of the Xcode window is a

drop-down list for configuring your app. Click your app’s name and choose Edit Scheme. You
can also click Product, Edit Scheme from the menu. Then dick the Archive tab on the left,
and change the build configuration to Release (see Figure 6-27). Finally, select Product, 207
Archive from the menu to build your app.

ButtomChaser ] | iPhone 5.0 Simulato: ETT
Srhama Destireation Breakpoiras

Bulld ] i
* & g [ Build Configuration | Relgana [

> g Ruan ButtonChaser. |
L% Deug | Archive Name | Button seser

"ﬁ;::! Ciptions 9 Reveal Archvee in Qrgarizer

Prafile BumenChas,
* U poleasa |

Analyze

Arcivhen
"‘""-Ik‘ﬂl

Sude iz a myEem m@demak of Apple nc, egsen in de U S od other counsries

( Duplicate Scheme | [ Manage Schemes... | —oe—

Figure 6-27 Generating an app ready for release

For more mtormaton on packaging and deploving apps, go to hitp://deveioper. appie.com Abrary/mac
l # docum entation/Tools Language/ConceptualXc odedU serGuioe Distpps D stipps. htmil,

Deploying your app is another matter. To make your app available on the iTunes App Store,
you need to enroll in the 105 developer program for a fee of $99. There are other levels of
enrollment (and cost), but they penerally apply to companies and corporations. The $99
program is enough for most developers.

o For more mnformation on the {5 developer program, visit bitpe/developer. apele.c om programs/dos.,
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Apple 105

Like other vendors, Apple requires you to get a secure code-signing certificate for your code.
You need to apply for a certificate before any deployment, sign your code, and upload it
through iTunes. In addition, you should supply screenshots, icons, and so forth to make your
app look as professional as possible, All the information vou need to deplov vour app is

.: available after you join the iOS developer program.
208

Currently, Apple charges a 30% fee for paid apps. 1f you decide to make your app free, Apple
won't charge you, Of course, you can still make money with a free app by adding advertising
to it, but that topic is beyond the scope of this book.

So Where Is Where's My Phone?

Originally, this book was going to describe creating the same apps on all three platforms, but
there were roadblocks in developing the Where's My Phone? app in i05. Using the newest
05 SDK, you can make use of push notifications, meaning you can receive notifications from
incoming servers. Getting the device's GPS coordinates by using the CoreLocation libraries is
fairly easy, too. You can even populate a reply 5MS message formatted however you want.
The problem is that i08 doesn't allow sending messages via program code. The user has to
actually touch the Send button, which defeats the purpose of the app.

Fortunately for iPhone users, Apple knows how valuable an app such as Where's My Phone?
can be, so it offers a free service called Find My iPhone via its new iCloud service.

o For mformation on sething wp ¥30ud and Find My Phone, g0 to www.apple. comy’icloud/setupy’

Using the Core Location Framework

In this section, you create a simple app that makes use of the CoreLocation framework to see
how to get an i0S device's location.
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So Where Is Where's My Phone? )

HOW-TO 6-4
1. Starta new project in Xcode, click the Single View Application template

(see Figure 6-28), and click Niext.
B 209 .

Choose a template for your new project:

W ios — 4
e ation - ]
Framework & Library - LA -
D Master-Detail Omenti Gamé Page-Baned m
B Mac 05 X Application Applicaben
Appication —— i
Frisngwerk & Library x i m
Applicagion Plug-in (= | Renned "
Systarm Plug-in i
Dther Tabbed Application  Uniliy Applcaron Doty Applicabion  PhoneGap-based
Applicason

m Single View Application

Thits template provides @ starting point for & appiication that uses 2 unghe view. It provides 4
wiew conmtrolier 0o saanage The view, nd 4 soryboard of nib file shat containg the view,

|
e —

Figure 6-28 Selecting the Single View Application template

Nomde i 2 reyiseed mademerk of fpple inc, g m fe U5 and oter omnmnes

ft

The Single View Applicatson template generate s a view controller class for you. You don't have to add it
your seff,

il

{continues)
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(continued)

2. Name the project LocationExample, and click to clear the Use Storyboard
check box (see Figure 65-29). Click Next, and save the project.

210

Chaoose aptions for your new project

Product Kame | LocasosnExample ]

." Company Identifier  com.cd ulfy

Bundie dentifier com.bdufty Locatontsample

Clags Prefia  xvr

Dewice Family | Unewersal E

L] e Saorgboand
E Use dysinmaic Reference Counting
| inchade Unit Tests

Node is a2 respsend vademak of Apple inc, regeeed m e US ond sher oumres

{ Cameel ) ( Previous | Memt )

Figure 6-29 Setting options for the LocationExample project

3. Before you can use the Core Location services, you must add the
Corelocation framework to your project. Click your project (the first item) in
the Project Navigator. Under TARGETS, click LocationExample, and then
click the Build Phases tab. Expand the Link Binary With Libraries node (see
Figure &30). Finally, click the + sign at the bottom of the list.

Hode i5 a mgmenad sademark of Apple o reyEed

m e LS and ather comines

Figure 6-30 Adding an existing framework, step 1

{continues)
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So Where |s Where's My Phone?

(continued)

4. In the resulting dialog box, click CoreLocation.framework (see Figure 6-31)
and click Add.

211

Choose frameworks and libraries 1o add:
Q

1

= CrMemwark. framework
§= Coreudio framework 0
= Coreliustooth, framework
§= CoreData framework
§= CoreFoundation framework
§= CoreCraphics.framework
&= Corelmage framework
&= CoreMedia.framework
= CoreMIDLframework
= CoreMotion.framework
= CoreTelephany. framewark
= CoreText framewark
= CoreVideo. framewark
[ Genl3le
{ertlo
== = == D S « | -

(" Add Other... ) ( Cancel ) (oadd)

Figure 6-31 Adding an existing framework, step 2

i

Nrode & a rogsteed rdemak of Spple o, repseed in the LS and mher ones

In the Project Mavigator, you can drag the Conelocation framewaork into the Frameworks folder. The
framewaork might turn red in the Link Bmary With Libraries kst, but Xcode works out the new location of
= the framewark files; and they should still work fine.

5. Click LocationExampleViewController.h to open it in the code editor. At the
top of the file, import the Corelocation framework by adding the following line:

#import <Corelocation/Corelocation.h>

{continues)
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(continued)

The Corelocation framework works as a callback mechanism. In general, you
instantiate a CLLocationManager (or location manager), set some properties, and then
212 send it the startUpdatinglocation message. One property you set is the Delegate

property, which expects a CLLocationManagerDelegate Object that must adopt the
ClLLocationManagerDelegate protocol. When the location changes, the location
manager notifies the delegate, and the delegate handles the event.

6. That's a long way of saying that viewController must adopt the

ClLLocationManagerDelegate protocol. Modify the @interface directive as
follows:

@interface LocationExampleViewController : UIViewController ]
<(LLocationManagerDelegate>

Jzva are nearly identical. After adopting the CLLocationManagerDelegate protocal, the

view confrofler iz now both 2 Vi ewControl Ter obiect anda LocationManagerDel egate
object. Pohmorphism in acbond

ﬁ ¥ou learned in Chapter 3 that adopting a protocol in Objective £ and implementing an interface in

7. MNext, add the instance variables to the interface:

{

CLLocationManager “locationMamager;
UILabel *latitude;

UILabel *longitude;

UIButton “show;

NS5tring “curlLat;

NSS5tring *curlLong;

)

8. Then declare the properties and Interface Builder outlets for use in designing
the UL

@property (nonatomic, retain) CLLocationManager *locationManager;
Aproperty (nonatomic, retain) IBOutlet UILabel *latitude;
@property (nonatomic, retain) IBOutlet UILabel *longitude;
@property (nonatomic, retain) IBOutlet UIButton ¥*show;

9. Finally, declare the method that's fired when the user asks for the device's
location:

-(IBAction)showlocation;

{continues)
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So Where |s Where's My Phone?

(continued)

10. It's time to design the Ul. Click
the ViewController iPhone.xib R

file to open it in Interface Builder. )
Drag four Label components e =
and a Round Rect Button o Langhude
the view window so that the U Show Location
locks like Figure 6-32. -
11. The two empty labels in the Ul £
are going to be used to display E
|latitude and longitude values. =
Ctrl-click the File's Owner icon ]
to display the outlets and actions. 3
Click the circle to the right of the
latitude outlet and drag to the
empty Label component at the top. _
Repeat the process for the E
longi tude outlet and the bottom E
empty Label component. _
12. Click the circle to the right of 8
the show outlet and drag to the 5
Eﬁ;gﬁﬁfg&:&h&ﬁ iE’Etrrl]-glICk Figure 6-32 The LocationExample user
view window to see the avalable '™erface
events. Click the circle to the right
of Touch Up Inside and drag to the
File's Owner icon. Click to select
the showLocation action. - File's Qwner 2
¥ Outlets ]
13. When you have finished, Istitude E
Ctrl-click the File's Owner icon |t E
to open the File's Owner dialog show £
h_u:-:. It should look like = ;‘:;mmlng e o e g
Figure 6-33. Hew Referercing Duties 55
14. Save your work. Click " :f::mi?uc::'hﬂmm B
ViewController.m, and add R A M. o
the following code after the Touch Up Wside R -
dimplementation directive to =
S'}"rlthESiZE the prgp&rties: Figure 8-33 The File's Owner dialog box
@synthesize longitude, latitude, locationManager, show;
(continues)
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(continued)

15. Next, you need to decide in which life cycle event to create the location
manager and send the message to start updating the location. A good
214 candidate is the viewDidLoad method. Modify it as shown (you might need to
uncomment the entire method):

[super viewDidLoad];

locationManager = [[CLLocatiomManager alloc] init];
locationManager .desiredAccuracy = k(L LocationAccuracyBest;
locationManager.delegate = self;

[locationManager startUpdatinglocation];

16. This code simply instantiates the location manager and sets the accuracy.
Remember that you declared LocationExampleViewController would adopt
the CLLocationManagerDelegate protocol. Assigning self to the Delegate
property makes sense. Of course, you need to implement the
CLLocationManagerDelegate protocel's methods for it to be useful. To do
that, add the following method to the class before the @end directive:

-{void)locationManager: (CLLocationManager *“)manager
didUpdateToLocation:(CLLocation *)newlocation
fromlocation: {CLLocation *JoldLocation

{
curlat = [[NS5tring alloc] 'initHitthrmat:ﬂ"%g",";j
newLocation. coordinate. lat1tude] ;
curlong = [[N55tring alloc] initWithFormat:8"%g", s |
newlocation.coordinate. longitude] ;

S

The 1ocationManager : didUpdateToLocation: fromlocation: method is declared
in CLLocationManagerDelegate. Adding it here sends the code you write to the
application delegate. In this case, it just updates the curLat and curlLong instance
variables.

17. Tocreate a second method from the CLLocationManagerDelegate protocol to
handle errors, add the following code:

-(void)locationManager: (CLLocationManager *“)manager s
didFailwithError: (NSError “)error
{

latitude.text = @"An error occurred”;
longitude. text = [error localizedFailureReason];

S

{continues)
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So Where |s Where's My Phone?

(continued)

18. This simple error handler runs if the location manager runs into problems.
Mext, you need to write the event handler for location updates. Add the
showLocation method: 215

- ({wvoid) showlocation{
latitude.text = curlat;
longi tude. text = curlong;

4

All this method does is set the text of labels to the values stored in curLat and
curLong. showLocation is called when the user presses the button.

19. Save your work, and then
click Run on the toolbar to run
your app in the simulator. Latitude 377858
If prompted to save your work,
click Sawve All. If you're asked
for permission to use your Show Location
current location, click OK.
Clicking the Show Location
button displays the location of
Apple's headguarters
(see Figure 6-34).

20. You can control the simulator's
location by clicking Debug from
the menu, pointing to Location,
and clicking Custom Location.
In the Custom Location dialog
box (see Figure 6-35), enter
any values you like.

= 10:44 AM

Longitude -122.406

miher murnes

anmd

the LS

reyisiered in

fppe Inc

med rlomak @

a oy

Aodeis

Figure 6-34 The LocationExample app
running in the simulator

Valid value s for lattude are numbers from <90 to 90, and for longitude, they're from -180 to 180, You
cant enter mvakd values m the Custom Locabon diakog box.

{continues)
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(continued)
Custom Locatiom :
216 Enter a latitude and longitude for the location you E
would like to simulate. 5
Latitude: 41,0023 EH
Longitude: | 73.0045 -_1 i
Cancel ) Ok | : :
85

Figure 6-35 Setting a custom location for the simulator

21. Verify the new custom location
by clicking the Show Location
button again. Figure 6-36 shows
the results.

Latitude  41.0023
Longitude 73.0045

Show Location

ohe minres

5 a regpsiened irdemk of Agple inc, g seed n e US md

Koade ¢

Figure 6-36 Showing a custom location
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Chapter Summary

Chapter Summary
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Objective-C is the programming language used to develop both Mac OS X and i0S apps.

It's a superset of ANSI C, so it includes the C lanpuage as well as other libraries and tools, 217
much as C++ extends the Clanguage. It's also an object-oriented language that makes use
of inheritance, polymorphism, and encapsulation.

In Objective-C, you send messages to objects rather than call methods on them. Objective-C
is weakly typed, meaning you don't have to determine an object’s type at design time.
Typically, two files are created for each Objective-C class: a header file to declare the
class's public APl and an implementation file to define the class behavior.

In Objective-C, you're responsible for allecating and initializing memory and, eventually,
releasing it. Objective-C uses a reference counter to manage memory, 5o as long as an
auto-released object has something pointing to it, it's retained in memory. When the

count reaches 0, the object is released.

If you don't use automatic reference counting, and you create an object by using alloc,
copy, or new, you're responsible for its memory management.

Objective-C includes the id object type for use when you don't know or need to know the
type of the data you're working with.

Objective-C uses infix notation for writing code, meaning method names and parameters
are intertwined,

A bundle is an abstraction of a file system location that groups code and resources to be
used in an application.

A category is an Objective-C mechanism for adding methods to an existing class, even if
yvou don't have the source code for the class,

An outlet is an instance variable that can be connected to a Ul component.
A framework is a collection of classes and resources used to perform a certain task,

UIApplicationMain is the object that instantiates the view and fires life cvcle events at
specified times,

A common development cycle for i08 apps is to subclass UIViewController, geta
View object from UIViewController, and put the view in a window object.

The view controller is responsible for setting up and configuring the view when asked
and for brokering requests between the model and view. The View tier is designed in
the .xib file by using Interface Builder.

To make an app available on the iTunes App 5tore, you must be enrolled in the 05
developer program.

The location manager uses a combination of GPS, Wi-Fi, and cellphone towers to get
a device's location.
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Key Terms

bundle— An abstraction of a file system location that groups code and resources to be used in
an application.

category—An Objective-C mechanism for adding methods to an existing class, even if you
don't have the source code for the class.

218

framework—A collection of classes, used for performing certain tasks.

header file—A file with an . h extension in Objective-C that's used to declare a class's
public APL

implementation file— A file with an .m extension in Objective-C that's used to define class
behavior.

infix notation—A notation system used in Objective-C code that intertwines the method
name and parameters.

Objective-C—The programming language used to develop apps in both Mac OS X and 105,
outlet— An instance variable that can be connected to a Ul component.

property list (plist)—The file used to set global parameters for an app.

target—A set of instructions for building a product.

view controller—An object, usually a subclass of UTViewController, that's responsible for
setting up and configuring the view when asked and for brokering requests between the
model and view.

weakly typed —In Objective-C, a weakly typed object means you don't have to determine
its type at design time,

Review Questions

1.  Which of the following statements about Objective-C is true? (Choose all that apply.)
It's the programming language used to create apps on Macs and i0S devices.
It's a procedural programming language.

It's a superset of ANSL C.

It makes use of inheritance but not polymorphism.

= L =

2. A weakly typed object must be declared at desipn time. True or False?

3. Which of the following files is created for an Objective-C class? (Choose all that

apply.)
a. Header ¢. Implementation
b. Delegate d.  Directive
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Review Questions

In Objective-C, the id type indicates which of the following?

a. You don't know the type of the object.
b. The object isn't instantiated,

c. The class handles instantiation.

d. All of the above

In infix notation, method names and parameters are intertwined. True or False?

The Empty Application template includes which of the following? (Choose all
that apply.)

a. A window object c. A property list file

b. A main class d. A UIView object

The drawRect: method does which of the following? (Choose all that apply.)

a. Handles drawing the rectangle represented by the view onscreen
b. Is similar to enDraw() in Android apps

¢. Draws only rectangles

d. Is called when the view redraws itself

Which of the following statements about an application delegate is true?
(Choose all that apply.)

a, It works on behalf of the UIApplication class.

b. It's where life cycle event handlers are created.

¢ It draws the view onscreen,

d. It's the entry point of a program.

A framework is which of the following?

a. A predefined app template
b. A collection of classes for performing a specific task

(g

A list of properties for a given object
d. An object

You use the plist file to do which of the following?

a. Set global properties for an app.
b. Access a collection of classes for performing a specific task
¢. Create an entry point for the OS5 to run your app.

d. Show the view.




Apple i0S

11. A UlviewController object is used to do which of the following?

a. Control a view and display it onscreen.
b. Serve as the entry point for the OS to run your app.

¢. Form a collection of assets for performing a specific task,

. 220 d. Handle life cycle events.

12, When should you use the @class directive? (Choose all that apply.)

When you refer to objects of that type only as a pointer
When the compiler doesn't need to know any inheritance information

As a means of wiring components together in Interface Buil der

A0 oo

When you don't know what else to do

13. A bundle is a group of properties for an object. True or False?

14.  Which of the following statements about a view controller is true? (Choose all
that apply.}

It's responsible for setting up and configuring the view when asked.

It's responsible for brokering requests between the model and view.

It's where you handle mast Ul events for your app.

SO =

It serves as the entry point for an app.

15.  What does the @synthesize directive do?
a. lmplements getters and setters for variables declared with the @property
directive
b. Combines the application delegate with the view controller
. Adds constructors to classes
d. Bypasses the UIView

16.  Anoutlet is which of the following? (Choose all that apply.)
An instance variable
A way to connect instance variables to Ul components

A memory management device

=T T =

Where you develop Xcode plug-ins

17. Core Location services are provided as which of the following?

a. Application delegate ¢. Framework

b. View controller d.  Property list file
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Programming Exercises

g\Q Up for Discussion

L.

It's been said that developing iO5 applications represents a step backward for most
developers, What does this statement mean? s it true? Explain your answer,

Compare delegation and subclassing, Which do you prefer, and why?
Compare Android and i05 development. Which do vou prefer, and why?

Analyze current market trends for smartphones. If you were developing an app
today, which platforms would you support? Explain your answer.

Programming Exercises

1k
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&
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Create an i05 app that displays the area and circumference for circles, and write
a Circle class that performs the calculations. Instantiate a Circle object in the
view controller class based on a user-entered radius

Create an iO5 app that displays the area and perimeter for rectangles, and write
a Rectangle class that performs the calculations, Instantiate a Rectangle object
in the view controller class based on user-entered length and width values.

Create an i05 app that converts temperature from degrees Fahrenheit to

degrees Celsius, Ask users for the temperature in degrees Fahrenheit. Write a
TempConverter class to perform the calculations, and instantiate a TempConverter
object with the user input. Use the following formula for the conversion:

= 5/9(F - 32)

Create an {05 app that converts temperature from degrees Celsius to degrees
Fahrenheit. Ask users for the temperature in degrees Celsius. Write a
TempConverter class to perform the calculations, and instantiate a TempConverter
object with the user input. Use the following formula for the conversion:

F=9/5%C+32

Combine Programming Exercises 3 and 4 so that users can choose between
converting Fahrenheit to Celsius and vice versa. Be sure to include the
TempConverter class and instantiate a TempConverter object for each calculation.

Create an 05 app that calculates payroll. Allow the user to enter the number of
hours worked and an hourly wage. The wage should be “time and a half” for hours
worked over 40 in a week. Display the amount to be paid to the user.




Microsoft Windows
Phone 7

In this chapter, you learn to:
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Compare C# with Java and Objective-C
Work with properties in C#

Use Visual Studio 2010 Express

Create Silverlight apps for Windows Phone 7

Use the XAML language to create user interfaces for Windows
Phone 7 apps

Code events and event handlers with Visual Studio 2010

Use the Delegate design pattern to create events and event
handlers in C#

Run apps in the Windows Phone 7 emulator
Package and deploy Windows Phone 7 apps
Create and send an SMS (text) message
Use the Windows Phone 7 Location service
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A Quick Look at C#

Windows Phone 7 is the newcomer to the smartphone playing field. Although Microsoft has

been in the smartphone game for a while, earlier entries were attempts to squeeze desktop

features of Windows into small devices and didn't pay off. Windows Phone 7, however, is a

new OS5 designed specifically for smartphones; it features tight integration with Microsoft

Office and QOutlook,

223

Windows Phone 7 uses C#, the most advanced programming language of all the platforms
discussed in this book. If Objective-C is a step backward from the industry-standard Java, C#
is, in many ways, a look into the future. It has incorporated the best of Java and addressed
many shortfalls,

Windows Phone 7 also uses Microsoft Visual Studio 2010 as its IDE, which is easy to use and
powerful. Microsoft helps developers create useful apps because it recognized long apo that
users adopt platforms because of the apps they run. As you've learned, Apple has used this

concept to dominate the small-device market.

Windows Phone 7 apps come in two types: Silverlight and XNA Games. You can build
both types of apps with the Windows Phone 7 5DK and Visual Studio 2010 Express for
Windows Phone 7, but this book covers only Silverlipht apps. Silverlight is a
development platform for creating interactive apps for the Web, desktops, and mobile
devices. This free plug-in powered by the .NET Framework is compatible across several
browsers, devices, and OSs. The Silverlight for Windows Phone version supports core
Silverlight features and adds capabilities specific to Windows Phone 7. Silverlight
features that don't make sense for small devices have been omitted. Its features include

the following:

e Hardware-accelerated video with multicodec digital rights management (DEM) and
Internet Information Services Smooth Streaming support

e Vector and bitmap graphics
o  Multitouch support with Accelerometer, a control that responds to motion
e Camera and microphone support

e The Motification service for pushing information to the phone, regardless of whether an
app is running

e Integration with the core Windows Phone 7 Series features, such as hubs

A Quick Look at C#

C# is an object-oriented programming language, so it supports encapsulation,
inheritance, and polymorphism in much the same way that Java does. In Chapter 6, you
saw the difference between writing a Circle class in Java and Objective-C. In this

chapter, you see a C# Circle class and compare it with the Java and Objective-C classes.
First, here's the C# code:
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Microsoft Windows Phane 7

using System;
namespace Circle

public class Circle

i
. 224 private double radius;
public Circle(double radius)

1

this.Radius = radius;
1
public double Radius
i

get

{

return radius;

1

set

{

radius = value;

1
1
public double getAreal)
{

return Math.PI * radius * radius;
iy
pubTlic getlircumference()
{

return 2 * Math.PI * radius;
1

static wvoid Main{string[] args)

{

Circle myCircle = new Circle(2.0)¥;
Console.wWriteLine("Area: " + myCircle.getAreal) -+
+ myCircle.getCircumference());

i
i
}

At first glance, the C# class looks like the Java version, with a few minor differences. First,
there's no header file. Both Java and C# include the class interface and implementation in the
same file. C# uses the keyword using, and Java and Objective-C use import. A C#
namespace is analogous to a Java package and is a convenient way to bundle assets for reuse.
The closest thing to packages and namespaces in Objective-C is a framework, but you don't
typically add classes to existing frameworks.

(1 "

Circumference: e
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A Quick Look at C#

Inheritance in C# is nearly identical to that in Java and Objective-C. You can extend a single
subclass but implement as many interfaces as you'd like, Interface implementation combined

with inheritance makes it possible to incorporate polymorphism. C# uses a colon (: ) to indicate
inheritance, as Objective-C does, but Java uses the kevword extends, as shown in this example:

public class Circle extends Shape{

A Circle implementation 225
1

In C#, using inheritance looks like this:

public class Circle : Shape
{

A Circle implementation

}

Encapsulation in C# is a middle ground between Java and Objective-C. In Java, you declare
private members and grant access by using public getter and setter methods. You have no
direct access to the underlying property. In Objective-C, everything is public, and Apple
handles creating properties through the @property directive. C# balances these two
approaches by allowing you to restrict access to data and create and implement your own
properties,

The Circle dass shown previously illustrates creating properties in C#. Note that

the data—the radius variable—is declared as private, and the property, Radius, is
declared as public. In addition, getter and setter methods are provided in the property,
which enables you to perform validation to make sure you get meaningful data input.
Finally, notice that the Radius property is easier to use. In C#, you would write the
following;

myCircle.Radius = 2.0

The Java equivalent is as follows:

myCircle. setRadius(2.0);

The difference is subtle but significant. Using C# properties enables you to use the simpler
assipnment ofa value instead of passing a value to a method. In addition, you still get all the
encapsulation features of using getters and setters.

C#, like Java and ObjectiveC, is caze sencitive. For example, note the difference between the radius
variahle and the Radi us property shown eardier,

Microsoft encourages you to use the Model-View-Controller (MVC) design pattern. Most of
the sample code it shows uses this design pattern, although the Delegate design pattern is
used extensively, too, especially in the event model. Event delegates are objects that handle
interactions between data and the component firing the event.
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Microsoft Windows Phane 7

Your First Windows Phone 7 App: Hello Windows!

Enough background—it's time to write your first app!

.E_

HOW-TO 7-1
Q 1. Start Visual Studio from the Windows Start menu, and click File, New
Project from the menu or click the New Project toolbar butfon to start a
new project.

2. In the New Project dialog box, click to expand Visual C# on the left, and click
the Windows Phone Application template in the middle pane, if necessary.
Type HelloWindows in the Name text box at the bottom (see Figure 7-1), and
then click OK. If prompted to select a platform, click Windows Phone 05 7.1,
and click OK. Visual Studio creates what's called a solution, a group of files
containing one or more projects. In this case, a new solution is created with the
HelloWindows project loaded.
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Figure 7-1 Creating the HelloWindows project

{continues)
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Your First Windows Phone 7 App: Hello Windows!

(continued)

Much as Androsd uses AML to descnbe Uls, Windows Phone / uses Extensible Application

.
%Q Markup Language (XAML), an XML wcabulary consisting of predefined XML elements that's
!,__/ designed to contain and describe user mnterface components, XAML is easy for people to read and
227

edit; however, in Windows Phone 7 apps, wou design Uis aimost excluswely with the visual designer.

3. If the Properties window isn't visible at the lower right, click the Properties
Window button on the toclbar to make it visible (see Figure 7-2).

rmrE o N P e e - ey e

L ey
P i P Dy e P—

1| EEILI't ¥on
Explorer

P 4 1:] e name

] Froperties
window

R T Ta LT )

£ n il
Figure 7-2  The Visual Studio interface with the Properties window open

You can also chick View on the menu and pant to Other Windows fo find and open a specific window.

4. In the form designer, click the TextBlock component displaying “MY
APPLICATION,"” and in the Properties pane, click the Text property and type
your name. Press Enter or click another property to see the results, shown in

Figure 7-3.
(continues)
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Microsoft Windows Phane 7

{continued)
In Windows Phone 7, TextBlocks -
are multiine label components, Properties
.E = used simply to display text. TextBlock ApplhicationTitle
“FProperties Events
i >, tearch
5. To set the app's title, click the = 20|
TextBlock containing “page name” MinHeight o
in the form designer. Set its MinWidth o
Text property to Hello Windows Opacity -
Phone 7 and its FontSize property OpacityMask [ [

to 32.

o

Padding
Projection
RenderTransfo...

SIS
d

System.Windo | g
00

ke d

RenderTransfo,..

Stybe

0 =

Tag

Figure 7-3 Changing the Text property
of a TextBlock

(continues)
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{continued)

6. MNext, place your cursor over the P Toolbex v ax
toolbox icon at the upperleft | 4 Windows Phone Contioks
corner of the design area. T 279 .
The Toolbox list shows Windows g :"'f:”"
Phone Controls, and you can select B8 & sunen
available components (see EER
Figure 74). Click the TextBlock B @ Checkax
component in this list, and drag it to i © Eves
the form designer. By [ G

ks [} HypedinkButton
The area where you drop a component can ‘: Em::;
be very small, Don't womry sbout a r',; o
— mm¢M5 size or placement when you B Wedstonent

drap it in the form desipner. You can always P
resize and move it later. -

& ProgrescBas

& RadioButton

7. Drag the TextBlock to the top of o Rectangle
the form designer, and then < :‘:""”"”"
resize it so that it takes up most T —
of the width. As in iOS Interface I Tk
Builder, guidelines appear to help 6 Tedbo
you with placement. Set its Text [ webBrowser
property to Enter Your Name. s

8. Next, drag a TextBox to the form
designer, position it under the
TextBlock, and resize it to take
up most of the width. TextBox
components can be edited,
meaning users can enter text in

Your First Windows Phone 7 App: Hello Windows!

them, so set its Text property
to nothing (blank).

Figure 7-4 Displaying the Toolbox list of
controls

[continues)
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. 230 under the TextBox, and change

Microsoft Windows Phone 7

(continued)

9. Then drag a Button component
to the form designer, position it

its Content property to Press Me.
When you're finished, the user
interface should look similar to
Figure 75.

10. Next, resize the middle pane,
and take a look at the XAML code
(see Figure 7-6). The advantage of
using an XML-based language is
that figuring out what's going on
and making changes are easy.

Figure 7-5 The HelloWindows
user interface

(continues)
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Your First Windows Phone 7 App: Hello Windows!

{continued)
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Figure 7-6 The ¥AML code for the HelloWindows Ul

Mow for the fun part. Visual Studio makes it easy to get your components to interact
with each other. There are no event listeners, as in Java, or wiring of components, as
in Interface Builder. Simply double-click a component in the form designer, and Visual
Studio produces the code needed to create an event handler for the component's
default action.

11. Ifnecessary, resize the code editor so that you can see the form designer, and
double-click the Button component in the form designer. The default action for
a button is the c1ick event, so Visual Studio opens the code file where you can
edit the c14ick event. To do that, type the following code inside the
buttonl Click() method:

textBlockl.Text = "Hello, " + textBoxl.Text + "1";

(continues)

231
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Microsoft Windows Phone 7

(continued)

12. That's it! You're ready to test your app. Make sure Windows Phone Emulator
(not Windows Phone Device) is selected in the drop-down list on the toolbar, and
232 click the Debug button (a small green triangle) to the left of this list box.

Running in the Emulator

When vou're ready to test vour app, Visual Studio starts the emulator and loads vour app. In
addition, it makes your app the active app.

T 1. Click the TextBox component and
enter your name (see Figure 7-7).

Figure 7-7 Entering text in the app

(continues)
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Your First Windows Phone 7 App: Hello Windows!

(continued)

2. Mext, click the Press Me button.
The welcome message should be

displayed (see Figure 7-8). 233

3. Controls for the emulator are at the
upper right, just outside the emulator
window. Position the mouse cursor
over them to make them visible
(see Figure 7-9). The X is the button
that closes the emulator; it mimics
the phone's power button. You can
also minimize and rotate the emulator
window, zoom in or out, and display
additional tools.

You don't have to close the emulator between each
app run. In fact, leaving it running is recommended
because starbting the emulator takes a long time,
as with the Androwd emulator. Visual Studio reloads
your app each fime you run it.

Figure 7-8 Clicking the button
displays the welcome message

| X

1]

AU

Figure 7-9 The Windows Phone 7
emulator controls

ahi ZJTH2 Compgge bmarrene. A0 Baghis Bowervad . M
rw hes

s, =i Hend prty contesnl oay be uproend an
rerrary o skl i

ok and v eChspiems L

J that crry sopproead ¢

sty ke of subscopeni righs o

CRE T P LETEC 1L



Microsoft Windows Phane 7

Q Detective Work

Muodify the code so that the app displays the correct text when no usemame is entered.

.E 2. Modify the code so that the welcome message is displayed in the app's title after the

user presses the Press Me button

3. Maodify the code so that the button's label reads “Thank vou."

Working with Visual Studio 2010

Microsoft was a pioneer in adding code completion to its developer tools. In Visual Studio,
this feature is called IntelliSense. This powerful tool helps you in every phase of code writing,
from choosing which object to work with to choosing properties and methods and browsing
documentation. No matter where you are in the process of working with code, IntelliSense
never loses the context, Other 1DEs sometimes “forget” where they are as you type
commands, but that never happens in Visual 5Studio, To insert an IntelliSense suggestion,
press Tab, and to hide the IntelliSense window, press Esc.

IntelliSense includes a useful parameter list feature. When you begin calling a method,
IntelliSense lists all available signatures for the method with the parameters and their
data types (see Figure 7-10). You can scroll the list and choose the signature you want
to use. After you select a signature, IntelliSense includes placeholders for each
parameter. The parameter in bold represents the next parameter needed as vou type.
The parameter list is displayed automatically after you type an open parenthesis and
closes when you add a closing parenthesis. You can also close the list by pressing Esc.

[T — r—— e e Rl e el | B W b |
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i
] P
s v
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Figure 7-10  InteliSense displaying available methods
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Your First Windows Phone 7 App: Hello Windows!

Visual Studio also includes debugging features. To add a breakpoint, for example, right-click a
line in the code editor, point to Breakpoint, and click Insert Breakpoint. Figure 7-11 shows
other options in this menu. Figure 7-12 shows the visual indicator that you have inserted a

breakpoint.
T View Designer Shifts F7 ] 235
Refactor L4
Organize Usngs " |
= ComumntSelsction CwieE, C |
2 Uncomment Selection Ci+E. 1!
[ 4, Insert Snippet.. CulelC X |
[ &, Sumound Wah.. CuleK 5 |
& GoTo Definiticn F12
Find 40l Referencas Cri+i B
Breskpoint P @ dnser Brgpornt |
*E  Run To Cursor Cirl+F10 i
& Cut Ctrd+ X
i'i" Copy Cirk+C
iy Paste Cirs ¥
Cutlining L

Figure 7-11 The context menu for debugping features

S5tring welcomeMsg = "";
String btnMsg = "";

Figure 7-12 A breakpoint indicator

o ‘ String nameString = textBoxl.Text;

When you run your app in the emulator and reach the code line with the breakpoint inserted,
Visual Studio halts the app on the line where ywou've set the breakpoint and displays the Locals
and Call Stack windows (see Figure 7-13). You can use the Locals window to examine any
variables in your app and the Call Stack window to examine the sequence of method calls. In
addition, the Debug toolbar is displayed. You can use it to resume execution, step into or over
blocks of code, and perform many other debug functions. The code editor updates and
displays the current line of code, based on the debug action you take.
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Figure 7-13 Hitting a breakpoint displays the Locals and Call Stack windows

Advanced Windows Phone 7 Apps: ButtonChaser

The ButtonChaser app for Windows Phone 7 mimics the 105 version. You use Ul components
for the game elements. The Windows Phone version, however, is much simpler to create than
the i35 version because Visual Studio is easier to work with. The general idea behind the app
remains the same. You want to move the button around onscreen randomly and detect when
the user touches the button. If the user touches the button, you increment the score.

HOW-TO 7-3
ﬁ 1. Start a new project, and click the Windows Phone Application template.
Mame the project ButtonChaser, and click OK. If necessary, display the
Properties window.

2. Todisplay the game score, click the TextBlock component displaying “MY
AFPLICATION." In the Properties window, set the Text property to Score: 0 and
change the Text property of the page name text box to Button Chaser. Open
the Toolbox, and drag a Button component to the form designer. Set the width

{continues)
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Advanced Windows Phone 7 Apps: ButtonChaser

(continued)

and Height properties to 72, and delete
the text stored in the Content property.
Your Ul should look like Figure 7-14.

3. Now it's time to write some code. Button Chaser
In the Solution Explorer, expand the
MainPage.xaml node, and double<click
MainPage.xaml.cs to open it in the .
code editor. To create instance variables ]
for the app, add the following code
after the class declaration:

237

Random random;

int aWidth;

int aHeight;

int score;
ispatcherTimer timer;

The instance variables you added represent

the objects needed. You use the Random cbject
to generate random numbers for placing the
button. awidth and aHeight are the game

area’s width and height, and the score variable
is self-explanatory. You use the DispatcherTimer
object to move the button at regular intervals. The red squiggly line you see under the
timer declaration means the 0ispatcherT-imer class is packaged in a namespace you
haven't declared yet.

4. At the bottorn of the namespace list (all the using declarations), add the
following line:

Figure 7-14 The ButtonChazer Ul

using System.Windows.Threading;

To calculate the game area's width and height, you use the ContentPanel object

because it's the container for the Button component. This object is supplied for you by
default, and technically, it's where you've been dropping components all along. All Ul
components in the Windows Phone SDK include Height and widch properties as well
as read-only Actualwidth and ActualHeight properties. You should use the latter two

properties because they represent the onscreen object's actual size after it has been
drawn onscreen.

The bigger question is where do you put the code to access properties? Your first
instinct might be to place code inside the constructor, but i you try it, you'll see that
Ul components don't have sizes until they are rendered onscreen. So you can't access
the dimensions of the ContentPanel object and the Button component until after

(continues)
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Microsoft Windows Phane 7

{continued)

they're drawn onscreen. Fortunately, the
ContentPanel object includes a SizeChanged

. 238 event that fires every time the ContentPanel
size changes, including the first time it's
rendered onscreen.
5. Click the MainPage.xaml tab, if

necessary, to open the form designer
and access the Ul components. Click

Grid ContentPane!
S Properties. & Events

SE 3 K

Manipulation...
Manipuiation...

Manipulation5...

near the button but not on it to select MauseEnter o

the ContentPanel. In the Properties Mousebesve O

window, click the Events tab, MouselefiBut., 02

scroll down the list, and double-click MeoussleftBut., [

the SizeChanged event MouseMove 0 E

{S&E Figure 71 5] MouseWhee! 0

b. Visual Studio registers the event, b

Unloaded O -

creates the method stub for you,
and opens the code editor so Figure 7-15 Selecting the
that you can modify the event

ContentPanel’s SizeChanged event
code as follows:

private void ContentPanel SizeChanged(object sender, =0
SizeChangedEventArgs e)

i{lh"id'th = (int)e.NewSize.Width;

aHeight = (int)e.NewSize.Height;

}
This code gets the ContentPanel's NewSize value from the 5izeChangedEventArgs
object (named e and supplied by the event) and assigns the width and Hedight values
to the awidth and aHeight variables. The NewSize object stores its width and Height
values as doubles, 50 in the preceding code, they're cast to ints for assignment.

7. Next, you need to initialize the Random and DispatcherTimer objects. The
logical place to do this is inside the constructor. Add the following code to the
constructor after the InitializeComponent() call:

random = new Random();
timer = new DispatcherTimer();

8. To modify the timer to suit your needs, you need to set the Interval property,
which represents the timer's delay. Add the following line to the constructor
after the code you just entered:

timer.Interval = new TimeSpan{0,0,0,0,1000);

{continues)
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Advanced Windows Phone 7 Apps: ButtonChaser

{continued)

In this code line, the Interval property takes a TimeSpan object, which can be created
in a number of ways. To be more precise, you use the TimeSpan constructor that

accepts five arguments for days, hours, minutes, seconds, and milliseconds. The 239 .
preceding code sets the Interval property to 1 second.

8. The pispatcherTimer class includes a Tick event that fires every time the 1-
second interval you just set passes, and you add the code you want to repeat
at intervals in the Tick event handler. Visual Studio uses a delegate method—
in this case, the += operator—to wire events to event handlers. To add the
Tick event, begin typing the following at the end of the constructor:

timer.Tick +=

10. After you type the += operator, IntelliSense displays a suggested delegate.
Press Tab to accept it. Thenclick the timer_Tick parameter, and Visual Studio
asks whether you want to implement the event handler (see Figure 7-16). Press
Tab to have Visual Studio create the method with the correct signature.

S BumanChar WainPage ] |

+

ASS I ECE BuTTand RysEr
i
mibkic partial class
i rardas;
int adidth;
int atedght;
ink aiare;

piblic salntagel) I

Prams TAH o genmiy handley famae_ Tick' n tha clar

Figure 7-16 InteliSense helps you use the EventHandler object correctly

The EventHandler object is a delegate for the timer. Essentially, this code
says that each time the Tick event fires, the code in the timer_Tick method is
called. Because the timer_Tick method is passed as a parameter to the
EventHandler constructor, it must have a special signature that includes a
reference of type object named sender that represenis the event's origin and
a reference to an Eventargs object that describes the event’s properties.

{continues)
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{continued)

11. Visual Studio creates the EventHandler delegate with a placeholder throw
clause. Replace this statement with the following code that runs each time the

. 240 Tick event occurs:

int x = random.Next(aWidth) - (int)buttonl.ActualWidth;
int ¥ = random.MNext(aHeight) - (int)buttonl.ActualHeight;
if (x < 10)

x = 10;

if {y < 10)

Y o= ].ﬂ‘;

buttonl.Margin = new Thickness(x, v, 0, 0);

The first two statements create top and left coordinates (x and v) for the button.
Passing an int as a parameter to the Next () method of a Random object returns

an int between 0 and the parameter, which is essentially the maximum value.

The button's width is subtracted from the random number to keep it from disappearing
off the game area’s right or bottom edge. The next two conditional statements make
sure the button doesn't disappear off the top or left edge. Next, the x and vy values
are assigned to the Left and Top values of the button’s Margin property. The Margin
object uses a Thickness object with four values: Left, Top, Right, Bottom. It specifies
the amount of space from the edge of the component to the next component or

boundary.
12. Next, you start the timer by adding the following line at the end of the
constructor:

timer.5tart();

13. To handle button touches, click the MainPage.xaml tab in the form designer,
and double-click the Button component to get Visual Studio to create the
c1ick event. Then add the following code to the buttonl Click() method:

SCore 4= 1;
ScoreTextBlock.Text = "Score: " + score;

{continues)
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Advanced Windows Phone 7 Apps: ButtonChaser

(continued)

14. To rename the TextBlock that keeps Wikt —r
the score, click the TextBlock with etk ScoreT etBlock
“ApplicationTitle” in the MainPage xaml ' 241
tab, and then type ScoreTextBlock = Properties T
in the text box at the top of the »
Properties window (see Figure 7-17).

15. Click the Debug toolbar button to run P— -
the program in the emulator. KeyDown o
Figure 7-18 shows the results. o B

KeylUp
Layoutlpdated O

Loaded Hd
LostFocus [
LostMouseCa.. O

Manipulation... [

B utton C h aser Manipulstion... [

Maninelatinns [l

Figure 7-17 Renaming the Text-
D Biock in the Properties window

Figure 7-18 Running the
ButtonChaser app
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Microsoft Windows Phane 7

Q Detective Work

Create a start/stop mechanism for the app. (Hint: The DispatcherTimer class
includes a Stop() method.)

. 242 2. Force the game to end after 30 seconds, and inform the user that the game has ended.

3. Create a way for users to select a difficulty level. You might want to give them the
choices Easy, Medium, and Hard. Then vou need to deter mine what defines the level
of difficulty. You might increase the speed at which the button moves or make the
button smaller, for example.

Packaging and Deploying Windows Phone 7 Apps

Packaging Windows Phone 7 apps is painless. You simply change a setting to eliminate your
app's links to the debugger, which makes the deployed code smaller and faster, and then
check the app’s configuration in the Solution Explorer.

HOW-TO 7-4
If the emulztor is still running your project, quit the emulator,

fl

1. First, click the ButtonChaser app’s solution in the Solution Explorer.
{lt's usually the top node in the tree, as shown in Figure 7-19.)
In the Properties window, click the Active config list arrow, and click
the Release|Any CPU cption.

{confinues)
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Packaging and Deploying Windows Phone 7 Apps

(continued)
Properties - 0 X
udl ButtonChaser Soluton Properties *
o Sclution ButtonChaser {1 project) ». W5 243
4 |7 ButtonChaser <=l
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] WiklippManifestoml Description | Debuglany CPU
=i References e
a ) Appaaml Startup project BUTTORL RasEr
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FE . Hamﬂa;g (- lazll
] MainPagesaml.cy
il SpleshScreenimagejpg
Active config
The configurstien te build for the solution.
Access the Property Pages dislog bex for the 5.

Figure 7-19 Setting your project's active configuration to the release version

2. To check your project's settings, right-click the project (usually the second
node] in the Solution Explorer and click Properties io open the dialog box
shown in Figure 7-20. Click the Build tab on the left. The Output path text box
shows where the project’s release version is stored. The default path is Bin/
Release. You can also click the Configuration drop-down list at the top to
toggle between release and debug configurations, for example.

{continues)
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(continued)
Application
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Figure 7-20 Checking the project's configuration settings

3. Next, right-click your project in the Solution Explorer and click Build
{or Rebuild). Visual Studio creates the files needed to deploy your app.
The . xap file is the one you submit for publication on the Windows Phone
Marketplace {see Figure 7-21).

Documents library

i
By Apphcmionlion 130Ut 143 Pl
= LGpphisndes L 5T il Lark g 1t
B Eschginiund . BRI R 1 I EE
% ButtonCheser.ctl
Button heer pdi i ' §i 7 3 il
. ButtonChujeraap Lk 25T £F il 15 K

Figure 7-21 Selecting the .xap file to deploy
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Again, Where |s Where's My Phone?

To deploy your app, you need an App Hub annual membership ($99 fee), which allows you to
submit Silverlight and XNA apps for Windows Phone 7 as well as XNA games for Xbox LIVE.
You can sign up for a free membership, and then pay the subscription fee when you're ready
to submit your app. The subscription fee grants you access to the Marketplace, but
distributing vour apps locally is free. The App Hub subscription includes a dashboard for
managing apps as well as a submission mechanism, download tracking, and earnings tracking, 245

To sign up for an App Hub membership, go to hifp;/create.msdn.com/enUS/, To find out maore about App
l Hub and how to submit apps, wvisit hitp://crea te.msdn.com.en-US AomeAbout-Tow it works.

The submission process is straightforward. After you've developed your app, submit it via the
App Hub dashboard. Microsoft then processes the file to ensure that it meets its certification
guidelines, If your app passes, it's made available on the Marketplace immediately. If it fails,
you're told why and are given a chance to fix it

Again, Where Is Where's My Phone?

Like iO5, Windows Phone 7 doesn't allow apps to send 5MS messages without user initiation.
You can build and populate a text message, but you can't send it via programming code. An
arpument can be made that this feature is 2 pood thing because it prevents apps from sending
potentially confidential data wirelessly without users knowing it. In addition, some phone
plans still charge per message for text messages, so letting developers send messages could
mean huge costs for the user.

You can, however, create an app that includes the capability to send messages. Sending an
SMS message in code is fairly easy. You can use the SnsComposeTask object to create,
populate, and send a text message, as shown in this example:

SmsComposeTask smsComposeTask = new SmsComposeTask();
amsComposeTask.To = "B005555555";

smsComposeTask. Body = "Messzage goes here.”;
smsComposeTask. Show();

Data could come from TextFields instead of string literals. Then you could use the preceding
code in a button click event, for example, te get the user to send the message by clicking a
button in vour app.

smsComposeTask is a launcher, an object that starts a system service. You can use a variety of
launchers in apps to initiate all kinds of services or to create an e-mail, play media, and load a
Web page.

F or more mformation on launchers, go to hitps//msdn microsoit.com/erus/dbrans”
l fi7 69550%28v=V5.92%79 as m.
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Microsoft Windows Phone 7

Using the Location Service

It's even easier to get the location of a Windows Phone 7 device than an Android or 05
device. The following project shows vou how the Location service works,

fo)

U 1. Start a new Windows Phone
Application project and name it
LocationExample. Design the

Ul so that it includes two TextBlocks o S :
Show Lat & Long

to display latitude and longitude
and a button to start the service.
In the Properties window, rename B || iooge
the TextBlocks as latitude and :
longitude and change their Text
properties to Latitude: and
Longitude:. Set the button's Content
property to Get Coords

(see Figure 7-22).

2. To use the Location service, you must
add a reference to the System.Device
library. A reference is a collection of
assets stored in a Dynamic Link Library
(.d11) file, much like an Objective-C
framework. Rightclick the . >
| ocationExtniie broie Eir B Figure 7-22 The LocationExample Ul
Solution Explorer, and click
Add Reference. In the Add Reference dialog box, click the .NET tab, click
System.Device in the list of components (see Figure 7-23), and click OK.

(continues)
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Again, Where |s Where's My Phone?

{continued)
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Figure 7-23 The Add Reference dialo g box

3. In the form designer, double-click the Button component to open the code
editor and create the c1i ck event. Add the following reference to the System.
Device.Location namespace at the top of the code (with the rest of the using
statements):

using System.Device.lLocation;

4. Inside the class declaration, add an instance variable to hold the Location
service monitor; the GeoCoordinatewatcher object keeps track of location
changes:

GeoloordinateWatcher gow;
5. Next, add the following code to the buttonl_click event:

gcw = new GeoCoordinateWatcher(GeoPositionAccuracy.High);

gow. MovementThreshold = 20;

gow. StatusChanged += new EventHandler
<GeoPositionStatusChangedEventArgs- (gow StatusChanged) ;

gow.S5tart();

This code instantiates a GeoCoordinatewatcher object named gow with the highest
accuracy for the device. It then setsthe MovementThreshold property, which is used to
set the distance from a specified point that triggers a location update. In this case, it's
set at 20 meters.

{continues)
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{continued)

The next line is the interesting one in the c1ick event. It adds a delegate EventHandler
object to listen for status changes on the GeoCoordinatewatcher named geow.

. 248 Essentially, it defines what to do when the GeoCoordinatewatcher's status changes.

For this simple app, you display the latitude and longitude when
GeoCoordinatewatcher is ready. The last line starts the gcw watcher.

After you start the GeoCoordinatewatcher {gew, in this case), you must use the
statusChanged event to get position updates. Each time the GeoCoordinatewatcher's
status changes, the code in this method is fired. Possible status values are bisabled
{or unsupported), Initializing, NoData, and Ready.

6. Enter the following code to add the gow_StatusChanged event:

void gow StatusChanged(object sender,
GeoPositionStatusChangedEventArgs &)

{

if (e.5tatus==GeoPositionStatus.Ready)

Geoloordinate coord = gow.Position.Location;

latitude.Text = “Latitude: “+coord.Latditude.ToString("0.000");

longitude.Text = "Longitude: "+coord.Longitude.ToString("0.000");
// After you have the location, stop the service to conserve power

gow. Stop() ;

if (e.Status==CeoPositionStatus.Disabled || -0
e.5tatus==CeoPositionStatus.NoData)

latitude.Text = "GPS Disabled";
longitude. Text = ";
gow. Stop () ;
s
¥

If the gew watcher's status is ready, the latitude and longitude are calculated and
displayed in the corresponding labels. If the status is disabled or there's no data, you
inform the user. In either case, stop the service to conserve battery power.
Remember that the gew watcher is started in the button's c14ck event, so users can
start it again whenever they want.

The Imtializing status 15 superfluous i this app, You could notiy the user that the senace is
inftializing, but it's not needed for this simple example.

{continues)
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Chapter Summary

(continued)

7. Run the app in the emulator, and place the cursor over the upperright corner
to display the emulator controls. Click the == control to open the Additional
Tools dialog box. Click the Location tab to load Bing Maps. When you click 249
a location in the map, the data is fed to the emulator. Click the Get Coords
button in the LocationExample app to display the location's latitude and
longitude (see Figure 7-24).

Fire sveny seoonds *
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Figure 7-24 LocationExample running in the emulator

Chapter Summary

e Windows Phone 7 is the latest Microsoft OS for smartphones. Apps for Windows Phone 7
are written with the C# programming language in Visual Studio 2010

e C# is an object-oriented programming language supporting encapsulation, inheritance,
and polymorphism. It includes the class interface and implementation in the same file,
and a C# namespace is used to bundle assets for reuse. C# enables vou to restrict access to
data and create and implement your own properties,
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e Silverlight is a development platform for creating interactive apps for the Web, desktops,
and mobile devices. The Windows Phone 7 version supports core Silverlight features, adds
capabilities specific to Windows Phone 7, and omits features that aren't used for small

devices.
. 280 e XAML is an XML vocabulary designed to contain and describe user interface
components.

o A C# namespace is analogous to a Java package and is a convenient way to bundle assets
for reuse. The closest thing to a namespace in Objective-C is a framework.

o A Visual Studio solution is a group of files containing one or more projects.
o Code completion in Visual Studio is called IntelliSense,
e In Windows Phone 7, Ul components don't have sizes until they are rendered onscreen.

o Visual Studio uses the Delegate design pattern via a delegate method to wire events to
event handlers.

e Event delegates are objects that handle interactions between data and components that
trigger events.

e A launcher is an object that starts a system event. Windows Phone 7 includes many
launchers, such as those that send e-mail, play media, or show a Web page.

o A reference is a Visual Studio bundle of resources stored in a . d11 file. You add references
to projects to make use of their functionality.

s In Windows Phone 7, apps can't send SMS messages without user initiation.

Key Terms

C#—The programming language used to create Windows Phone 7 apps.

event delegates—Cibjects that handle interactions between data and the component firing
the event.

Extensible Application Markup Language (XAML)—An XML vocabulary designed to contain
and describe user inter face components,

IntelliSense—The code-completion feature in Visual Studio.

launcher —An object that starts a system service,

namespace—A C# feature used to bundle assets for reuse.

reference—A collection of assets stored in a Dynamic Link Library (.d11) file,

Silverlight— A development platform for creating interactive apps for the Web, desktops, and
mobile devices.

solution —A group of files in Visual Studio containing one or more projects.
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Review Questions

Visual Studio 2010—The IDE used to create Windows Phone 7 apps.

Windows Phone 7—The latest Microsoft OS for smartphones, desktops, and mobile devices.
It includes all the tools found on smartphones and features tight integration with Microsoft
Office and Outlook.

=l

Review Questions

1. When creating Windows Phone 7 apps, which programming language do

you use?
a. Java c.  Objective-C
b. C++ d C#

2.  Silverlight apps can be created for which of the following? (Choose all
that apply.}

a. Web pages ¢, Desktops
b. Windows phones d. iPhone

3.  Both Objective-C and C# include the class interface and implementation in the

same file. True or False?

4. The C# keyword using is closest to which keyword in Java and Objective-C?
a. @property ¢ extends
b. implements d. import

i

In C#, a namespace is which of the following?
a. A way to bundle assets
A location for naming a component
¢. A memory location
d. The entry point for a program

6.  Which of the following is true of C# properties? (Choose all that apply.)
a. They provide a public interface for private data.
b. They're written and maintained by Microsoft.
¢. They're written by the developer.
d. They allow private, public, and protected access.
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11

12,

13.

14,

Microsoft Windows Phane 7

IntelliSense includes which of the following features? (Choose all that apply.}
a. Bundling assets ¢. Launcher objects

b. Code completion d.  Breakpoints

A Visual Studio solution is:

A deploved app
A proup of files containing one or more projects
A file on the Microsoft Web site

None of the above

=R E R~

Which Visual Studio window lists a project’s assets?
a. Call Stack window ¢.  Solution Explorer

b. Locals window d. Properties window

Which Visual Studio window do vou use to set objects' attributes?
a. Call Stack window c.  Solution Explorer
b. Locals window d. Properties window

In Visual Studio, which of the following objects serves as a container for where you
drop components?

a, FormmContent c. ContentPanel

b. Container d. DrawHere

In C#, a reference is which of the following?

a. A collection of files stored in a DLL
b. A pointer to an app

A user interface component

A on

A book, such as a dictionary
Which of the following handles interactions between data and the component
firing the event?

a. Application objects .  XAML objects
b. Event delepates d. Themain() method

Objects that start system services are called:

a. Starters ¢, Launchers

b. System objects d. None of the above
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16.

Programming Exercises

You submit . xap files for publication on the Windows Phone Marketplace,
True or False?

The Location service is provided as which of the bollowing?

a. Component ¢. Framework

253

b. Reference d. Package

Up for Discussion

Compare C#, Java, and Objective-C. In what way is C# a look into the future?

Compare Visual Studio 2010, Xcode, and MOTODEY Studio. Which 1DE do you
prefer, and why?

How is Apple different from Micresoft and Google in the smartphone market?
Which company strategy is the most successful? Explain your answer.

Microsoft and Apple don't allow apps to send SMS messages without user
initiation, but Google does. Which policy is best, and why?

Programming Exercises

L.
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Create a Windows Phone 7 app that displays the area and circumference for
circles, and write a Circle class that performs the calculations, Instantiate a
Circle abject based on a user-entered radius.

Create a Windows Phone 7 app that displays the area and perimeter for rectangles,
and write a Rectangle class that performs the calculations, Instantiate a Rectangle
object based on user-entered length and width values.

Create a Windows Phone 7 app that converts temperature from degrees Fahrenheit
to deprees Celsius. Ask users for the temperature in degrees Fahrenheit. Write a
TempConverter class to perform the calculations, and instantiate a TempConverter
object with the user input. Use the following formula for the conversion:

€= 5/9(F- 32)

Create a Windows Phone 7 app that converts temperature from degrees Celsius to
degrees Fahrenheit. Ask users for the temperature in degrees Celsius. Write a
TempConverter class to perform the calculations, and instantiate a TempConverter
object with the user input. Use the following formula for the conversion:

F=9/5*C4 32
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mn

Combine Programming Exercises 3 and 4 so that users can choose between
converting Fahrenheit to Celsius and vice versa, Be sure to include the
TempConverter class and instantiate a TempConverter object for each calculation.

6. Create a Windows Phone 7 app that calculates pavroll, Allow the user to enter

. 254 the number of hours worked and an hourly wage. The wage should be

“time and a half" for hours worked over 40 in a week. Display the amount
to be paid to the user.
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Web Applications

In this chapter, you learn to:

® Determine when users access your Web pages with a mobile
device

Choose tools for creating Web page files
Use File Transfer Protocol to upload files to a Web server

Use JavaScript as the programming language for Web pages

Design and create JavaScript objects
Use HTML and CSS as the view layer in Web pages
Test Web pages in different emulators
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Web Applications

Web applications are a collection of resources on a publicly accessible server that provide
some sort of functionality. Users access them by using a Web browser, which is responsible
for downloading any code needed for the Web application, inter preting the code, and
displaying the results to users. The standard types of files you create when building a Web
application are Hypertext Markup Language (HT ML), Cascading Style Sheets (CS5), and

. 256 JavaScript files. Taken together, these types of files enable you to build powerful Web

applications,

Generally, smartphones are capable of rendering pages intended for the desktop with no
problems, and the devices covered in this book have excellent browsers that can render
Extensible HT ML (XHTML} with CS5 and run JavaScript code. Both 05 and Android
devices use the WebKit browser engine. WeblKit is an open-source rendering engine
developed by Apple as a derivative of the Linux Konqueror browser’s KHTML engine,
Windows Phone 7 devices use a version of Internet Explorer (1E), Microsoft's Web browser.

Almaost any application you develop on the Web for the desktop can be rendered on a
smartphone browser, with the exception of Adobe Flash content. For a number of reasons,
including security and battery drain, Apple has rejected including support for any Flash
content on iO5 devices; instead, it targets the newest HTML 5 specification. Both Android
and Windows Phone 7 support versions of Flash.

For the complete =tory on wiy Apple doesn't support Flash on )5 devices, go to www.apple .comhotn ews/
o‘+' thoughts-onia s/

it plans to focus an HTML 5. To wew the Adobe release, go to htipo//blogs. adobe. com/conversations,”

Adobe announced recently that it will no longer relea se Flash resources for any mobide devices; nstead,
20111 1,Ma shfocus. htmi.

Developing for Mobile Browsers

Usually, Web sites designed for mobile devices are—and should be—different from their
desktop counterparts, Mobile browsers have much less screen space for vou to use, and
connection speeds are usually slower than desktop speeds. Most important, mobile users have
a different mindset than desktop users do. Mobile Internet users are generally looking for
something specific when they browse. Current usage data indicates that mobile users spend 3
to 5 minutes per session on their browsers. Your site designs must accommodate this usage
pattern and be fast loading and easy to navigate.

Most large Web sites have separate versions: one for desktop browsers and one for mobile
browsers. Some sites route mobile browsers to the mobile version automatically. Better sites
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Choosing an Editor

display the mobile version but ask users whether they'd prefer to use the desktop version,
There are a few ways to add this feature:

e [Puta link at the top of the page asking mobile users whether they'd like to use the mobile
version. This approach is the easiest because you just need to create a link, Of course, the

caveat is that afl users see the link, even those who aren't mobile users. 287

e Use C55, and specify which style sheet to use for your pages based on the user's browser.
In the HTML declaration, you can add media="handheld" to indicate that a specific style
sheet should be used for handheld or small devices. Testing to make sure the browser
loads the correct style sheet is then the only concern.

e Use JavaScript on the client. This solution is viable, depending on how you do it. You can
try to have your code detect each browser variation (but there are many), or you can use
object detection to see whether a browser supports a certain object before your code uses
it. Object detection is the preferred approach by far.

e Use a server-side solution. You can use the Web server to determine the client by using
server-side technologies, including PHP, Java Server Pages (JSP) and Java serviets, and
Active Server Pages (ASP) or ASP.NET. These technologies give you control over the
server configuration, which you can modify to suit your needs.

The examples in this chapter use JavaScript on the client to create and deliver Web content to
smartphones,

Choosing an Editor

so far, you have had little choice of tools for smartphone development because of the binary
nature of the files needed to run apps on certain devices. So you have used tools that can
create the correct file types for your app on a specified platform.

When developing for the Web, however, the choices are more plentiful. All the files needed
for Web apps to run are text based, meaning you need just a text editor to create files. In
addition, there’s no compilation stage when writing Web apps, so you don't need a compiler,
either. The browser is responsible for downloading the necessary files, interpreting the code
in them, and acting on the code,

Having said that, dedicated Web editors are available for all platforms, Which one you use is a
matter of preference. Choices range from simple text editors, such as Notepad for Windows,
to software packages, such as Adobe Dreamweaver, You can even use some tools you already
know, such as Microsoft Visual Studio or MOTODEV Studio, to create Web apps. The trick
is to find the tool that best fits vour needs.

When developing Web apps for smartphones, using a bare-bones editor—one that semply does syntax
highlighting for \Web fies—is often better. The fie types needed for Web development are HTML, C55, and
JavaScrpt, =o find an editor that can colorcode these file types at least. That way, when you make a mistake—
as you no doubt will—finding it will be easier.

il
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Web Applications

The Web file editor used for these projects is ]XEd, which includes editors for XHTML, XML,
(55, and JavaScript, It has syntax highlighting for all supported file types and even offers basic
code completion. In addition, it has a dedicated editor for CSS files (see Figure 8-1).

e Youcan download J¥Ed at hitp:/“pxed.brightmoments. com.
=] +

W h:kgmund'_' Text Block  Border Margin | Position |

1 k1
Arial Helvetica sans-serif (  Edit... )

-\f_Nﬁl' Ser> w

|"Times New Roman®, Times serif

{"Courier New', Courker, monaspace |&
|Georgia, Times New Roman’ times, serif (7| =
Style Weight Wariant Color

| <NotSet> 18] | bold %) | <Notset> @] wooooos = @ |,

Figure 8-1 IXEd showing the CSS editor

A few other components are needed for a Web development environment, First, of course,
you need a browser, and you should try to test in as many browsers as possible. Translating
this guideline to smartphones, you should test on as many devices or emulators as possible,
too. The four main browsers to use for testing are Firefox, Safari, Chrome, and Internet
Explorer. Generally, the recommended testing strategy is to run your app in Firefox, and
make sure it works in this browser first. If you're creating a desktop version of a Web site, test
in IE next. If you're creating a mobile version, test in Chrome and Safari next. These decisions
are based on market share of these browsers.

fou can download these browsers for testing at the following sies: Apple Safan, www.apple. comy/safarl;
Google Chrome, www. goog e.comychrome; Microsoft internet Explorer, hitp:/“windows.microsoft.comy/en-
U5/ intemetexplorer downioads,de; and Mozila Firefox, www.mozilla.org/en-US/firefomne w

Two add -ons are useful when testing in Firefox: Firebug and Web Developer (see Figure 8-2).
Firebug is a JavaScript debugger. Web Developer is an environment manipulator, and you can
use it to simulate different user environments, To install these add-ons, select Toals, Add-ons
from the Firefox menu. Click Get Add-ons, and do a search for these tools.
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Figure 8-2 Firefox with Firebug and the Web Developer toolbar

Finally, you need a tool to transfer files from your local machine to the Web server. Most
Web servers use File Transfer Protocol (FTP) to transfer files, Stand-alone tools are available,
too, Filedilla, for example, has versions for Mac, Windows, and Linux, Like other FIP clients,
it connects you to a Web server after you enter your username and password. It displays two
lists of files: On the left is your local file systern, and on the right is the server’s file system (see
Figure 8-3}. You use commands to move files from the local server to the remote server or
simply drag and drop files. When developing Web apps, you're trying to duplicate your local
file system on the remote file system.

o You can download Fledila free at http:/flezilla-project. orgdownioad. phpftype=chignt.
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Figure 8-3 The FileZilla FTP tool

More complex tools dedicated to Web development include site management features, With
Dreamweaver, for example, you can connect to a remote server by FT'P, Web Distributed
Authoring and Versioning (WebDAV), or Relational Database Service (RDS) and upload files
without using a third-party tool. Microsoft Expression Web is another tool with similar
capabilities.

To find & list of free Web editors, st www. thefre ecountry. comy/webmast er bt mleditors. shimi.

=

Q Detective Work

1. Set up your Web development environment. It must include an editor for HTML,
C55, and JavaScript files as well as an upload mechanism. Write a short description of
your environment, and explain why you chose the tools you did.
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2. GetaWeb address. You can use the free developer package at Brinkster.com. To sign
up, go to www.brinkster.com/FreePhglanding.aspx.

3. Familiarize yourself with the upload process for your Web address. You must be able

to upload and edit files.
261

A Quick Look at Web Technologies

To create Web apps, you need to combine three types of filess HTML, C55, and JavaScript.
Each file type handles a different part of the app. Although the lines between MVC tiers can
be blurred at times, especially on a client-side app, the MVC design pattern can help when
thinking about file types. HTML and CS5 provide the View tier for a Web app. HTML
supplies the structure of a decument, and CS5 provides the formatting. The Controller tier is
written in JavaScript combined with event attributes in HTML. The Model tier for an app
changes based on the nature of the app. It might be just the text on the page, or it might be
data entered by a user for a calculation,

HTML

Hypertext Markup Language (HTML) is a markup languape consisting of tag pairs that tell
the browser how to handle the content the tags enclose. Most tags contain data as well as
attributes. In general, data is displayed onscreen, and attributes are information about the
data. HT ML elements are the combination of the tag, any attributes, and the data between the
opening and closing tags.

HTML tags are enclosed by angle brackets. The opening tag declares what the tag is, and the
closing tag indicates the end by prefacing the tag name with a forward slash (/). 50 the
opening tag for a paragraph is <p>, and the closing tag is </p> The browser displays data
between the <p> and </p> tags in a paragraph structure.

All HTML files start and end with <html></html> tags, and the data between them is the
Web page. In addition, all HT ML files have <head></head> and <body></body> elements.
The head contains metadata, which is information about the page, and is where you can

declare external scripts and C55 rules. The body holds all the information that's displayed

ONsCreen.

HTML is a structure-based language, so its elements describe the parts of a document, not
the document’s content. Elements such as headings, paragraphs, and tables make sense as
part of the document displayed onscreen. Browsers understand how to render each element
onscreen and are consistent in how this rendering is done.

Aside from the usual document-centered elements, two elements warrant special attention:
<dive</divs and <span=</span=. Both <div> (short for “division") and <span> are container
elements that make it possible for you to group elements and treat them as a single entity, so
you can manipulate the group with code or style it as a single entity. The only difference
between these elements is that <div> is a block-level element, and <span= is an inline
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element. Block-level elements represent blocks onscreen and include white space above and
below the element. Inline elements display their content next to whatever content surrounds
them.

Without hyperlinks, there wouldn't be a World Wide Web. The Web is a collection of

. 262 documents connected by hyperlinks and accessible via a browser. Originally, the Web was

intended for users to be able to jump back and forth between related documents. The Web's
hyperlink function is provided by the <a»</a> element. It includes an href attribute (for
hypertext reference) that points to an external resource. When a user clicks the link, the
browser navigates to the resource the href attribute specifies.

Here's a short example that uses some common tags.

<html =
<head:=
<title=The Art of Noise</title»
</head=
<hody >
<hlx
<img src="http://www.bright-moments. com/webdeveloper/images,/ 3
artofnoise.jpg" alt="Art of Noise" width="125" height="125">
<a href="http://wvw. theartofnoiseonline.com/">The Art of HNoise</a»
</ hl>
<h3=Computer Enhanced Music Lives</h3i=
<p>The Art of MNoise is a techno-pop group whose music is an ama&gam‘:j
of studio gimmickry, tape splicing, and synthesized beats.
</p=
<hr /=
<ps>5ome of their works:</p>
<01=
<lizwho's Afraide/1i>
<lisDaft</Ti>
<li=5irius Sounds</T1i=
</0l=
<hr /=
<p=5ome of my Favorite Songs:</p=
<ul=
<]i=ca hrefh“http:fﬂmﬁw.hright—muments.cumfnebdevelnperfsnund!':3
daftpunk.mp3”=Daftpunk-world</a=</1i=>
<li=Beat Box (Diversion 1)</Ti=
<li=Close (to the Edit)</1i>
< ul=
</ body=
</ htm] =

The <html> element contains data for the page, and the <head> element describes the Web

page and includes the <titles element. The browser displays the <titles element at the top
of the window or as the text for a tab.

The <body> element contains the data shown onscreen. <hl= is a first-level header and, in this
case, contains an <img> element and an <a> element. The <img> element specifies which
image to load in the src attribute; it's a “replaced” element, meaning the image file replaces

Copynghi 22 Cogegre Lo, A8 Bag his Boserend. Moy otbeoopial scamed, or dupicsiad m whole o i pan. Due o decimme rghts, some dend party content ooy be supgecsed fan the cbio ok andfor eChopens )
Edinnzd neview b deomad that sy suppresced amteni does not nedensdly sfiect the oversll lermng eqrevionee. Congge Lesreng roserves heeghi o reme o sdd iz aonient s any b o subs cogueni ighis res incio m reg ene ik



A Quick Look at Web Technologies

the tag in the document. Note the href attribute in the <a> element. That's where the user
jumps to when The Art of Noise link is clicked.

The rest of the tags are easy to understand. <h3> is a third-level header, <p> is a paragraph,
and <hr> stands for horizontal rule. <ol is an ordered list, containing a collection of <11=
(list item) elements. The browser numbers the list for you by default. <ul= is an unordered list

(bulleted by default}, also containing a collection of list items. 25

When a brows er doesn't know how to handie a specific fée type, ithands the task over to the 05, whichlooks

Motice the hyperiink painting to the . mp3 file. Hyperiinks can point to a variety of resources on the \Web.
for a registered program for the file type.

Figure 8-4 shows the HTML file loaded in Chrome.

& ﬂle:.n'.r.I'Llsers.fbduﬁwbuktnp.fmnﬁ?blIﬂndejmb;umfﬂui“.ht@_i 1’.? A

| Computer Enhanced Music Lives

| The Art of Noise is a techno-pop group whose music is an amalgam of sdio gimmickry, tape splicing,
| and synthesized beats,

| Some of their works:

1. Who's Afraid
2. Daft

3. Sirius Sounds
i
| Some of my Favorile Songs:
- of

+ Beat Box (Diversion 1)
» Close (1o the Edit)

Figure 8-4 The Art of Noise page loaded in Chrome
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e For a complete HTML tutorial, visit the W3 Schools site at www.w3schools.comehiml-default.asp.

CSS

Web designers learned they could use HTML components as formatting instructions in the
early days of the Web, but you should use C5S5 for all formatting because it's a much better
tool that separates data from how it's viewed. You can supply separate style rules for pages
viewed with a desktop browser and pages viewed with a smartphone browser, for example.

The “cascading” part of CSS works much like dynamic method invocation. You can supply
(C5S style rules in three ways: as a style attribute for a single HTML element (called inline
styles), as the content of a <style> element in a document's <head> element (called
document-wide styles), and as an external file. In general, the closer a style rule is to an
HTML element, the more likely it is to be applied. S0 an inline style rule hides a document-
wide style rule, which hides a style rule declared in an external file.

Large Web sites usually have external CS5 files specifying design and formatting rules that
apply to an entire site. They're included on every page in the site to ensure that styles are
consistent. When a single page on a site requires special rules, these rules are supplied in a
document-wide style sheet. When a single instance of an element requires special formatting,
it's supplied inline.

C55 consists of simple rules that tell browsers how to render specified elements. The rulesare

structured and easy to write. For example, the following rule tells the browser to render all
<h3> elements in green. The color property indicates the foreground (text) color.

hi{
color: greean;

}

o The G55 specification is avalzhle from the World Wide Web Consortium (W3C) at www.w3.org /TR
+ css-20104

Every C55 rule consists of two parts: a selector and a declaration. In the preceding rule, the
selector is h3 and the declaration is color: green. The curly braces enclose the declarations
for a selector. Although this rule contains only a single declaration, multiple declarations can
be used with a single selector,

The selector is the link between the HTML page and the style. It tells the browser what's
affected by the declaration, and the declaration specifies the results, In the preceding rule, the

selector is based on the type of element: It selects all elements of type <h3= This is called a
type selector, and any HTML element can be used as a type selector.

55 declarations also have two parts, separated by a colon: a property and a value. If you're
thinking this sounds like attributes and values in HTML, you're correct. The concepts are
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e For a complete HTML tutorial, visit the W3 Schools site at www.w3schools.comehiml-default.asp.

CSS

Web designers learned they could use HTML components as formatting instructions in the
early days of the Web, but you should use C5S5 for all formatting because it's a much better
tool that separates data from how it's viewed. You can supply separate style rules for pages
viewed with a desktop browser and pages viewed with a smartphone browser, for example.

The “cascading” part of CSS works much like dynamic method invocation. You can supply
(C5S style rules in three ways: as a style attribute for a single HTML element (called inline
styles), as the content of a <style> element in a document's <head> element (called
document-wide styles), and as an external file. In general, the closer a style rule is to an
HTML element, the more likely it is to be applied. S0 an inline style rule hides a document-
wide style rule, which hides a style rule declared in an external file.

Large Web sites usually have external CS5 files specifying design and formatting rules that
apply to an entire site. They're included on every page in the site to ensure that styles are
consistent. When a single page on a site requires special rules, these rules are supplied in a
document-wide style sheet. When a single instance of an element requires special formatting,
it's supplied inline.

C55 consists of simple rules that tell browsers how to render specified elements. The rulesare

structured and easy to write. For example, the following rule tells the browser to render all
<h3> elements in green. The color property indicates the foreground (text) color.

hi{
color: greean;

}

o The G55 specification is avalzhle from the World Wide Web Consortium (W3C) at www.w3.org /TR
+ css-20104

Every C55 rule consists of two parts: a selector and a declaration. In the preceding rule, the
selector is h3 and the declaration is color: green. The curly braces enclose the declarations
for a selector. Although this rule contains only a single declaration, multiple declarations can
be used with a single selector,

The selector is the link between the HTML page and the style. It tells the browser what's
affected by the declaration, and the declaration specifies the results, In the preceding rule, the

selector is based on the type of element: It selects all elements of type <h3= This is called a
type selector, and any HTML element can be used as a type selector.

55 declarations also have two parts, separated by a colon: a property and a value. If you're
thinking this sounds like attributes and values in HTML, you're correct. The concepts are
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nearly identical except for how they're written. S0 in the previous rule, the declaration

includes the property named color and the value green. The property is a characteristic that

the selector possesses, and the value is the precise specification of the property,

To add the style rule to the HTML document as a document- wide style, the following code is

added to the <heads- section just after the <ti tle= line. Figure 8-5 shows the result in Safari. 265

<styles
h3{
color: green;
}
</styles=
ann 2

L 4 [ file-/ Users ftduffy/ Deskiop/PMD%20| | Codefwet & 0 Google

Art of Noi
Computer Enhanced Music Lives

The An of Noise is a iechno-pop group whose music is an amalgam of smdio gimmickry, ape
splicing. and synthesized beats.

Some of their works:
1. Who's Afraid

2. Daft
3. Sirius Sounds

Some of my Favorite Songs:
* Dafipunk-world

+ Beat Box (Diversion 1)
o Close (1o the Edit)

Figure 8-5 The Art of Noise file with the style rule added

To show cascading in effect, a second document-wide style is added after the first one. This
rule states that all <p> elements on the page should use gray as the foreground color and light
blue as the background color and use a sans-serif font.
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pi
color: gray;
background-color: Tighthlue;
font-family: sans-serif;

}

. 266 Then an inline style element is added to the paragraph beginning with “The Art of Noise is a
techno-pop group”; the bold code shows what's been added:

<p style="color:red; font-family:cursive”=The Art of Noise is a—g
techno-pop group...</p=

This inline style specifies that the <p> element containing the style attribute should use red
as the foreground color and a cursive font. Can you guess what the results are? Figure 8-6
shows the page in Firefox. As you can see, the page looks like a ransom note now, which
illustrates why you should limit the number of fonts you use!

Thir At ol Nodse

= e e R e

()5 || fie:i users/dufty/ Deskion/PMD 1/Code /webjamonh - 7 | =
[ [ ]

Sorne of their works:
1. Wha's Afraid

2. Daft
3. Sirius Sounds

Same ol my Favorile Songs:

Dafipunk-worid
« Beat Box (Diversion 1)
o Chose (1o the Edir)

.
Figure 8-6 The CSS cascade shown in Firefox
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Because the mline style doesn't specify a background color, the one specified in the document-wide style
rule is appled.

For the most part, elements on a Web page are positioned next to or below each other, 267
depending on their order and whether they're inline or block level. The distances and

alignment of these elements are given by properties such as margin, padding, and width. An

element might use the float property occasionally to shift it to one side, but generally, the

browser fills the canvas with elements in the order they're received. This process is called

relative positioning, as each element gets its placement relative to others on the canvas. C55
supports relative positioning and adds the capability to make corrections to an element’s

position without affecting other elements.

C5S also supports the concept of absolute positioning, which is entirely different. Absolute
positioning takes an element out of the rendering sequence and places it at the onscreen
location you specify by using the top and left properties combined with the position
property set to absolute. The top and left attributes specify the coordinates of the
element’s top-left corner with pixel-level control. Using these properties along with the width
and height properties can produce interesting effects. Here's an example:

<html=
<heads=
<titlexPositioning</titles
</head=
<body=
<div style="background-color:1ightgray;height:250px ;width:325px; -3
position:absolute;top:Opx; Teft:Opx;™ >
< /div=
<div style="position:absolute;top:50px;left: L0Dpx; "=
<img src="http://www.bright-moments.com/webdeveloper/images/artofnoise. jpg" 2
alt="Art of Noise” width="125%" height="125">
</divs
</body=
</ html=

This code draws a light gray rectangle in the top-left corner of the browser window and then
places the Art of Noise image 50 pixels from the top and 100 pixels from the left edge. The
image is drawn on top of the gray rectangle because it's declared after the rectangle in the
HTML file. Figure 8-7 shows the results in Safari.

the 1eft property’s value increases; as you move from top to bottom, the top property’s value mcreases.

The coordinate system places{0,0) in the topdeft corner of the browser window. As you go from left to nght ,
You can assign negative values, but domng so moves the element outside the window’s viewable area.

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



Web Applications

anon Positioning
N -l-B file:f/ /Users [tduffy/Desktop/PMD%. . & Q- Google

Figure 8-7 The positioning.htm] file shown in Safari

o The W3 Schools site offers an excellent tutorial on C55 at www.w3sc hools.comyt ssdefault. asp.

JavaScript

JavaScript is the standard programming language for running code on a client’s machine. It's
supported in all major browsers on the desktop and, more important, in all the default
browsers for each smartphone platform discussed in this book. A quick look at JavaScript is a
pood idea, especially if you haven't done any JavaScript development.
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What JavaScript Is Not

Starting with what something isn't rather than what it is can be easier. JavaScriptisn't a subset
of the Java programming language in the way VBScript is a subset of Microsoft Visual Basic.
Java is a full-strength, compiled language, meaning it's translated from English-like
commands to a machine language only once—at compile time. JavaScript, on the other hand, E-
is an interpreted language, which must be translated into machine code each time the

program runs. Java is an object-oriented language, but JavaScript is an object-based language,

so it doesn't have some of the features that a true object-oriented languape does (discussed in

more detail in “1s JavaScript Object Oriented 7). It helps, however, to think in terms of objects

when you write JavaScript.

What JavaScript Can Do

So what can you do with JavaScript? A lot! You can manipulate the browser itself, play
sounds, create animations, perform calculations, and even have Web pages created on the fly.
It includes a fairly complete set of functions and commands to manipulate the Document
Object Model (DOM]}, and it can make your Web pages seem more alive, compared with
static HTML pages.

If you've done any programming at all, especially in C derivatives such as Java, Objective-C,
and C#, JavaScript will seem familiar. Many of the same programming constructs used in other
languapes are present, such as loops, conditional statements, assignment, arrays, functions,
methods, and variables, Here are a few simple rules for JavaScript:

s JavaScript is case sensitive.
s JavaScript ignores white space.
s JavaScript uses curly braces ({ }) to group statements.

e JavaScript uses dot (.} notation to access properties and methods. For example, to access
the firstName property of an object representing a person, you write myAunt. i rsthame.

Is JavaScript Object Oriented?

When considering OOP languages, JavaScript is often excluded from this group. It does,
however, make use of some object-oriented principles. To see how JavaScript fits with other
OOP languages, this section compares it with Java because it's available on all platforms
covered in this book.

One reason JavaScript isn't considered a true object-oriented language is that, unlike Java, it
isn't strongly typed. JavaScript variables don't have specified data types; instead, data type
depends on the value you assign to a variable. This means JavaScript is a weakly typed
languape. To change the data type, you simply assign a different kind of data to the variable or
treat the data in a different way. For example, in JavaScript you can write:
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var myVar = "a string";
myVar = 4;
alert("myVar =

(1

+ myVar);

This code creates the myVar variable as a string, but in the second line, it becomes an integer

.: by assigning a numeral (4} to it instead of text. When the script displays the value, it casts the
270

integer value of the myVar variable back into a string, this time containing a string
representation of the integer value. This is perfectly legal in JavaScript. In fact, it's one of the
reasons JavaScript is easier to write than Java: You don't have to worry about what type of
data you're dealing with. In Java, the compiler would raise an error for this code, The
equivalent Java code is as bllows:

String myString = "a string";

int myInt = 4;
System.out.printin{"myInt =

+ myInt);

In Java, you must declare the data type with the variable, and in this case, you need two
variables, one for each data type. 1f you want to change a variable's data type in Java, you
create a new variable of the correct data type and then cast the variable from one type to the
other. However, sometimes casting just isn't possible.

Another reason JavaScript isn't considered an OOP language is that it doesn't use class-based
inheritance. In Java and other true object-oriented lanpuages, class-based inheritance means
you define objects in a logical hierarchy, with more abstract objects at the top and more
concrete objects at the bottom. This top-down design makes it easy to say, for example, "A
four-wheeled vehicle is an object, and a car is a specific kind of four-wheeled vehicle.” That
way, cars inherit all the things that come with four-wheeled vehicles and add information
specific to cars. Class-based inheritance is a powerful mechanism because the hierarchy can
have many levels, each added to all objects farther down the hierarchy. In essence, you design
objects in Java by determining how they're different from other existing objects.

Javascript doesn't support class-based inheritance. However, it does support prototype-based
inheritance, which differs from class-based inheritance in that properties and methods are
inherited from a constructor only, not from a dass higher up in the hierarchy. All object
constructors in JavaScript create objects with properties and methods that are inherited from
the prototype’s properties and methods.

Building JavaScript Objects

Suppose you want to create an object in JavaScript modeled after a person. This person object
has two properties for now: a last name and a first name. First, you create the prototype
function, as shown in this example:

function person() {

¥
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Next, add the parameters for initializing properties:
function person(first,last){

1
Finally, assign the parameters to property placeholders in the prototype: 271

function person(first,last) {
this.firstMame = first;
this.lastName = last;

Notice that the properties firstName and TastName are nested inside the prototype, The this
keyword seems to associate them with the object, but as you see later, it also makes the
properties publicly available to outside routines. In fact, just nesting properties makes them
local to the object.

Later in your code, you can create as many person objects as you like, each of which has
firsthame and lastName properties automatically;

var thDuffy = new person("Tom","Duffy"};

JavaScript and the Document Object Model

Most practical applications of JavaScript involve manipulating an HTML page’s elements.
Each element on the page is converted into an object by the browser, and your JavaScript
code can access these objects. Objects are organized into a logical hierarchy called the
Document Object Model (DOM), which specifies a standard for accessing data in documents,
such as HT ML and XML documents.

ﬁ The DOM hierarchy isn't an inheritance hierarchy. = more of an object composition model.

The DOM includes a document object you can use to access Web page elements. The browser
creates a document object for every page. The document object, among others, has a
getElementById('id') method for referring to any HTML element on the page that you've
assigned an id attribute,

To see how the DOM works, the same example used to illustrate positioning is used here.
In the positioning example, the Art of Noise album cover image was placed at coordinates
(100,50). Say you want to write a simple script that waits 5 seconds after the pape loads
and then moves the image to the top-left corner at coordinates (0,0). First, an id attribute
{(shown in bold code) is assigned to the <div> element containing the image:

<div id="1image" style="position:absolute;top:50px;left:100px;">
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Then a <scripts> element is added in the <head> element with the following code shown in
bold:

<head=>

<titlexPositioning</title=

<sCcript type="text/javascript”=

272 function moveImage(top,left){
document.getElementById( ' image').style.top = top;
document.getElementById(' image').style.left = left;

}

</script-

</head=

You supply new top and Teft values to the moveImage () function, and it assigns these new
values to the top and left properties of the element whose 1d attribute is specified as image.
getElementById() takes a string as a parameter and creates an HTML object corresponding
to the HTML element with the specified §d attribute. HT ML objects have a style object that
enables you to manipulate an object’'s C55 properties,

To get the function to execute 5 seconds after the page loads, the <body> element must be
modified to include an onload event that fires when all the pape’s content has finished
loading, Using this event is a convenient way to make sure vou don't try to access something
on the page that hasn't loaded vet. Then the built-in setTimeout () function is used to call
moveImage () after a 5-second delay:

<hody onload="setTimeout{'moveImage(0,0) "', 5000)">

The setTimeout () function takes two parameters: the code to run and the delay. In this case,
it calls moveImage(0,0), which changes the top and left properties of the <dive element
containing the image and waits 5000 ms (5 seconds). Figure 8-8 shows the results in Safari.
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Your First Web App: Hello Web!

AaNM Positioning

273

Figure 8-8 Moving the image with JavaScript

defined and is used when you call 3 builtin function without an object. In other words, vou can safely omit the
w1 ndow object reference. The document obect is actually a child of the wi ndow object. Because
getElementById() is defined in the document object, mot the wi ndow obiect, you must call it from
the document object.

ﬁ The browser creates a window object for every page, ton. This obiect is where setTimeout () is

Faor more information, try the W3 Schools DOM tutonal at www.w3school s, comefitmidom/dom_intro.asp
l and the JavaScoript tutonal st wuww.w3s chools. com4s /default.asp.

Your First Web App: Hello Web!

Now that you know enough HTML, C85, and JavaScript to be dangerous, it's time to write
the traditional “Hello World" app by using Web technologies. This project requires two files:
an HTML file to store the app's objects and a JavaScript file containing the code needed to get
objects to work together.
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HOW-TO 8-1
1. Start a text editor, open a new document, and enter the following code fo
create an HTML file:

<html]=>
<head:=
<title=Hello Web!</title=
sscript src="helloScript.js* type="text/javascript”></script>
</head-
<hody>
<p id="namelLabel">Enter Your Name-/p>
p=<input type="text"” name="nameTextField" id="nameTextField" 7
value="" /f></p>
p=<input type="button” value="Fress Me" id="helloButton" P
onClick="sayHello()" name="helloButton” /=< p=

</body>
</ html=

2. MName the file index.html, and save it.

In the preceding code, you set the title for the page in the <head= element and then
attach an external script; its location is specified in the src attribute. A “relative
locator” is used, meaning its location is given in relation to the file system location of
the HTML file. In this case, the script file must be named he1loScript. is and be in the
same folder as the HTML file, or the script won't be found and your app will fail.
Specifying the location incorrectly is the most common mistake new developers
make.

274

The body of the file contains three paragraphs. Inside each element is inline content
data. The first paragraph is where the Hello message is displayed. The id attribute in
this paragraph enables you to change its content in the script later.

The second paragraph contains an <input> element of type text, and its id attribute
Is nameTextField. Nofice that it has a name attribute, too. This attribute is identical fo
the id attribute, but it's for older browsers. Input elements are “replaced” elements,
meaning that when the browser encounters them, the place where they're declared in
the document is replaced with a graphical representation pulled from the attributes. In
this case, a text field is drawn onscreen, and users can type inside it.

You've aiready seen replaced elements, such as <img:> elements. The browser takes the fie
associated with the src attnbute and repiaces the <img:> element with the fie's contents.

{continues)
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Your First Web App: Hello Web!

(continued)

Assign an 1d atinbute to every HTML element that’s accessed in code.

275

The final paragraph contains the button that triggers the app. The onC14 ck attribute is
the event associated with the button. When the user clicks the button, the browser
looks for a function named sayHel1o¢) declared in the script. You write the sayHello()
function in the next step.

HIML izn't case sensitive, but JavaScript and CS5 are. However, treating every lanpuage as thoughit's
case sensitive makes codmg much easer.

{ll

3. Create a second text file, enter the following JavaScript code, and save the file
as helloScript.js in the same folder you saved the HTML file:

function savHallo(){
var nameText = document.getElementByld("nameTextField™).value;
var displayString = “"Hello, " + nameText + "1%;
document . getElementById("“namelabel").innerHTML = displayString;
}

Motice that the filename matches the name declared in the HTML file's <scripts
element, and the function name matches the function declared in the button's onClick
event. The first line of code creates the nameText variable and assigns it the value
stored in the nameTextField HTML object.

The second line of code creates the displayString variable and assigns its value
based on the nameText variable. Finally, the nameLabel object's i nnerHT™L property is
set to the displayString value, which causes the browser to redraw the nameLabel
element and display the greeting.

Athough Javasongpt 1s a weakly typed language, try to avoid changing a vanable's data type by
assignment. Doing so makes code harder to read and maint an,

To test your app, you must upload the files to a Web server. This example shows
uploading files at Brinkster.com. If you hawe an account with Brinkster, you can follow
along with the steps. If not, upload your files with the FTF tool you're using.

{continues)
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Web Applications

(continued)

4. Aifter logging into Brinkster.com, cpen the File Manager. Then click the
Options button (with the gear icon) on the left side of the toolbar, point to

276 New, and click Folder. In the New Folder Name dialog box, type HelloWeb,
and click Ok.

5. Double<lick the HelloWeb folder and click the Upload button (black arrow on
a white rectangle) on the right side of the toolbar. Navigate to where you

stored the two files you created earlier, select them, and then click Open.
After the upload is finished, your window should look like Figure 89.

| e Hanager - neowebseynelom®e .. .8K
Ll > (O 8~ n/(E]=|=

e 0 o

¥ P
* [ g
» [ mewFalder
w [ Prajects

Figure B-9 Uploaded files on Brinkster.com
6. To load your files in the browser, navigate to your Web address, or click
Settings on the top toolbar. Figure 810 shows the Website Settings page.
Copy the Default Web Address link, and paste it in the browser address bar.
Type /HelloWeb at the end of the address, and press Enter.

ﬁ it can take 24 to 48 howrs for Brinkster to set up your free account.

{continues)
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Testing Web Apps in Emulators

(continued)

.h_ [+ WERSITE SETTIMNGS

277

Walcome in thea Wetste SeRngs Tools sedicon. Har you will find noés 10 update specific sAtings on for your wobslin

Aconund Typa i
Accound Status Mew Account

Default Web Address:  hip w24 brinksier. comincowabdey

Absalute Path esltesiwwa4inCowebda
Viieh Server IP B5.182.100.63
CUSTOM 404

Using this 100l you can change e pape Tat is shown whan a vislion o your e aRempls 1o ¥iew @ page haf isnol Tourd,

Figure B-10 The Website Settings page

7. Enter your name and click the Hello. Tom!
Press Me button. Your page R SRV,
should look similar to Figure 8-11. R

{ Press Me )

Figure 8-11 Clicking the button yields
good results

Testing Web Apps in Emulators

Testing a Web app in smartphone emulators is a bit more difficult. In general, the process
is as follows:

1. Start the emulator for the platform.
2. Click the Home button and then the browser button.
3. Type the URL and dlick Enter or Go.
The Web page should load, and you should be able to interact with it.
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Web Applications

Android

The easiest way to test your Web pages in

Android is to use the emulator included

with App Inventor. To do this, use the
278 run-emulator command in the App bty heeseei2a brinkster. |
Inventor Extras package you downloaded
and installed. You can find this command by
searching for it or in the "Applnventor
Extras Install Directory/commands-for-
Appinventor” folder.

Unlock the phone, if necessary, click the
applications grid at the bottom, and then
click the browser button, which usually
looks like a globe. Type the URL of the Hello
Web app you just uploaded to load it in the
emulator (see Figure 8-12}. If you want to
use the files for this chapter's example, point
the emulator's browser to www24brinkster.
cont/necwebdev/Hello Web.

I0S
You can start the iPhone simulator by
running the iPhone Simulator application. Figure B-12 Testing in the Android enulator

You can do this with a search in the Finder
(see Figure 8-13).

(E = I o | f 1, fPhona Simulatar ) | -E
Search: LIRS “Macintosh HD” Contents LT { Sape 103 | B
M ik ' . s Last Dipensd ' £
IFhaane Shmulator Today, 2:07 P -
IPhane Simubaior Anchitechanes. sCspeg ‘Docurmeny August 6, I010 12:35 AM !f“
 IPane Siemulater PackageTypes uespec Dureurnent mugust 6, 2010 12:35 AM 'Fi -
_| IFhane Simulator Product Types. xospec Document Mugust @, 2010 12:35 AM | B a
&l iPhoneSimulator platiorm Falder October Z, 2010 4:49 PM |En
Phonesimul atorDenceMugin stodephgn Koade Plugin Maigust &, 2010 1236 AM | :E
|ProneSimulatorLaunchPlugn. ocplugen Joade Plugm August @, 2010 12:35 AM :ﬁ B
g
|=3

Figure 8-13 Search results for iPhone Simulator in the Finder
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Testing Web Apps in Emulators

Next, click Safari to load the browser, and [ — 213 PM =
enter the URL of the files you just uploaded. ;

Again, if you want to use the sample files, the
URL is www24dbrinkster.comcowebdev/
Hello Web. Figure 8-14 shows the results.

www24 brinkster.comy... G

Hello. Tom! 279 .

Windows Phone 7 [ Tom )

For Windows Phone 7, start the Windows
Phone Emulator from the Start menu. Click
the Internet Explorer button to load the
browser, and type the URL of the files you just
uploaded. (Again, to use this chapter's sample
files, use the URL www 24 brinkster cam/
ncewebdev/HelloWeb.) Figure 8-15 shows the
results.

od Apple nc. mgsterad in e U and othe coudines

H E‘| | O tO Figure 8-14  Testing in the i0S simulator
I}

Emde iz a fademak o

Press Me

Figure 8-15 Rumning in the Windows Phone 7
emulator
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Q Detective Work

1. Modify the code so that the app displays the correct text when no usemame is entered.
.: 2. Modify the code so that the text in the button’s label is “Thank you."
280

Advanced Web App: DotSmasher

The DotSmasher app for the Web is straightforward. It consists of three files:
e AnHTML file named index.html that loads the C55 and JavaScript files

e A CSS file named dotSmasher.css that contains formatting instructions and positioning
information for the dot

e A JavaScript file named dotSmasher. js containing functions for the app's events

HOW-TO 8-2
@ 1. Start a text editor, open a new document, create the HTML file by entering
the following code, and save the file as index.html in a new folder named
DotSmasher:

<htm]>
<head:=
<title-DotSmasher</titles
<link rel="stylesheet" href="dotSmasher.css" type="text/css"/ >
<script type="text/javascript" src="dotSmasher.js"></script=
</head-
<body onload="setGameAreaBounds()” onResize="setCameAreaBounds()">
«div 1d="scoreLabel">Score: 0</div=
<div id="pageTitle">DotSmasher</div=>
«div id="gameArea">
<button id="dot" onClick="detectHit()"></button>
</div>
</body>
</ html=

Two events are specified in the body element: onLoad and onResize. The
setGameAreaBounds () function is called in both events. The onLoad event fires when
the page content loads. The available height and width must be calculated after the
page loads, or the values always return as 0. The onResize event fires when the user
resizes the browser window. More important, from the perspective of mobile devices,
onResize fires when the user rotates the device. Because the available height and
width change when the device is rotated, these values should be recalculated
whenever this event fires.

{continues)
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Advanced Web App: DotSmasher

(continued)

2. Open a new text document, enter the following code, and save it as
dotSmasher.css in the DotSmasher folder:

#scorelLabel { 281
font-family: Arial ,Helvetica,sans-serif;
font-size: ld4pt;
color: #000099;
font-weight: bold;
position: absolute;
top: 10px;
left: 10px;
height: 25px;

fpageTitle{
font-family: Arial ,Helvetica,sans-serif;
font-size: 24pt;
font-weight: bold;
color: #000099;
position: absolute;
top: 35px;
left: 10px;
height: 25px;
}
#gameAreaf
position: absolute;
top: 75px;
left: 1l0px;
border: lpx #000099% solqid;
}
#dot{
position: absolute;
top: 25px;
left: 25px;
background-color: #000099;
width: &dpx;
height: G6dpx;
}

In this code, the # sign refers to the 1id attribute of elements in the HTML file. So the
declarations in the #scoreLabel rule are applied to the HTML element with an 4d
attribute set to scoreLabel. The rest of the rules in this file apply to the other
elements.

{continues)
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(continued)

All the C55 rules use absolute postioning.- Absoluite posiboning works in the context of a contamer,
and coordinates orginate at the topdeft corner of the sumounding element. In this example, the dot
is initialty postioned &t top: 100, left: 35 because it's & chid of the gameArea element, which has
282 its own positioning information.

If you use absokte positioning for one page ebement, you showld use it for all page element s, Unless
you're adept at C5S, moang absolute and relative positioning can sometimes produce undesirable
= e,

3. Open a new text document, enter the following code, and save it as
dotSmasher.js in the DotSmasher folder:

var score = 0;
var awidth;
var aHeight;
var timer;
function detectHit(){
sCcore += 1;
scorelLabel .innerHTML = "Score: " + score;
}
function setGameAreaBounds(){
if(document.all){
aWidth = document.body.clientWidth;
aHeight = document.body.clientHeight;
telseq
aWidth = innerWidth;
aHeight = innerHeight;

S

awidth -= 30;

aHeight -= 95;

document .getE]l ementById({"gamedArea”) .style.width = aWidth;
document .getE]l ementById(“gameArea”) .style.height = aHeight;
aWidth -= 74;

aHeight = 74;

moveDot();
(continues)
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Advanced Web App: DotSmasher

(continued)

function moveDot () {
var x = Math. floor(Math. random () *aWidth) ;
var y = Math . floor{Math. random () *aHeight);
if(x<10) 283
xo=10;
if(y<10)
v = 10;
document.getElementById("dot").style. left = x;
document.getElementById("dot").style. top = v;
clearTimeout ( timer) ;
timer = setTimeout ("moveDot ()", 10007 ;

5

The detectHit() function increments the score by 1 when the button is clicked. Then
the scoreLabel object's innerHTML property is updated to reflect the new score.

The setGameAreaBounds() function sets the gamearea element's size dynamically. The
first conditional statement is a good example of object detection. IE is the only
browser that supports the document.all object. When you're trying to get the
screen's height and width in IE, you use the c1ientHeight and c1ientwidth properties
of the document. body object. Safari, Chrome, and Firefox use the W3C standard
innerwidth and innerHeight properties of the window object.

After getting the available width and height of the canvas, some space is subtracted
for a horizontal margin and then for a vertical margin that includes the height of the
pageTitle and scoreLabel objects. The gamearea element’s width and height are set.
and then the dot's width and height are subtracted from the innerwidth and
innerHeight, plus a little margin.

Then the movebot ) function is called, which uses the awidth and aHeight variables fo
calculate maximum values for the dot's top and left coordinates. This function does
most of the work in the app. First, random values are calculated by using the Math
object; awidth and aHeight represent maximum values for x and v coordinates.
Conditional statements are used to make sure the dot doesn't disappear off the top or
left edge of the game area. If the value of the x or y coordinate is less than 10, part of
the dot is drawn offscreen, so the conditional statements make sure this doesn't
happen. Then the dot's top and 1eft properties are set to move it onscreen.

Mext, the clearTimeout() function is called to clear the timer. (Remember that it's a
function of the window object.) Finally, the setTimeout () function is called. This
function expects two arguments: the code to run (usually a method) as the first
argument and the delay in milliseconds as the second argument. The return value of
setTimeout () is assigned to the timer variable.

{continues)
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Web Applications

(continued)

4. To test your code, upload it to your Web server and open it in a browser.
Figure 816 shows the results in Firefox.

5]

DotSmasher

Figure 8-16 DotSmasher running in Firefox

5. You still need to test your app in all the emulators/simulators. Start each
emulator/simulator and enter the URL of the files you just uploaded (or the URL
for this chapter's example, www.bright-moments.com/dotSmasher).

Figure &17 shows the results.

it you're having trouble clicking the button, mcrease the delay in setTimeout () ormake the dot
larger by increasing the width and height properties n the CS5 fie.

Il

{continues)
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Web Applications

Chapter Summary

e Both iOS and Android devices use the WebKit browser engine, an open-source rendering
. 286 engine developed by Apple as a derivative of the Linux Konqueror browser’s KHTML

engine. Windows Phone 7 devices use a version of Internet Explorer.

e  Apple doesn't support Flash content on i0S devices; instead, the newest HTML 5
specification is tarpeted. Both Android and Windows Phone 7 support versions of Flash.

s Most large Web sites have separate versions of their Web sites: one for desktop browsers
and one for mobile browsers,

s All the files needed for Web apps to run are text based and include HTML, C55, and
JavaScript files.

¢ HTML is a structure-based language used to describe the parts of a Web page.
e (55 is a formatting language used to style and position elements on a Web page.
s JavaScript is the scripting lanpuape used to manipulate the elements of 2 Web page.

e The browser is responsible for downloading necessary Web files, interpreting the code in
them, and acting on it.

s Web apps should be tested in as many browsers and on as many devices as possible.

Key Terms

compiled language— A programming lanpuage that's translated from English-like commands
to a machine lanpuage only once, at compile time.

Document Object Model (DOM)—A standard for accessing objects in documents, such as
XML and HTML documents. It's a hierarchical, treelike structure that represents a
document's objects.

File Transfer Protocol [FTP)—The protocol used to transfer files to and from Web servers.
Firebug—A Firefox add-on that provides JavaScript debugging capabilities.

interpreted language—A programming language that must be translated into machine code
each time a program runs.

prototype-based inheritance—A programming technique in which properties and methods
are defined in a constructor, not from a class higher up in the hierarchy.

structure-based language —A language that describes an entity’s structure, such as HTML
describing the structure of a Web page.

weakly typed —A programming language characteristic in which data types are determined
by assignment,
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Review Questions

Web Developer —A Firefox add-on for manipulating the browser environment.

WebKit—An open-source rendering engine developed by Apple as a derivative of the Linux
Kongueror browser’s KHT ML engine,

287

Review Questions

B

4,

L
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i0S and Android devices use which browser engine?

a. Internet Explorer c. Mosaic

b. WebKit d Safari

Which of the following file types isn't typically used in a Web application?
a. HTML c. JavaScript

b. CS§ d.  Objective-C

Which step in the development process is unnecessary for Web apps?

a. Write c. Debug
b. Compile d. Deploy

Which of the following statements about JavaScript is true? (Choose all that apply.)
a, It's an object-based language,

b. It's compiled before running,

¢, It's a subset of the Java language.

d. It's a derivative of the C language.

What is it called when properties and methods are inherited only through
constructors?

a. Class-based inheritance t. Prototype-based inheritance
b. Polymorphism d. Encapsulation

An HTML attribute is which of the following? (Choose all that apply.)

a. Information about the HTML data
b. A character trait of the entire file
c. A key/value pair

d.  Case sensitive




Web Applications

An interpreted language:
a, Is compiled before it's run
b. Must be interpreted each time it's run

"l

. Is written in a foreign language
. 288 d. Is more efficient than compiled languages

8. Which of the following is the de facto programming language for running scripts
on the dient’s browser?

a. AppleScript ¢ Ped
b. VBScript d. JavaScript

9. A weakly typed language means:

a. Typing commands is easy.

b. The code contains a lot of special characters.
The data types can't change.
The data types can change based on assignment.

Yy
'

o

10.  Which platform currently supports Flash? (Choose all that apply.)
a. 08

|:l. J"'nl'lr:ll'nld
c. Windows Phone 7

11, Which of the following is typically a file needed for Web apps to run? (Choose all
that apply.}
a,. HTML c.  JavaScript
b, C55 d.  Objective-C
12,  HTML is which of the following? (Choose all that apply.)
a. A markup language ¢. A structure-based language
b. A scripting language d. A formatting language
13.  Which of the following represents a Web page’s objects?

a. JavaScript c. DOM
b. HTML d CS5

14.  You use which of the following to format elements of Web pages?

a. JavaScript c. HTML
b. CS5 d XML
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Programming Exercises

g\Q Up for Discussion

j#3}

Apple doesn't support Adabe Flash technology on i05 devices, Why did it make
this decision? Do you apree with it? Explain your answer.

Discuss HT ML, C55, and JavaScript in terms of the MVC desipn pattern. Which
languape fits each tier? Explain your answer.

Is JavaScript object oriented? Explain your answer.

What are the pros and cons of developing Web apps for smartphones compared
with native apps?

Compare compiled languages and interpreted languages, and give examples of

both. Which language is better, and why?

Programming Exercises

L.

%}
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Create a Web app that displavs the area and circumference for circles, Create a
Circle object that performs the calculations, and instantiate this object based on a
user-entered radius.

Create a Web app that displays the area and perimeter for rectangles. Create a
Rectangle object that performs the calculations, and instantiate this object based
on user-entered length and width values,

Create a Web app that converts temperature from deprees Fahrenheit to deprees
Celsius. Ask users for the temperature in degrees Fahrenheit. Create a
TempConverter object to perform the calculations, and instantiate this object with
the user input. Use the following formula for the conversion:

C = 5/9F- 32)

Create a Web app that converts temperature from degrees Celsius to degrees
Fahrenheit. Ask users for the temperature in degrees Celsius. Create a
TempConverter object to perform the caleulations, and instantiate this object with
the user input. Use the following formula for the conversion:

F=95*C+32

Combine Programming Exercises 3 and 4 so that users can choose between
converting Fahrenheit to Celsius and vice versa, Be sure to include the
TempConverter object and instantiate this object for each calculation.

Create a Web app that calculates payroll. Allow the user to enter the number of
hours worked and an hourly wage. The wage should be “time and a half” for hours
worked over 40 in a week. Display the amount to be paid to the user,




Cross-Platform
Development with
PhoneGap

In this chapter, you learn to:

Create cross-platform smartphone apps with PhoneGap
Create PhoneGap projects for Android and i10S

Use different strategies for PhoneGap development

Use existing Web projects to create native apps built with
PhoneGap

Create Web files in MOTODEV Studio and Xcode

Add existing files to projects in MOTODEV Studio and Xcode
Use the PhoneGap Geolocation API

Use an Android handset in MOTODEV Studio

@ @

)
@

@ @ @ @
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Introducing PhoneGap

As you've seen, developing apps for the three major smartphone platforms can be frustrating.
You need to be proficient in three different object-oriented languages, master three different
1DEs, and maintain three different codebases (code versions) for Android, 108, and Windows
Phone 7. You've also learned that by using Web technologies, you can write a single app that
works for all platforms. With Web apps, you can manage a single codebase, and when

maodifications are necessary, you need to make them in only a single location, 291

Of course, the problem is that users want native apps, and they want to shop in an app store
or marketplace. They also want the ease of updating apps via their phones, not over the Web.

Each platform includes a Web browser component. You could add this component to your
app and then load Web pages into it, which would certainly alleviate the problem of having to
know multiple programming languages. You could then use HTML, C55, and JavaScript in
your Web app. In theory, you could access each platform's technologies from the browser
component, but this method isn't practical

Introducing PhoneGap
PhoneGap seeks to address these problems by including a unified AP for using Web

technologies in native apps as well as project templates developers can use for Android and
iS5 apps. As of this writing, Windows Phone 7 isn't supported, but support for this platform
is forthcoming, By the time you read this, it might already be available.

PhoneGap was developed by Nitobi, Inc., which was recently acquired by Adobe Systems, Inc.
It's open source and available to developers free under an Apache Software Foundation
license. This license allows you to do almost anything with the code as long as you include
Nitobi's copyright notice. To view details of the license, go to www. phonegap.com/about/
ficense,

This tool also has a unified API for accessing native device capabilities, which are built-in
features of the device. These capabilities include Accelerometer, Camera, Capture, Compass,
Connection, Contacts, Device, Events, File, Geolocation, Media, Notification, and Storage,
You have access to all these capabilities through JavaScript.

The end product of a PhoneGap project is an app that looks and behaves like a native app.
You can deploy it to any marketplace and be confident it will be approved, as long as you

adhere to the marketplace rules.

allowances. PhoneGap addres ses this problemn by stonng your Web content on the device. This solution is

Apple s notorious for regecting apps that use external Web content because they can eat up users’ data
naot only more cost efficient for users, but also much faster.
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B3

Cross-Platform Development with PhoneGap

Chapter 5 for working with MOTODEY Studio &nd Chapter & for working with Xcode. In addrtion, refer to

ﬂ The steps in this chapter aren't quite as detalked as in prewious chapters. f you need a reminder, refer to
Appendo &, if necessary, tor PhoneGap mstaliation instructions,

Your First PhoneGap App: Hello PhoneGap!

In PhoneGap, you can not only maintain a single codebase for your app, but also choose how
you develop your app. There are two general strategies. First, use whatever editor you like to
create Web files, test in Chrome and Safari, and then copy the Web files to the www folder of
your PhoneGap project. Second, create your PhoneGap project first and use the tools built
into MOTODEV Studio and Xcode to create your Web content. Both stratepies are shown
for each platform. Enough chitchat—it's time to build your first PhoneGap app!

Creating the Project Files in MOTODEV Studio

HOW-TO 9-1
ﬁ 1. Start Studio, and create a new Android project. In the New Android Project

dialog box (see Figure 9-1), type HelloPhoneGap in the Project name text
box, and then click Finish.

(continues)
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Your First PhoneGap App: Hello PhoneGap!

(continued)

Create an Android project using MOTODEV Studio for Android & o

Creates a new Android project resource.

Project name:  HelloPhoneCap

_Contents

1#) Create new project

() Create new project using samgple
() Create project from existing source
¥ Use default location

ocation: Users ftdufhy/workspace Browse
Target
SOK Target Vendor AP Level  Pladf

Ei Android 2.2 Androld Dpen Sowrce Project

Applicarion

Application name.  Hello PhaneGag
Package name: com hellopharegap
Activity name: MalnActivity

Min SDE vershon: -3

Add rnatve Lupport

@ < Hack T Mext > T cancel ) Sormishes

Figure 9-1 The New Android Project dialog box
To use PhoneGap in an Android project, follow the instructions in Appendix A. (You can

also refer to www.phonegap.com/start#android.) The instructions include creating
specific folders and copying PhoneGap files to certain locations in the project.

(confinues)
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Cross-Platform Development with PhoneGap

(continued)

Don't be confused by the instructions on the PoneGap site. MOTODEY Studio is Eclipse with plug-ns for
Androd development {specifically, fndroid development for Motorola devices).

0

2. Tosee Studio’s templates for Web files, right-click the www folder in Package
Explorer, point to Mew, and click Other. In the New Wizard, click to expand the
Web folder, click HTML File (see Figure 9-2), and then click Next.

a”on New

Select a wizard s

Create a new HTML file

Wizards
(= Java Emitter Templates
% JavaScript
. Plug-in Development
Y Sarver
2501 Development
5 5VN
b = Tasks
7 User Assistance
¥ L5Web
= CS5 File

»
&
3
[
[
[
[

| Static Web Project
F ML |
b = Examples

{4 »

I.? < Back f m_"a Elﬂ{';f _.- Fimisk

Figure 9-2 Available Web file templates
3. Make sure the www folder is selected in the list box for the parent folder, name
the file index.html, and click Finish to open the file in the code editor.
4. Replace the existing code in index.html with the following:
<!DOCTYPE html PUBLIC "-//MW3C//DTD HTML 4.01 Transitional//EN"-—
"http: //www.w3 .org/TR/html 4/ Tocose .dtd">

(continues)
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Your First PhoneGap App: Hello PhoneGap!

(continued)

<html]=
<head>
<title>Hello Web!</title-
<cript src="helloScript.js* type="text/javascript"></script> 295
</ head-
<body=
<p id="namelabel":=Enter Your Name</p>
<p=<input type="text" name="nameTextField" id="nameTextField"

value=""/></p>
p=<input type="button” value="Press Me" idz"hl!ﬂnﬁuttnn"'ﬂ

onClick="sayHello()" name="halloButton" /=< p=
</ body>
</ html=

The files used in this chapter are the =ame one s you used i Chapter 8. You can copy the code from the
Chapter & files and use it for the files m this chapter,

fl

5. Rightclick the www folder again in Package Explorer, point to New, and click
Other. This time, click to expand the JavaScript folder, click JavaScript
Source File, and then click Next.

b. Name the file helloScript.js, and click Finish to open the file in the code
editor. Replace the existing code, if any, in the helloScript.js file with the
following:

function sayHello(){
var nameText = document.getElementById(“nameTextField™).value;

var displayString = "Hello, " + nameText + "!";
document . getElementById(“namelabel").innerHTML = displayString;

2

7. Save your work, and then run the project in the Android emulator. Enter your
name in the text box and click the button to see the app work. Figure 9-3 shows

the results.

[continues)
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Cross-Platform Development with PhoneGap

(continued)

Hello, tom!

'tom

Press Me

Figure 9-3 HelloPhoneGap at work in- the Android emulator

Creating the Project with Existing Files in Xcode

HOW-TO 9-2
ﬁ 1. To build the i05 app, start Xcode, and click Create a new Xcode
project. Click the PhoneGap-based Application te mplate
{see Figure 94), and then click Next.

To use the PhoneGap template, you must install FhoneGap frst. Follow the instructions n Appendx A
or at www.phonegap.com,/Stant#ios-x4.

{continues)
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Your First PhoneGap App: Hello PhoneGap!

(continued)

Choase a template for your new project:

Bos — " 297
- — i -

Framework & Libeary

Ocher

] Master-Decall OpenCL Came Page-Basad Single Wiew
I B Mac 0% X Application Agplicatian Application
Lhr Appiicatian y 3 ——
| _..| Framewark & Libeary x P
0 Asplication Pug-in e | el St
o Sysogm Plug-in
Other Tabbsd Appication Wniliny Apsplication Ermpty Application PheneGag-baged

Application

i
et — ]

E PhaneGap-based Application
rereGap

This ernplate grovides o SEarting @aint for a PRoneGap based application. On firse run, it wall
creake the www folder. You muist drag and drop in the ww Talder indo yoir project {as a folder
reference). Then just modify the wesw folder contents with your HTML, €55 and javascript.

Cancel Previous
(Cancel ) - o)

Figure 9-4 Creating a new PhoneGap project in ¥code

HnE—

Aode = a r:;;semd walemak of Apple inc, mgizend mthe LS and sther ounries

2. Name the project HelloPhoneGap, and save it in a location of your choice.

Phonelap installs & project template for wou in Xcode that includes the files needed for vour
Phonelap project to min, You don't need to copy fles and configure the project, as vou did with
MOTODEV Studio,

3. Xcode creates the project for you. After running the project, it populates the
www folder with the PhoneGap JavaScript file and an index. htm1 file. You can
use these files to test your PhoneGap installation. Click Run on the Xcode
toolbar to see the default project in action (see Figure 9-5).

{continues)
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Cross-Platform Development with PhoneGap

(continued)

4. To run HelloPhoneGap, you must
copy your app files to the www

. 298 folder. The easiest way to do this
is in Finder, the Mac 05 X file

system viewer. (To open it, just

click the Finder icon in the Dock.) ;
Right-click your project in the 8
Project Navigator and click £
Open with Finder. In the Finder E
window that opens, double-click :
the www folder to open it =
(see Figure 9-6). .E
i
-
B
-
E
#
E
a
&
Figure 9-5 Testing PhoneGap
oo = —
: : e ]
¥ DEVEER - W Saw ird [
2l Wacmpah 1o Wi inde, il 4w HTRL . s g
Ry = pranegap- L0 Fewendey. 12:350 PM F18KE Javasc . woripn #
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o ity ]
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Your First PhoneGap App: Hello PhoneGap!
(continued)

Depending on the version of PhoneGap you mstalled, your fles might differ from what's shown in
ﬁ Figure %6.

B

5. Open a second Finder window for the folder containing the HelloPhoneGap
project files.

The files for this project are the same files wou <reated for the Android project. Youcan find them n your
MOTODEY Studio workspace folder—for exam ple, users/usemame/workspace. To open & new Finder
window, click the Finder icon in the Dock again.

6. Drag the index.html and helloScript.js files to the HelloPhoneGap project’s
www folder. When the Copy message box opens, click Replace.

You can also rightclick any project folder, pomt to Add, and click Existing Fies to add fies to your
prosect, but you can't replace any files Xoode has created. For example, index . htm1 and
phonegap-1.0.0. js are grayed out in Figure &7.

(e w5 = m] |G HEq q £
¥ BEVICEY [ BumpnChaser "l bund » | helicScripns i#
I Tom Duffy's Ma. [ BumonChaserFimal + B Oasses [ J| Imdas, el .E
3 Macintash HD G Circle HelioPho . -info.pdise 1% phonegap-1,0.0.% e
@ CircieCaic - i HelioPho. Prefix.pcn 'f;

T FLACES El CToF o HelloPho . xcodepra) =
I peskiton 3 FrotC - w maim.m &
3 vduffy 2 HellaiPhane . #noneCap.plist i
;ﬂ Applicarsong 2 HeliniPhanefinal § Phonela s xcconfig B
[} Docomems 2l HellaPhoneGap ¥ 0 Pugins 2
3 NOC Couriei [ HelloPha,  ved-aiide i Resmurces } 7
i il Hetaworid £

= [ LocavionExampee B
* SEARCH FOR @ Payrall =
1.2 Today (& Rectanglecalc - B
=) Fesserday [ TempComvener B
1) Past Week [ TaCalcutator E
A e E
] A e a .ﬁ,
2 W Docuroanes 7 ' I " s

(" Mew Folder ) (" Careel g

Figure 9-7 Files created by Xcode can't be replaced

{continues)
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Cross-Platform Development with PhoneGap

(continued)

7. Backin Xcode, click Run on the
toolbar to open the app in the -
simulator. Enter some text and Hello, tom!
click the button to test the app.
Figure 98 shows the results.

e oumres

reqetered 0 the LA and

ina egsrm irdemark of Apple inc

Arnoe

Figure 9-8 HelloPhoneGap after entering
data and clicking the button

Q Detective Work

Maodify the code so that the app displays the correct text when no username is
entered.

2. Maodify the code so that the text in the button's label is “Thank you."

3. Create 105 and Android versions of the modified app.
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Advanced PhoneGap Apps: DotSmasher

Advanced PhoneGap Apps: DotSmasher

For the DotSmasher app, you create a PhoneGap project in Xcode and then copy the Web
files to the www folder in MOTODEV Studio to create the Android version. The files for this
project are identical to those you created in Chapter 8.

301

Creating the Project Files in Xcode

HOW-TO 9-3
Q 1. Start Xcode, if necessary, and create a new PhoneGap project in Xcode.
Mame the project PhoneGapDotSmasher, and save it in a location of
your choice. Run the project to create the www folder.

2. Expand the www folder in the Project Navigator, and click index.html to open
it in the code editor. Replace the existing code with the following:

<!DOCTYPE HTML PUBLIC “'-/M3C//DTD HTML 4.01 Transitional //EN">
<htm]=

<head>
<title-DotSmashers/title-

<link rel="stylesheet" href="dotSmasher.css" type="text/css"/>

<script type="text/javascript” src="dotSmasher.js"></script:
</head-

<bhody onload="setGameAreaBounds ()" onResize="setCameAreaBounds()">
«div id="scorelLabel"sScore: O</ dive
<div id="pageTitle">DotSmasher</div>
<div id="gameArea"-
<button id="dot" onClick=""detectHit()"></button>
</div=
</body>
</html=

3. Then right-click the www folder in the Project Navigator, and click New File.

Click Other in the list of templates on the left, and on the right, click Empty
File (see Figure 9-9). Click Next.

{continues)
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__ Cross-Platform Development with PhoneGap
(continued)

Choase a template for your new file:

x| | | N

Cocoa Toudh
Cand C++4

:J‘.ll
e X

== m:.mm - " Empry | Asse mbly Fibe Conbguratian Resource Rules
m Rpsaurce ichi

Cocaa
Cand C++ Sheell Script
Usir Interfaca
| Core Data
Rusaurce
Other

Empty

An ermpty docament.,

(_ Cancel ) Frevious | (e
Figure 9-9 Selecting a template

Amide = a mg=emnd mdemark of Al o, repzenad n de US ond che oumnes

=

4. Mame the file dotSmasher.css. Click the www folder to save the file there
{see Figure 9-10), and then click Create.

(confinues)
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Advanced PhoneGap Apps: DotSmasher

{continued)
Save As: dotSmasher.css @
303

(4 »] (22 =) [Gwww ™ B
¥ DEVICES m [ PhoneGap2 ' index.html E
B Tom Duffy's Ma... PhoneCapd.xcodeproj phonegap-1.0.0js E
Dvacinosnbp | I 5
¥ PLACES = g

.

@m:ftnr-‘ a . ! E
B
Group | [0) PhoneGap2 !4-] g
- 5=
Targets ™ oy PhoneGap2 ;
-]
=
B
E
E
B
)
n
[ Mew Folder ) ( cancel ) ( Create ) %

Figure 3-10 Creating dotSmasher.css in the www folder

5. In the Project Navigator, click dotSmasher.css, and enter the following code:

#scorelLabel {
font-family: Arial,Helvetica,sans-serif;
font-size: ld4pt;
color: #000099;
font-weight: bold;
position: absolute;
top: 10px;
left: 10px;
height: 25px;
}
fpageTitle{
font-family: Arial ,Helvetica,sans-serif;
font-size: Zdpt;
font-weight: bold;
color: #000099;
position: absolute;
top: 35px;
left: 10px;
height: 25px;

{continues)
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Cross-Platform Development with PhoneGap

(continued)

#fgameAreaf
position: absolute;

. top: 75px;
304 left: 10px;

border: lpx #000099 solid;
H
#dot{
position: absolute;
top: 25px;
left: 25px;
background-color: #000099;
width: 6dpx;
height: Gdpmx;
}

6. Foliow the same steps you used to create dotSmasher.css, but this time,
create the dotSmasher.js file. Click the file in the Project Navigator, and enter
the following code:

var score = 0;
var aWidth;
var aHeight;
var timer;
function detectHit(){
score 4= 1;
scorelLabel .innerHTML = "Score: " + score;
}
function setGameAreaBounds(){
if(document.all){
aWidth = document.body.clientWidth;
aHeight = document.body.clientHeight;
telsed
aWidth = innerWidth;
aHeight = innerHeight;
S
aWidth -= 30;
aHeight -= 95;
document .getE]l ementById ("gameArea”) .style.width = aWidth;
document .getE] ementById(“gamedArea”) .style.height = aHeight;
awWidth -= 74;
aHeight -= 74;
moveDot();

b

{continues)
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Advanced PhoneGap Apps: DotSmasher

(continued)

function moveDot(){

var x = Math. floor(Math.random() “aWidth) ;

var vy = Math. floor(Math.random() “aHeight);

if(x=10) 305
x = 10;

if(y<10)
Yy = lﬂ;

document . getElementById("dot").style.left = x;

document .getElementById("dok”).style.top = ¥;

clearTimeout (timer) ;

timer = setTimecut("movelot{}",1000);

5

7. Save your work, and click
Run on the toolbar to load
the app in the simulator Score: 3

(see Figure 9-11). DotSmasher

If you're having frouble chicking the button,
ncrease the delay in the setTimeout ()
= function:

Carrier T

in e LS and ater conise

S The IE-speciic code was left in
;/ dotSmasher. js to be used when
PhoneGap adds support for Windows

e .

svrad mdemark of Agde I, mgstensd

Eoode iz a e

Figure 9-11 Running the PhoneGap
wersion of DotSmasher in the simulator
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Cross-Platform Development with PhoneGap

Creating the Project with Existing Files in MOTODEV Studio

HOW-TO 9-4
-~ g

Start Studio, if necessary, and create a new PhoneGap project. Name the
project PhoneGapDotSmasher, and save it in a location of your choice.

2. You can copy files to the www folder in MOTODEV Studio. Copy index.htmil,
dotSmasher.css, and dotSmasher.js from the www folder of the Xcode

project to the www folder in Studio. You can also use the files you created in
Chapter 8.

3. Run the project in the
emulator. Figure 9-12
shows PhoneGapDotSmasher
running.

Score: 0

DotSmasher

Figure 9-12 Running PhoneGapDotSmasher
in the Android emulator
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Using PhoneGap's Geolocation APl

q Detective Work

Implement a start/stop mechanism for the app. (Hint: Use the clearTimeout (Y method.)

2. Force the game to end after 30 seconds, and inform the user that the game has ended. 307

3. Devise a way for users to select a difficulty level. You might want to give them the
options Easy, Medium, and Hard. You need to determine what defines the level of
difficulty. You might increase the speed at which the dot moves, make the dot smaller,
and so forth.

4. Create iOS and Android versions of the modified app.

Using PhoneGap’s Geolocation API

So far, you've been writing your own scripts for use in PhoneGap apps. PhoneGap includes
libraries you can use to incorporate the built-in functions in devices, The PhoneGap libraries
give you a way to access location services, and the following project makes use of this feature.

o Faor a complete list of PhoneGap func tions, visit hito;//docs. phonegap. com.

HOW-TO 9-5
Q The project contains two file s: index .htm1 and geoLocation.js. Forthis project,
you should choose how you want to create the files. You can create them in
Xcode or MOTODEV Studio, or you can use the editor you selected in Chapter 8
to create the files. No matter how you create the files, they must be copied to the www
folder of your PhoneGap project.

1. Create the index. htm1 file and add the following code:

<!DDCTYPE html PUBLIC "-//MW3C//DTD HTML 4.01 Transitional//EN" -
"hetp: / Swww. w3 .org/TR/htm14 /1 oose . dtd™=

<html]=

<head:=

<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>PhoneGap Geolocation Example</title>
<script src="phonegap-1.0.0. js"></script>
«script src="geolocation.js"»></script=

</head>

{continues)
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Cross-Platform Development with PhoneGap

(continued)

<body>
<h3>PhoneGap Geolocation Example</h3>

.E «p=>Click the button to display Location data</p>

<p><input type="button” onClick="showlocation()" 0
value="Show Location"/></p=
<p id="display"=</p=
<,/body>
</ html>

This code provides a Show Location button that calls the showlocation() function

(written next) when it's clicked. Notice the reference to the phonegap-1.0.0. is file. It's
where links to the native OS are stored. If you're using a different version of PhoneGap,
make sure you refer to the correct file. A paragraph element is added to display the

location data. It's empty when the page loads but is populated after the user clicks the
button.

2. Foliowing is the code to add for geoLocation. js:

J/ Variables to hold values for the button click
var latitude = "Latitude: ";
var longitude = “Longitude: ";

// Event handler for button cTlick
function showlLocation(){

navigator.geolocation.getCurrentPosition{onSuccess, onError);

// onsuccess() Geolocation receives a Position object
function onSuccess(position){

latitude = "Latitude: " + position.coords.latitude;
longitude = “longitude: " + position.coords.longitude;
document . getElementById('display').innerHTML = 1at'it'r.|r.h!j
+ "<br /»' + longitude;

5

// onError() callback receives a PositionError object
function onError{error){

document .getElementById{'display').innerHTML = 'code: '—3
+ error.code + '"<br f>' + 'message: ' + error.message;
S

First, this code creates variables to hold the latitude and longitude. The showLocation()
function gets the device's current location by accessing the geolocation object’s
getCurrentPosition() function. Then you provide callback handlers to
gerCurrentPositiont). In this case, the onSuccess0) function is caled when

getCurrentPosition() is successful. The onError(y function is caled if there's a
problem.

{continues)
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Using PhoneGap's Geolocation APl

(continued)

PhoneGap supplies the onSuccess () function with a Position object. The function
then uses the coords property to access the latitude and longitude and stores the
values in the corresponding variables. An HTML string is created from the latitude 309 .
and 1ongi tude variables and then shown in the display <div- element, using the

innerHTML property. The onError () function is supplied an Error object and displays

any problems reported.

3. You still need to create PhoneGap =
projects in Xcode and MOTODEV Comer T L
Studio to test the app. If you PhoneGap GeolLocation Example
haven't done that yet, you should
NOoW. Wh&n YDU run thE app |n th& Click the bution 1o display Location data
05 simulator, the simulator P
notifies you that the app wants
to access your location. Click Latitude: 41.358438
0K to grant permission and view Loagstude: -73.401767
your location, as shown in
Figure 9-13. You can set the
simulator’s location as you
did in Chapter 6.

4. Next, copy the index.html and
geolocation.js files to an
Android project, and run it in the
Android emulator.

fppe I, reg=end in the U5 and ohermnnes

Because the location permissions are
set in the PhoneGap project, there's no
notification that the location services are
being accessed. When you click the
Show Location button, nothing happens.  Figure 9-13 The PhoneGap Geolocation
This is a known bug in PhoneGap. Simply  app running in the i0S simulator

put, the Geolocation APl just doesn't

work in the Android emulator, which is

evident in the onSuccess() and onError(}

functions not being called. If either functicon

had been called, the display would have been set.

Ao 15 2 gl demrk o

5. If you have an Android device and want to test a workaround solution, connect
the device to your PC. In Studio, it should be listed in the Device Management
view under Android Handset (see Figure 9-14).

{continues)
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Cross-Platform Development with PhoneGap

(continued)

i @ Erulisar Conweal| 1 LogEan (2 Prbiams | & Application Signing Tool| ) Cansals| Fir & © = O

D Status
T Ll Android Handset
i D403 TOOOOC 0000 D (Androkd 2.2.2) T

310 :
v [ Androvg Remnone Devece
R
w [l Androsis Virtual Device
Fiproid2 % |fi§ Offline
EiFrove * | i Offline

Figure 9-14 An Android device listed in the Device Management view

B6. To test the GeolLocation app, right-click the project in the Package Explorer,
point to Run As, and click Android Application to install the app on your
phone for testing. Figure 9-15 shows the results of clicking the button.

(]8 ]l @ 1:400m

PhoneGap Geolocation Example

Click the button to display Location data

(Show Location;

Latitude: 41.3435462
Longitude: -73.4005393

Figure 9-15 The PhoneGap Geolocation app running on an Android device
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Review Questions

Chapter Summary

e PhoneGap is an open-source library that provides a unified AP1 for accessing native device
capabilities, using HTML, C55, and JavaSeript. It includes project templates for Android

(T 311
and 05 apps.

s There are two general strategies for creating PhoneGap apps: Use an external editor to
create project files and copy them to a PhoneGap project, or create a PhoneGap project
and create the files in MOTODEVY Studio or Xeode.

s PhoneGap allows you to access native device capabilities, including Accelerometer,
Camera, Capture, Compass, Connection, Contacts, Device, Events, File, Geolocation,
Media, Notification, and Storage.

e Both MOTODEY Studio and Xcode are capable of editing HTML, C55, and JavaScript
files.

Key Terms

native device capabilities— Built-in device features, including Accelerometer, Camera,
Capture, Compass, Connection, Contacts, Device, Events, File, Geolocation, Media,
Notification, and Storage.

PhoneGap—An open-source library that provides a unified APl for accessing functions built
into devices, using HTML, CS5, and JavaScript.

Review Questions

1.  Which of the following describes PhoneGap?

The distance between phones
A cross-platform smartphone development solution

A proprietary (5

= TNF Lt

A cellphone accessory store

2. PhoneGap uses which programming language?
a. Java ¢.  Objective-C

h, C# d,. None of the above

3.  With PhoneGap, vou can access native device capabilities. True or False?
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Cross-Platform Development with PhoneGap

4.  PhoneGap development strategies include which of the following? (Choose all that
apply.}

a. Creating Web files and copying them to the www folder of PhoneGap projects
b. Creating PhoneGap projects and adding Web files to them
312 ¢. Using the WebView component in each platform
d. Building a custom JavaScript interpreter
5. Access to which of the following isn't available with PhoneGap?
a.  System settings c. Geolocation
b. Accelerometer d. Compass

6. Which kind of file is typically not used in PhoneGap development? (Choose all that

apply.)
a. HTML c. C#
b. C++ d.  Objective-C

7. PhoneGap makes it possible for developers to do which of the following? (Choose
all that apply.)

Maintain a single codebase for smartphone apps.

Use Web technologies to develop smartphone apps.

Target multiple platforms.

oo oM

Access native device capabilities.

8. PhoneGap addresses the problem of apps with external Web content being
rejected by storing your app's Web content on Web servers. True or False?

9.  You can replace project files Xcode has created. True or False?

( . Up for Discussion

1. Discuss the pros and cons of using PhoneGap to develop smartphone apps.

2. Discuss when using PhoneGap is clearly not the best option for developing apps.
Explain yvour answer.

3. Rhodes and Appcelerator Titanium are also cross-platform development tools for

smartphone apps. Discuss the capabilities of each tool and compare them with
PhoneGap. YWhich tool is best, and why?
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Programming Exercises

Programming Exercises

L.

pd

i,

o
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Create a PhoneGap app that displays the area and circumference for circles. Create
a Circle object that performs the calculations, and instantiate this object based on
a user-entered radius.

Create a PhoneGap app that displays the area and perimeter for rectangles. Create
a Rectangle object that performs the calculations, and instantiate this object based
on user-entered length and width values.

Create a PhoneGap app that converts temperature from degrees Fahrenheit to
degrees Celsius, Ask users for the temperature in degrees Fahrenheit. Create a
TempConverter object to perform the calculations, and instantiate this object with
the user input. Use the following formula for the conversion:

= 5/9(F - 32)
Create a PhoneGap app that converts temperature from degrees Celsius to degrees
Fahrenheit. Ask users for the temperature in degrees Celsius, Create a

TempConverter object to perform the calculations, and instantiate this object with
the user input. Use the following formula for the conversion:

F=9/5*C+32

Combine Programming Exercises 3 and 4 so that users can choose between
converting Fahrenheit to Celsius and vice versa. Be sure to include the
Templonverter object and instantiate this object for each calculation.

Create a PhoneGap app that calculates payroll. Allow the user to enter the number

of hours worked and an hourly wage. The wage should be "time and a half” for
hours worked over 40 in a week. Display the amount to be paid to the user.
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Installation and Setup

This appendix explains how to install all the tools needed to complete the projects in this
book. As with any technology, tools get updated, often at the most inopportune moment! The
good news is that you usually have time to finish the project you're working on before
updating your development tools. In other words, unless you're waiting for a new APl to be
released, the tools you're using are almost certainly adequate.

As of this writing, MOTODEY Studio is at version 3.0.2. The latest version of the Android
SDK is version 4.0, code-named lce Cream Sandwich (ICS). This book uses MOTODEY
Studio 3.0, but the projects are targeted to version 2.2 of the Android SDK, code-named
Froyo. The simple fact is no ICS devices are available yet. The pood news is that Froyo apps
can run on versions 2.2 and 2.3.3 (code-named Gingerbread) as well as 1CS. Targeting Froyo
makes sense because your apps can run on nearly every current Android device.

Gingerbread is the last version of Android designed exclusively for cellphones. Google
released Android 3.0 (code-named Honeycomnb), but it's meant for tablet computers, and
Honeycomb apps can't run on Android phones, 1CS represents the convergence of cellphone
and tablet versions of Android. By targeting 1C5, you can support cellphones and tablets with
a single codebase. In addition, all new devices will run 1CS or later, so targeting 1C5 is a good
way to look to the future.

For 108 development, Xcode and Interface Builder are included with O8 X on Mac
computers. The version on your Mac depends on the 05 X version, The newest version of 05
X (107, code-named Lion) includes Xcode 4 and the 05 SDK 5. Xcode 4 and the iOS SDK. 5
can also be downloaded for O5 X 10.6 (code-named Snow Leopard).

If you have an older Mac running OS X 10.5 or earlier, you aren't out of luck. Xcode 3 and the
8 SDK 4 are available free. Xcode 3 isn't compatible with O8 X 10.7 but works beautifully
on OS5 X 106 and earlier versions. If you're using Xcode 3, the screenshots and steps will be
sliphtly different from what's in this book. With the exception of automatic reference
counting, the code you write to create apps in this book is compatible with 05 4.
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Installation and Setup

The current version of the Windows Phone SDK is 7.1. It has all the tools needed to create
apps for both Windows Phone 7.0 and Wind-ows Phone 7.5 (code-named Mango) devices.

The current PhoneGap version is 1.x, but PhoneGap version 1.0, the first official release, is

used in this book because it includes support for both Android and 105 projects as well as

others. Later versions might include support for Windows Phone 7. For the most part, if you
download and install a version of PhoneGap later than 1.0, the only thing that will be different
from what's shown in this book is that the name of the PhoneGap JavaScript file you include
in HTML documents must match what you've installed.

316

When asked fo enter a project name i these mstnactions, stick with Java naming conventions. (For example, no
gpaces of special charmacters should be used, and £ach word ma multiple-word name is capitalized.} Even when
other programmin g languages are used inthese IDEs, follow these comeentions to make finding your files easier.
For more information on Java naming comentions, go to www.oracle.comytechne twork/java/code conventions-
135099 htmi#367.

Android

To do the projects in this book, you need to install two tools for developing Android apps:
App lnventor and Motorola's MOTODEV Studio.

App Inventor

You must be signed in with your Google account to use App Inventor.

book. Select Access Mow, and click Updates in the left navigation bar. Depending on the version you use,

For up-to-date informaton on where to find this fodl, visit www.cengagebrain. com and search by ISBN for this
steps and screens might differ sightly from what's shown in this appendot.

1. Open a browser and go to www.appinventorbeta.com/learn/setup/index.html.
Two steps for setting up App Inventor are listed:

+  Set up YOUT Computer.

+ Set up your Android phone (optional) or use the emulator.

phone. All the apps yvou develap in this book can run in the emudator included with App Inentor. OF course, if
you have an Android device and want to test wour apps on it, follow the nstructions n that section.
Regardiess, vou must instal the App Inentor Extras Software for your OS5 to test apps because it mcludes
tools to make App Imventor work.

ﬁ You don’t need an Android phone to develop apps, =0 you don't need to follow the steps for setting wp your
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Android

I

Should things go wrong during the ins tallation, check www.cengagebrain.com, as described previously, to ook
for troubles hooting tips.

2. After you have installed and tested the software as specified in the setup instructions,
open a supported browser and go to www.appinventorbeta.com. The My Projects
page should be displayed, as shown in Figure A-1. If it's not, click the My Projects link
at the top of the page.
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Figure A-1 The My Projects page in App Inventor

3. Click the New button. Enter a name for your project, and then click OK. The App
Inventor workspace opens with your project loaded (see Fipure A-2).
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Figure A-2 The project workspace in App Inventor

MUTODEV Studio
Download the installation file for vour OS5 at http://developer.motorola.com/
docstools MOTODEVstudio/download/, and then run the installation program.
When prompted, select a workspace (see Figure A-3), which is the location on your
computer where project files are stored. The default location is fine for most users.
Click OK.

You can have multiple workspaces, but if vou need to have multiple projects open, they musthe in the same
' workspace. Yiou can import projects from ano ther workspace mnto the current works pace.
&

| Stluct a warkspice
ROTDOCY Studio siore pour progecis i 4 folder cofed o worcspecn.
Chratri & sarkigaie foder 1o use Jor B didion,

|
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‘ cance ) [

Figure A-3 The Workspace Launcher dialog box
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Android

2. Next, you need to install the Android SDK Tools. Click Yes to start the process.

3. In the Android 5DK and AVD Manager window, click Available packages on the
left. On the right, click the Android Repository check box (see Figure A-4), and then
click the Install Selected button, Then click Install to install the platforms. If vou're
prompted to restart ADB (Android Debugger), click Yes. 319

ﬁ You must be conmected to the internet to mstall piatforms and tools,
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Figure A-4 The Android SDK and AVD Manager

4, 1f you're prompted to create a virtual device, click Cancel. You have installed the
Android tools, but you haven't installed any working platforms yet. The next step is to
update MOTODEV Studio to make sure you have the most recent version. Click
Update MOTODEY Studio from the MOTODEV menu. If prompted to enter vour
credentials, enter the username and password you created when downloading Studio.
When any necessary updates have been installed, you might need to restart
MOTODEW Studio.

5. Next, you download and install components. Click Download components from the
MOTODEWY menu. In the window that opens, click the Download platforms, non-
Motorola add-ons and samples link (see Figure A-5).
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Figure A-5 The Download components window

6. Click the Android 2.2 (AP1 8) check box (see Figure A-6), and then click the Install
2 packages button to download and install the Froyo platform.
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Figure A-6  Downloading the Froyo platform in the Android SCK Manager
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Android

7. Accept the license agreement. MOTODEVY Studio downloads and installs the
components. After all the software has been installed, you need to create an Android
Virtual Device (AVD). lf you aren't prompted to create an AVD, click New Android

Virtual Device from the MOTODEV menu. Name the device Froyo, and then click
Next.

8. Inthe AVD Target drop-down list, click Android 2.2, In the 5D Card section, create
a 16 GB 5D card by clicking the New option button and entering 16000 MB in the
text box next to it (see Fipure A-7). Click Finish to create the AV
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Figure A-7 Creating a new Android Virtual Device (AVD)

devices, each with its own platform, it vou want to test onmore than one platform. Just repeat Steps &

through & for other plattorms. Figure A8 shows the Ginperbresd and Joe Cream Sandwich platforms instalied
in addrtson to Froyo.

ﬁ Al the platforms mstalied on your system are availlable as targets. in addibion, vou can create muitaple virtual

9. Click File on the menu, point to New, and click Android Project Using Studio for

Android. Name the project, leave the default settings shown in Figure A-8, and click
Finish,

321
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Figure A-B  The New Android Project didog box

As shown in Figure A-9, the workbench opens to the default MOTODEV Studio for Android
perspective (discussed in Chapter 5).
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Figure A-9 The MOTODEV Studio for Android perspective

Apple i0OS

To develop 108 apps, you use Xcode and Interface Builder coupled with the i0S SDK. You
need an Intel-based Mac to use the 05 SDK.

1. Goto http://connect.apple.com/cgi-bin/WebObjects /MemberSite woa/wa/
getSoftware PbundlelD=20792, and download Xcode 4. If you're running OF X 10.5
or earlier, install Xcode 3 from your O3 X installation disc.

2. Run the installation program; if prompted, enter your password. The software is
installed in the Developer folder in your root directory of your hard drive, and
development applications (Xcode and Interfaice Builder) are installed in the
Applications subfolder (see Figure A-10).
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Figure A-10 The Xcode installation location

Depending on the Xcode version you'te using, your screens might differ trom those that follow.

3. Start Xcode by double-clicking it in the Finder. The Welcome window displays the

options shown in Figure A-11.
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Figure A-11  The Xcode Welcome window
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Apple 05

4. Click Create a new Xcode project. In the next window, click Application in
the 05 section on the left, click the Empty Application template on the right (see
Figure A-12), and then click Next.

Choose a template for your new project . 325 .
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Figure A-12  Selecting a project template

5. Name the project, and specify where to save it. The workspace opens with your
project loaded (see Figure A-13).

Copmghi 22 Coggee Lo, All Bay his Bosereod. May motheoopiml scamed, or dupiicaial m wioiconr en pan. Due i cdicimne raghts, some dend ey content oy be suprcsod oo the cho ok ad e cChapens o
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



Installation and Setup

WSS

Nerule iz trafemrk @ Ao ic, g in fe U and oher conmes

P, | - it ok ) T

Figure A-13 The Xcode user interface

Windows Phone 7

1. Download Visual Studio 2010 Express for Windows Phone at http://create.
msdn.com /en-us/resources/downloads. Run the installation program. When
prompted for a registration key, click Obtain a registration key online, and then
click the Register Now button.

2.  Enter your information in the online registration form. When vou're finished, Visual
Studio 2010 for Windows Phone 7 should start and display the Start Page, shown in
Figure A-14. If Visual Studio doesn't start automatically, click it in the Start menu,
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Figure A-14 The Visual Studio Start Page

if the Start Page isn't visibie, chck File, New Project from the menu or cick the New Project toolbar icon.

il

3. Click the New Project link on the left. Double- click Windows Phone A pplication,
and enter a name and location for the app. If prompted to select a platform, click
Windows Phone OS5 7.1. The solution name is filled in automatically
(see Fipure A-15).
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Figure A-15 The New Project dialog box

Visual Studio displays the project workspace and loads your project, as shown in Figure A-16.
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Figure A-16 The Visual Studio default workspace



PhoneGap

PhoneGap

Download the latest build of PhoneGap at www. phonegap.cont/home/, and unpack the
contents of the download. Because PhoneGap works in multiple IDEs, you need to install it on
each platform.

Using PhoneGap with Xcode 4 E-

1. MNavigate to the iO5 folder from your PhoneGap download, and run the installation
program. Start Xcode, and then click Create a new Xcode project in the Welcome
window. In the iOS section on the left, click Application, and on the right, click
PhoneGap-based Application (see Figure A-17).

Choose a template for your new project:
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Figure A-17 Selecting the PhoneGap template

2, Click the Next button, name your project, and select the location for the new project,
as described previously. Follow the instructions for using PhoneGap with Xcode 4 at
http:// phonegap.com/start#ios-xd, and then you're ready to create iO5 apps with
PhoneGap in Chapter 9.

For mtormation on using PhoneGap with Xcode 3, o ta hiip://wiki phonegap .com,w/page/164947 78/
0+ Gethng% 205tarte d%2 0wt h%20Phone GapX20 %280 5% 29 X205 20K code®20 3
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Using PhoneGap with MOTODEV Studio

Using PhoneGap to build Android apps isn't as easy as using it to build 103 apps. In addition,
the instructions change periodically. For the newest, detailed instructions, refer to http:/s
phonegap.com/startéandroid. Because you've already installed MOTODEV Studio, you have

. 330 done Steps 1 and 2. Start the process of building a PhoneGap project beginning at Step 3.

ﬂ You must tollow these steps for each PhoneGap app vou create in MOTODEV Studio.

AndroidManifest.xm] fie trom appli cation android:icon="@drawable/icon" to

Depending on the Android versson of your progect, vou might need to rename the app's soon in the
application android:icon-"@drawable/ic_launcher".

Getting Help

All of the IDEs used in this book have extensive help sets built into the programs. You can
access the help systems from the Help menu in each program. There are a ton of resources
available online for each platform. Here are some useful links for each platform. For up-to-
date information, visit www.cengagebrain.con.

For Google Android:
s Android Developer's Guide—http://developer.android com/guide/index html
s Android Developer's Resources—hittp:/fdevelo per.android com sresources/index frtiml

ﬂ For upto-date information on App lnventor, go- to www. cengagebrain.com, as explained prewously.

e App lnventor Learning Pages—httpe// Appinventor.googlela bscom/dearn/
e App lnventor for Android Blog—www Applnventor.org

s MOTODEV Studio for Android Documentation—hi fp://developer. motorola.com/
docstonls/MOTODE Vitudio/

o MOTODEV Help Set—fhtipy/' /12700 L5042 7 help/index. jsp (Note: This local address runs
on your machine, and MOTODEV Studio for Android must be running for it to work.)

For Apple i05:
o 105 Dev Center—hitp:/rdeveloper.apple. com/deveenter/ios/ index.action
s 05 Developer Library—http://developer.apple com/Adibrary/ios/navigation/index. kit
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Getting Help

For Windows Phone 7:
¢ Windows Phone 7 Forum—http://forums. create msdn.com/forums/default. aspx?

GrowuplD=19
¢ Windows Phone Development on MSDN —http://msd n.microsoft.com Adibrary/{f402535%

28VE 92%29.aspx in
e Windows Phone Developer's Hub—fhttp:// create. msdn.com/en- LS/
For PhoneGap:

e PhoneGap Docs—http://docs.phonegap.com
e PhoneGap Wiki—http://wikiphonepap.corm/w/page/16494772/ FromtPage
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Glossary

A

accessor methods Methods for making
instance variables private and providing
mechanisms for accessing and setting data
values and handling errors; often called
“metters” and “setters.”

Activity An Android component that
represents a single screen with a user
interface.

Android Google's open-source OS for
smartphones and similar devices, It
includes a free SDK that integrates with
various IDEs for creating native apps, which
are written in Java,

Android Package (.apk] A file used asa
deplovment bundle for installing Android
apps.

App Inventor Google's Web-based 1DE for

creating Android apps. It includes a user
interface designer and a code block editor.

application delegate 1n iS5, this abject is
where you write code to interact with the
05 and the user; it's also where life cycle
events occur.

application layer The highest level in a
platform architecture; includes third-party
apps that interact with core libraries to
provide functionality. See also core libraries
layer.

application programming interface (API)
A collection of public data and behaviors
made available to outside programs.

arrays Collections of data, usually of the
same type. Array members are accessed by
index (place in the collection).

attributes Kev ivalue pairs stored in XML

elements.

best practices Accepted ways of doing
things that result in favorable outcomes.
blocks Graphical representations of code
snippets that snap together to form an
app's logic.

Broadcast Receiver An Android

component that responds to systemwide
broadcasts.

bundle An abstraction of a file system
location that groups code and resources
to be used in an application,

C

C# The programming language used to
create Windows Phone 7 apps.

category An Objective-C mechanism for

adding methods to an existing class, even if
you don't have the source code for the class.
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class A template for creating objects;
classes are the fundamental constructs of
object-oriented programming. See also
object-oriented programming (OOF).
code folding An IDE feature used to show
or hide blocks of code with a click.

Common Language Runtime (CLR) The
virtual machine used in Windows Phone 7.
compiled language A programming
language that's translated from English-like

commands to a machine language only
once, at compile time,

conditional statements Tests ina program
that evaluate to true or false.

constructors Methods that supply data at
creation time and initialize objects,

Content Provider An Android component
that manapes a shared set of application
data.

core libraries layer A platform

architecture level that represents functions
the platform makes available for apps.

D

Dalvik virtual machine A specialized Java
virtual machine designed to run on
Android.

Delegate design pattern A mechanism
whereby an object hands off some of its

work to another object, called a delegate.
See also design patterns,

design patterns Best practices for
structuring an application.
device convergence The concept that

users no longer need separate devices to
perform multiple tasks.

Document Object Model (DOM) A
standard for accessing objects in
documents, such as XML and HTML
documents. It's a hierarchical, treelike

structure that represents a document's
objects.

dynamic method invocation The process
by which the system first looks locally for
cade to execute then looks up the class

hierarchy if code is not found. g

E

emulator A program for testing code that
can be used if an Android phone isn't
available. The emulator is a software-based
phone that makes almost the entire

Android OS5 available for testing,

encapsulation The process of bundling
data and behavior into discrete units
and protecting them from outside
programs.

event delegates Cbjects that handle
interactions between data and the

component firing the event,

Extensible Application Markup
Language (XAML) An XML vocabulary
desipned to contain and describe user
interface components,

Extensible Markup Language (XML) A

tag-based language designed to store
information.

F

File Transfer Protocol [FTP) The protocol
used to transfer files to and from Web
SEIVErS.

Firebug A Firefox add-on that provides
JavaScript debugging capabilities.
framework A collection of classes, used for
performing certain tasks.

functions Blocks of code in a program that
run when called; can be thought of as the
verbs in a program and represent what a
program does,
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G
game loop Code that manages data

processing and rendering the display in a
game app.

H

hardware layer A platform architecture
level that represents physical components,
such as memory, the screen, and so forth.

header file A file with an .h extension in
Objective-C that's used to declare a class's
public AL

implementation file A file with an .m
extension in Objective-C that's used to
define class behavior.

infix notation A notation system used in
Objective-C code that intertwines the
method name and parameters.

inflating The process of instantiating
objects created in the form designer.

inheritance A prerequisite for any QOOP
language that makes it possible for classes
lower down a hierarchy to have automatic
access to classes higher up the hierarchy.

instance variables Data members whose
scope is the entire class,

instantiation The process of creating
objects from classes.

integrated development environment
(IDE) A collection of tools programmers use
for writing, compiling, running, and
debupging code and deploying apps;
usually has graphical tools and includes
extensive documentation to help developers
build apps.

IntelliSense The code-completion feature
in Visual Studio.

Intent A piece of information used to
activate an Activity, Service, or Broadcast
Receiver in an Android app.

Intent Filters Objects that inform
the system about the kinds of

Intents a component can handle, See also
Intent.

interpreted language A programming
language that must be translated

into machine code each time a program
runs.

08 Apple's OS for mobile devices.

d
Java Micro Edition (ME) This platform,

intended to address the concerns of
multiple small-device platforms, uses Java
as its programming lanpuage.

Java Web Start A technology that

enables developers to deploy full-

strength applications without the
installation problems of typical desktop
applications.

join The process of concatenating strings in
App lnventor.

L

launcher An object that starts a system
SETVICE.
life cycle The series of events from an app's

launch to its destruction.

literal A piece of immutable data stored in
MEMOry.

loop invariant A quantity that doesn't
change inside a loop.

loops Programming mechanisms for
repeating a set of programming
instructions until some end condition

is met.



marketplace An online location hosted
by platform providers where programmers
can sell apps,

memory leak When an object exists in
a program that can't be accessed by
the running code, a memory leak
occurs when the program no longer
needs an object but its reference count is
greater than 0. Memory leaks result in
slower programs and possibly system
crashes,

method overriding A programming
technique used to make a

method s implementation appear in
the subclass.

methods See functions.

Model-View-Controller (MVC) A design
pattern that represents a structure

in which each program task isin a
different tier. See also design

patterns,

MOTODEV Studio The Motorola IDE for
developing Android apps.

N

namespace A C# feature used to bundle
assets for reuse,

native app An application compiled for a
specific platform's architecture,

native device capabilities Built-in

device features, including Accelerometer,
Camera, Capture, Compass, Connection,
Contacts, Device, Events, File,
Geolocation, Media, Notification, and
Storage.

non-visible components Objects that have
no user interfice and are used to access

Android system services, such as location
and messaging services.

0o

object composition An aspect of the

Delegate design pattern that represents a

“has a" relationship rather than the “is 2"
relationship denoted by inheritance. 335
Objects that make use of object
composition contain other objects that
perform some task. See also Delegate design
pattern.

Objective-C The programming language
used to develop apps in both Mac OS5 X
and 108,

object-oriented programming (O0P) A
programming model in which programs are
built by creating objects that interact with
each other. Each object possesses its own
data, and access to data is granted by
writing methods stored in the object.

operating system layer A platform
architecture level that represents the
platform’s interface between programs and
the device's underlying hardware.
optimization Techniques for making

pmgrams run [E.StE'F Or on 11’:"55 memﬂr}r.

outlet An instance variable that can be
connected to a Ul component.

=

parameters Data values passed to other
parts of a program, usually methods and

functions. See also functons,

perspective An editor in Eclipse that
enables you to work with specific file types.

PhoneGap An open-source library that
provides a unified AP for accessing
functions built into devices, using HTML,
C55, and JavaScript,

polymorphism An object's capability to be
treated as more than one type. It can be
achieved through inheritance or the

Copmghi 22 Compgge Lo All By his Boserved. May notheoopiml scemed, or dupiicaial m wioicor an pan. Due i st rghts, some el ey content may be supprcsed o ihe co ok e cChapens
Exlinnzd review b doomad that oy supprescd conteni does ot nedensdly a8t the overll leoeming eqoiomee. Ceng o Leoreng resores hergh o mmer o sddiaoed oo sy ne o subseogueni ighis rosinckom roguens i



B3

interface/protocol mechanism of C#, Java,
and Objective-C.

procedural language A programming
language that executes instructions as a
series of commands, one after the other.

properties Data associated with the objects
of a program. They can be thought of as
adjectives, describing what an object is and
does.

property list (plist) The file used to set
plobal parameters for an app.

protected data members Data members

available to classes in the same package and
to all subclasses.

prototype-based inheritance A
programming technique in which
properties and methods are defined ina
constructor, not from a class higher up in

the hierarchy.

refactoring The process of rewriting code
to make it better without changing its
behavior,

reference A collection of assets stored in a
Dynamic Link Library (.d11) file,

S

Service An Android component that runs
in the background to perform long-running
operations.

Silverlight A development platform for

creating interactive apps for the Web,
desktop, and mobile devices,

single inheritance model A model in
which a class can have only one superclass.
C#, Java, and Objective-C use this model
smartphone A handheld computer

integrated with a cellphone; it runs native
apps. See also native app.

software development kit (SDK) A

collection of platform libraries, tools, and
documentation that developers use for
building applications.

solution A group of files in Visual Studio
containing one or more projects.

string buffers Objects that hold character
data but are mutable.

strings Collections of character data.
Strings are immutable in Java, Objective-C,

and C#.
structure-based language A language

that describes an entity’s structure, such as
HTML describing the structure of a Web
page.

subclass A class below another class in an
inheritance tree, It's defined by adding
functionality to an existing superclass,

See also inheritance,

superclass A class above another class in

an inheritance tree, It contains information
common to all subclasses beneath it in the
hierarchy. See afso inheritance.

T

target A set of instructions for building a
product.

tombstones A term used in Windows
Phone 7 to describe deactivating an app.

v

variable A named pointer to data in a
program that can change.

view A window in Eclipse that displays a
certain aspect of a project.

view controller An object, usually a
subclass of UTVi ewControlTer, that's
responsible for setting up and configuring
the view when asked and for brokering
requests between the model and view.
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virtual machine A collection of resources
used to run applications on a host 05,

Visual Studio 2010 The IDE used to create
Windows Phone 7 apps.

w

weakly typed A programming language
characteristic in which data types are
determined by assignment. In Objective-C,
a weakly typed object means you don't have
to determine its type at desipn time.

Web Developer A Firefox add-on for

manipulating the browser environment.

WebKit An open-source rendering engine
developed by Apple as a derivative of the
Linux Konqueror browser's KHTML
engine.

Windows Phone 7 The Microsoft platform
for developing smartphone apps. Its 1DE is
Visual Studio 2010, and Windows Phone 7
apps are written in the C# programming

language.

337

workbench An arrangement of specific
windows in Eclipse.
workspace In Eclipse, a set of files on

disk used to help organize development
projects.
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Index

A

<ax<fax element, 262-263
absolute positioning, 267, 282

abstract classes, 46
abstract keyword, 48
Accelerate framework, 20
Accelerometer, 223

accessor methods, 43, 45, 66

access Ly pes, 124
actions, 213

Active Server Pages. See ASP
[Actlve Server Pages)

activities, 36, 104
activating, 148

interacting with data, 24
Activity component, 22-24

Activity Marager, 73

ActualHelght property, 237
ActualWidth property, 237
ADB (Android Debugger), 319
Add Import command, 123-124
Add Reference dialog box, 246
Additional Teols dialog box, 249

Adobe Dreamweaver, 257
Adobe Flash, 256
Adobe Systems, Inc, 291
advanced

Ardroid Apps, BB-94,

126141, 143-15%

i0S apps, 197-204

Windows Phone 7 apps,

236241
Advanced blocks, 81

aHelght propecty, 237, 283

aHelght variable, 238, 253
alerts, displaying, 122
alloc message, 170
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alloe() method, 63, 194
and [&:&) logical opetator, 62
Andreessen, Mark, 2
Android 30, 315
Android apps
accessing avadlable services, 89
Activity com ponent, 22-23
advanced, 8894, 126141,
143-159
barcodes, 96
blocks, 808
bound service, 25
Broadeast Recelvers, 22-23, 27
built-in fenetions, 146147
components, 20, 22, 76
Content Providers, 22-23, 7
custom audio or video, 76
deploying, 95-96, 141-142
-rlm'dnprnCnL. 10
DolSmasher, 126141
ovents, 104
Helle Android! app, 106—126
Helle App Leventor app,
T3-87
irestalling, 96
Intents, 148
interacting with data, 24
intetface, 137
Java, 19—, 122
life eycle, 227
listing blocks, 81
MOTODEVY Studio, 103-160
MVC design pattern, 82
naming 143
nonvisible components, 88
packaging, 959, 141-142
parts available 1o other
apps, 104

permission mechanism, 147
pertmissions, 148
properties and components, 76
running in backgroumd, B8
Service component, 22-23
services, 24-25
sharing dala between, 27
sound fles, 90
started service, 24-25
storing primitive data, 146
testing, 74, 8487, 94, 111
title bar, 77
user-created varlables, 81
user tnterface (U1), 110, 158
viewing code, 109
viewlng hiecarchically, 76
views, 113
visual components, 104
Where's My Phote? Android
app, 83-94, 143-159
Andeoid Debugger. Sa ADB
[Androld Debugger)
Androld Developer's Guide Web
site, 330
Android Developer's Resources
Web site, 330
Android devices, 2-3, 8 11
Adobe Flash, 256
apk (Androld Package) file, 96
App Inventor, 73-96, 316-317
architeclure, 73
cotnmunicating with
computer, 95
development tools, 5
Geolocation app, 310
Gingerbread version, 315
help, 330
fava, b
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Label component, 112
location of, 150
MOTODEV Studio, 318-323
05 versions, 9
power of, 9
representing screen, 76
runtime components, 73
software updates, 10
Lesting Web apps in
emulator, 278
virtual machine layers, 20
WebKit browser engine, 256
Android emulator, 74
Geolocation APT, 309
Android Handset, 309
Android Market, 8, 142
Androld Package. See apk
[Android Package)
Androld platform, 19-20
Androld SDK, 108, 108, 315
Android SDK 4.0 (Ice Cream
Sandwich), 140
Android SDK and AVD Mabager
window, 319
Android SDK Tools
installation, 319
Android Vietwal Device. See AVD
[ Android Virtual Device)
Android Manifest, xanl
file, 148, 159
permissions, 151-153
AMSI C, 167
Apache Soltware Foundation
lice nse, 291
APl {application programming
interfaces), 4, 45-46, 66
apk [Andeold Package)
file, 96, 142
App Hub annual
membership, 245
App Inventor, 7396, 98,
316317
Androld librades, 73
blocks, 73, B0—B4
Blocks Editor, B0-8L, 90
Built-In blocks, 81
Built-In tals, 8384, 92
code block editor, 73
components, 74
Components pane, 76
concatenating sirings, 83

Controller ter, 82
deploying apps, 95-96
Design view, 76, 95
designing user Interface
(UI), FA—79
emulator, 8487, 278
event handlers, 82
features, 74
Hello App Inventor app, 73-87
interfee designer, 73
Java, 74
join, 83
main window, 81
Media pane, 76
Mosdel ter, 82, B8
MVC tiers, 82
My Blocks tab, 8384, 90-93
maming projects, 75
nonvisible components, 88
packaging apps, 95-96
Falette, 76-78, B840
platfovms, 74
Properties pane, 76-79, 90
setting up, 316
Viewer, 76, 79, 88-89
Where's My Phone?
app, 88-94
workspace, 75
App Inventor Bela Web sile, 317
App Inventor Extras package, 278
App Inventor Extras
software, 316
App Ioventor fer Androld Blog
Wb site, 330
App Inventor Learning Pages
Webs site, 330
App lnventor Software Extras
packapge, B4
App Store, 8
AppDelegate delegate, 176
AppDelegate object, 180-181
AppDelegate b Ble, 192, 202
AppDelegate.m fle, 176, 192, 203
append() method, 60
appliventorbeta.com, 74
Apple
App Store, 8
duplicating Microsolt's
strategy, 19
free apps, 208
105 developer program, 208

Apple 108, 2-3, 7 See also 105,
105 devices
development Lools, 5
help, 330
Interface Bulder, 323
Objective-C, 5
Xeode, 5, 323
Application_Activated()
mithod, 33
Application_Closing() method, 33
Application_Deactivated|)
method, 33
application delegate, 27, 30, 36
Application_Lavnching()
method, 33
application layer, 18-19, 36, 7.
applicationDidBecomeActive
method, 27, 32
applicationDidEnter Background
method, 28
applicationedid FinishLaunching-
WithO plions: method, 27,
177, 192
applications, online resources o
create, 18
Applications sublolder, 323
applicationW {|Ente rForegrownd
method, 28
application'W il Resignd chive
methrd, 27
applicationW llTerminate
method, 28

=

apps

acoessing device
functionality, 18

Androld platform, 19

Cocoa Touch layer, 20

embeddable browser
window, 22

10s pla.tft:rm. A-21

iPhoties, 8

life evele, 22-35

marketplace, 4

memory, 10

platforms, 4

target audience, 4

technical requirements, 4

Lesting, 316

WebView control, 21

Windows Plone 7
platform, 20-21
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atrays, 2, 11
caleulating size, 61-62
Smshessape objects, 154
ASP [Actve Server Pages), 257
ASPMNET, 257
aString variable, 59
attributes, 115, 161
automatie garbage
collection, 171, 180
automatic reference
counting, 180, 194
AVD (Androdd Vietual
Device), 321
aWidth property, 237, 283
aWidth varlable, 238, 283

B
background music player, 104
bare-bones editors, 257
BellSouth, &
best practices, 40, 66
bitiap graphics, 223
blocks, B0-B4, 95
Blocks Editor, 81, 85-86, 9394
chody =< fbody> element,
261-262, 272
boolean data type, 146
bottom parameter, 133
boitd service, 25
breakpoints, 205, 235
Brinkster.com, 75-276
Broadcast Recelver component,
22-73, 36
Broadcast Receivers, 27, 104, 147
activating, 148
Editityg view, 149
import section, 149-150
limited life cycle, 146
permission lor recelving Lext
messages, 147
providing functionality, 150
teglstering, 150, 159
BroadcastReceiver lass, 104
browsers, 256
JavaSeript, 268-273
testing Web apps in, 258
Web development, 258
buffers, 3960
buili-in blocks, 81
built-in functions, 146-147
bundles, 194, 218

Button component, 7% 116, 118,
121, 143, 189, 230231,
236, 240, 247
butlon events, LR
Bulton object, 123-124
button outlet, 189, 199
Bultonl object, 82-83
BultonChaser 1035 app, 197-204
ButtonChaserView Conleoller
class, 2053
ButtonChaserViewController.h
file, 198
ButtonChaserView Controller.m
file, 2000
ButtonChaser View Controller, xily
file, 198 —199
ButtonChaser Windows Phone 7
app, 236—241
Button.Click bleck, 82
buttonl_click event, 247
buttonl_Click() method, 231, 240
Buttonl Clock Block, 83
It Ll g
event handler, 82
mesdifying list of events, 190
preventing from
disappearing, 240
vegistering Lo hear events
[rom, 190
vegistering with lislener, 146
resicing 198
top and lelt coordinates, 240
ButtonView Controller.m file,
201-202
bq.-'Lc artays, 154

c
C programming language
detivatives of, 40
functions and code access o
program's data, 40
global dats, £0
methods and 105 apps, 28
procedural lenguage, 40
C#, 40, 223, 250
arrays, 2
autematic garbage
collection, 171
case sensitivity, 225
classes, 44, 224
colon character (1), 48, 225

destroying objects, 63
dynamic method
invocation, 48
encapsilation, 223, 225
extending subclasses, 225
getter and setter metheds, 225
iheritance, 48, 223, 225
initialization, 49
ititer faces, 51, 225
logical opetators, 62
loops, 60—61
MCmory management, 63
nutable steing bufers, 59-60
rames pace, 224
polymaor phism, 50, 223, 225
properties, 225
restricting access o data, 325
simpler assignment
of value, 225
single inheritance
model, 47, 51
Steing objects, 59
strings, 2
stper keyword, 48-49
using kevword, 224
Windows Phone 7 apps, 22
Co+, method name clashing, 47
caleulatel) function, 54
cancell) method, 141
canvas, painting on, 133
canvas parameter, 133
Capltalization property, 186
Cascading Style Sheets. See 55
{Cascading Style Sheets)
category, 218
CengageBrain Web site, 316-317
CGRectMake function, 201
checkDatal) method, 48
Chrome, 258
wi tvd ooy vub_iﬂ:t. 283
Clrele clags, 47-48, 170, 223-225
Circlel) function, 53
Cirele GUI progream, 55, 82
Cirele h file, 168
Circle [nstance vaciable, 58
Circle java file, 168
Circle.m file, 169-170
Cirele objects, 50, 53-54
ag delegate, 57-58
UML diagram for, 47
class-based Inheritance, 270



(@class directive, 192, 202
class method (+), 170
class variables, 42
classes, 66
abstract, 46
category, 168
concrete, 46
conforming Lo protocol, 51
firal, 119
hierarehy, 46
implements clause, 121
importing, 105
import section, 133
inheritance, 46-50
instan tiation, 42
interfaces, 51
muliple inheritanee interfbee
structure, 52
Objective-C, 167
QOF (object-oriented
programming), 41
subelasses, 46
superelass, 46
templales of behavior, 51
UML (Unified Modeling
Language) dagram, 41
clearTimeout() function, 283
click event, 83, 119, 121, 231, 240,
245, 247248
Click event bleck, 82
clientHeight property, 283
clientWidth property, 283
CLLocationManagerDelegate
object, 212
ClLocationManagerDelegate
protocol, 212, 214
ClLocationManager [location
manager), 212
CLE (Common Language
Runtime), 22, 36
Cocoa Touch framewark, 178, 181
Cocoa Touch layer, 20
code
beeakpoints, 205
life cyele event handlers, 24
oplimization, 58-64
refactoring, 124
reusing, 46
secure code-signing
certificate, 208
showlng or hidlng, 123

code completion
mechanism, 205
code editor, 211, 247
code folding, 123, 161
collections, 64
color property, 264
commit]) method, 146
Common Language Runtime,
See CLR (Common
Languapge Runtime)
comparing life cycles, 34-35
comparison ope rator, 91
compiled language, 269, 286
COMpOtEe nLs
Android naming conventions
for, 117
default action, 231
handling intents, 148
ID, 117
modifying, 118
propertes, 182
vedrawing, 134
concatenating sirings, 83
concrete classes, 46
condition statersent, 91
conditional statements, 3, 11,
60-63
connections, clesdng 64
constructors, 43, 66, 105
Contacts app, 24, 104
Content propecty, 230, 237, 246
Content Provider
component, 22-23
Content Providers, 27, 36, 73, 104
ContentProvider class, 104
ContentPanel object, 237-238
Context abject, 134, 137
Controller tier, 52-53
controllers, 54
coords property, 309
copy() method, 63
core apps atd platforms, 19-20
cote libraries, 73
cove libearles layer, 18, 36
cote OF layer, 20
core services layer, 20
CoreGraphics Famework,
178, 201
CoreLocalion famework,
AE-216
CoreLocation libraries, 208

Criters object, 150
C55 (Cascading Style Sheets), 5,
264-267
absolule positioning, 267, 282
editors for, 258
relative positioning, 267
style rules, 264
Wels sites, 257
55 files, 256, 261
cutlat Instance varlable, 214
curLong instance varlable, 214
CurrentAdd ress block, 93
CurrentAddress property, 92
Custom Locaton dialog box, 215
Cylinder class, 57-58
Cylinder objects, 58

D
Dalvik virtual machine, 19, 22,
36,73
data classes and main()
method, 170
data members, 132
Debug toolbar, 241
Debug view, 205
declaring variables [*), 170
Delegate design pattern, 57-58,
66, 176, 181, 1946, 225
delegate EventHandler objecl, 248
Delegate property, 212, 214
delegates, 5758, 181
design patterns, 65
Delegate design pattern, 57-58
leose coupling, 52-55
MVC (Model-View-
Controller] design
pattern, 52-56
detectHiL) function, 283
detec tHIL) method, 132
Developer! Applications folder, 172
Dievelo per folder, 323
development Lools, 5
Device Management view,
108, 305
devioes
apps accessing uncienality
of, 18
capabiliies, 8-10
cotwer gence, 3, 11
didFinishLawe hingWith Optiors
method, 203

341
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Disabled value, 248
Dispateher Timer class, 237, 239
Dispateher Timer abject, 237-238
displayString variable, 275
adive</dive element, 261-262,
271-272, 309
All (Dynamic Link Library)
file, 246
div loops, 60-61
document.all object, 283
document object, 271, 273
Document Object Model,
See DOM (Document
Object Model)
document-wide styles, 264
DOM (Document Object
Model), 286
document object, 271
JavaScript, 271-272
manipulating, 269
positioning
exarmple, 271-272
dot () notation, 269
DotSmasher Android Apps,
126— 141
drawing dot onscreen, 129
game loop, 134
getter and setter methods, 129
instance variables, 129
method stubs, 128
method b move dot, 131
problems, 137
testing, 137
dotsmasher package, 127, 134
DotSmasher PhoneGap app
MOTODEY Studic, 306
Neode, 301-305
DotSmasher Web app, 280-285
dotSmasher.css file, 280-281
dotSmasher.js fle 280,
282283
index. himl file, 280
Lesting, 284
DotSmasherCanvas class,
127-129, 131, 135
DotSmas her Canvas object,
134, 136
dotSmasher css file, 280281,
302-304, 306
dotSmasher js Gle, 280, 282283,
304306

DotSmasher Timer Task class,
134135

DotSmasher Timer Task object,
134, 136

dobx variable, 132

double data type, 146

Download compoents
command, 319

drawRect; methaod,
overtiding, 175

drawRect]) method, 133

Dreamweaver, 260

Dynamic Link Library file. See .l
iDynamic Link Libeary) file

dynamic method Invocation, 48,
50, 66

E
Eclipse IDE, 3
code completion
[eatures, 126
code folding, 123
context menus, 123-124
generating abstract method
shubs, 125
JEE (Java Development
Envirenment)
plug-in, 103
Outline view, 125
perspective, 104
wviews, 104
workbench, 104
workspace, 104
e-commerce apps, 53
Editing view, LO8
editors
Adobe Dreamweaver, 257
bare-bones, 257
choosing, 257260
JXEd, 258
Notepad for Windows, 257
text editor, 257
editTextl, 114
EdilText components, 143
EditView component, 118
else clause, 146
Empty Application template,
73174, 178, 198, 325
Emulator Control view, 108
e lators, 74, 98
App Inventor, 278

breakpoints, 235
ButtonChaser Windows
Phone 7 app, 241
connecting to, 86
controls, 233
default port, 94
fixing location, 157
Hello Android! app, 122-123
Location Example Windows
Phone 7 app, 249
playing sound [file, 158
running 233
sennding exl message, 94, 158
showing alert, 158
starting, 85, 122
testing Androdd apps, 84-87
testing program logle, 146
besting Web apps, 277-279
unlocking, 86
Windows Phone 7 apps,
232-233
Encapsulate Fleld command, 124
encapsulation, 4346, 66, 80
C#, 223,225
Objective-C, 168
error checking and {nstance
variables, 43
Ecror object, 309
escape character 1), 143
event delegates, 225, 250
event handlers
click event, 119
implementing, 82
EvenlArgs object, 239
EventHandler delegate, 240
EventHand ler object, 239
events, 239
exception handling, 45
exceptions, theowlng, 48
Export Androld Package Files
window, 141
Export Wizard, 142
extends keyword, 48, 225
Extensible Application Markup
Language, See XAML
[Extensible Application
Markup Language)
Extensille HTML. See XHTML
[Extensible HTML)



Extensible Markup Language.
See XML (Extensible
Markup Language)

External Acoessory
framework, 20

F
FiercehloblleContentcom, 2
File, Exporl commatid, 141
File, Mew, Android Project Using
Studio for Android
command, 106
File, New Project commarnd, 226
File Explover view, 108
File Manager, 276
File Transler Protocol, See FTP
(File Transfer Protocol)
File's Owner dialopg box, 213
File's Owner jcon, 189, 199, 213
files
closing, 64
translerring to Web
server, 259
FileZilla, 259
firnal ki:}'v.urd. 119
Find My [Phone, 208
findime message, 146, 154, 159
findime phrase, 92
firsel View Byld() method, 120
finish() method, 140, 146
Firebug, 258, 286
Fivefox, 258, 283
firstMame property, 271
Qeal data type, 146
Moal property, 267
FontSize property, 228
for loops, 60-61
fortn desigrer, 236, 238, 240, 247
formal protocols, 51
Foundation framework, 178-179
frameworks, 178, 218
Frameworks folder, 178
Freelancer.com, 2
FreeType, 73
Froyo platform, 320
FTP (File Transfer Protocol),
259260, 286
functions, 3, 11
versis methods, 41
FYVGEA Slider theme, 111

G
game loop, 127, 161
game_tmenuaxml Ale, 138-139
game programs, 127
gameA e element, 282-283
Gartner Research Group, 2
gow object, 247
gow watcher, 248
gen node, 108
General node, 154
GeoCoordinate™ate her object,
MT-248
GeoLocation APL 307-310
GeoLocation app, lesting, 310
geolocation object, 308
geoLocation js [ile, 308-309
geomelele shapes, 47
getAl) method, 53
getArea() methed, 41, 53
getCurrentPositiond)
furnction, 308
getDatal) methed, 50, 53
getElementByld () function,
72-173
getlnt) method, 146
getPerimeter() method, 41, 53
getShared Preferences()
method, 146
getString() method, 146
getter and setter methods, 134,
129, 188, 191
Gingerbread platform, 315, 321
Google, B
Google App Invenlor, 5
Google Nexus 5 4G, 9
Graphical Layout view,
111, 113, 138
graphical user Interface. See GUI
lgraphical user interface)
GUI event-driven programs amd
MVC (Model-View-
Controller) design
pattern, 53
GUI (graphical user interfaee), 53

H

e file extension, 168

<hl= first-level header, 262
zh3> elements, 264

2h3s third-level header, 263
hardware and 105 platform, 20

hardware layer, 18, 36
“hars 2" relabionship, 58
<hesd> < /head=> element,
261-262, 264, 272, 274
header file, 168169, 174, 218
Helght property, 237-238, 267
Hello Android! app, 106-126
Hello App Inventor app, 73
running in emolator, 84-87
user interface, 74-79
Hello iPhone! {05 app, 178-196
Hello PhoneGap! PhoneGap app
MOTODEV Studio, 292-295
Xoode, 296-300
Hells Web! Web app
HTML file, 273274
JavaSerlpt file, 273
testing, 275-277
Hello Windows! Windows
Fhone 7 app, 226-232
testing, 232233
LT [user nterface), 228-230
Hello WorldApp Delegateam
Gle, 477
Helle WorldView Xooded
class, 174
Helle WorldView Nooded m
file, 175
Hello World Xeode 4 105 app,
173-178
HelloA radroid MalnActivity java
file, 123
HelloiPhoneAp pDelegate b
file, 193
HelloiP honeAp pDelegaem file,
194196
HelloiPhoneView Controller, 189,
192193
HelloiPhoneView Controller b file,
187, 192
HellodP boneView Controllerm
file, 190192
helloiPhoneV iewConteoller
property, 192-193
HelloiP loneViewController xib
file, 189
helloScripts e, 274-275,
205, 299
HelloWeb folder, 276
help ard platforms, 330-331
Help window, B5
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Hint propecty, 78-79, 114
Honeyeomlbs apps, 315
chtz> horlzontal cule, 263
heef attribute, 262-263
HTC Trophy device capabilities, 9
HTML 5, 256
HTML documents
standard for accessing
data in, 271
style rules, 265
HTML fles, 54, 256
body, 261
head, 261
id attribute of elements, 281
seript element, 275
tags, 261
shiml=</himl= element,
261-262
HTML (Hypertext Mackup
Language), 5, 261-263
HTML{ JavaScript, 21
by brid devices, 7
hy petlinks, 262-263
Hypertext Markup Language,
See HTML (Hy pertext
Markup Language)

I

IBAction resemved keyword, 187

IBM., &

IBM Eclipse IDE, 5

IBM Simon, 6-7

IBM's Eclipse IDE, 103

IBOutlet reserved keyword, 187

ICS (Iee Cream Sandwich)
platfevm, 315, 321

pel attributes, 117-118, 120,
27127, T4

bd class, 120

id object type, 170

td property, 140

IDEs (integrated development
environments), 3, 11

IE (Internet Explorer), 256, 258

documentall object, 283

if bleck, 21

if condition, 146

if conditional statement, 132

iffelse if stalement, 62-63

ilfelse statements, 140

if statement, 62-63

il then-do block, 93
<img> element, 262
implementation [ile, 168—169,
174, 218
implements clause, 121, 145, 150
import keyword, 224
#imporl statement, 176
import statements, 119—120
itveex hitml e, 274, 280, 204, 297,
29, 301, 306309
infix notation, 170171, 218
inflating, 161
Ul (user inte dace), 120
informal protecels, 51
inheritance, 4650, 66
C#, 48, 223, 225
“has 4" relatonship, 58
“Is 2" relatiomship, 58
Objective-C, 48
init method, 194
|I'IJ.|.LEJ.|.H.‘C.1}I.‘I‘LPII’J nentf)
miethid, 33
Innitializing value, 248
Inline elernents, 261-262
inline styles, 264, 266
innerHelght propercty, 283
innetHTML propercty, 275, 283,
e
innerWidth properly, 283
sinpuls element, 274
instanee method (-], 170
instance variables, 4243, 66, 105,
129, 135, 145, 150, 189,
03, 237
getlers and setlers
method, 199
instantiating, 120
managing memaory, 191
private, 45
properties, 188, 191
@property declaations, 188
UT (user inteface), 120, 187
instantiation, 42, 66
int data by pe, 146
integrated development
environments. See IDEs
fintegrated development
environments)
IntelliSense, 234, 239, 250
lntent Filters, 148, 161
Intent obiect, 148

Interface Builder, 5, 167, 184, 197,
212-213 315, 323
interface components, 20
@inter Bee directve, 188, 212
interface fle, 168
interfaces, 51-52, 122
C# 205
implementing 121
Objective-C, 167
templates of bebavier, 51
Internet Explorer. See IE (Inte el
Explorer)
Internet Explover Maobile, 22
Internet Information Services
Smooth Streaming, 223
interpreted langiages, 269, 286
Interval property, 238-239
invalidate) method, 134
05 apps
advanced, 197 -204
application delegate, 27, 30-31
automatie garbage collection,
63-64, 180
automatic reference
counting, 194
ButtonChaser, 197-204
C methods, 28
code use of layers higher in
stack, 20-21
CoreLocation framewoek,
208-216
Delegate design pattern,
176, 196
deploying, 207-208
dismissing keyboard, 191
evenl loop, 28-29
global parameters, 178
guldelines, LR6
Hello iPhone! app, 178-1%
Hello World Xeode 4 app, 173
iTunes App Store, 200
life cyeles, 27-32, 181
mainl) lunction, 27
MVC design pattern, 196
Objective-C, 28, 167
packaging, 207208
plist (propecty list) file, 178
problems, 197
recelving focus, 191
running 27
single entry polnt, 27



starting, 30
system events, 31
testing, 196
UIKt framework, 27
wser intecface, 30
Where's My Phone? app,
208-216
05 Dev Center Wel site, 330
105 Developer Library
Webs site, 330
105 developer program, 208
K05 development, 171-178
105 development tools, 206-206
W05 platform, 12, 20-21, 256
Objective-C, 167
soltware updates, 10
105 SDK 4, 167, 315
105 SDK 5, 315
105 SDK, push notifications, 208
iPad, 206
{Pad 5.0 simulator, 177
iPhone devices, 34, 78, 206
custom location, 215-216
device capabilities, 9
GPS coordinates, 208
iPhone simulator, 278-279
iPhone simulator, 177, 206,
278-27%
iPhone Simulator application,
278279
iPod Touch, 7-8
“is a” relationship, 58
(Tunes App Stoee, 207
iWark, 18

J

Java, 5, 269
abstract keyword, 48
Androld apps, 122
App Inventor, 74
architecture, 22
arrays, 2
automatic garbage

collection, 171

benefits, 20
case sensitivity, 92
class-based inheritance, 270
classes, 44 104105, 127, 224
compiled language, 260
ag cross-platform language, 41
data types, 270

destroying olsjects, 63
dynamie method
invocation, 48
extends keyword, 48, 225
fnal keyword, 119
getter and setter methods, 225
GUI programming, 53
import keywaord, 224
inheritatee treee, 120
interfaces, 51, 122
interpreted language, 269
logical operators, 62
lerops; 6061
mainl) method, 42
memory mamagement, 63
multiple inheriatee, 122
mutable strimg bulffers, 59-60
naming comeentions, 75
poly mor phism, 50
primitive dats Lypes, 146
private members, 225
Rectangle class, 41
Rectangle objects, 42
removing unused objects from
miemory, 171
single-lnheritnoe model, 47,
51, 122
strings, 2, 46
super keyword , 48-49
siperelass, 49
switeh mechanian, 140
this keyword , 45
Java Development Environment,
See |DE (Java Development
Enviromment)
Java extension, 106
Java ME [Micto Editlon), & 12
Java Wative Launch Protocol file.
See IMLP (Java MNative
Launch Protecol) file
Java programs, 19-20
Java Server Pages. See [SP (Java
Server Papes)
Java servlets, 257
Java Web Start program, 80, 99
JavaScript, 5, 53, 268-273
building objects, 270271
case sensitivity, 269
clags-based Inheritance, 770
culy braces (i} o group
statements, 269

data Lypes, 269-270
DOM [Document Object
Maodel), 269, 271-272
dot () notation, 269
editors, 258
files, 256, 261
nesting properties, 271
not strongly Ly ped, 269
objecl-oviented principles, 269
protolype-based
inhetitance, 270
prototype function, 270-271
rules for, 269
Wels sites, 257
JavaSeript folder, 295
JavaScript Source File, 205
JDE [Java Development
Environment), 103
JewelLike interface, 51
JewelLike object, 52
Jewelry class, 51
Jewelry object, 51-52
IMLP (Java Natve Launch
Protocol) Gle, 80
join, 83, 99
joiry block, 83-84
J5F (Java Server Pages), 257
JXEd, 258

K

keyboard, dismissing, 191
keysl.mp3 file, 154-155
EHTML engine, 256

L

Label compotent, 83,
1981949, 213

lastarme property, 271

latitude outlet, 213

latitude text block, 246

latitude variable, 309

laviteher, 245, 250

Launcher icon, 94

Layout height propecty, 114

lavout node, 127, 143

Layout width property, 104

left parameter, 133

left property, 267, 272, 283

length dats member, 41-43

length variable, 42-43

<li= {list item) elements, 263
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life eycle event handlers, 24
life eycle events, 181, 196
life eycles, 36
Androld apps, 22-27
apps, 22-35
comparing, 34-35
events, 35
015 app, 27-32
Windows Phone 7apps, 32-34
Linearlayout container, 115
LinearLayout node, 112
Link Binary With Libraries
mode, 210
Linux
Arndrold platform, 20
keerwl, 73
Kongqueror browser and
KHTML engine, 256
Lion, 167, 315
listeners, 146
ltetals, 2, 12
lecalization services, 194
Location API, 150-151
Location Example W indows
Phone 7 app, 246-249
Location object, 150
Location service, 246-249
Location service monitor, 247
Lecation Exam pleViswController b
file, 211
LocationListener interface,
150-151
Locationhanager Delegate
object, 212
lecation ManapgerdidUpdate-
ToLocation from Location:
method, 214
Locationddanager object, 150
LocationSensor object, B
LocationSensorl object, 32-93
long data type, 146
lestgibiele outlet, 213
longitude text block, 246
lorgitude variable, 300
loop ivarlant, 61-62, 66
loops, 3, 11-12, 60-63
|l coupling 52-55

m fle extension, 168
Mac 05 X and Objective-C, 167

Macintosh and Microsoll
Office, 18
main() function, 27, 180
main() method, $2, 170
MalinActivity class, 121-122,
135, 132
MainActivity java file, 108, 119,
121, 135-134, 1539, 144
MainPage camlcs fle, 237
MalinPapge xaml node, 257
MalnWindow.xib file, 181
mainxml file, 108, 127, 143
makekey AndVisible message, 177
Mabe Shapes java program, 49-50
Mango, 316
map, 20
Margin property, 240, 267
marketplace, 4, 12
Math object, 283
media layer, 20
memaory atd apps, 10
memaory leak, 63, 66
memary management, 63-64
menu folder, 138
MessageRecelved event, 9091
messageText block, 91
messageText value, 92
Messaging icon, 94
method comments, 124
methods, 3, 11-12, 189
collections of, 51
constructors, 105
declaring, 105
dynamic invocalion, 48
final, 119
versus functions, 41
overeiding, 48, 66, 133
polymer phic. 50
scope, 105
signature, 133
5L ppl}'ing dataat creation, 43
Microgolt, 18
Microsolt Expression Web, 260
Mieresoft Office, 18
Microsoflt Visual Studio 2010,
See Visual Studio 2010
Microsoft Windows Phone 7.
See Windows Phone 7
Microselt Windows Phone 7
apps. See Windows Phone
T apps

maobile browsers, 256257
mobile devices
programming, 3-5
rolating, 280
mobile phones, 7
Model tier, 52-53, 19%
Medel-View-Controller design
pattern. See MVC [ Model-
View-Conteoller) design
[t b rry
MOTODEV Help Set
Web site, 330
MOTODEV Studio, 123, 161,
318-323
Androld SDK Tools, 319
Androld-specific tools, 103
AVD (Android Vietual
Dievice), 321
component propertes, 112
Controller tier, 119-122
deploying apps, 141-142
DolSmasher PhoneGap
app, 306
dotSmasher.css fle, 306
dotSmasher.fs fle, 306
downloading and installing
components, 319, 321
Editing view, 117, 119
errot con, 121, 131
extending superclass, 127
Froyo platiorm, 320
Graphical Layoul view,
116117
Hello Androld! app, 106—-126
Hello PlosneGap! PhoneGap
app, 292-295
implementing interfaces, 177
Lo bl Gle, 306
installing, 318
IDE (Java Develo pment
Environment)
plug-in, 103
i xml fle, 115
Model ther, 119
e ltiple-device testing, 111
i ltiple workspaces, 318
naming project, 321
Packape Explorer view, 108
packaging apps, 141-142
PhoneGap, 330
project assets, 108



sell-signed certilicate, 142
templates for Wels [iles, 204
testing PhoneGap app, 309
updating, 319
version 3.02, 315
Web apps, 257
Where's My Phone? Android
app, 143-159
MOTODEV Studio for Android
Documentation
Wels site, 330
MOTODEV Studio for Android
perspective, 108, 322
moveButton: method, 200-201
moveDol() function, 283
moveDol() method, 131-132
movelmage() function, 272
Move ment Threshold
property, 247
multicodee DRM (digital rights
management], 223
mutable steing buffers, 5960
mutable String objects, 59
MVC (Model-View- Controller)
design pattern, 52-56, 66,
196, 225
My Blocks blocks, 81
My Projects page, 317
MyDefinltions object, 81, 93
imyVar varlable, 270

N
mame atieibute, 274
mameLabel object, 275
namespace, 224, 250
nameText variable, 275
rameTextFleld attribute, 274
native apps, &, 12
ruative device capabilities, 291, 311
Navigated From() method, 33
Mavigated To() method, 33
MNecklace ¢lass, 51
Necklace objects, 52
MET CLR, 22
NET Framewortk, 223
removing unused objects (vom
memory, 171
MetBeans, 3
MNew Androld Broadeast Receiver
Wzard, 147

New Android Project dialog box,

106, 292
New App Inventor [or Androld
Project dialog box, 75
Mew Folder dislog box, 138
New Folder Name dislog box,
276
MNew Java Class dialog box, 128
MNew message, 94
mew() method, 63
niw operator, 42
New Project dizlog box, 226
New Project template, 117
New Wizard, 204
newGamel) method, 140
NewSize object, 238
Mewsize property, 238
nextFloat() method, 132
MNext() method, 240
Mext5tep, 170
nib fles, 30, 197
loading UT (wser interface)
[eoan, 201
name of, 194
Mitobi, Inc., 291
MoData value, 248
MNokia N95, 7
MNokia srartphones, 4
ronatomic parameter, 188
not-visible com ponents, 88, 99
Motepad for Windows, 257
Motification Ma nager, 73
Motification serwiee, 223
NSMultableString class, 59
NEMutableString object, 60
NSString class, 59
NSTimer class, 204
NS5Timer object, 200-201
number block, 91, 93

0
olvject-based latgnages, 269
object composition, 58, 66
object-oriented languages
class-based [nheritance, 270
Java, 268
Olbjective-C, 167
object-oriented programming
See DOP [object-orlented
programming)
object-oriented programs, 41

Ohbjective-C, 5, 40, 218

adding methods Lo objects, 168

alloe message, 170

arrays, 2

automatic garbage
collection, 171

aute-release pool, 170

case sensitivity, 170, 197

class method (+), 170

classes, 44, 167

colon character (3], 48

declaring varlables (*), 170

destroying objects, 63

dynamic method
imvocation, 48

encapsilation, 167, 168

header fle, 168— 169, 174

id object type, 170

irmp lementation Cile,
1668169, 174

Import keyword, 224

inflx totatien, 170-171

inheritance, 48, 167

instance method (-], 170

Interfaces, 167-168

105 apps, 167

legical operalors, 62

loops, 60-61

Mac OF X, 167

maln(] method, 170

mEmory management, 63,
171

e theds and 105 apps, 28

mutable string
bufiers, 59—60

NS prefx, 170

object-orienled language, 167

polymor phism, 50, 167

{@property divective, 225

protocols, 51

public, 168, 225

release essage, 170

sending messages Lo objects,
167, 170

single inbweribnce model,
47, 51

String oljects, 59

strings, 2

super keyword, 48-49

superclass, 49

weakly typed, 168
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objects
collections of, 64
desteoving 63
encapsulation, 43-46
JavaScript, 270-271
limiting numbser of, 64
listing, 81
pointing to current
instance, 45
read fwrite access code, 124
restricting scope, 64
templates for, 42
winecessary crealion, 64
Objects Libravy, 184, 198
U (wser interBoe) elements,
184-186
ol ordered list, 263
onBind() method, 25
onClick attribute, 275
onClick event, 275
onClick() method, 1201-122,
145146
OnClickListener interface,
121-122, 145
onCreate() method, 23-25,
120-121, 145
overtiding, 136
onCreateO ptions Menu ()
method, 139
onDestroy() method, 23-25
onDraw() method, 133
onError]) function, 308308
onload event, 272, 280
onLocationChanged() method,
151
onOptions lbenSe lected()
method, 139
onPause) method, 23-24
onReceivel) method, 146, 148
over tiding, 150
onR eslze event, 280
onRestart() method, 23
onResume() method, 23
onStart() method, 23
onStartCommand])
method, 25
onStopl) method, 23
onSuceess)) [unction, 308-309
onTouchl) method, 133-134
OnTouchListener interface, 127

OOP [object-oriented
programening), 40, 66
classes, 41
data centered programs, 40
encapsulation, 43—46
inheritance, 46-50
overriding methods, 133
polymor phism, 50-52
veusing code, 46
opetating system layer, 18, 36
operating systerms. See O5s
[operating Systems)
operations, 59—60
+= operator, 239
optimization, 67
buflfers, 5960
conditional statements, 60-63
loops, 60-63
memory mamagement, 63-64
operations, 59-60
string bulfers, 59
strings, 59—ad
or (|]) logleal operator, 62
05X
Inter face Bullder, 167, 315
Xoode, 167, 315
085 X 105 and Neode 3, 323
05 X 106, 167
05 X 1067, 167
05X 167, 167
(055 [operating systems), 3
outlets, 187, 189, 213, 218
Outline view, 112, 114
overrding methads, 48, 133

p

2p= and </ p> tags, 261

£p= element, 263, 266

Package Explorer, 119, 127, 138,
143, 154, 156, 294295,
310

Package Explorer view, 108

packages, 104105

padding propecty, 267

page elements, absolute
positionirg, 282

page Title object, 283

Paint object, 133

painting on canwvas, 133

Paletle, 76

Palm 08, 7

parametecs, 3, 11-12
passwd key value pair, 146
passwords, 146
.pch file, 179
PCs and Microsoft Office, 18
PDAs (personal digital
assistants), 7
PDUs (protocol description
units), 154
permissions
Androld apps, 148
And roldMandfest.xml e,
151-153
person object, 270-271
personal digital assistants.
See PDAs [personal digital
assistants)
perspective, 104 161
PhoneGap, 5, 291, 311, 329
Android projects, 293
Geolocation APL 307-310
geoLocationjs file, 308-309
help, 331
index html fle, 307-308
Installing project template in
Xeode, 297
lilvraries, 307
MOTODEV Studlo, 330
native apps, 291
native device
capabilities, 291
open souroe, 291
platiorms, 291
storing Web content on
deviee, 291
wersion 1.0, 316
Xeode 3, 329
Xeode 4, 329
FhoneGap apps
advanced, 301-306
DolSmasher, 301-306
Hello PlosneGap!, 292-300
PhoneGap-based Application
temnplate, 29
FheneGap Docs Web site, 331
FhoneGap Wiki Web site, 331
photwegap- 1Loukjs lile, 308
PhoneMNumber property, 93
PHF, 257
Placeholder Text property, 186
PlalnText component, 113



platborms, 2, 321
advanlages and
disadvantages, 4
Androld platform, 19-20
App Inventor, 74
application layer, 18
architecture, 18-22
choosing, 4
core apps, 19-20
core libraries layer, 18
for developers, 19
development teols, 4-5
[uture for, 4
hardwate layer, 18
108 platform, 20-21
opetaling system layer, 18
FhoneGap, 291
programming languages, 5, 22
Web editors, 257-260
Windows Phone 7
platform, 21-22
Play method, 93
plist [property list) e, 178,
181, 218
polymor phism, 50-52, 67, 212
C#, 223,225
Portralt mode 111
Position object, 309
position property, 267
postinvalidate) method, 1535
PoweredVehicle class, 46
Precioushdetal interface, 51
Precioushetal object, 51-52
primitive data, 146
private lnstanee variables, 45
procedural language, 40, 67
processHit: method, 199-200
programming
basic concepls, 2-3
mobile devices, 3-5
programiming languages, 5 63
programs
oplimization, 5864
tasks in different ers, 52-56
testing logle, 146
Project Mavigator, 176, 301
AppDelegate. b file, 192
Build Phases tab, 210
Framewotks foldet, 178
HelloWorld Xeoded node, 176
_peh file, 179

projects, naming, 75

Projects page, 74

properties, 3, 11-12, 189

getter and setter methods,
225
instance varialbles, 188

Properties dialog box, 243

Properties view, 112, 116

Propetties window, 227, 236, 238,
M1, 246

@property divectives, 199,
03, 225

propecty list fle, See plist
(property lst) e

protected data members, 132, 161

protected keyword, 132

protocol deseription units,
See PDUs (protocol
deseription unils)

protecols, 51

protolype-based inheritanee,
70, 286

prototype function, 270-271

public accessor methods, 45

public data members, 132

push notifications, 208

Q

quit) method, 140

R

Radius property, 225

radius variable, 225

Random class, 131-132

random numbers, 132, 237

Random object, 131-132,
237238, 240

rareCondition variable, 63

raw lolder, 154

RD5 (Relational Database
Service), 260

Ready value, 248

RECEIVE_S5MS permission, 147

rectl object, 42

rect2 object, 42

Bectangle class, 41-43,
4547, 49

Recltangle objects, 41-46, 50

tedrawing components, 134

refactoring 124, 161

reference; 246, 250

telerence count mechanism, 63

Relational Database Servioe
See RDS (Relational
Database Setvice)

relative positioning, 267

velease message, 170

veply SM5 message, 208

request LocationUpdates)
mrethod, 150

res node, 108, 137, 143

Resource Manager, 73

resources, finding, 194

retain parameter, 188

reusing code, 46

tight parameter, 133

Rjava class, 120

R.java file, 108, 118-119

Round Rect Bulton component,
187, 198-199, 213

rin-emulator command, 278

run) method, 134, 136

S

Safarl, 258, 283

sayHello: message, 190-191

sayHelle() function, 275

Scalable Graphies Library.
See SGL (Scalable
Graphics Library)

schedule) method, 136-137

scheduleTimer With Timelnterval
class method, 201

scope

mietheds, 105
varlables, 4142, 105

seote vatlable, 199, 237

seoreLabel object, 283

score Label outlet, 199

#scoreLabel rule, 281

ScoreTextBlock component,
241

zgeripls element, 272, 275

SDKs (software development
kits), 3, 12

Security framework, 20

sell-signed certificate, 142

sellwindow object, 177

SEND_SMS permission, 147

Sendbiessage block, 93

Sendbessage method, 93

Service class, 104
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Service component, 22-23
life cyele events, 26
life eyele methisds, 25
services, 24-25, 36, 104, 148
sel Labell Text block, 83
set Textingl Message block, 93
set Textingl.Phone N umber
block, 93
sebGameA reaBounds() function,
280, 283
setOnClickListener() method, 121
setRadius() method, 48
setTimeout!) function, 272-273,
283, 306
SGL (Scalable Graphics Library),
73
Shape class, 47, 49
Shape objects, 48, 50
SharedPreferences
object, 146, 150
show outlet, 213
showLocation action, 213
showLoeation() function, 308
showLocation method, 215
Stlveclight, 223, 250
Silverlight apps, 223, 245
Silverlight for Windows
Phone, 223
Silverlight framework, 21
single inheritance model,
47,51, 67
Single View Application
template, 209
SizeChanged event, 238
SlzeChangedEventArgs
object, 238
smartphones, 12
Androld O, 8
definiion of, 6
device capabilies, 8-10
future of, 2
history of, 68
hybild devices, 7
IBM Simon, 6-7
iPhones, 7-8
Mokla W95, 7
platlorms, 2
rendering pages intended for
diesklop, 256
Windows Phone 7, 8
S5hA5 messages, 154, 245

B
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SMS5_RECEINVED action, 147
SmsCompose Task object, 245
Smshessage objects, 154
Snippets view, 108
Snow Leopard, 167, 315
software development best
practices, 40
solution, 226, 250
Solulion Exploret, 237,
M32-243, 248
sound fles
inflating, 156
supported media formals, 90
Sound object, 89, 93
Soundl object, 90, 93
Soundl.Flay block, 93
sounds, playing, 93, 154
source code, viewlng, 125
Source text box, 90
cspans<ispans lags, 260262
50 Lite, 73
ste atteibute, 262, 274
ste node, 108
started service, 24-25
startUpda inglocation
miessage, 212
static keyword, 42
StatusChanged event, 248
Step Into, 206
Step Out, 206
Step Owver, 205
streams, closing, 64
string buflers, 59, 67
String data type, 146
string lierals, 84
String objects, 59, 143
string variable, 191
StringBulfer object, 60
StrirgBuilder olject, 60
strings, 2, 12, 59—a0
concatenating, 83
Java, 146
structure-based language, 286
sbyle attribute, 264, 266
catyle> element, 264
style rules, 264265
subclasses, 46, 57, &
subroutines, 41
supit keyword, 4849
super() method, 49
superclass, 4647, 52, &7

Superelass Selection dialog

bk, 127

Supporting Files folder, 178-179
switch statements, 140
@aynthesize directive, 191
System. Deviee library, 246
System.Deviee Location

namespace, 247

sysbem services, 245
systermwide broadecasts, 27

T

targel audicnce, 4
targets, 183, 218
templates or objects, 42
Lesting

Android apps, 74, 8487, 94, 111

apps, 316

DotSmasher Android app, 157

DotSmasher Web app, 284

emulators and Web apps,
-9

Geoblocation app, 310

Hello Web! Web app, 275-277

Helle Windows! Windows
Fhone 7 app, 232-233

5 apps, 196

pregram logic, 146

Web apps, 275-277

Text block, 84

text boxes, geayed-out text, 78
text component, 92

text editor, 257

Text Field component, 186, 190
bext messages

numbers to wse for, 94
receiving 153

TextBlock component, 227, 229,

236, 241, M6

TextBox component, 7879, 83,

229,232

TextBoxl object, 84
TextBoxl. Text block, 84
texctField outlet, 190
text FieldShouldRe e

method, 191

Texting LMessageReceived

event, 90

Texting object, 89
Textingl component, 82-93
Text object, 84



Text property, 79, 83, 113-114,
116, 187, 198, 227, 229,
236, 246

Textingl object, 92

TextView component, 112-113;
117-118, 143

<TextViews tag, 117

Thickness object, 240

this keyword, 45, 121, 271

throw clause, 240

throwing exceptions, 48

Tick evenl, 239-240

Tick event handler, 239

Timer class, 135, 141

Timer object, 134-136

timer Tick method, 239

temer Tick pacameter, 239

Urmer variasble, 283

TimetTask class, 126, 134

TimerTask object, 136

TimeSpan constructor, 239

TimeSpan object, 239

Title atteibite, 138

etitle= element, 262

Title property, 187

Touast class, 122

Toast message, 154, 159

tombstones, 32-33, 36

top parameter, 133

top properly, 267, 272, 283

Touch Up Inside
event, 190, 199

true exception handling, 45

type selector, HTML element
used as, 264

bypes, declaring and
importing, 124

u

LI components
instatee variables, 120, 187
tusk storing data, 191
wirihg to code, 189

LT elements, 118, 184186

L (user inter fee)
App Inventor, 74-T9
Bulton compoenent, 116
components hietarchically

declaved, 115

defining, 109-114
designing 110111, 184, 213

Helle Windows! Witdows
Fhote 7 app, 228-230
Helle World Xeode 4 105 app,
175
inflating, 117, 120
instance variables, 187
manipulating elements, 120
UlLApplication object, 180
UlApplicationMain) function,
7, 180181
UlApplicationMain object, 181
UIKIL feamework, 27, 178-179
UlTextFieldDelegate protocol,
188, 192
Ul'View object, 174 194
UlViewConteoller class, 181
UTView Controller subclass, 198
UTWiew Controller subelass
template, 181
<ul> unorderved list, 263
UML (Unified Modeling
Language), 41
Un poswered Ve hicle class, 46
Upload File dizbog box, 90
user interface. See UL (user
interface)
using declarations, 237
using keyword, 224

v
variables, 2, 12
declaring, 105
final, 119
scope, 41-42, 105
user-created, 81
vector graphics, 223
Vehicle class, 46
view, 16l
View class, 114, 120, 127
View components, 115
view controller, 181, 191,
196, 218
bulbon events, 188
instance of, 194
instantiating, 203
view controller «lass, 209
view message, 194
View object, 181
View tler, 52-53, 196
ViewController iPhone xib
file, 213

ViewConttollerm fle, 213
ViewController object, 212
viewDidLoad: method, 201, 214
wiews, 104, 114
virtual keyboard, 190
virtual machine, 6, 12, 20, 22
Visual Basic WET, 22
Visual Studio 2010, 3, 5 223,
226, 200
bieeakpoints, 235
Call Stack window, 235
components interacting, 231
Debug toolbar, 235
debugging features, 235
delegate method, 239
emulator, 232-233
evenl handlers, 231, 239
form designer, 228-231
IntelliSense, 234
Locals window, 235
tame and location for app, 327
opening specilic window, 227
regislering event, 238
solution, 226
Toolbox lisy, 229
Web apps, 257
workspace, 328
Visual Studic 2010 Express for
Windows Phone, 326

w
The Wall Street Journal Online, 2
weakly typed languapge, 168, 218,
269, 286
Wels apps, 256
advanced, 280-285
C55 {Cascading Style Sheets),
261, 264-267
DotSmasher, 280-285
duplicating local file system on
remole fle system, 259
editors, 257260
emulator testing, 277-279
Ale types, 256
Hello Web! app, 273-277
HTML (Hypertext Markup
Language), 261-263
JavaScript, 261, 26827
lvoking alike on different
deviees, 285
MOTODEV Studio, 257
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Wb apps (continued)
MVC (Model-View-
Controller) design
pattern, 53
programming languages, 5
testing, 275-277
text based files, 257
tratsferring fles o Wel
setver, 259
Visual Stueio, 257
Web browsers, 258
Web browsers. See browsers
Web Developer, 258, 287
Wels development
apps looking alike on
devices, 285
browsers, 258
site management
features, 260

Wels Distributed Authoring and
Versioning. See WebDAV

(Web Distributed
Authoring and
WVersioning)
Web editors ard platforms,
257-260
Web languages and WebView
control, 22
Web pages
accessing elements, 271
positioning elements, 267
Web sites
55 (Cascading Style
Sheets), 257
desigred for mobile
devices, 256
desktop version, 258
external €55 Oles specilfying

destgn and formalting

rules, 264
JavaSeript, 257
mobile version, 257-258
separate versions, 256—257
server-side solution, 257
WebDAY (Web Distributed
Authoring and
Versioning), 260
WebKit browser
engitne, 256, 287
Websile Setlings page, 276
WebView control, 21-22

weloome messape, 83-84
Where's My Phone? Androdd app,
8894, 143159
importng classes, 144
password requirement, 146
Where's My Phane? 105 app,
AE-216
wheresmyphone package, 147
Whet eshdy PhomeRecelver
Broadecast Recelver, 148
Whereshy PhomeRecelver
object, 148
Whereshy PhoneRecelver java
file, 149
while loops, 6061
widget package, 120, 172
width data member, $1-43
width instance wariable, 43
Width property. 236-238, 267
width variable, 42
wildeard (*) character, 105, 120
window object, 174, 273
Windows CE Pocket PC, 7
Windows Fhone 7, 2-3, 8, 12,
223, 250, 316, 326
Adobe Flash, 256
C#, 5,223
development tools, 5
getting location
of, 246-40
help, 331
IE (Internet Exploret), 256
Internet Explorer Mobile, 22
multitasking, 32
Mokia smariphones, 4
page metaphor, 32-33
Stverlight apps, 223
ShA5 messages, 245
sofbware updates, 10
testing Wl apps, 279
TextBlocks, 228
Loimibsbones apps, 32-33
virtual machine layers, 20
Vigual Studies 2010, 223
AAML (Extensible
Application Markup
Language), 227
XMNA Games apps, 223
Windows Phone 7 apps, 20-21,
228
advanced, 236-241

ButtonChaser, 236-241
CF, 22
deploying, 242245
Hello Windows!, 226-232
life cyeles, 32-34
Location Example, 246-249
packaging, 242245
running i
emulator, 232-233
sending messages, 245
mbstones, 32-33
Windows Phone 7 Forum Web
site, 331
Witsdows Phone 7 platform,
21-22
Windows Phone 7.1 platform, 327
Windows Phone 7.5, 316
Windows Phone Application
Lemplate, 236
Windows Phone Controls, 229
Windows Phone Developer's Hub
Webs site, 331
Windows Phone Development ob
MSDN Wel site, 331
Windows Phone
Marketplace, 244
Windows Phone SDK
U components, 237
wversion 7.1, 316
workbench, 104, 161
workspace, 104, 161
www lolder, 205, 208, 301-302

X

KAML (Extensible Application
Markup Language), 227,
230, 250

ap e, 244

Nbox New Architecture.

See XWNA Mbox New
Architecture)

Xeode, 3, 315, 323
autocompletion, 176
breakpoints, 205
code completion

mechanism, 206
debugging tools, 205
defaull location for, 172
dotSmasher.css file, 302-304
dotSmasher js fle, 304-305



DotSmasher PhoneGap app
creation, 301-306

deop-down list for conliguring
app, 207

Emply Application template,
173-174, 178,
198, 325

file replacement, 299

Helle PhoneGap! app,
2063040

index. html file, 301

installing, 323

iPhone simulater, 196

maming project, 325

PloneGap- based Application
bemplate, 296

rebuilding project, 197

Single View Application
template, 209
starting, 324
testing PhoneGap
app, 309
viewing default
project, 297
watnings and errors, 197
Neode 3, 167, 315, 323,
PhoneGap, 329
Noode 4, 180, 315
Interface Bullder, 167
iPad 5.0 simulater, 177
FhoneGap, 329
XHTML (Extensible HTML),
256, 258
b file, 196
XML documents, 271

XML (Extensible Mackup
Language), 108, 161
attributes, 115
editors for, 258
NIMNA apps, M5
NMA [rmamework, 21 353
XMNA pames, 223, 245
XMA s Mot an Actonym
See XINA (XINA s Notan
Acronym)
ANA (Xbox MNew
Architecture), 22
XA [XNA Is Not an
Acronym), 22

z
zero (0 length string, 146
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