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Foreword

Ten years ago Macromedia coined the term rich Internet application, or RIA, to describe the
modern web application: one where a significant amount of data and business logic live on a
server or in the cloud, but where the computing power of the desktop is leveraged to provide
a great user experience. Flex has been at the center of the RIA landscape since Macromedia
introduced it in 2004 and subsequent releases came under the Adobe name in 2006, after
Adobe’s acquisition of Macromedia. With the release of Flex 4, Adobe is bringing the power of
the RIA to an even broader audience of developers. The book you have in your hand is a great
first step in learning to use that power.

Adobe Flex comprises a number of elements. It has a declarative markup language called
MXML to help you structure your application, and it uses ActionScript 3.0 (an implementa-
tion of ECMAScript) to add all the programming power you need. Your UI can be customized
using the familiar CSS syntax. In addition to learning the languages that Flex uses (and when
to use each), you’ll learn about the powerful component library and the best way to leverage it
in your applications. Flex provides layout containers, form controls, formatters and validators,
a rich text library, an effects and animation library, and much more to allow you to quickly
build your user interface. And when Flex doesn’t provide something out of the box, you can
easily build it yourself by extending what does exist.

Much of our time in Flex 4 was spent introducing the next generation of the Flex component
framework called Spark. Building on top of Flex’s existing architecture, Spark provides a much
more expressive mechanism for developers and designers to work together on the appear-
ance of their Flex applications. Spark promotes thinking in terms of Model-View-Controller
(MVC) and enables the functionality of components to be cleanly separated from their visual
appearance and behavior. In addition to simply making Flex applications easier to develop
and maintain, this separation also allows for better collaboration between designers and
developers, who may not be able to work on the application using the same tools.

Of course it’s not enough to have a pretty interface; your application needs to be functional,
and often that means manipulating data. You'll find that Flex offers a variety of ways to
connect to your backend data sources, from XML over HTTP, to SOAP web services, to an
efficient remoting protocol called Action Message Format, or AME, which is supported by
every major backend technology. Flex also offers tight integration with Adobe LiveCycle Data
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Services, a powerful offering that makes it easy to manage large sets of data, especially when
that data is shared among many users.

While every element of Flex can be coded by hand with your favorite text editor on top of the
open source Flex SDK, Adobe Flash Builder 4 is a fantastic IDE built on top of Eclipse that
can help build and test a lot of your functionality faster. And as part of Flex 4, Adobe is intro-
ducing a new tool, Adobe Flash Catalyst, which allows designers to easily collaborate with
developers in creating great user experiences. Additionally, there are a number of third-party
tools, libraries, and extensions (some written by your authors!) aimed at making you more
productive in your development.

But it’s not enough to simply know about the pieces that make up a Flex application. You
have to know how to use them well. Adobe Flex 4: Training from the Source draws from the
expertise of its authors to present a number of lessons that will not only introduce you to the
concepts of Flex, but also help you use best practices as you go. With this introduction you’ll
find yourself quickly building applications that look better and do more than anything you've
done before.

You know those applications that you see in the movies that seem so unrealistic? With the
power of Flex 4 and its related tools, they may not be that far offl We at Adobe can’t wait to see
what you build.

Matt Chotin
Senior Product Manager
Adobe Systems, Inc.

Xi



Introduction

In March 2002, Macromedia coined the term rich Internet application. Back then, the idea felt
somewhat futuristic, but all that has changed. Rich Internet applications (RIAs) are today’s reality.

Macromedia introduced Flex in 2004 so that developers could write web applications for the
nearly ubiquitous Flash platform. These applications benefited from the improved design,
usability, and portability that Flex made possible, dramatically changing the user experience.
These features are a cornerstone of Web 2.0, a new generation of Internet applications focused
on creativity and collaboration.

Since the introduction of Flex, Macromedia—and now Adobe—has released versions 1.5, 2,
3, and 4 of Flex. With each subsequent version, creating rich, compelling, intuitive applica-
tions has gotten easier, and the bar has been raised on users’ expectations of web applications.
Countless organizations have discovered the benefits of Flex and have built and deployed
applications that run on the Flash platform.

But Flex 1 and 1.5 were most definitely not mass market products. The pricing, lack of IDE, lim-
ited deployment options, and other factors meant that those early versions of Flex were targeted
specifically for large and complex applications as well as for sophisticated developers and devel-
opment. However, with the new releases of the Flex product line, all this has changed.

Flex 2 was released in 2006 and made Flex development a possibility for many more people, as
it included a free software development kit (SDK). With the open sourcing of Flex 3, and the
announcement of free versions of Flash Builder for students, Flex development is within the
grasp of any developer with enough foresight to reach for it. The release of Flex 4 has made it
even easier to build rich, efficient, cutting-edge applications. Among the many improvements
of Flex 4 is the streamlining of the workflow between designer and developer, greatly easing
the process of bringing intuitive, compelling designs to even more Flex applications.

Getting started with Flex is easy. Flex itself is composed of two languages: MXML, an XML-
based markup language; and ActionScript, the language of Flash Player. MXML tags are easy
to learn (especially when Flash Builder writes them for you). ActionScript has a steeper learn-
ing curve, but developers with prior programming and scripting experience will pick it up
easily. But there is more to Flex development than MXML and ActionScript.
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To be a successful Flex developer, you will need to understand a number of concepts, includ-
ing the following:

o How Flex applications should be built (and how they should not)

o What the relationships between MXML and ActionScript are, and when to use each
o How to load data into a Flex application

o How to use the Flex components, and how to write your own

o What the performance implications are of the code you write

o Which practices you should employ to write code that is scalable, manageable, and reusable

Developing these skills is where this book comes in. As the authors, we have distilled our
hard-earned Flex expertise into a series of lessons that will jump-start your own Flex develop-
ment. Starting with the basics, and then incrementally introducing additional functionality
and know-how, the author team guides your journey into the exciting world of RIAs, ensuring
success every step of the way.

Flex is powerful, highly capable, fun, and incredibly addictive. And Adobe Flex 4: Training
from the Source is the ideal tour guide on your journey to the next generation of application
development.

Adobe Flex 4: Training from the Source is an update to the popular Adobe Flex 3: Training from
the Source. It is our sincere intention that readers of the earlier book, as well those who are first
exploring Flex with this book, will find this content compelling. Since the release of our previous
book, the Flex SDK has been completely reworked. Among the many improvements are:

o Much greater efficiencies at run time from Flex applications

o A new component model that removes a lot of unnecessary code from applications,
allowing them to be much smaller

o A greatly improved designer and developer workflow

o And much more

It’s an incredible time to be an RIA developer, and we hope that this book provides you with
all the tools you need to get started with Flex.

xiii
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Prerequisites

To make the most of this book, you should at the very least understand web terminology. This
book isn't designed to teach you anything more than Flex, so the better your understanding
of the World Wide Web, the better off you’ll be. This book is written assuming that you are
comfortable working with programming languages and that you are probably working with a
server-side language such as Java, NET, PHP, or ColdFusion. Although knowledge of server-
side technologies is not required to succeed with this book, we invoke many comparisons and
analogies to server-side web programming. This book is not intended as an introduction to
programming or as an introduction to object-oriented programming (OOP). Experience with
OOP is not required, although if you have no programming experience at all, you might find
the materials too advanced.

Outline

As you’'ll soon discover, this book mirrors real-world practices as much as possible. Where
certain sections of the book depart from what would be considered a real-world practice,
every attempt has been made to inform you. The exercises are designed to get you using the
tools and the interface quickly so that you can begin to work on projects of your own with as
smooth a transition as possible.

This curriculum should take approximately 28-35 hours to complete and includes the follow-
ing lessons:

Lesson 1: Understanding Rich Internet Applications
Lesson 2: Getting Started

Lesson 3: Laying Out the Interface

Lesson 4: Using Simple Controls

Lesson 5: Handling Events

Lesson 6: Using Remote XML Data

Lesson 7: Creating Classes

Lesson 8: Using Data Binding and Collections
Lesson 9: Breaking the Application into Components

Lesson 10: Using DataGroups and Lists
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Lesson 11: Creating and Dispatching Events

Lesson 12: Using DataGrids and Item Renderers
Lesson 13: Using Drag and Drop

Lesson 14: Implementing Navigation

Lesson 15: Using Formatters and Validators

Lesson 16: Customizing a Flex Application with Styles
Lesson 17: Customizing a Flex Application with Skins

Lesson 18: Creating Custom ActionScript Components

Who Is This Book For?

All the content of this book should work well for users of Flash Builder on any of its
supported platforms.

The Project Application

Adobe Flex 4: Training from the Source includes many comprehensive tutorials designed to
show you how to create a complete application using Flex 4. This application is an online
grocery store that displays data and images and takes a user through the checkout process,
ending just before the data would be submitted to a server.

By the end of the book, you will have built the entire application using Flex. You will begin by
learning the fundamentals of Flex and understanding how you can use Flash Builder in develop-
ing the application. In the early lessons, you will use Design mode to begin laying out the appli-
cation, but as you progress through the book and become more comfortable with the languages
used by Flex, you will spend more and more time working in Source mode, which gives you the
tull freedom and flexibility of directly working with code. By the end of the book, you should be
fully comfortable working with the Flex languages and may even be able to work without Flash
Builder by using the open source Flex SDK and its command-line compiler.

Errata

Although we have made every effort to create a flawless application and book, occasionally we
or our readers find problems. The errata for the book will be posted at www.flexgrocer.com.

XV
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Standard Elements in the Book

Each lesson in this book begins by outlining the major focus of the lesson at hand and intro-
ducing new features. Learning objectives and the approximate time needed to complete all the
exercises are also listed at the beginning of each lesson. The projects are divided into exercises
that demonstrate the importance of each skill. Every lesson builds on the concepts and tech-
niques learned in the previous lessons.

° TIP: An alternative way to perform a task or a suggestion to consider when applying the skills
you are learning.

E3 NOTE: Additional background information to expand your knowledge, or advanced techniques
you can explore to further develop your skills.

W CAUTION! Information warning you of a situation you might encounter that could cause errors,
problems, or unexpected results.

Boldface text: Words that appear in boldface are terms that you must type while working
through the steps in the lessons.

Boldface code: Lines of code that appear in boldface within code blocks help you easily iden-
tify changes in the block to be made in a specific exercise step.
<mx:Horizontallist dataProvider="{dp}"
labelFunction="multiDisplay"

columnWidth="130"
width="850"/>

Code in text: Code or keywords appear slightly different from the rest of the text so you can
identify them.

Code block: To help you easily identify ActionScript, XML, and HTML code within the book,
the code has been styled in a special font that’s different from the rest of the text. Single lines
of ActionScript code that are longer than the margins of the page are wrapped to the next line.
They are designated by an arrow at the beginning of the continuation of a broken line and are
indented under the line from which they continue. For example:
public function Product (_catID:Number, _prodName:String,
w_unitID:Number,_cost:Number, _listPrice:Number,

=_description:String,_isOrganic:Boolean,_isLowFat:Boolean,
=_imageName:String)
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Italicized text: Italics are used to show emphasis or to introduce new vocabulary.

Italics are also used for placeholders, which indicate that a name or entry may change depend-
ing on your situation. For example, in the path driveroot:/flex4tfs/flexgrocer, you would
substitute the actual name of your root drive for the placeholder.

Menu commands and keyboard shortcuts: There are often multiple ways to perform the
same task in Flash Builder. The different options will be pointed out in each lesson. Menu
commands are shown with angle brackets between the menu names and commands:

Menu > Command > Subcommand. Keyboard shortcuts are shown with a plus sign between
the names of keys to indicate that you should press the keys simultaneously; for example,
Shift+Tab means that you should press the Shift and Tab keys at the same time.

CD-ROM: The CD-ROM included with this book includes all the media files, starting files,
and completed projects for each of the lessons in the book. These files are located in the
start and complete directories. Lesson 1, “Understanding Rich Internet Applications,” does
not include exercises. If you need to return to the original source material at any point, you
can restore the FlexGrocer project. Some lessons include an intermediate directory, which
contains files in various stages of development in the lesson. Other lessons may include an
independent directory, which is used for small projects intended to illustrate a specific point
or exercise without impacting the FlexGrocer project directly.

Anytime you want to reference one of the files being built in a lesson to verify that you

are correctly executing the steps in the exercises, you will find the files organized on the
CD-ROM under the corresponding lesson. For example, the files for Lesson 4 are located on
the CD-ROM in the Lesson04 folder, in a project named FlexGrocer.fxp.

The directory structure of the lessons you will be working with is as follows:

Favarite Links Name ’ Date modified Type
B Documents | flexgrocer 3/31/201011:00 AM  File Folder
1 Lesson(1 3/31/2010 10:58 AM  File Folder
B Fieures Ji Lesson02 3/31/201010:58 AM  File Folder
B Music JJ Lesson03 3/31/2010 10:58 AM  File Folder
Mae» . Lesson04 3/31/201010:58 AM  File Folder
Folders v | L Lesson05 3/31/201010:58 AM  File Folder
§ Fiex | Lesson06 3/31/2010 10:58 AM  File Folder
| flexdtfs L Lesson07 3/31/2010 10:58 AM  File Folder
b fexgrocer | }) Lesson08 3/31/201010:58 AM  File Folder
b Lesson0l ‘ ‘ | Lesson03 3/31/201010:58 AM  File Folder
|| Lesson02 £ i Lessonl0 3/31/2010 10:58 AM  File Folder
[ ) Lesson1l 3/31/201010:58 AM  File Folder

Directory structure

Xvii
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Adobe Training from the Source

The Adobe Training from the Source and Adobe Advanced Training from the Source series are
developed in association with Adobe and reviewed by the product support teams. Ideal for
active learners, the books in the Training from the Source series offer hands-on instruction
designed to provide you with a solid grounding in the program’s fundamentals. If you learn
best by doing, this is the series for you. Each Training from the Source title contains hours of
instruction on Adobe software products. They are designed to teach the techniques that you
need to create sophisticated professional-level projects. Each book includes a CD-ROM that
contains all the files used in the lessons, completed projects for comparison, and more.

What You Will Learn

You will develop the skills you need to create and maintain your own Flex applications as you
work through these lessons.

By the end of the book, you will be able to:
o Use Flash Builder to build Flex applications

o Understand MXML, ActionScript 3.0, and the interactions of the two
o Work with complex sets of data

o Load data using XML

« Handle events to allow interactivity in an application

o Create your own event classes

« Create your own components, either in MXML or ActionScript 3.0

« Apply styles and skins to customize the look and feel of an application

« And much more. ..

Minimum System Requirements

Windows

o 2 GHz or faster processor

o 1 GB of RAM (2 GB recommended)
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o Microsoft Windows XP with Service Pack 3, Windows Vista Ultimate or Enterprise (32
or 64 bit running in 32-bit mode), Windows Server 2008 (32 bit), or Windows 7 (32 or 64
bit running in 32-bit mode)

o 1 GB of available hard-disk space

o Java Virtual Machine (32 bit): IBM JRE 1.5, Sun JRE 1.5, IBM JRE 1.6, or Sun JRE 1.6
o 1024x768 display (1280x800 recommended) with 16-bit video card

« Flash Player 10 or later

Macintosh

« Intel processor based Mac

o 0§ X10.5.6 (Leopard) or 10.6 (Snow Leopard)

e 1 GB of RAM (2 GB recommended)

« 1 GB of available hard-disk space

o Java Virtual Machine (32 bit): JRE 1.5 or 1.6

o 1024x768 display (1280x800 recommended) with 16-bit video card

o Flash Player 10 or later
The Flex line of products is extremely exciting, and we’re waiting to be amazed by what you
will do with it. With a strong foundation in Flex, you can expand your set of skills quickly.
Flex is not difficult to use for anyone with programming experience. With a little bit of initia-

tive and effort, you can fly through the following lessons and be building your own custom
applications and sites in no time.

Additional Resources

Flex Community Help

Flex Community Help brings together active Flex users, Adobe product team members, authors,
and experts to give you the most useful, relevant, and up-to-date information about Flex.
Whether you're looking for a code sample or an answer to a problem, have a question about the
software, or want to share a useful tip or recipe, you’ll benefit from Community Help. Search
results will show you not only content from Adobe, but also from the community.
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With Adobe Community Help you can:

« Fine-tune your search results with filters that let you narrow your results to just Adobe con-
tent, community content, just the ActionScript Language Reference, or even code samples.

o Download core Adobe Help and ActionScript Language Reference content for offline
viewing via the new Community Help AIR application.

o See what the community thinks is the best, most valuable content via ratings and comments.

o Share your expertise with others and find out what experts have to say about using your
favorite Adobe product.

Community Help AIR Application

If you have installed Flex 4 or any Adobe CS5 product, then you already have the Community
Help application. This companion application lets you search and browse Adobe and commu-
nity content, plus you can comment and rate on any article just like you would in the browser.
However, you can also download Adobe Help and reference content for use offline. You can
also subscribe to new content updates (which can be automatically downloaded) so that you'll
always have the most up-to-date content for your Adobe product at all times. You can down-
load the application from http://www.adobe.com/support/chc/index.html.

Community Participation

Adobe content is updated based on community feedback and contributions: You can
contribute content to Community Help in several ways: add comments to content or
forums, including links to web content; publish your own content via the Community
Publishing System; or contribute Cookbook Recipes. Find out how to contribute.
http://www.adobe.com/community/publishing/download.html

Community Moderation and Rewards

More than 150 community experts moderate comments and reward other users

for helpful contributions. Contributors get points: 5 points for small stuff like finding
typos or awkward wording, up to 200 points for more significant contributions like
long tutorials, examples, cookbook recipes, or Developer Center articles. A user’s
cumulative points are posted to their Adobe profile page and top contributors are
called out on leader boards on the Help and Support pages, Cookbooks, and Forums.
Find out more: www.adobe.com/community/publishing/community_help.html


http://www.adobe.com/support/chc/index.html
http://www.adobe.com/community/publishing/download.html
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Frequently Asked Questions

For answers to frequently asked questions about Community Help seehttp://community.
adobe.com/help/profile/faq.html

Adobe Flex and Flash Builder Help and Support www.adobe.com/support/flex/ where you
can find and browse Help and Support content on adobe.com.

Adobe TV http://tv.adobe.com is an online video resource for expert instruction and inspira-
tion about Adobe products, including a How To channel to get you started with your product.

Adobe Developer Connection www.adobe.com/devnet is your source for technical articles,
code samples, and how-to videos that cover Adobe developer products and technologies.

Cookbooks http://cookbooks.adobe.com/home is where you can find and share code recipes
for Flex, ActionScript, AIR, and other developer products.

Resources for educators www.adobe.com/education includes three free curriculums that use
an integrated approach to teaching Adobe software and can be used to prepare for the Adobe
Certified Associate exams.

Also check out these useful links:

Adobe Forums http://forums.adobe.com lets you tap into peer-to-peer discussions, questions
and answers on Adobe products.

Adobe Marketplace & Exchange www.adobe.com/cfusion/exchange is a central resource for
finding tools, services, extensions, code samples and more to supplement and extend your
Adobe products.

Adobe Flex product home page www.adobe.com/products/flex

Adobe Labs http://labs.adobe.com gives you access to early builds of cutting-edge technology,
as well as forums where you can interact with both the Adobe development teams building
that technology and other like-minded members of the community.

Adobe Certification

The Adobe Certified program is designed to help Adobe customers and trainers improve and
promote their product-proficiency skills. There are four levels of certification:

o Adobe Certified Associate (ACA)
o Adobe Certified Expert (ACE)
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o Adobe Certified Instructor (ACI)
o Adobe Authorized Trainer (AATC)

The Adobe Certified Associate (ACA) credential certifies that individuals have the entry-level
skills to plan, design, build, and maintain effective communications using different forms of
digital media.

The Adobe Certified Expert program is a way for expert users to upgrade their credentials.
You can use Adobe certification as a catalyst for getting a raise, finding a job, or promoting
your expertise.

If you are an ACE-level instructor, the Adobe Certified Instructor program takes your skills to
the next level and gives you access to a wide range of Adobe resources.

Adobe Authorized Training Centers offer instructor-led courses and training on Adobe
products, employing only Adobe Certified Instructors. A directory of AATCs is available at
http://partners.adobe.com.

For information on the Adobe Certified program, visitwww.adobe.com/support/certification/
main.html.


www.adobe.com/support/certification/main.html
www.adobe.com/support/certification/main.html
http://partners.adobe.com
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What You Will Learn

In this lesson, you will:

« Explore alternatives to page-based architecture
o See the benefits of rich Internet applications (RIAs)

o Compare RIA technologies

Approximate Time

This lesson takes approximately 30 minutes to complete.



LESSON 1

Understanding Rich
Internet Applications

Computers have played a role in business environments for more than five decades.
Throughout that time, the roles of client and server have constantly evolved. As businesses
and their employees have become more comfortable delegating responsibilities to comput-
ers, the look, feel, and architecture of computerized business applications have changed to
meet their demands. Today businesses are asking for even faster, lighter, and richer Internet
applications. In this lesson, you will learn about this evolutionary environment and understand
the business requirements that push developers to build rich Internet applications (RIAs).
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The Evolution of Computer Applications

In the earliest days of computerized business applications, all the processing took place on
mainframes, with the client having no role other than displaying information from the server
and accepting user input. This setup was largely dictated by the high cost of processing power.
Spreading powerful clients throughout the enterprise was simply not affordable, so all pro-
cessing was consolidated and “dumb terminals” provided the user interaction.

As memory and processing power became cheaper, dumb terminals were replaced by micro-
computers (or personal computers). With the added power, more desktop applications, such
as word processors and spreadsheets, could run as stand-alone applications, so no server

was necessary. One challenge faced by organizations with microcomputers was a lack of
centralized data. The mainframe era had everything centralized. The age of microcomputer-
distributed data made it more difficult to centralize business rules and synchronize data across
the enterprise.

To help resolve this issue, several vendors released platforms that sought to combine the
strengths of the microcomputer with those of the mainframe, which led to the birth of client/
server systems. These platforms afforded end users the power and ease of microcomputers while
allowing business logic and data to be stored in, and accessed from, a centralized location. The
new challenge introduced with client/server systems was distribution. Anytime changes needed
to be made to client applications, IT departments had to manually reinstall or upgrade the soft-
ware on every single desktop computer. Larger companies found they needed a full-time IT staff
whose primary responsibility was keeping the software on the end users’ desktops current.

With the explosive growth of the Internet in the 1990s, a new model for business applica-
tions became available. In this model, a web browser acted as a thin client whose primary
job was to render HTML (Hypertext Markup Language) and to send requests back to an
application server that dynamically composed and delivered pages to the client. This is often
referred to as a “page-based architecture.” This model successfully solved the distribution
problem of the client/server days; the specific page of the application was downloaded from
the server each time an end user needed it, so updates could be made in a single centralized
place and automatically distributed to the entire user base. This model was and continues to
be successful for many applications; however, it also creates significant drawbacks and limi-
tations. In reality, Internet applications bore a great resemblance to mainframe applications,
in that all the processing was centralized at the server, and the client only rendered data and
captured user feedback. The biggest problems with this surrounded the user interface (UI).
Many of the conveniences that end users grew to accept over the previous decade were lost,
and the UI was limited by the capabilities of HTML. For example, desktop software as well
as client/server applications frequently allow drag-and-drop. However, HTML applications
almost never do; they are prevented by the complexities of—and a lack of cross-browser
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support for—the DHTML (Dynamic HTML) elements that are required to implement drag-
and-drop in a pure HTML/DHTML solution.

In most cases, the overall sophistication of the client-side solutions that could be built and
delivered was greatly reduced. Although the web has offered great improvements in the ease
and speed of deploying applications, the capabilities of web-based business applications took
a big step backward because browser-based applications had to adapt to the limitations of the
web architecture: HTML and the Hypertext Transport Protocol (HTTP).

Today, the demands on Internet-based applications continue to grow and are often quite dif-
ferent from the demands of the mid-1990s. End users and businesses are demanding more
from their investments in Internet technology. The capability to deliver true value to users is
forcing many companies to look toward richer models for Internet applications—models that
combine the media-rich power of the traditional desktop with the deployment and content-
rich nature of web applications.

As Internet applications begin to be used for core business functions, the maintainability of
those applications becomes more crucial. The maintainability of an application is directly
related to the application’s architecture. Sadly, many web applications were built with little
thought about the principles of application architecture and are therefore difficult to maintain
and extend. Today, it is easier to build a solid architecture for an application by providing a
clean separation between the business, data access, and presentation areas. With the introduc-
tion of elements such as web services, the concept of a service-oriented architecture (SOA)
has become more feasible for web-based applications.

To meet the demands of businesses, RIAs should be able to do the following:

« Provide an efficient, high-performance way to execute code, content, and communica-
tions. In the next section of this lesson, you will explore the limitations of the standard
HTML-based applications and learn that traditional page-based architectures have a
number of performance-related challenges.

o Provide powerful and extensible object models to facilitate interactivity. Web browsers have
progressed in recent years in their capability to support interactivity through the Document
Object Model (DOM) via JavaScript and DHTML, but they still lack standardized cross-
platform and cross-browser support. Although there are drafts of standards that may
address these limitations in the future, building RIAs with these tools today so that they
work on a variety of browsers and operating systems involves creating multiple versions of
the same application.

« Enable using server-side objects via Web Services or similar technologies. The promise
of RIAs includes the capability to cleanly separate presentation logic and user interfaces
from the application logic housed on the server.
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« Enable use of Internet applications when offline. As laptops and other portable devices
continue to grow in popularity, one of the serious limitations of Internet applications is
the requirement that the machine running the application be connected to the Internet.
Although users can be online the vast majority of the time, business travelers know there
are times when an Internet connection is not possible. A successful RIA should enable
users to be productive with or without an active connection.

The Break from Page-Based Architecture

For experienced web developers, one of the biggest challenges in building RIAs is breaking
away from a page-based architecture. Traditional web applications are centered on the concept
of a web page. Regardless of which server-side technologies (if any) are used, the flow goes
something like this:

1. The user opens a browser and requests a page from a web server.
2. The web server receives the request.

3. The web server hands the request to an application server to dynamically assemble the
web page, or it retrieves a static page from the file system.

4. The web server sends the page (dynamic or static) back to the browser.

5. The browser draws the page in place of whatever was previously displayed.

Even when most of the content of the previous page is identical to the new page, the entire
new page needs to be sent to the browser and rendered. This is one of the inefficiencies of
traditional web applications: Each user interaction requires a new page to be loaded in the
browser. One of the key goals of RIAs is to reduce the amount of extra data transmitted with
each request. Rather than download an entire page, why not download only the data that
changed and update the page the user is viewing? This is the way standard desktop and client/
server applications work.

Although this goal seems simple and is readily accepted by developers taking their first plunge
into RIA development, web developers often bring a page-based mindset to RIAs and struggle to
understand how to face the challenges from the page-based world, such as “maintaining state.”
For example, after users log in, how do we know who they are and what they are allowed to do
as they navigate around the application?

Maintaining state was a challenge introduced by web-based applications. HTTP was designed
as a stateless protocol: Each request to the server was an atomic unit that knew nothing
about previous requests. This stateless nature allowed for greater efficiency and redundancy
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because a connection did not need to be held open between browser and server. Each new
page request lasted only as long as the server spent retrieving and sending the page, allowing a
single server to handle a much larger number of simultaneous requests.

But the stateless nature of the web added challenges for application developers. Usually,
applications need to remember information about the user: login permissions, items added
to a shopping cart, and so on. Without the capability to remember this data from one request
to the next, true application development would not be possible. To help solve this problem, a
series of solutions were implemented revolving around a unique token being sent back to the
server with each request (often as cookies, which are small text files containing application-
specific identifiers for an individual user) and having the server store the user’s information.

Unlike traditional web applications, RIAs can bypass many of these problems. Because the
application remains in client RAM the entire time it’s used (instead of being loaded and
unloaded like a page-based model), variables can be set once and accessed throughout the
application’s life cycle.

A different approach to handling state is just one of many places in which building applications
requires a slightly different mindset than web application development. In reality, web-based
RIAs bear more resemblance to client/server applications than they do to web applications.

The Advantages of Rich Internet Applications

Unlike the dot-com boom days of the mid- to late 1990s, businesses are no longer investing in
Internet technologies simply because they are “cool” To succeed, a new technology must dem-
onstrate real return on investment and truly add value. RIAs achieve this on several levels:
They can reduce development costs and add value throughout an organization.

Business Managers

Because users can work more easily with RIA software, the number of successful transactions
is increasing. Occurring across many industries, this increase can be quantified: Businesses
can measure things like the productivity of employees using intranet applications or the
percentage of online shoppers who complete a purchase. More productive employees, making
fewer mistakes, can drastically reduce labor costs, and growing online sales increase revenue
and decrease opportunities lost to competitors.

IT Organizations

Breaking away from page-based architectures reduces the load on web servers and reduces
overall network traffic. Rather than entire pages being transmitted over and over again, an
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entire application is downloaded once; then, the only communication back and forth with
the server is the data to be presented on the page. Easing the server load and network traffic
can noticeably reduce infrastructure costs. RIAs that are developed using sound architectural
principles and best practices can also greatly increase the maintainability of an application as
well as greatly reduce the development time to build the application.

End Users

As the success of devices such as Apple’s iPhone and Google’s Android-based phones clearly
demonstrates, a rich user experience matters, and people are willing to pay for it. End user
experiences are one of the greatest benefits of RIAs.

A well-designed RIA greatly reduces users’ frustration levels because they no longer need to
navigate several pages to find what they need, nor do they have to wait for a new page to load
before continuing to be productive. Additionally, the time users spend learning how to use
an application can be greatly reduced, further empowering them. Today, there are a number
of excellent applications that would not be possible without the concepts of an RIA, such as
the MLB.TV Media Player at MLB.com, which delivers real-time and on-demand games with
statistics and commentary, or the FedEx Custom Ceritical shipment tracking dashboard that
tracks high-value shipments as they move toward delivery. These applications provide excel-
lent examples of the ease of use an RIA can offer an end user.

RIA Technologies

Today, developers have several technology choices when they start building RIAs. Among
the more popular technologies are those based on HTML, such as AJAX (Asynchronous
JavaScript and XML), and those based on plug-ins. Plug-in-based options execute code writ-
ten in languages such as MXML/ActionScript or XAML/.NET in a virtual machine (Flash
Player and Silverlight, respectively); these are installed inside the web browser.

The current RIA landscape offers four paths: HTML/AJAX, Java, Microsoft Silverlight, and
Adobe Flash Platform. Each has distinct advantages and disadvantages when applied to an
RIA. As with many things in life, the key is discovering the right tool for your circumstance.

Asynchronous JavaScript and XML (AJAX)

One of the easier technologies to understand (but not necessarily to implement) is AJAX. It
is based on tools already familiar to web developers: HTML, DHTML, and JavaScript. The
fundamental idea behind AJAX is to use JavaScript to update the page without reloading it.
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A JavaScript program running in the browser can insert new data into the page or change

its structure by manipulating the HTML DOM without reloading a new page. Updates may
involve new data loaded from the server in the background (using XML or other formats) or
in response to user interaction, such as a mouse click or hover.

Early web applications used Java applets for remote communication. As browser technologies
developed, other means, such as IFrames (floating frames of HTML content that can speak
to each other and to servers), replaced the applets. In recent years, XMLHttpRequest was
introduced into JavaScript, facilitating data transfers without the need for a new page request,
applet, or IFrame.

In addition to the benefit of using familiar elements, AJAX requires no external plug-in. It
works purely on the browser’s capability to use JavaScript and DHTML. However, the reli-
ance on JavaScript poses one of the new liabilities of AJAX: It fails to work if the user disables
JavaScript in the browser.

Another issue with AJAX is that it has varying levels of support for DHTML and JavaScript

in different browsers on different platforms. When the target audience can be controlled (say,
for intranet applications), AJAX can be written to support a single browser on a particular
platform. Many businesses today standardize their browsers and operating systems. However,
when the audiences are opened up (such as those for extranet and Internet applications),
AJAX applications need to be tested, and often modified, to ensure that they run identically in
all browsers on all operating systems.

Finally, HTML and JavaScript were not created with applications in mind. This means that, as a
project grows in scale, the combination of code organization and maintenance can be challenging.

AJAX is not likely to go away anytime soon, and each day more high-profile AJAX applica-
tions (such as Google Maps) are launched to great acclaim. In fact, for certain classes of appli-
cations, usually smaller widgets and components, AJAX is clearly a better solution than any of
its competitors due to its small size and relatively independent deployment model.

It should be noted that AJAX is not a programming model in and of itself. It is really a collec-
tion of JavaScript libraries. Some of these libraries include reusable components designed to
make common tasks easier. Because AJAX lacks a centralized vendor, integrating these librar-
ies introduces dependencies on third parties, which assumes a certain amount of risk.

Draft proposals around HTML 5 aim to reduce some of the complexity and certainly
the disadvantages of working in this environment. However, at this time we must take a
wait-and-see approach to identifying how organizations producing browsers adopt and
implement this technology.
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Java Virtual Machine

Java—and the languages and frameworks built on Java—are the de facto standard for most
enterprise server applications. However, Java has had a traditionally difficult time on the client
for many reasons, including download size and perceived and real difficulties maintaining and
updating the Java runtime.

Although there are certainly some success stories of Java client-side code, such as the Eclipse
project (the development environment that Flash Builder itself uses), Java is still struggling to
gain market share in the RIA space.

The current offering from the Java community in the RIA space is called JavaFX, a software
platform designed to run across many JavaFX-enabled devices. While JavaFX has been
embraced strongly by some of the Java community, it has so far received a lukewarm welcome
by those not already committed to Java as their end-to-end solution.

Microsoft Silverlight
As of the time of writing, Microsoft has just released a beta version of Silverlight 4.0, its solu-

tion for building RIAs. It is a comprehensive offering whose many pieces include:

o Silverlight—A web-based application framework that provides application functionality,
written in a subset of .NET.

o XAML—Extensible Application Markup Language. The XML-based language in which
you declare user interfaces, XAML is somewhat analogous to Flex’s MXML language,
which you will learn about shortly.

o Microsoft Expression Studio—A professional design tool intended to build Windows
client applications as well as web applications targeted for the Silverlight player. The suite
specifically includes:

o Expression Web—A visual HTML editor

o Expression Blend—A visual application that builds and edits applications for WPF
(Windows Presentation Foundation) and Silverlight applications

o Expression Designer—A graphics editor
o Expression Encoder—A video encoder

With these tools, Microsoft is promoting a workflow in which designers create compel-
ling user interfaces with Expression (using WPF or Silverlight), and then developers
implement the business and data access logic.
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As of the time of writing, Windows and Mac OS X support Silverlight. A Linux and
FreeBSD implementation written by Novell, named Moonlight, brings this content to
those operating systems.

Silverlight is beginning to offer a compelling platform, especially for NET developers who
can use tools such as Microsoft Visual Studio and leverage existing knowledge to quickly
create new applications. The only limitation that Microsoft seems to have at this moment is
the distribution of the Silverlight runtime, which is still limited even on Windows, let alone
Mac and Linux.

Silverlight is absolutely worth watching over the coming year.

Adobe Flash Platform

One of the leading competitors in the RIA space is the Adobe Flash Platform. The platform
is composed of a number of tools and technologies designed to provide rich and compelling
user experiences while maximizing developer productivity and designer involvement.

While many pieces to the Flash Platform can be included as needed for different types of
applications, the following sections include the ones most relevant to this book.

Adobe Flash Player and AIR

Originally written as a plug-in to run animations, Flash Player has evolved significantly over the
years, with each new version adding capabilities while still maintaining a very small footprint.
Over the past decade, Flash Player has gained near ubiquity, with some version of it installed

in more than 99 percent of all desktops. Since 2002, Macromedia (now part of Adobe) began
focusing on Flash as more than an animation tool. With the Flash 6 release, Macromedia began
providing more capabilities for building applications. It found that the ubiquity of the player,
combined with the power of the scripting language (ActionScript), enabled developers to build
full browser-based applications and get around the limitations of HTML.

By targeting Flash Player, developers could also break away from browser and platform
incompatibilities. One of the many nice features of Flash Player was that content and applica-
tions developed for any particular version of Flash Player would usually run on any platform/
browser that supported that version. With very few exceptions, that remains true today.

AIR (Adobe Integrated Runtime) continues the tradition of Flash Player, but removes depen-
dency on the browser. AIR allows content written for Flash Player, in addition to HTML and
JavaScript, to run as a desktop application, effectively eliminating the need for ActionScript
developers to learn additional languages should they wish to deploy their applications as more
traditional applications or to nondesktop devices.

11
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Flash Professional

An industry-leading tool for creating engaging experiences, Flash is familiar to most designers
and many developers worldwide. It provides a rich environment to create graphic assets as well
as animations and motion.

Flash Professional can be used alone to create RIAs; however, the environment is intended
for designers creating interactive content and may seem unfamiliar to developers who wish
to build RIAs using a more traditional development methodology. Originally, this kept many
serious developers from successfully building applications on the Flash Platform, leading to
the introduction of the Flex framework.

Flex

Sensing the need for RIA tools that were more developer-friendly, Macromedia created a
language and a compiler that enabled developers to work with other, familiar languages from
which the compiler could create applications to run in Flash Player. In 2004, Macromedia
released Flex 1.0 (followed by Flex 1.5 in 2005). Adobe continued this cycle, releasing Flex 2.0,
Flex 3.0, and Flex 4 in 2006, 2008, and 2010, respectively. Functionally, Flex applications are
similar to AJAX applications, in that both are capable of dynamic updates to the user interface
and both include the ability to send and load data in the background.

Flex goes further by providing a richer set of controls and data visualization components
along with the next generation of developer tools and services to enable developers every-
where to build and deploy RIAs on the Flash Platform.

Flex builds on several key technologies and introduces several new pieces:

« ActionScript 3.0—A powerful object-oriented programming language that advances
the capabilities of the Flash Platform. ActionScript 3.0 is designed to create a language
ideally suited for building RIAs rapidly. Although earlier versions of ActionScript offered
the power and flexibility required for creating engaging online experiences, ActionScript
3.0 advances the language, improving performance and ease of development to facili-
tate even the most complex applications with large datasets and fully object-oriented,
reusable code.

o MXML—A declarative XML syntax that allows for the simplified creation and mainte-
nance of user interfaces. MXML provides an easy way to visualize and implement the
hierarchical nature of a complex UI without the need to directly write and maintain
ActionScript code. MXML is automatically compiled to ActionScript during the process
of building a Flex application.
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o Flash Player 10 (FP10)—Building on the success of Flash Player 9, this next genera-
tion of Flash Player focuses on improving script execution and driving Flash Player to
additional smaller devices. To facilitate this improvement, FP10 introduces optimizations
to the ActionScript Virtual Machine (AVM), known as AVM2, a virtual machine that
understands how to execute ActionScript 3.0 code regardless of the device displaying
the content (for example, a mobile phone, a TV, or a desktop computer). Major improve-
ments in runtime-error reporting, speed, memory footprints, and improved use of hard-
ware acceleration are allowing developers for this platform to target a variety of devices
well beyond the desktop/web browser. Unlike applications built with JavaScript, Flash
Player is capable of using a just-in-time (JIT) compilation process that enables the code to
run faster and consume less memory, like a native application installed on your computer.

 Flex SDK—Using the foundation provided by FP10 and ActionScript 3.0, the Flex
framework adds an extensive class library to enable developers to easily use the best
practices for building successful RIAs. Developers can get access to the Flex framework
through Flash Builder or the free Flex SDK, which includes a command-line compiler
and debugger, enabling developers to use any editor they prefer and still be able to access
the compiler or debugger directly.

o Flash Builder 4—Flash Builder is the newly rebranded IDE (integrated development
environment) built on the success of Flex Builder 2 and 3. Providing developers with an
environment specifically designed for building RIAs, Flash Builder 4 takes the IDE to
the next level. Built on top of the industry-standard open source Eclipse project, Flash
Builder 4 provides an excellent coding and debugging environment and promotes best
practices in coding and application development. Drawing on the benefits of the Eclipse
platform, it provides a rich set of extensibility capabilities, so customizations can easily be
written to extend the IDE to meet specific developers’ needs or preferences.

Flash Catalyst

Flash Catalyst is a new tool focused on designers creating RIAs. Catalyst allows designers to
build applications by selecting portions of preexisting artwork created in Adobe Photoshop,
lustrator, or Fireworks and then indicating how that artwork relates to the application
(scroll bar, button, and so on).

Using this tool, a designer can create pixel-perfect application shells complete with behaviors,
transitions, and even data placeholders that are ready for integration and implementation

by a developer using Flash Builder 4. The combination of these tools represents a powerful
cross-platform designer-developer workflow built on the industry-standard graphics editing
capabilities offered by the Adobe Creative Suite.
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Flash Platform Server Technologies

Although beyond the scope of this book, the Flash Platform extends further to the server, pro-
viding services and functionality that your RIAs can consume. Available servers and services
range from workflow engines to data persistence and from messaging to video publishing

and delivery.

Although you do not need any of these components to build rich experiences and applica-
tions, they do provide amazing capabilities that can extend your applications’ reach and use.

What You Have Learned

In this lesson, you have:

« Explored the evolution of computer applications (pages 4-6)
« Explored alternatives to page-based architecture (pages 6-7)
« Explored the benefits of RIAs (pages 7-8)

o Compared RIA technologies (pages 8-14)
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What You Will Learn

In this lesson, you will:

o Create a Flash Builder project

o Understand the parts of the Flash Builder workbench: editors, views, and
perspectives

o Create, save, and run application files

o Use some of the features in Flash Builder that make application development
faster and easier, such as code hinting and local history

o Work in both Source view and Design view

o Use various views, such as the Package Explorer

'
Z
O
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—

Approximate Time

This lesson takes approximately 1 hour and 30 minutes to complete.




LESSON 2

Getting Started

You're ready to start your adventure of learning Adobe Flex, so the first thing to do is become
familiar with the environment in which you will be developing your applications. This environ-
ment is Adobe Flash Builder, which is based on the Eclipse platform. The Eclipse platform is an
open source integrated development environment (IDE) that can be extended. Flash Builder
has extended and customized Eclipse for building Flex applications.

In this lesson, you become familiar with Flash Builder by building the main application files of
the FlexGrocer application that you will be working on throughout this book. While working
on the FlexGrocer application, you will learn about the Flash Builder interface and how to
create, run, and save application files. You will also discover some of the many features Flash
Builder offers to make application development easier.

Create a Flex project.
(
Choose a name and location for your project, and configure the server technology your praject will be using. |

Project name: | FlexGrocer

Project location
7] Use defautt location

Folder: c\flexdtfs\flexgrocer

Application type
@ [ Web (runs in Adobe Flash Player)
© [pA Desktop (runs in Adobe AIR)

Flex SDK version
@ Use default SDK (currently "Flex 4.0%) Configure Flex SDKs...
©) Use a specific SDK: | Flex 4.0

Flex 4.0 requires Adobe Flash Player 10,

Server technology
Applicfion servertype
Use remaote object access service
LiveCycle Data Services ES
BlazeDS

ColdFusion Flash Remoting

@ <Back | Nea> [ Enish ][ Concel

Creating a new project in Flash Builder

17
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Getting Started with Flex Application Development

Before you can build a building, you must lay the foundation. This lesson is the foundation
for further Flex development. You will finish this lesson knowing how to manipulate Flash
Builder in ways that make the process of Flex development easier and faster. Along the way,
you will create the main application file that defines the FlexGrocer application.

Part of the study of any new body of knowledge is learning a basic vocabulary, and in this
lesson you will learn the basic vocabulary of both Flex development and Flash Builder. You
will understand terms such as view, perspective, and editor in relationship to the Flash Builder
workbench. Also, you will understand the terms describing the processes that transform the
text you enter in Flash Builder into the type of file you can view with your browser using
Flash Player.

Creating a Project and an MXML Application

In this first exercise, you will create a Flex application. To do so, you must first create a project
in Flash Builder. A project is nothing more than a collection of files and folders that help

you organize your work. All the files you create for the FlexGrocer application will be in this
project. You'll also see that you have two choices when working with an application file: You
can work in either Source view or Design view. In most cases, the view you choose will be a
personal preference, but at times some functionality will be available in only one view.

Also in this exercise, you will run the Flex application. You'll discover how the code you write
is turned into a SWF file that is viewed in a browser.

1 Start Flash Builder: On Windows choose Start > Programs > Adobe > Adobe Flash
Builder; on Mac OS open the Flash Builder application from the Adobe Flash Builder 4
folder in your Applications directory.

This is most likely the way you will start Flash Builder. You may already have Eclipse
installed on your computer and previously added the Flex functionality using the plug-in
configuration. In that case, you need to open Eclipse as you have before, and switch to the
Flash perspective.

2 Choose File > New > Flex Project. For the Project name, enter FlexGrocer. Deselect the
“Use default location” check box, and for the Folder location enter driveroot:/flex4tfs/
flexgrocer. Be sure that Web is selected as the application type, and that the application
server type is set to None/Other.
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E3 NOTE: Driveroot is a placeholder for the name of the root drive of the operating system you are
using, either Windows or Mac. Replace driveroot with the appropriate path. Also, note that the
directory name is case sensitive.

Create a Flex project.

Choose a name and location for your project, and configure the server technology your project will be using.

Project name: | FlexGrocer

Project location
[] Use default lacation

Folder. c\flexdtfs\flexgrocer

Application type

@ _ﬁ Web (runs in Adobe Flash Player)
@ Lﬁ Desktop (runs in Adobe AIR)

Flex SDK version
@ Use default SDK (currently "Flex 4.0")

Configure Flex SDKs...
(@) Use a specific SDK: | Flex 4.0
Flex 4.0 requires Adobe Flash Player 10,
Server technology
Application server type: | None/Other =
[7] Use remote object access service
LiveCycle Data Services ES
BlazeDS
ColdFusion Flash Remoting

The project name should reflect the files contained in the project. As you continue your
work with Flash Builder, you’ll soon have many projects, and the project names will help
remind you which files are in each project.

Do not accept the default location entry. The default uses your Documents directory and
places files very deep in the directory structure. For simplicity’s sake, you are putting your
work files right on the root drive.

Flash Builder lets you choose whether to use the most recent compiler (the default
choice) or one from a previous version, by selecting the appropriate “Flex SDK version”
radio button. For this application, you should use the Flex 4.0 compiler.

3 Click Next.

19
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4 Leave the output folder for the compiled Flex application as bin-debug. At this time, there
is no need to change this default. Then click Next.

Configure Qutput
Specify the folder where your compiled Flex application will be output.

Compiled Flex application location
This folder will be inside your project folder.

Outputfolder: bin-debug Browse...

@ <Back |[ Medt» i[ Finish ][ Cancel

5 Ensure that FlexGrocer.mxml is set as the main application filename.

By default, Flash Builder gives the main application file the same name as your project
name. Flash Builder automatically creates the main application file for you and includes

the basic structure of a Flex application file.

Create a Flex project.

Set the build paths for the new Flex project.

(% Source path | Bk Library path

Componentset @ MX+Spark ) Monly  [Learn more

Framework linkage: Use SDK default (runtime shared library) =

Build path libraries:
=k Flex4.0 - C\Program Files\Adobe\Adobe Flash Builder Beta 2\sdks\4.00 Add Piosect

(& libs
Add SWC...

[ AddFecsog |

[7] Verify RSL digests (recommended for production)

Use local debug runtime shared libraries when debugging

[¥] Automatically determine library ordering based on dependencies

Main source folder: ~ src Browse...

Main application file:  FlexGrocer.mxml Browse...

Output folder URL:

® [ SBack. J|  Ned» | Finish | [ Cancel




Creating a Project and an MXML Application

E3 NOTE: MXML is a case-sensitive language. Be sure to follow the case of the filenames in tags

shown in this book.

6 Click Finish and see the project and application file you created.

Here you see your first Flex application. Currently the application is displayed in Source

view. Later in other lessons, you will also look at this application in Design view.

Source view and Design view buttons

Package Explorer

Fild Edit Source Mavigste Search Profct Ifats Run Window Help

Run button Open Perspective button

H (default package)
T FlexGrocer.mxml
=) Flexd0
(& bin-debug
(& htmi-template
@ libs

frusio-s-o-alal @in-svo-a = (@)
el package Bxplorer 32| = O | [ iFiexfroce ; =8
s @ w el
'@;ﬂsﬁr?w 1 <?xml version="1.0" encoding="utf-8"2> -

2E<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"

3 xmlns:s="library://ns.adobe.com/flex/spark"

4 =mlns:mx="library://ns.adobe.com/flex/mz" minWidth="955" minHeight="600">
58 <fx:Declarations>

§ <!-- Place non-visual elements (e.g., services, value objects) here -->

7 </fx:Declarations>

8 </s:Application>

5

Boe|Bxe ~

5% Outline &2 =0

[+ Application
< Declarations

< ¥

2l problems 22 | 9§ Data/Services | E Network Mditor| 4 Search | [3] AsDoc| Sl
0 itelns
. T i
Defeription Resource Path Location | Type
ITvee  [Type
P | Writable | Insert :

Line numbers  Problems view Editor

21
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The default application file contains some basic elements. The first line of code

<?xml version="1.0" encoding="utf-8"7?>

is an XML document-type declaration. Because MXML is an XML standard language, the
document declaration should be included in the code.

Starting with the second line of code,

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600">

you will see definitions for a Flex main application and their associated namespaces. A mini-
mum height and width for the application are also defined. The <s:Application> tag repre-
sents the outside container, the holder of all the content in the Flex application. You can have
only one <s:Application> tag per Flex application.

Inside the <s:Application> tag are three attribute/value pairs that refer to URLs, such as
xmlns:fx="http://ns.adobe.com/mxml/2009". These declarations are XML namespaces: They
say where the definitions for the classes you will use in your application are and how you refer
to those classes. In Flex 4 applications, it is common to have the three namespaces provided, as
you are likely to reference three particular libraries of classes: Flex language tags, represented
by the fx namespace; Flex Spark components, represented by the s namespace; and Flex MX
components, represented by the mx namespace. The Flex language tags represent elements that
are needed for Flex 4 applications, but these elements are not actually classes within the Flex 4
SDK. You will find the <fx:Declarations> tag one of the more frequently encountered language
tags. Declarations will be explained in more detail when events are discussed. The Spark classes
represent the new components in Flex 4, and the MX classes represent Flex 3 classes you may
use in your application. As you will discover over the next several lessons, some classes in Flex 3
have not yet been created for Flex 4. By using the namespaces for both Flex Spark and MX com-
ponents, you will be able to mix and match these two sets of components.

E3 NOTE: In XML nomenclature, the part of the attribute between the colon (:) and the equal sign
(=) is known as the prefix, and the quoted string after the equal sign is known as the Universal
Resource Identifier (URI). So, given xmlns:s="library://ns.adobe.com/flex/spark’ s is the
prefix, and library://ns.adobe.com/flex/spark is a URI.

In a configuration file called flex-config.xml, an association is made between these URIs
and an associated manifest file. Each manifest file contains a delineation of all the legal tags
that can be used with that particular prefix and of the location of the class to which each tag
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will refer. In a standard installation of Flash Builder on a PC, the manifest files are located

in installationdirectory/ Adobe/ Adobe Flash Builder 4/sdks/4.0.0/frameworks. On a Mac, the
manifest files are found at installationdirectory/ Adobe Flash Builder 4/sdks/4.0.0/frameworks.
The fx namespace is pointing to the mxml-2009-manifest.xml, the s namespace points to the
spark-manifest.xml, and the mx namespace points at the mx-manifest.xml

E3 NOTE: If you look in the manifest file for the fx namespace (mxml-2009-manifest.xml), you will
notice a conspicuous absence of Declarations as one of the listed classes. In fact fx:Declarations
is not a reference to a class, so much as it is a compiler directive, instructing the compiler how
to associate metadata with the ActionScript class created from the MXML. It is more important
to note that the other two manifest files do indeed contain references to all the classes you will
make use of when using their namespaces.

Part of the spark-manifest.xml file is shown here.

<l-- Flex4 Framework —>
<component id="AddAction" class="spark effects AddAction"/>
<component id="Animate" class="spark.effects. Animate"/>
<component id="AnimateColor" class="spark effects AnimateColor"/>
<component id="AnimateFilter" class="spark effects AnimateFilter"/>
<component id="AnimateTransitionShader" class="spark effects.AnimateTransitionShader"/=
<component id="AnimateTransform" class="spark effects AnimateTransform"/=
<component id="AnimateTransform3D" class="spark effects.AnimateTransform3D"/>
<component id="Animation" class="spark effects animation Animation"/>
<component id="Application" class="spark components Application"/>
<component id="ArrayCollection" class="mx.collections.ArrayCollection" lookupOnly="true"/>
<component id="ArrayList" class="mx collections ArrayList" lookupOnly="true"/>
<component id="BasicLayout" class="spark.layouts.BasicLayout"/>
<component id="BevelFifter" class="spark filters BevelFilter"/>
<component id="Bifmaplmage" class="spark primitives Bitmaplmage"/>
<component id="Block" class="spark layouts.supportClasses.Block"/>
<component id="BlurFilter" class="spark filters BlurFilter"/>
<component id="Border" class="spark.components.Border"/=|
<component id="Bounce" class="spark effects easing Bounce"/>
<component id="Button" class="spark components Button"/>
<component id="ButtonBar" class="spark.components.ButtonBar"/>
<component id="ButtonBarButton" class="spark components ButtonBarButton"/>
<component id="ButtonBarHorizontalLayout" class="spark.components_supportClasses.ButtonBarHorizontalLayout"/>
<component id="ButtonBase" class="spark.components.supportClasses.ButtonBase'"/>
<component id="CallAction" class="spark effects.CallAction"/>
<component id="CheckBox" class="spark.components.CheckBox"/>
<component id="ColorMatrixFilter" class="spark filters ColorMatrixFilter"/>
<component id="ColorTransform” class="flash.geom.ColorTransform" lookupOnly="true"/>
<component id="ColumnAlign" class="spark layouts.ColumnAlign"/=
<component id="ConvolutionFilter" class="spark filters. ConvolutionFilter"/>
<component id="CrossFade" class="spark.effects.CrossFade"/>
<component id="DataGroup" class="spark components DataGroup"/>
<component id="DataRenderer" class="spark_components.DataRenderer"/>
<component id="DisplacementMapFilter" class="spark fiters DisplacementMapFilter"/=
<component id="DropDownList" class="spark components DropDownList"/>
<component id="DropShadowFilter" class="spark filters.DropShadowFilter"/>
<component id="Elastic" class="spark effects easing Elastic"/>
<component id="Ellipse" class="spark primitives Ellipse"/>
<component id="Fade" class="spark.effects.Fade">

component id="FilledFlement” class="snark nrimitives sunnortClasses FilledFlement")

Finally, a minimum height and width are defined for the application. By specifying these,
Flash Player will know whether the browser that the application is running in is large enough
to fit the application. If the browser is not large enough, scroll bars need to be added to allow
the user to access the rest of the application.
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Understanding the Flash Builder Workbench

Before you do any more work on your application file, you need to become more familiar with

the Flash Builder workbench, which is everything you see in Flash Builder. In this exercise you

will learn what views, editors, and perspectives mean in the workbench.

1

Close the current editor by clicking the X on the right side of the FlexGrocer.mxml editor
tab. All editors have a tab at the top left of the editor area.

Whenever you open a file, it is opened in the workbench in what is called an editor. You
just closed the editor containing the FlexGrocer.mxml file. You can have many editors
open at once in the workbench, and each will contain a file with code in it.

Open the editor containing the FlexGrocer.mxml file from the Package Explorer by
double-clicking the filename.

You can also open the file by right-clicking the filename and choosing Open.
Make the editor expand in width and height by double-clicking the editor tab.

Sometimes you will want to see as much of your code as possible, especially because Flash
Builder does not wrap text. Simply double-clicking the editor tab expands (maximizes)
the editor in both width and height, showing as much code as possible.

Restore the editor to its previous size by double-clicking the tab again.
As you see, you can easily switch between expanded and nonexpanded editors.

Click the Design view button in the editor to view the application in Design view. Your
application looks more like the way it will look to an end user.

The workbench looks radically different in Design view, which allows you to drag user
interface controls into the application. You will also be able to set property values in
Design view.

Return to Source view by clicking the Source view button in the editor.

Most frequently, you will be using Source view in this book, but some tasks are better
performed in Design view.

Close the Package Explorer by clicking the X on the Package Explorer tab. Just like editors,
views have tabs at their top left.

In Flash Builder, the sections displaying content are called views.

Reopen the Package Explorer by choosing Window > Package Explorer.
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After you close a view, you can reopen it from the Window menu. There are many views; in
fact, if you choose Window > Other Views you'll see a window listing many of the views.

| type filter text |

o 1= General

b & VS

» ( Debug

[ (= Flash Builder
b [ Flash Profile
b & Help

b & Team

Use F2 to display the description for a selected view.

[ o) il

9 Click the Open Perspective button just above the top right of the editor, and choose the
Flash Debug perspective.

FEile Edit Source Navigate Search Project Daja Run Window Help =
N-E i0-%-%-8la- i@ i [ Pk Debug | 1 >
5 Debug 32 | o o om M| 2o g 5| 3 Y T B|[e9- variables 52 | 9 Breakpoints| &1 Expressions LH+hE~voO
q v

| Rerosssman. ] S
‘E Source Design

1 <?xml version="1.0" encoding="utf-8"2> -

2F¢s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"

3 xmlns:s="library://ns.adobe.com/flex/spark™

4 xmlns:mx="library://ns.adobe.com/flex/mx"

5 minWidth="955" minHeight="600">

6= <fx:Declaration

A perspective is nothing more than a layout of views that you want to use repeatedly. Flash
Builder comes with built-in Flash and Flash Debug perspectives. You can adjust the lay-
out of views in Flash Builder in any way that works best for you, and save it as a perspec-
tive by choosing Window > Perspective > Save Perspective As. Once it’s saved, you can
switch to that perspective from the Open Perspective menu at any time.

Return to the Development perspective.

As you can see, it is easy to switch between perspectives. Later in the lesson, you'll use the
Debug perspective and discover its many helpful options.
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11 If they are not showing, turn on code line numbers by choosing Window > Preferences.
In the dialog box, click the disclosure triangles to the right of General and then Editors
to expand the menus. Finally, click Text Editors and select the check box for “Show
line numbers.”

@
[type filter text | | TextEditors
4 General
Undo history size: 200
b Appearance
Compare/Patch Displayed tab width: 4
E:”te"t Types [Elinsert spaces for tabs
a itors
7] Highlight t
File Associations A e
» [TextEditors) [] Show print margin
Keys q mn: |80
1> Metwork Connections
:““:““’5 SR ra e et
carc) :
b Secuiity [] Show whitespace characters

[¥] Show affordance in hover on how to make it sticky

‘When mouse moved into hover: | Enrich after delay b

ey Enable drag and drop of text

» Flash Builder [#] Warn before editing a derived file

i Help [7] Smart caret positioning at line start and end
» Install/Update
» Run/Debug Appearance color options:

b Team Line number foreground

Current line highlight

Print margin

Find scope

Selection foreground color

Startup and Shutdown
Web Browser
I Workspace

Selection background color
Background color
Foreground calor
Hyperlink

More colors can be configured on the Colors and Fonts preference page.

@

Line numbers are useful because Flash Builder reports errors using line numbers.

© TIP: You can also turn on line numbers by right-clicking in the marker bar of the editor and
choosing Show Line Numbers. The marker bar is the area just to the left of where the code is
displayed in the editor.

Disable Breakpoint
Toggle Breakpoint

Add Task...
Add Bookmark...
Quick Fix

Revert Block

Revert Line

v Show Quick Diff
Show Annotation

Ctrl+Shift+Q
v | Show Line Numbers
Folding »
Preferences...

Breakpoint Properties...
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Running Your Application

In the first exercise, you created your project and an application page. Before you had a chance
to run the application, the second exercise took you on a tour of the Flash Builder workbench.
You will now get back to your application. You will run it, add code to it, and learn the basics
of file manipulation.

1 Open the Project menu. Be sure the Build Automatically option has a checkmark in front
of it.

Project Data Run Window Help
v Build Automatically

&) Build A Ctrl+E
Build Working Set 3
Clean...

#8iExport Release Buid...

When Build Automatically is selected, Flex continuously checks for saved files, compiles
them upon saving, and prepares them to run. Even before you run your application, syn-
tax errors are flagged, which does not occur if Build Automatically is not selected.

° TIP: As your applications grow more complex, you might find that having this setting selected
takes too much time, in which case you should deselect the setting. The build will happen only
when you run your application or you specifically choose Build Project from the menu.

2 Run your application by clicking the Run button. You will not see anything in the browser
window when it opens.

_E_tte Edr; - Source _ﬁwrgate ;earch Project Data _F_lun

el |§E|’f}?'g;'@|cﬁ'

=T Run FlexGrocer tip

» (g3 PlexGrocer 1 <?xml version

2=«s:Applicati

You have now run your first Flex application, and it wasn’t that interesting. In this case,
the skeleton application contained no tags to display anything in the browser. But you
did see the application run, and you saw the default browser open and display the results,
uninteresting as it was.
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E3 NOTE: What exactly happened when you clicked the Run button? A number of processes
occurred. First, the MXML tags in the application file were translated to ActionScript.
ActionScript was then used to generate a SWF file, which is the format Flash Player understands.
The SWF file was then sent to Flash Player in the browser.

www.flexgrocer.com/FlexGrocer.html

M)iML

5 ActionScript
——— N ==

Client with SWF
Flash Player FlexGrocer.swf

3 Close the browser and return to Flash Builder.

4 Add an <s:Label> tag by placing the cursor after the closing </fx:Declarations> tag;
press Enter/Return; enter the less-than sign (<) and then enter s, followed by a colon (:).
You will see a long list of tags. Press the letter L (upper- or lowercase) and select the Label
tag by highlighting it and pressing Enter or by double-clicking it.

This is an example of code hinting, which is a very helpful feature of Flash Builder that
you should take advantage of.

‘ Source Des\gn‘

<?xzml version="1.0" encoding="utf-8"?2>
<s:Application xmlns:fx="http://ns.adobe.conf
®mlns:s="library://ns.adobe.c]
zmlns:mx="library://ns.adobe.

o <fx:Declarations>
«<!'-- Place non-visual elements (e.g.

</fx:Declarations>
<s:]]
</s:2ppl||

ST R I AN T SR

¢ » siLabel - spark.components

¢ » siLine - spark.primitives

¢ » silist - spark.components

¢ > siListBase - spark.componentssupportClasses
< » silayoutBase - spark.layouts.supportClasses

¢ » siLinear - spark.effects.easing

‘ ¢ »silinearGradient - mx graphics

< » silinearGradientStroke - mux.graphics

5 Press the spacebar, and you'll see a list of options, including properties and methods,
which you can use with the <s:Label> tag. Press the letter t and then the letter e; then
select the text property.


www.flexgrocer.com/FlexGrocer.html

Running Your Application

Code hinting shows only the elements that relate to the selected tag. So, seeing the text
element appear in this list indicates that it is a valid attribute for this tag. Not only can you
select tags via code hinting, but you can also choose attributes that belong to those tags.

'
]

| Source Design

<?xml wersion="1.0" encoding="utf-8"?>
<3:Application xmlns:fx="http://n=.adol
zmlns:s="library://ns.ad
xmlns:mx="library://n=s.g
= <fx:Declarations>

<!-- Place non-visual elements
</fx:Declarations>

<3:Label te

</s:Application

© text: String - TextBase

B textAlign : String - Label

& textAlignLast: String - Label
B textAlpha : Mumber - Label

B textDecoration : String - Label
B textlustify: String - Label

O Wwm e ;o w

NOTE: In these two instances of code hinting, both the desired options happen to be at the
top of the list. If the options were not at the top, you would select the desired option either by
pressing the Down Arrow key and then pressing Enter or by double-clicking the selection.

Enter My First Flex Application for the value of the text property. Be sure that the text is
in the quotes supplied by code hinting.

Given that MXML is an XML language, it is required to follow all XML rules and stan-
dards. Proper XML formatting dictates that the value of any attribute be placed in quotes.

End the tag with a slash (/) and a greater-than sign (>).

Check to be sure that your code appears as follows:

<?xml version="1.0" encoding="utf-8"7?>

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600">
<fx:Declarations>
<!-- Place non-visuadl elements (e.g., services, vadlue objects) here -->
</fx:Declarations>
<s:Label text="My First Flex Application"/>

</s:Application>

29



30 ‘ LESSON 2: Getting Started

10

NOTE: The code in this example places the minWidth and minHeight attribute/value pairs of
the Application tag on a separate indented line. The entire Application tag could have been on
one line; whether or not to add line breaks to code is a matter of personal preference. Some
developers like the look of placing each attribute/value pair on a separate indented line.

Proper XML syntax gives you two ways to terminate a tag. You just used one of them—to
place a slash at the end of the tag, which is called a self-closing tag. The other option is to
use the slash in front of the tag name, which is completely typed out again, as follows:

<s:Label text="My First Flex Application">
</s:Label>

You usually use the self-closing tag unless there is a reason to place something inside a tag
block. For example, if you want to place the </mx:Label> tag inside the <mx:Application>
tag block, you have to terminate the </mx:Application> tag on a separate line.

Save the file and run it. The text “My First Flex Application” appears in your browser.

Finally, you get to see something displayed in your new Flex application.

File Edit Miew History Bookmarks Toold
e

BEREST C X Y ([ fiey

|| files///C:/flexdtfs...ug/FlexGrocer-html

The <s:Application> tag comes with a default background color of white (#FFFFFF).
You will learn more about adjusting styles in Lesson 16, “Customizing a Flex Application
with Styles”

Change the value of the text property from “My First Flex Application” to New Text.
Save the file and run it.

The next step shows another helpful feature of Flash Builder, but to see this feature you
must have at least two saved versions of the file, which is why you changed the text and
saved another version of the file.

Right-click in the editor, and from the contextual menu choose Replace With >
Local History.

A large dialog box appears.
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Running Your Application

Compare the current version of your file, which is located on the left side of the dialog
box, to the older version on the right. Select the first item in the list. A history of the last
50 versions of your file is kept at the top of the dialog box. Click Replace to bring back
your original text, which reads “My First Flex Application”

You will find this feature very helpful when you want to roll back to a previous version

of code.

B S el B

ifiv

O B B

e Wif."*a.w .B;‘P.
§ .‘le{r:‘v’mj(:jv S

B & Flash Debug [IF »

Package Explorer 52 i
ge Expl

B FlexGrocer.muml

@l v eB7||E

Tedt Compare =

=

EEERS RN

|7 FlexGrocer Local: FlexGrocer.mxmi Local history: FlexGrocer.mxml Apr 6, 2010 11:40:07 AM
& src 1<?xml version="1.0" encoding="utf-&"2> 1<?xml version="1.0" encoding="utf-8"2> -
3 (default package) 2<¢s:Application xmins:fx="http://ns.adobe.com 2<s:Application xmlns:f£x="http://ns.adobe
1 FleGrocermaml ||| - xmlns:s="library://ns.adobe.c 3 xmlns:s="library://ns.adol
i, Flexd.0 4 xmlns:mx="library://ns.adobe. a xmlns:imx="library://ns.ad
( bin-debug 5 <fx:Declarations> 5 <fx:Declarations> E
(& html-template 6 <!-- Place non-visual elements (e.g. 6 <1-- Place non-visual elements (&
= libs 7 </fx:Declarations> 7 </fx:Declarations> 0
I = <s:Label text="New Text"/> g <=:Label text="My First Flex Bpplicat|
5</s:Bpplication> | 9</s:hpplication> ™
5% Outline 3 |5 4 . 3 = < T r

An outl t available, -
DREeRIDACIENS [ Problems | #§ Data/Senvices B8 Network Monitor | 47 Search | & History £ | $ 5o &P BE)TO

FlexGracer.rmaml

Revision Time

E 4/6/10 11:40 AM
E 4/6/1011:40 AM

TIP: You can alter the settings for Local History by choosing Window > Preferences; then from
the dialog box choose General > Workspace and click Local History.

Purposely introduce an error into the page by removing the ending / from Label, chang-
ing the <s:Label> tag to <s:Labe>, and save the file. This will cause an error, because the
compiler can find the Label class in the s namespace, but not a Labe class.

After you save the file, the compiler checks your code. The error is found and reported in
two ways. First, a small white X in a red circle will appear next to the line of code in which
the coding mistake is located. Also, a description of the error appears in the Problems view.

TIP: You can place the pointer over the Red circle by the line number to see the complete
description. You can also double-click the error listed in the Problems view, and the pointer will
then appear at the appropriate line of code in the editor.
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FlexGrocer.mxml 2 1

|I§| Source Deslgnl

1 «<?zml version="1.0" encoding="utf-8"2>
25«es:Application zmlns:fz="http://ns.adobe.com.

3 xmlng:s="library://ns.adobe.c

- xmlns:mx="library://ns.adobe.

5 minWidth="955" minHeight="600
6= <fx:Declarations>

7 <!-- Place non-visual elements (e.g.
</fx:Declarations>

8 <s:Labe text="My First Flex Application™

10 </s:hApplication>
«

H ‘8 Data/Services | B Network Monitor .é“j Search | &

1 error, 0 warnings, 0 others

Description Resource

4 @ Errors (1 item)
@ Could not resolve <s:iLabe> to a component FlexGrocer.mx...

13 Run the application. You will see the following warning, telling you there are errors in
your project and prompting you to confirm that the launch should continue. In this case,
click Cancel.

Errors exist in required project(s):

FlexGrocer

Proceed with launch?

[] Always launch without asking

E Proceed i [ Cancel ]

Because of the compile time error, Flash Builder will not be able to compile the applica-
tion with the latest change. If you click Proceed in this dialog box, Flash Builder will run
the last successfully compiled version of your application.

14 Correct the error, save the file, and run it to be sure that everything is again working
properly. Close the file.

Exploring the Flash Builder Debugger

As you build applications, things will sometimes not work properly or will perhaps throw
errors. To help you understand what is causing these problems, Flash Builder has an interac-
tive debugger. The debugger lets you set breakpoints in the code and inspect various property
and variable values at the point where the execution of the code stops. You can also use the
debugger to step through the code, so you can see how those values change over time.
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1 From the main menu of Flash Builder, choose File > Import > Flash Builder Project. This
project file contains a small application with a button, a label, and an ActionScript that
will add two numbers and display the results. Flash Builder has the ability to import pre-
existing projects packaged in the FXP format as a stand-alone file.

2 In the Import Flash Builder Project dialog box that opens, click the first Browse button
on the right of the screen. Navigate to the flex4tfs/Lesson02/independent directory, and
select the DebugTest.fxp file. Set the location for “Extract new project(s) to” as driveroot:/

flex4tfs/debugTest.
I import Flash Builder Project
Import Flash Builder Project
Import a Flash Builder project fram an FXP, ZIP, or project folder.
Import project
@ File: Cihflexdtfs\Lesson02\independent\DebugTest.fup Browse..
(©) Project folder: | | | E[nwzs..:
Import method
@) Import new copy of project
Extract new projectto: | CiifledtfshDebugTest Browse...
Import contents into existing project
Source folder FlexGrocer/src | Browse...
Package: debugtest Browse...
Overwrite existing project:
@ < Back Next > [ Ensh ][ concel

If the debugTest directory does not exist (and it probably doesn’t, unless you have done
these steps before), it will be created for you. If it does exist, and you want to replace the
previous version, be sure to select the “Overwrite existing project” radio button in the

“Import method” section of the dialog box. If you are overwriting an existing version, you

will be prompted to confirm that the previous version is to be replaced. At this prompt,

you will need to click OK to continue.

3 Click Finish.
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4 In Flash Builder, notice that a new debugTest project has been created. Expand the src
and default package nodes to find the DebugTest.mxml file. Open DebugTest. mxml by
double-clicking it.

82 Package Explorer &1 =0
N G =

(73 debugTest
8 src
3 (default package)
k® DebugTest.mxml
=h Flex4.0
& bin-debug
= html-template
2= libs
(7@ FlexGrocer
8 src
=i Flex4.0
= bin-debug
= html-template
= libs

5 Run the application and click the Click Me button. You should see a line of text appear
next to the button, reading “2 + 4= 6"

[ filex///C:/FlexAtt...bug/DebugTest.himi | = |

When you clicked the button, the event handler defined on line 26 was executed, calling
the button_clickHandler() method. This method defines two integer variables (numTwo
and numFour) and passes them to a function that adds the integers together and then
displays the results in a label. The ActionScript syntax, event handlers, and datatyping
variables will all be covered in detail in the next few chapters.

6 In Source view, double-click the line number 24 to set a breakpoint on that line. You need
to double-click the number itself, not merely that line of code. When the breakpoint is
set, you should see a blue circle appear to the left of that line number.

o 24 <s:Button x="10" y="10" |
2 label="Click Me"
26 click="button clickHandler (event)"/>

When the application runs in Debug view, and a user clicks the button, the applica-
tion will stop executing at the line with the breakpoint. You will be able to debug from
that point in the application. You can set breakpoints at any line of executable code

in an application, such as an event handler in MXML, or a line of ActionScript in the
Script block.
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7 Launch the application in Debug view, by clicking the button that looks like a bug
(located to the right of the Run application button).

v

8 When the browser launches the application, click the button labeled Click Me. This
time the application runs until it reaches the breakpoint, then control is passed from the
browser to Flash Builder. If Flash Builder is in the Flash perspective, you will be asked if
you want to switch to the Debug perspective. Select the Remember My Decision check
box, then click Yes.

This kind of launch is configured to open the Flash Debug perspective when it
suspends.

This is the debugging perspective for Flash Builder,

Do you want to open this perspective now?

[C] Remember my decision

As you learned earlier in this chapter, Eclipse (and therefore Flash Builder) uses perspec-
tives to group together sets of views. By default, the Debug perspective adds four views
above the code. To the left is the Debug view, which shows where the application encoun-
tered the breakpoint. This view also has buttons to continue running the application, to
stop debugging, and to step into the code, step over a line in the code, or return to the
place which called the current function.

To the right of the Debug perspective are three tabbed views. The Variables view shows
the current state of the variables, the Breakpoints view shows all the breakpoints, and the
Expressions view shows any watch expressions you have added. You will explore these
views and buttons in the next few steps.
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Step Into Step Over

Terminate Step Return

Resume Variables  Breakpoints  Expressions

1 [ Faah Dy | I |
B Oebug 11| B W[ RS S 7 O b aisbie 11 | Grmakponts 61 frpresions | E&B--0
B <termunated=DebugTest [Web Apphcation] = || Name Valoe
o <sarei . il o ths DebugTest {FLe0bellal)
ol <termnated it v o/DebugTethtdlll| o e flash.events MouseEvent (S1al665E1)
Il DebugTess [Web Agglication]
8 fieiC g Dbt
o M Theead (Sutpanded) - =
o = = I 0 0
B Flextirocensmaml =0

S sourc | [ oot

1 27aml versicn=c1.0" sncoding=cutf-geis -
SegmRpplicAtion mins: SxeRELpL/ ne. adobe  con/meml /20087
3 xmlnaca="librasy://na.edobe.con/flex/apas™

1 xnlnatmx="libracy://na . adcbe . con/Plex/hala®
5 mAnWIdER="1024" minBeight="TE">

&> <fr:SeTipT>

7 <! [COATA[

108 protected function button_clickitandler (event:MouseIvent)ivoid

1 1

12 war nuslwo:rint = 3

13 var numPousiint = 4: r
14 var suslnta:int = addInts(nusTws, nusPour):

15 sutput.text = aumTwe.tedtsing() « " + ° + nuaFous.teStsing() " = "s sumlsea;

16 1

175 private function addinca| valuel:int, valueZ:int ):inci
8 war sum:inc = valuel + valoed:

13 Tetam suns

20 1

27 1>
</ex:3eripey
] <aiButron x==10" y="10" |
t label="Click He" |
26 click="purton elickHandler (event) "/
T <s3:Label id=“curpuc”
= 137 ywRig®
7 i

| Comsote 2| 4§ e @ iar| k| RAEEe-r3-70
OcbugTet ation) fle/Cy L]

[SHF] C:\Users\3sapperiwarkapasen y 'y BWE - 2,793,147 bytes Aftar decompression =
[SKF] C:\Users))tappe #WE = 161,305 bytes after deccmprassion

[SKF] C:\Useca\jtappe te G AL.aWE = 848,739 bytes after deccmpreasion It
[SWF] C:\Userah\jtappeciworkapaceal «owf = 441,626 bytes after deccmpreasion

[SWE] C:\U: emp % £ - 1,429,085 bytes after decompression

[SWE] Cr\Usersy awf - 323,414 byres after deccmpresaicn ¥
i ;
e | Wanatle | fenert fadiad

9 In the Debug view, click the Step Into button, which will move control to the
button_clickHandler() method.

The Debug view is showing you that you're looking at the button_clickHandler()
method. The Variables view will still show this event, as it did initially, but three new
items are visible there as well, representing the three variables defined locally to the func-
tion. Since you have not yet executed the line of code that instantiates and sets the values
of those variables, they currently have a value of undefined.



%5 Debug 53 | % 0

FIEE-EAE

DebugTest [Web Application]
[ file:/C:/flexdtfs/flexGrocer/bin-debug/DebugTest.html
o® Main Thread (Suspended)
= DebugTest/button_clickHandler

= DebugTest/__DebugTest_Buttonl_click
o file:/Ce/flexdtfs/FlexGracer/bin-debug/DebugTest. html

Exploring the Flash Builder Debugger

10 Click the Step Over button and notice that control is moved to the next line of executable

ActionScript. Control stops immediately before this line executes. Click Step Over again

to execute the code on the line that instantiates a variable named numTwo and assigns it a

value of 2.

Now that the numTwo variable has a value, you can see the value in the Variables view.

45 Debug 12 | P GIE-NE (0= Veriables 33 | 6 Breakpaints | G Exressions| g£B Y =H
DebugTest [Web Application] Name Value
5@ file/C:/flexdtfs/flexGrocer/bin-debug/DebugTest.html o il DebugTest (@14cadtal)
of® Main Thread (Suspended) O event flash.events.MouseEvent (@174900a1)
= DebugTest/button_clickHandler e 5
= DebugTest/_DebugTest Buttond._click o L fereramer
o8 file/C:/flexdtfs/flexGrocer/bin-debug/DebugTest.tml i e
< m
4 :
T FleGrocermiml | T3] ilm
| source | [E] pesion |
protected function button clickHandler (event:MouseEvent) :void A
i
var numIwo:int = 2;
var numFour:int = 4; M
wvar sumlnts:int = addInts (nunTwo, numFour); 3
output.text = numIwo.toString() + " + " + numFour.toString()} +" = "+ sumInts;
}

11 In the Variables view, click the value numTwo, and change it from 2 to 3.

The Variables view lets you change the values of variables and see what effect the change

has on the application. Changing this value won’t change the underlying code that set the

value, but it will let you see what happens if the value is different.

W ®e Breakpomts‘ & Expressmnsl %

MName Value
@ this DebugTest (@cd8elal)
@ event flash.events.MouseEvent (@c521161
@ numTwo 3
@ numFour undefined
@ sumints undefined
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12 In the Debug view, click the Resume button to allow the application to continue

executing.

This time, the label reads “3 + 4 = 7, as we changed the value of the numTwo variable from
2 to 3.

Mozilla Fi
File Edit Wiew History Bookmarks Tools Help

f!—-l'ﬁ_nn' C X N ([ feyy -||® v

| ) fleituesttmi 5 | ) fileds.sthtm x [+ ||

Done #‘

13 In the Debug view, click the Terminate button (red square) to stop this debugging session.
Double-click the line number 14 to set a breakpoint there.

You now have breakpoints set at lines 14 and 24.

a= <fx:S5cript>
7 <! [CDATA[
8
a
108 protected function button_clickHandler (event:MouseEvent) :void
11 {
1z var numIwo:int = 2;
13 var numFour:int = 4;
@14 var sumInts:int = addInts (numTwo, numFour):
1s output.text = numTwo.toString() + " + " + numFour.toS5tring() +" = "+ sumInts
18 ¥

17@ private function addInts( valuel:int, value2:int ):int{
1g var sum:int = valuel + value2;
return sum;

11>
</fx:Script>
<s:Button x="10" y="10"
label="Click Me"™
click="button clickHandler (event)"/>

@
MORR ORI R MR

R I A R S

14 Click the Breakpoints tab to see that view and notice that you now have breakpoints set
on lines 14 and 24. You can turn on or off breakpoints by clicking the check boxes next
to each breakpoint. At this point, we no longer want to use the breakpoint at line 24, so
deselect its check box.

Deselecting the check box leaves the breakpoint in place but instructs Flash Builder to
ignore it for now. You will notice that the icon on that line of the code has changed from a
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blue circle to a white circle. If you want to completely remove a breakpoint, you can either
double-click its line number again, or right-click the breakpoint in the Breakpoints view
and choose Remove.

% Debug 73 | = O |[09= Variables | % Breakpoints 5% |&f

T TR X e |
@ DebugTestmxml [line: 14]
] © DebugTest.muml [line: 24]

I. FlexGrocer.mxml

EEE

23 </fx:Script>
0324 <s:Button x="10" y="10"
25 label="Click Me"
26 click="button_clickHandler (event) L

15 Run the application in Debug view again, and click the Resume button when the applica-
tion starts.

Notice that this time, the execution stops at the breakpoint on line 14, and that the numTwo
and numFour variables are already populated.

16 Click the Step Into button to step into the addInts() function.

Notice that the Debug view shows a click on the button called the button_clickHandler(),
which in turn has now called addInts(). Also notice that the Variables view is showing
another set of variables instead of numTwo and numFour, which were variables local to the
button_clickHandler() method. It is now showing valuel and value2, the arguments to
the method.

17 Click the Step Over button.

As it did the previous times you used Step Over, the debugger executes the next line, this
time populating the sumInts variable with the value 6.

18 Click the Step Return button.

Notice that control returns to the button_clickHandler() method, and that the
sumInts variable is now properly populated with the value 6, as it was computed in the
addInts() method.

Congratulations! You know how to use the debugger. This will be extremely useful as you
work through the exercises in this book and as you develop real-world Flex applications.
There is one more new and interesting feature available with breakpoints in Flash Builder:
conditional breakpoints. You can enable conditional breakpoints by right-clicking a
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breakpoint (either next to the line numbers, or in the Breakpoints view), and choosing
Breakpoint Properties. From the Breakpoint Properties view, you can enable or disable
breakpoints. You can also set conditions. For example, you can set a breakpoint to fire only if
a variable has a certain value, or when a potential breakpoint is encountered a certain number
of times. While this feature may not be terribly useful as you first start your explorations in
Flex, you will find it invaluable as you build more complex applications.

perties for DebugTestmxml [line: 14]

E'.rp_sﬂ\tsr text | Line Breakpoint

Breakpoint Properties Ermbled
[T] Hit Count:

[l Enable condition

Suspend when:

@ condition is 'true’

value of condition changes

E3 NOTE: Teaching object-oriented programming is not the focus of this book, but to be an
effective Flex developer you must have at least a basic understanding of object-oriented
terminology and concepts. For instance, the tags you have seen—such as <s:Applications>,
<s:Label>, and <s:Text>—actually refer to classes. The Adobe Flex 4 MXML and ActionScript
Language Reference (sometimes referred to as ASDoc) is the document that lists these classes,
their properties, their methods, and much more.

Getting Ready for the Next Lessons

As you go forward though the rest of the book, you will need certain files, such as graphics,
to complete the rest of the application. In the same way you imported a project from an FXP
file to learn about debugging, you will also import an FXP file that will be the basis for the
application you work on throughout this book.
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When you import a project into Flash Builder, the IDE makes a determination if you already
have a project with the same unique identifier (UUID). If you do, it will allow you to over-
write the existing project with the newly imported one. If not, but you already have a project
of the same name as the one you are importing, it will ask you to rename the newly imported
project. To avoid any confusion, you are going to completely delete the project you had cre-
ated previously in this lesson, and then import a nearly identical project, which includes some
graphics that will be used throughout the rest of the book.

1 In the Package Explorer, right click the FlexGrocer project, and choose Delete.

P E deblglest ;” 1 <?xml vers
a a FlexGro— —
4 (3 src Mew »
a Go Into
3 Open in New Window
1 Eh Flex

b @ bin{ B2l Copy
I = htm Paste
. = 8¢ Delete

5= Outline 57| Move~
Rename...
[#7 Applic| 223 Import...
<> Scipd  Exporta.
ey
A & Refresh
Close Project
Close Unrelated Projects
Execute FlexUnit Tests
Create Ajax Bridge...
i ﬁ Team (3
Compare With 3
Restore from Local History...
Add/Change Project Type 3
Properties

2 A dialog box will appear asking if you want to delete only the Flash Builder project,
or also the files for the project from the file system. Select the radio button to also
delete contents.

(B Confirm Project Delete =

@ Are you sure you want to delete project ‘flexgrocer'?

@ :Also delete contents under 'C\flexdtfs\flexgrocer?
(Project cannot be restored using "Undo")

(©) Do not delete contents

The project and related files will be removed from the file system.
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3 From the main menu of Flash Builder, choose File > Import > Flash Builder Project.

4 In the Import Flash Builder Project dialog box, click the first Browse button on the right
of the screen. Navigate to flex4tfs/Lesson02/start and select the FlexGrocer.fxp file. Set
the location for “Extract new project to” to your project directory.

Import Flash Builder Project
Import a Flash Builder project from an FXP, ZIP, or project folder.
Import project
@ File: C:\flexdtfs\Lesson02\start\FlexGrocer.fxp Browse...
() Project folder: | | Browse... |
Import method
@ Import new copy of project

Extract new project to:  C\flexdtfs\flexgrocer

Import contents inte existing project

Source folder; DebugTest/src iEmw;e...i
Package: ‘ flexgrocer | ! Browse... |
Overwrite existing project: ‘ > |

@ [ <Back | met> [ Ensh [ Cancal

5 Click Finish.

You are now ready to continue through the rest of the book. If you care to verify that the proj-
ect imported properly, look in the Project Explorer and confirm that there is now an assets

directory in your project.



= [
== <e|:=::>‘<.3:§v
a| ﬁﬂa‘ngmcer\
4 B s

4 {1 (default package)
3 lﬁ FlexGrocer.mum|
» S assets
B Flexd
[ (= bin-debug
> (= html-template
(= libs

What You Have Learned

In this lesson, you have:
o Created a project to organize your application files (pages 18-23)

What You Have Learned

o Toured the pieces of the Flash Builder workbench (views, editors, and perspectives) used

to create application files (pages 24-26)

 Run and modified application files while using code hinting and local history to produce

the code for those files (pages 27-32)

o Learned about debugging an application with the Flash Builder debugger (pages 33-40)

o Prepared for the next lessons (pages 41-43)
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What You Will Learn

In this lesson, you will:

o Use containers

 Lay out an application in Source view
o Work with constraint-based layouts

« Work with view states

» Control view states

o Lay out an application in Design view

o Refactor code as needed

Approximate Time

This lesson takes approximately 1 hour and 30 minutes to complete.




LESSON 3

Laying Out the Interface

Every application needs a user interface, and one of the strengths of Adobe Flash Builder 4

is that it enables developers to lay out their application’s interface with ease. In this lesson,
you will learn about containers and layout objects in Flex, what differentiates them, and how
to use them when laying out your applications. Finally, you will use view states to make the
applications dynamically change to react to users’actions.

The user interface for the e-commerce application
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Learning About Layouts

Almost all the positioning of components in Flex is accomplished using containers and
layout objects.

Working with a kitchen analogy for the moment, you can think of the container as a food
processor without a blade. There are different food processors with different features on the
market, and you need to choose one that works best for your application.

You can think of layout objects as blades that can be inserted into a food processor to slice,
dice, chop, and so on. Neither of these two pieces is particularly useful without the other, but
when they’re assembled, they become a powerful tool. The same is true of containers and
layout objects.

Understanding Containers

On a technical level, containers are simply a special type of component that contains and
groups other items. These items are collectively referred to as children or, more specifically,
as LayoutElements (which is just a broad term for components such as Buttons, Checkboxes,
and the like) and GraphicalElements such as squares, circles, and so on. Although containers
know how to group and keep these items together, they do not know the position or order
of those items on the screen. When you select a container to use, you will do so based on a
number of criteria; however, the most fundamental is its ability to be skinned.

Skinning is the process of defining the visual appearance of a component. In terms of a
container, you can think of the visual appearance as including things such as backgrounds,
borders, drop shadows, and so on. Some containers in Flex can be skinned, meaning you can
define how they appear on the screen. Other containers exist only to ensure that their children
are grouped; they do not have a visual display of their own.



Container

Learning About Layouts

Container Types

Description

Group

SkinnableContainer

BorderContainer

Panel

Application

NavigationContent

The simplest type of container in Flex 4, a group can be used to contain
children, but it does not have any visual appearance of its own.

A SkinnableContainer performs all the same functionality as the group but also
has the ability to define its visual appearance on the screen.

A type of SkinnableContainer that can be used to quickly surround children of a
container with a border.

A type of SkinnableContainer, surrounded by a border, that can have a header
and a control area called a control bar.

A type of SkinnableContainer that is used as the root of your Flex application.
Like the Panel, it can also have a control bar.

A special type of SkinnableContainer used with a control called a ViewStack,
which you will learn to use later in this book.

There are several more Flex containers, including DataGroup and SkinnableDataContainer,

in addition to several specialized containers, such as Form, which will be used in the coming

lessons. However, those containers follow a slightly different layout metaphor, so they will be

introduced a bit later when their specific use can be explained more clearly.

Understanding Layout Objects

Layout objects work with containers (and other types of objects, as you will learn in later les-

sons) to determine how the grouped items of a container should appear on the screen. Flex

4 provides a number of layout objects by default and allows you to create your own layout

objects for complete customization.

Layout Object

Layout Object Types

Description

BasicLayout

HorizontalLayout

VerticalLayout

TileLayout

The basic layout allows for absolute positioning. When using the basic layout,
you must note the specific x and y positions of each layout element.

The horizontal layout arranges children in a row, with each child positioned to
the right of the previous one.

The vertical layout arranges children in a column, with each child positioned
below the previous one.

The tile layout arranges children in new rows and columns as necessary. You
can specify whether items proceed horizontally or vertically before beginning a
row or column.
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Combining Containers and Layout Objects

Once you have chosen a container and a layout object, you assemble them in MXML to
produce the desired effect. Look at the following examples of setting a layout object using the
layout property to control the positioning of the buttons.

<s:Group>
<s:layout>
<s:HorizontallLayout/>
</s:layout>

<s:Button label="1"/>

<s:Button label="2"/>

<s:Button label="3"/>
</s:Group>

T Y N

<s:Group>
<s:layout>
<s:Verticallayout/>
</s:layout>

<s:Button label="1"/>

<s:Button label="2"/>
<s:Button label="3"/>
</s:Group>

If you do not specify a layout object, BasicLayout is used, meaning you must specify x and y
positions for each button or they will all default to appear at the origin coordinates (0,0).

Scrolling Content

You will occasionally find a situation in an application where it is desirable to scroll the
contents of a group. In previous versions of Flex, every container had this functionality by
default. While extremely convenient for the developer, it also meant that every container was
burdened with this extra code even though it was hidden the vast majority of times. In Flex 4,
you need to specifically indicate when an area is scrollable. This is accomplished via a special
tag named Scroller that wraps your Group tag.
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<s:Scroller height="65">
<s:Group>
<s:layout>
<s:VerticallLayout/>
</s:layout>

<s:Button label="1"/>

<s:Button label="2"/>

<s:Button label="3"/>
</s:Group>
</s:Scroller>

Just wrapping the Group in a Scroller will not necessarily make a scroll bar appear. The
Scroller will add scroll bars (vertical, horizontal or both) as needed when there is not enough
room to display the Group at full size. In the previous example, the height of the Scroller is
specifically set to 65 pixels to ensure that a vertical scroll bar appears. If you do not set specific
width and heights, then Flex will always try to fit the whole Group on the screen first and will
resort to scrolling only if that is not possible.

Decoding MXML Tags

Before you begin the exercise in the next section, there is an important concept to learn. It is
the difference between class instances and properties in MXML. If you look at the code snippet
from the previous section, you will see a Flex button defined in MXML. Right now the label
property of that Button is defined as an attribute of the Button’s XML tag:

<s:Button label="3"/>

However, in MXML, you are also allowed to define this same property using child tags. In that
case, the code would appear as follows:
<s:Button>

<s:label>3</s:label>
</s:Button>

These two ways of defining the classes will yield identical results on the screen. After you have
used Flex for a while, it will become a natural part of your development process to choose the
correct syntax in a given situation; however, it can be very confusing when you are new to

the language.
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Now, how do you know, regardless of the definition style, which is a property and which is a
class? The key to decoding this logic is to watch the case of the first letter after the namespace
(after s: in this example). When the first letter is uppercase, such as the B in Button, the code
is referring to a new instance of a class. When the first letter is lowercase, such as the [ in label,
you are setting a property of a class.

If you consider a slightly larger example from the previous code:

<s:Group>
<s:layout>
<s:VerticallLayout/>
</s:layout>

<s:Button label="1"/>
<s:Button label="2"/>
<s:Button>
<s:label>3</s:label>
</s:Button>
</s:Group>

The G in the <s:Group> tag is uppercase, so it refers to an instance of a Flex class named
Group. The [ in the <s:layout> tag is lowercase, so it is a property of the Group. The V in the
<s:VerticalLayout> tag is uppercase, so it is referring to a new instance of a Flex class named
VerticalLayout.

If you were to translate the code into words, it would read as follows: Create an instance
of the Group class. Set the layout property of that Group instance to a new instance of the
VerticalLayout class. Add three Buttons to that Group with the labels 1, 2, and 3, respectively.

Make sure this section makes complete sense before continuing in the book. If you ensure you
understand these points, the rest of this lesson will be smooth sailing. If you are unsure, the
remainder can be a very disheartening experience.

Laying Out the E-Commerce Application

The e-commerce application of FlexGrocer is the means through which customers shop for
groceries. The top region of the application’s user interface displays the store logo as well as
navigation links that appear throughout the application. Below that is a series of clickable
icons that users can use to browse the various categories of groceries (dairy, meat, fruit, and so
on). Below the icons is an area for displaying products.
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In this lesson, you will use both Design view and Source view to begin laying out the applica-
tion. Design view is a powerful feature of Flash Builder but can be a very frustrating experience,
especially when you are new to it. It is often very difficult to get objects to align correctly or to
be placed inside the intended container on the screen. Therefore, you'll also see a code sample
for everything you do in Design view. If your interface does not look like the one in the book as
you proceed, feel free to switch to Source view and make the changes before switching back to
Design view.

Starting Your Layout in Source View

The first steps of laying out your new application will be done in Source view as you define the
area of your application that will hold the logo and some navigation elements.

1 Open the FlexGrocer.mxml file that you created in the previous lesson.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson03/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Ensure that Flash Builder is in Source view.

To switch between Design view and Source view in Flash Builder, click the buttons in the
title bar near the top of the window.

3 Find and delete the Label tag with the text “My First Flex Application” that you added in
the last lesson.
4 Insert a new controlBarLayout tag pair in place of the Label tag you just removed.

<s:controlBarlLayout>
</s:controlBarLayout>

This tag starts with a lowercase letter, indicating that it is a property of the
Application object.

A control bar is a section of a container that is visually distinctive. In this application,
you are going to use the control bar to hold a logo and some buttons for navigation.

5 Immediately inside the controlBarLayout tag pair, place a self-closing <s:BasicLayout> tag.

<s:controlBarlLayout>
<s:BasicLayout/>
</s:controlBarLayout>

51



52

LESSON 3: Laying Out the Interface

Remember, a self-closing tag simply means that instead of having an open tag and a close
tag like the controlBarLayout, you have just a single tag that ends in a forward slash and a
greater than sign (/>).

Adding the <s:BasicLayout/> tag tells the Application that you want to use absolute posi-
tioning inside the control bar for this application. In other words, you will take responsi-
bility for positioning the x- and y-coordinates of the items inside it.

Directly below the controlBarLayout tag pair, add a new tag pair named

<s:controlBarContent>.
Inside this tag, you will define which items should appear in the control bar.

Add a Button tag inside the controlBarContent tag pair and set its label property to
Flex Grocer.

<s:Button label="Flex Grocer"/>

Setting the label property of this Button will make it display “Flex Grocer” on the screen.
Because you added this Button inside the controlBarContent tag pair, the Button will
appear in the control bar area of the application.

Ensure that your code looks like the following sample before continuing:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600">
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects) here -->
</fx:Declarations>

<s:controlBarLayout>
<s:BasiclLayout/>
</s:controlBarLayout>

<s:controlBarContent>
<s:Button label="Flex Grocer"/>

</s:controlBarContent>

</s:Application>

8 After verifying that your code looks like the example, save the FlexGrocer.mxml file and

make sure you do not have any errors in the Problems view.
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9 Choose FlexGrocer from the Run menu to execute your application in the web browser.
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When your application launches, you should see a gray block near the top of the screen. This
is the control bar. Inside that control bar you should see a single button with the words “Flex
Grocer”. While the application may not do much yet, you have actually defined several prop-
erties, used a layout object, and added a child object to a container. It will get easier and faster
from here. When you are finished admiring your work, close the web browser and get ready
to learn about Design view.

Flex Grocer |

Continuing Your Layout in Design View

You have already defined a portion of your application layout using MXML, but you will now
use Design view to add several more elements and to define their properties.

1 Switch Flash Builder to Design view.

To switch between Design view and Source view in Flash Builder, click the buttons in the
title bar at the top of the window. You will see a visual representation of your work so far.

2 Start by clicking anywhere in the large white background area of the screen.
The Properties panel on the right side of the screen should change so that s:Application is

the heading. This is where you will set all component properties while in Design view.

E3 NOTE: If the Properties panel is not currently visible on your screen, choose Window >
Perspective > Reset Perspective. This will reset your Design view options to the default settings
and display the Properties panel.
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3 Next, click the Flex Grocer Button instance that you positioned in the previous exercise.

When you click the Button, the Properties panel on the right side of the screen will change
to read s:Button, indicating that the Button you just selected is now being configured.

4 Toward the bottom of the Properties view, expand the Size and Position category by
clicking the triangle next to the word Size (you may need to scroll down depending on
your screen resolution), there are text boxes for Width, Height, X, and Y. Use the X and Y
fields to set the x-coordinate to 5 and the y-coordinate to 5.

When you change the y-coordinate, the control bar will grow to accommodate the posi-
tion of the Button. Later in the book, you will apply styles to set the company logo colors
and size. For now, you are just placing the Button in the appropriate position. This is an
example of using absolute-coordinates positioning.

5 Find the Components view; by default this will be in the lower-left corner of your screen.
Open the Controls folder by clicking the triangle next to the word Controls, and drag a
Button control to the control bar so the Button control is positioned near the right edge
of the control bar. In the Properties view, give the Button control the ID btnCartView
and the label View Cart.
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e TIP: A blue bar will appear, indicating where other components exist horizontally or vertically

from your position. This line will aid you in quickly lining up multiple components

Don’t worry about the exact x and y placement. Later in this lesson, you will learn how
to use a constraint-based layout to position the button so that its right edge is always 10
pixels from the right edge of the Application object.

6 Drag a second Button control to the control bar, just to the left of the first Button control.
In the Properties view, give the new Button control the ID btnCheckout and the label
Checkout.

FlexGrocer users will click this button to indicate that they are finished shopping and
want to complete the purchase of the selected products. Again, the exact placement will
happen later in this lesson, when you learn about constraint-based layout.

7 Drag a Label control from the Controls folder and place it near the bottom-right edge of
the screen. Double-click the Label and set the text property to (c) 2009, FlexGrocer.

Much like the Button controls you just added, you needn’t worry about the exact place-
ment of the Label control because it will be handled later with constraints.

8 In the Components panel, collapse the Controls folder and expand the Layout folder.

9 Drag a Group container from the Layout folder of the Components view and place it in
the large white area below the control bar. Use the Properties panel to set the ID of the
Group to bodyGroup. Then set both the height and width properties to 100% and the x-
and y-coordinates to 0.

10 With the bodyGroup still selected, scroll to the bottom of the Properties panel. You will

see a Layout drop-down menu. Choose spark.layouts.HorizontalLayout, indicating that
you would like this Group to arrange its children horizontally.
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1
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This Group will hold the product details and shopping cart for the application.
Remember that a Group with a HorizontalLayout displays its children horizontally. You
will have products shown on the left and the shopping cart on the right.

Drag another Group container from the Layout folder of the Components view and drop
it inside the existing Group that you named bodyGroup. In the Properties view, give this
new Group the ID products and then assign a height of 150 and width of 100%.

At the bottom of the Properties panel, assign the new Group a spark.layouts.VerticalLayout,
indicating that you would like this Group to arrange its children vertically.

This vertical group will hold the details for a product.

Before continuing, switch to Source view and ensure that your code matches the fol-
lowing code. If any tags are different or missing, fix them before continuing. It is okay if
your code has slightly different values for the x and y properties of the Checkout Button,
View Cart Button, and Label, as you have not set those yet.

<?xml version="1.0" encoding="utf-8"7?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600">
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects) here -->
</fx:Declarations>

<s:controlBarLayout>
<s:BasiclLayout/>
</s:controlBarLayout>

<s:controlBarContent>
<s:Button id="btnCheckOut" x="463" y="10" label="Checkout"/>
<s:Button id="btnCartView" x="541" y="10" label="View Cart" />
<s:Button label="Flex" x="5" y="5"/>
</s:controlBarContent>
<s:Label x="518" y="320" text="(c) 2009, FlexGrocer"/>
<s:Group x="0" y="0" width="100%" height="100%" id="bodyGroup">
<s:layout>
<s:HorizontallLayout/>
</s:layout>
<s:Group width="100%" height="150" id="products">
<s:layout>
<s:Verticallayout/>
</s:layout>
</s:Group>
</s:Group>
</s:Application>
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Defining the Product Section

Once you verify that your source code matches the example code, switch back to Design view,
where you will continue defining the product section. Now, you will begin defining the con-
trols that will eventually represent all the products in your online grocery store.

e TIP: Sometimes when switching between Source and Design views, you can lose track of the
Flash Builder Properties panel in Design view. If this panel ever goes missing, simply choose
Windows > Properties to bring it back.

1 Drag a Label control from the Controls folder of the Components view to the vertical
Group with the ID of products that you added in the previous exercise. When looking at
Design view, this vertical group will have a faint border starting directly below the control
bar and continuing down for 150 pixels, where it crosses the screen. You can drop the
Label anywhere in this area.

2 Set the ID of the Label control to prodName and the Text property to Milk.

3 Drag a second Label control below the first one. Give the second one the ID price and set
$1.99 as the Text.

Because these new Label controls are children of the Group container, and the Group has
a VerticalLayout object, the product name appears above the price of the product.

© TIP: Ifyou open Outline view by clicking the Outline tab (this is adjacent to the Components
tab you have been using so far), you can see the hierarchy of your application. The root is the
Application tag, which contains a Label (copyright) and a Group named bodyGroup as children
along with controlBarContent and a controlBarLayout as properties. You can also see the
various children of the controlBarContent and the bodyGroup. If you expand the Group named
products, you will see the two labels you just added. This is a useful view if you want to make a
change to a component. It can be difficult to select just the products Group in Design view. You
can easily select it by clicking it in Outline view.

4 Add a Button control below the two Label controls, with an ID of add and the label
AddToCart.

For each product, you want the name of the product and its price to be displayed. The
AddToCart Button gives users the ability to add a product to their shopping cart. Because
the two Label controls and the Button control are in a group with a vertical layout, they
appear one above the other. You'll add functionality for the Button control in a later lesson.

5 Save the file and click Run.
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You can clearly see the difference between elements in the control bar section and those in
the body.

Flex Grocer Checkout View Cart
I

51.99
AddToCart

(c) 2009, FlexGrocer

Working with Constraint-Based Layouts

Flex supports constraint-based layouts that let you arrange elements of the user interface with
the freedom and pixel-point accuracy of absolute positioning while being able to set con-
straints to stretch or move the components when the user resizes the window. This method of
controlling the size and position of components is different from laying out nested containers
(like the Group containers in the previous exercise).

In constraint-based layouts, all the controls are positioned in relation to the edges of a par-
ent container, which has been set with a BasicLayout to allow absolute positioning. With
the exception of some specialized containers such as Form (which you will use in subse-
quent lessons), you can use the BasicLayout on any Group or SkinnableContainer, including
Application and Panel.

Containers using a BasicLayout object require that elements be positioned to absolute coor-
dinates; however, layout constraints allow users to dynamically adjust the layout based on
the window size of their browsers. For example, if you want a label to always appear in the
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bottom-right corner of an application regardless of the browser size, you can anchor the con-
trol to the right edge of the parent container. The control’s position is then always maintained
relative to the right edge of the parent container.

In Flex, this is accomplished via layout anchors. They are used to specify how a control should
appear relative to the edge of the parent container. To ensure that a control is a certain dis-
tance from the bottom and right edges, you will select the check boxes below and to the right
of the control in the Constraints area in the Layout section of the Properties view, and use

the text boxes to specify the number of pixels away from the edge of the container where you
want the control constrained.

Flex allows constraints from the top, vertical center, bottom, left, horizontal center, or right of
a container.

° TIP: All constraints are set relative to the edges of the container, as long as the container uses
absolute positioning (BasicLayout). Constraints cannot be set relative to other controls or
containers.

1 Open the FlexGrocer.mxml file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not functioning
properly, you can import the FlexGrocer-PreConstraints.fxp project from the Lesson03/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Find and select the Checkout Button. Toward the bottom of the Properties view, in the
Constraints area of the Size and Position section, add a constraint so the right edge of the
Button is 10 pixels away from the right edge of the container. Make sure that the Y posi-
tion of this control is set to 10 pixels.

w Size and Position
Width: " Height
Xx: Y. 10 — Y position
Constraints

E @]
[
D —
[

10 ————— Right-edge constraint
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To set a constraint from the right edge, click the rightmost check box above the button icon
in the Constraints area. In the text box that appears, enter the number of pixels away from
the edge you want the button to be. If the label seems to disappear from the screen, check
the scroll bars on the bottom of Design view. By default, Design view shows you just a por-
tion of the application and you may need to scroll occasionally to find what you need.

Find and select the View Cart Button. Add a constraint so that the right edge of the but-
ton is 90 pixels from the right edge of the container. Make sure that the Y position of this
control is set to 10 pixels.

You now have it set so that, regardless of the width of the browser, the two navigation
buttons are always anchored relative to the top-right edge of the container.

Find and select the Label control with the copyright notice. Constrain this Label so that it is
10 pixels above the bottom and 10 pixels away from the right edge of its container. Click the
check box in the top-right corner of the Constraints area, and enter 10 in the text box that
appears. Also, click the bottom check box and enter 10 in the text box that appears.

Because the copyright label is below other containers, it is probably easiest to select it
using the Outline view. These settings ensure that, regardless of the width of the Label
control, its bottom-right edge will always be 10 pixels above and 10 pixels to the left of the
bottom-right corner of the application.

If you switch to Source view, the entire file should look similar to the following:

<?xml version="1.0" encoding="utf-8"7>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600">
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects) here -->
</fx:Declarations>
<s:controlBarLayout>
<s:BasicLayout/>
</s:controlBarLayout>

<s:controlBarContent>
<s:Button id="btnCheckout" label="Checkout" right="10" y="10"/>
<s:Button id="btnCartView" label="View Cart" right="90" Y="10"/>
<s:Button label="Flex Grocer" x="5" y="5"/>
</s:controlBarContent>
<s:Label text="(c) 2009, FlexGrocer" right="10" bottom="10"/>
<s:Group x="0" y="0" width="100%" height="100%" id="bodyGroup">
<s:layout>
<s:Horizontallayout/>
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</s:layout>
<s:Group width="100%" height="150" id="products">
<s:layout>
<s:VerticallLayout/>
</s:layout>
<s:Label text="Milk" id="prodName"/>
<s:Label text="$1.99" id="price'/>
<s:Button label="AddToCart" id="add"/>
</s:Group>
</s:Group>
</s:Application>

Your code may differ slightly, depending on the order you added the items and set prop-
erties. Don’t worry; the order is not particularly important in this case. Every container
and control that you added in Design view is represented by a tag in Source view. When
you add elements inside a container, they appear as child tags to the container’s tag. Also
note that the layout constraints are set as attributes of the related component.

Switch back to Design view and insert a second Group container in the bodyGroup con-

tainer (the bodyGroup is the first container you added whose width and height are set to
100%). Set the ID of the new Group to cartGroup, clear the Width property so it is blank,
and set the Height to 100%. Remember, you can always choose the bodyGroup from the

Outline view if you have difficulty finding it.

If you accidentally place the new Group in the wrong container, the easiest fix is to switch

to Source view and move the tags yourself. The code in Source view for this area should
look like this:

<s:Group x="0" y="0" width="100%" height="100%" id="bodyGroup">
<s:layout>
<s:HorizontallLayout/>
</s:layout>
<s:Group width="100%" height="150" id="products">
<s:layout>
<s:VerticallLayout/>
</s:layout>
<s:Label text="Milk" id="prodName"/>
<s:Label text="$1.99" id="price'/>
<s:Button label="AddToCart" id="add"/>
</s:Group>
<s:Group height="100%" id="cartGroup">
</s:Group>
</s:Group>
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6 In Design view, set the layout of the cartGroup container to VerticallLayout.

If you can't find the cartGroup, remember to choose it from the Outline view and scroll
in the Design view window until you see the highlighted container.

Add a Label control in the cartGroup container with the text property set to Your Cart
Total: $.

To the right of the products, there will always be a summary of the shopping cart, indicat-
ing whether there are items in the cart and what the current subtotal is.

NOTE: At this point you have set the products container to take 100% of the space, but then
you added the cartGroup to its right and added a Label. Isn’t that a problem as you are now
using more than 100%? Flex enables you to assign more than 100 percent total width or height
for a container. Flex containers take this into account and divide the space proportionally based
on the requested percentages. Because more space was requested than is available, each
request receives a relative portion based on the available space. If any elements were assigned
a fixed width (that is, a number of pixels instead of a percentage), the fixed size requests are
subtracted from the available space before any relative size requests are allocated.

From the Controls folder of the Components view, drag a Button control below the new-
est Label control and set the label property of the Button to View Cart.

This Button will be used to show users the full contents of their shopping cart.

If you accidentally place any of the components in the wrong container, the easiest fix is
to switch to Source view and move the tags yourself. The code in Source view for this area
should look like this:

<s:Group x="0" y="0" width="100%" height="100%" id="bodyGroup">
<s:layout>
<s:HorizontallLayout/>
</s:layout>
<s:Group width="100%" height="150" id="products">
<s:layout>
<s:VerticallLayout/>
</s:layout>
<s:Label text="Milk" id="prodName"/>
<s:Label text="$1.99" id="price"/>
<s:Button label="AddToCart" id="add"/>
</s:Group>
<s:Group height="100%" id="cartGroup">
<s:layout>
<s:VerticallLayout/>
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</s:layout>
<s:Label text="Your Cart Total: $"/>
<s:Button label="View Cart"/>
</s:Group>
</s:Group>

9 In the Outline view, choose the Application. In the Properties panel, remove the Min
width and Min height values of 955 and 600.

As the application runs you can resize the browser and see that the buttons and bottom
text are always properly constrained. A minimum width and height would prevent this

from occurring on smaller screens.

10 Save the file and click Run.

IV Your Cart Total:
AddToCart

(c) 2009, FlexGrocer

Working with View States

You can use Flash Builder to create applications that change their appearance based on the
task the user is performing. For example, the e-commerce application starts by showing users
the various products they can buy. When they start adding items to the cart, you want to add
something to the view, such as the total cost, so users can get a feel for what is currently in the
cart. Finally, users need a way to view and manage the full contents of the shopping cart.

Creating View States

In Flex, you can add this kind of interactivity with view states. A view state is one of several
views that you define for an application or a custom component. Every MXML page has at
least one state, referred to as the default state, which is represented by the default layout of

the file.
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Additional states are represented in the MXML as modified versions of the base view state or
of other states.

1 Open the FlexGrocer.mxml file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not function-

ing properly, you can import the FlexGrocer-PreStates.fxp project from the Lesson03/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Ensure you are in design view. If it is not already open, open the States view in Flash
Builder 4.

If you don't currently see the States view when you look at Flash Builder in Design view,
you can add it to the view by choosing Window > States. Notice that there is already one
state created to represent the default layout of the application.

EE o) 1 -0
<Statel>

3 Create a new state named cartView, which is a duplicate of <Statel>.

You can create a state by clicking the New State icon [IT] at the top of the States view or by
right-clicking in the view and selecting the New... option. The cartView state will show
users the details of all the items they have added to their cart.

4 With the new cartView state selected, click the products container and set its height
and width to 0, then choose the cartGroup container and set its height and width values
to 100%.

For the cartView, the shopping cart will entirely replace the products in the center of the
screen. Therefore, you will resize the products container to take up no space and resize
the cartGroup container to take up all the available space.

At this point, the controls on your screen will be quite a mess. You will likely see an ugly
combination of all the controls in the system on top of each other. This is a very impor-
tant lesson. In Flex, the width and height properties are used to compute the location of
items on the screen. In this case, you told Flex that the products container will not take
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any space, so Flex responded by moving the cartGroup container left to take the newly
available space. However, just because an item is not allocated space on the screen does
not mean it is invisible.

5 Select the products container and change its visible property to false. You can do this
by clicking the CategoryView of the Properties panel, finding the visible property, and
changing its value to false.

CategoryView
3 UAppaarance
Editing state "cartView" . El
Sﬁv\g s:Group
Property Value
4 Common
alpha
blendMode
currentstate
id products
includelnLayout
layout spark.layou...
luminosityClip

luminositylnvert
mask
scaleGridBottorr
scaleGridLeft
scaleGridRight
scaleGridTop
styleName
toolTip
visible false

|» Effects

| Events

I Layout

I Size

[» Styles

1 Other

° TIP: It has been said several times so far in this lesson, but it is so important it is worth repeating:
Use the Outline view to find containers when they are difficult to locate on the screen.

6 Ensure that the cartView state is still selected in States view and then drag a DataGrid
control from the Controls folder of the Components view and drop it below the View
Cart button. Set the ID of the DataGrid control to dgCart, and set the DataGrid control’s
width to 100%.

In a later lesson, the DataGrid control will be used to show the user the full contents of
the cart.
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Make sure you are adding the DataGrid control to the cartGroup container. Your applica-
tion and code will look a bit different if you accidentally add the DataGrid control before
the cartGroup container.

If you look at the file in Source view, you should see that the DataGrid has been added to
the following code:

<?xml version="1.0" encoding="utf-8"7?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx">
<s:states>
<s:State name="Statel"/>
<s:State name="cartView"/>
</s:states>
<fx:Declarations>
<!-- Place non-visudl elements (e.g., services, value objects) here -->
</fx:Declarations>
<s:controlBarLayout>
<s:BasiclLayout/>
</s:controlBarLayout>

<s:controlBarContent>
<s:Button id="btnCheckout" label="Checkout" right="10" y="10"/>
<s:Button id="btnCartView" label="View Cart" right="90" y="10"/>
<s:Button label="Flex Grocer" x="5" y="5"/>
</s:controlBarContent>
<s:Label text="(c) 2009, FlexGrocer" right="10" bottom="10"/>
<s:Group x="0" y="0" width="100%" height="100%" id="bodyGroup">
<s:layout>
<s:HorizontallLayout/>
</s:layout>
<s:Group width="100%" height="150" id="products"
width.cartView="0" height.cartView="0"
visible.cartView="false">
<s:layout>
<s:VerticallLayout/>
</s:layout>
<s:Label text="Milk" id="prodName'"/>
<s:Label text="$1.99" id="price"/>
<s:Button label="AddToCart" id="add"/>
</s:Group>
<s:Group height="100%" id="cartGroup" width.cartView="100%">
<s:layout>
<s:VerticallLayout/>
</s:layout>
<s:Label text="Your Cart Total: $"/>
<s:Button label="View Cart'"/>
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<mx:DataGrid includeIn="cartView" id="dgCart" width="100%">
<mx:columns>
<mx:DataGridColumn headerText="Column 1"
dataField="coll"/>
<mx:DataGridColumn headerText="Column 2"
dataField="col2"/>
<mx:DataGridColumn headerText="Column 3"
dataField="col3"/>
</mx:columns>
</mx:DataGrid>
</s:Group>
</s:Group>
</s:Application>

7 Save the file.

Note some of the new syntax added during this operation. First, in the DataGrid class, you
will see the includeIn property, indicating that this control should appear on the screen
only when in the cartView state. Second, the products container still has a width of 100%
and height of 150; however, it also has width.cartView="0" and height.cartView="0". This
syntax instructs Flex to set those properties in the corresponding states.

Testing the file now shouldn’t show any differences because you haven't added any ability for the
user to toggle between the states. In the next exercise, you will add that navigational ability.

Controlling View States

Each MXML component has a property called currentState. You can use this property to
control which state of the application is shown to a user at any given time.

1 Open the FlexGrocer.mxml file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not function-

ing properly, you can import the FlexGrocer-PreControl.fxp project from the Lesson03/

intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Switch to Design view and, if it is not already open, open the States view in Flash Builder
and select Statel to set the current state.

You will add functionality to the default view state so that users can navigate to the other
states of the application.

3 Choose the View Cart Button control from the cartGroup container. In the Properties
view, set its On click: property to this.currentState='cartView'.
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Events such as the Button’s click will be explored in detail in Lesson 5, “Handling Events.”
The important thing to understand now is that when the user clicks the link, the view will
change to the cartView state.

CAUTION! The state name is case sensitive and must exactly match the name as you typed it in
the previous exercise. You must use single quotes around the state name when entering it in
Design view.

Choose the View Cart Button control from the control bar. In the properties view, also set
its On click: property to this.currentState='cartView'. You now have two ways to enter
the cartView state.

Switch to the cartView state. Add a new Button control below the DataGrid control with
the label set to Continue Shopping and the click property set to this.currentState="".

Setting currentState to an empty string resets the application to its default state.
Delete the View Cart Button that is inside the cartGroup from the cartView state.

When the user is viewing the cart, there is no need for a View Cart Button. You can delete
the Button by selecting it in Design view and pressing Delete.

The completed application as shown in Source view should read as follows:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx">
<s:states>
<s:State name="Statel"/>
<s:State name="cartView"/>
</s:states>
<fx:Declarations>
<!-- Place non-visudl elements (e.g., services, value objects) here -->
</fx:Declarations>
<s:controlBarLayout>
<s:BasiclLayout/>
</s:controlBarlLayout>

<s:controlBarContent>
<s:Button id="btnCheckout" label="Checkout" right="10" y="10"/>
<s:Button id="btnCartView" label="View Cart" right="90" y="10"
click.Statel="this.currentState="cartView'"/>
<s:Button label="Flex Grocer" x="5" y="5"/>
</s:controlBarContent>
<s:Label text="(c) 2009, FlexGrocer" right="10" bottom="10"/>
<s:Group x="0" y="0" width="100%" height="100%" id="bodyGroup">
<s:layout>
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<s:HorizontallLayout/>

</s:layout>

<S

:Group width="100%" height="150" id="products" width.cartView="0"

height.cartView="0" visible.cartView="false">
<s:layout>

<s:VerticallLayout/>
</s:layout>
<s:Label text="Milk" id="prodName"/>
<s:Label text="$1.99" id="price"/>
<s:Button label="AddToCart" id="add"/>

</s:Group>

<S:

Group height="100%" id="cartGroup" width.cartView="100%">
<s:layout>
<s:VerticallLayout/>
</s:layout>
<s:Label text="Your Cart Total: $"/>
<s:Button label="View Cart" click="this.currentState="cartView""
includeIn="Statel"/>
<mx:DataGrid includeIn="cartView" id="dgCart" width="100%">
<mx:columns>
<mx:DataGridColumn headerText="Column 1"
dataField="coll"/>
<mx:DataGridColumn headerText="Column 2"
dataField="col2"/>
<mx:DataGridColumn headerText="Column 3"
dataField="col3"/>
</mx:columns>
</mx:DataGrid>
<s:Button includeIn="cartView" label="Continue Shopping"
click="this.currentState="""/>

</s:Group>
</s:Group>
</s:Application>

7 Save and

test the application. You can now navigate between the states by clicking the

buttons to which you added code.

__FIEX Grocer View Cart Checkout
Wik Your Carl Tofal
51.99 View Cart
AddToCart
Your Cart Totall §
Column 1 Column 2 Column 3

Continue Shopping

(c) 2009, FlexGrocer
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Refactoring

Refactoring is one of the least understood and most useful tools in a developer’s arsenal. It is
particularly relevant for a Flex and ActionScript developer, because dynamic interfaces are
often recombined with code during the prototype and development stages of a project.

Refactoring is simply the process of reorganizing your code in a way that is better suited

to a long-term goal without changing the way it functions. Long-term goals might include
increasing the maintainability of the software, modifying the architecture to make additional
development steps easier, or simply changing the location and structure of the project to make
it more understandable to a new developer. However, one thing is always true: At the end of a
successful refactoring session, the changes will be imperceptible to an individual running the
application who does not look at the source code. The application functions the same way.

Many developers find this notion and this process frustrating. Why would you want to spend
time changing code you have already written if it makes no noticeable change in the applica-
tion’s execution? The answers are varied, but here are a few important ones.

o Learning: Learning a new language and continuing to use it is a learning experience. You
will be learning new things and techniques every day. That often leads to the realization
that the code you wrote days, weeks, or months ago may be ineflicient, or even ineffec-
tive in certain circumstances. Keeping a keen eye on what you have written in the past
and being willing to revisit it often provides a more cohesive code base and tighter, more
maintainable code.

o Duplication and redundancy: As you are developing, it is extremely common to need
the same functionality in multiple places in your application. Usually due to time con-
straints, this code stays forever duplicated. One of the many problems with this is that
later, when that code needs to change, you have to be sure to hunt down and fix all the
places it is used. A willingness to avoid duplication and move shared code into new places
as you continue developing can not only eliminate large headaches down the road, but
can also make your day-to-day development more efficient and faster.

« The big picture: Often it is difficult, if not impossible, to know how all the pieces in a
system will fit together when you begin writing code. If these pieces written early in the
process are set in stone, you will end up bending or breaking code down the line when
you try to integrate. If you are comfortable with the idea of refactoring your code as
needed throughout the process, you can hone your vision of the system as you progress,
ending up with objects and structures that work more cohesively when they’re finished.
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We have a couple of reasons for addressing refactoring here. First, many new developers to the
Flex and ActionScript world attempt to apply a rigid approach to their development that does
not include refactoring. Over the course of time, we have noticed that these developers, above
all others, struggle against the language instead of learning to use it as a tool. We simply want
you to avoid that pain.

Second, throughout this book you are going to be learning. In fact, quite often you are going
to learn multiple techniques for accomplishing the same goal. It is not always feasible to intro-
duce the one “right” way to do something from the beginning because these concepts tend to
build upon each other. So, once you have learned enough to approach writing something in a
new way, you will end up refactoring it. This provides two benefits: the ability to understand
multiple ways to accomplish a goal (and hopefully the reasons why you would or would not
use one or the other) and the ability to hone the code base into a final application with valid
examples for reference.

That said, you are going to refactor the application you have built to date, to make it easier to
maintain as you continue through this book.

Using Composed Containers

As you learned in this lesson, most containers in Flex accept a layout object that dic-
tates the orientation of their children. This layout object is generally specified by adding a
LayoutObject to a Group using the layout property, as the following example shows:
<s:Group>
<s:layout>

<s:HorizontallLayout/>
</s:layout>

<s:Button label="1"/>

<s:Button label="2"/>

<s:Button label="3"/>
</s:Group>

While this provides the utmost flexibility, it does require a little extra typing each time you create
anew Group. In a small application this is not a very big issue; however, in a large application,
adding layout objects to tens of thousands of Groups can become tedious. To solve this problem,
Flex allows you to create new components composed of existing components and properties.
You can then use these new constructs as shortcuts to desired functionality.

The Flex framework has prebuilt a few of these shortcuts in the form of two containers called
VGroup and HGroup. In the following chart, the horizontal columns are functionally equivalent.
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Using layout Property

Alternative Shortcuts

Composed Version

<s:Group>
<s:layout>

<s:HorizontallLayout/>

</s:layout>

<s:Button label="1"/>

<s:Button label="2"/>

<s:Button label="3"/>
</s:Group>

<s:HGroup>
<s:Button label="1"/>
<s:Button label="2"/>
<s:Button label="3"/>
</s:HGroup>

<s:Group>
</s:layout>
<s:VerticallLayout/>

<s:VGroup>
<s:Button label="1"/>
<s:Button label="2"/>

</s:layout> <s:Button label="3"/>
</s:VGroup>

<s:Button label="1"/>

<s:Button label="2"/>

<s:Button label="3"/>
</s:Group>

If you were to examine the VGroup and HGroup source code, you would find that they are
little more than the Group you have already learned to use with the layout property preset
for your use. In Lessons 9, “Creating Components with MXML,” and Lesson 18, “Creating
Custom Components,” you will learn to create your own components wherever you see a
similar opportunity to reuse code.

Refactoring Your Application

In this section, you will convert all the Groups with HorizontalLayouts to HGroups, and
Groups with VerticalLayouts to VGroups. The goal of this exercise is to successfully change
the internal structure of the application without changing its functionality.

1 Open the FlexGrocer.mxml file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not functioning
properly, you can import the FlexGrocer-PreRefactor.fxp project from the Lesson03/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.
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Switch to Source view.

Find the group named bodyGroup and change it to an HGroup. Be sure to also change
the closing tag for this group.

Eliminate the tag for the layout property and the HorizontalLayout object from within
the bodyGroup.

Find the products group and change it to a VGroup. Be sure to change the closing tag as well.

Eliminate the tag for the layout property and the VerticalLayout object from within the
products group.

Repeat this process for the cartGroup.

When you are finished refactoring the application, your code should appear as follows:

<?xml version="1.0" encoding="utf-8"7?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/mx">
<s:states>
<s:State name="Statel"/>
<s:State name="cartView'/>
</s:states>
<fx:Declarations>
<!-- Place non-visuadl elements (e.g., services, vdlue objects) here -->
</fx:Declarations>
<s:controlBarLayout>
<s:BasiclLayout/>
</s:controlBarLayout>

<s:controlBarContent>
<s:Button id="btnCheckout" label="Checkout" right="10" y="10"/>
<s:Button id="btnCartView" label="View Cart" right="90" y="10"
click.Statel="this.currentState="cartView'"/>
<s:Button label="Flex Grocer" x="5" y="5"/>
</s:controlBarContent>
<s:Label text="(c) 2009, FlexGrocer" right="10" bottom="10"/>
<s:HGroup x="0" y="0" width="100%" height="100%" id="bodyGroup">
<s:VGroup width="100%" height="150" id="products" width.cartView="0"
height.cartView="0" visible.cartView="false">
<s:Label text="Milk" id="prodName"/>
<s:Label text="$1.99" id="price'/>
<s:Button label="AddToCart" id="add"/>
</s:VGroup>
<s:VGroup height="100%" id="cartGroup" width.cartView="100%">
<s:Label text="Your Cart Total: $"/>
<s:Button label="View Cart" click="this.currentState='cartView""
includeIn="Statel"/>
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<mx:DataGrid includeIn="cartView" id="dgCart" width="100%">
<mx:columns>
<mx:DataGridColumn headerText="Column 1"
dataField="coll"/>
<mx:DataGridColumn headerText="Column 2"
dataField="col2"/>
<mx:DataGridColumn headerText="Column 3"
dataField="col3"/>
</mx:columns>
</mx:DataGrid>
<s:Button includeIn="cartView" label="Continue Shopping"
click="this.currentState="""/>
</s:VGroup>
</s:HGroup>
</s:Application>

8 Save the file and click Run.

You should have the same functionality with the View Cart Button as before and see
absolutely no change in functionality, yet have slightly more maintainable code.

What You Have Learned

In this lesson, you have:
o Used containers and layout objects (pages 46-50)

o Begun an application layout in Source view (pages 50-53)
o Laid out an application in Design view (pages 53-58)

o Worked with constraint-based layouts (pages 58-63)

o Worked with view states (pages 63-67)

o Controlled view states (pages 67-70)

o Refactored your application (pages 70-74)
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What You Will Learn

In this lesson, you will:

o Define the user interface (UI) for the e-commerce FlexGrocer application

o Use simple controls such as the Image control, text controls, and
CheckBox control

o Define the Ul for the checkout screens
 Use the Form container to lay out simple controls

o Use data binding to connect controls to a data model

Approximate Time

This lesson takes approximately 45 minutes to complete.

¢
Z
O
V)
v
L
—




LESSON 4
Using Simple Controls

In this lesson, you will add user interface elements to enable the customer to find more details
about the grocery items and begin the checkout process. An important part of any appli-
cation is the user interface, and Adobe Flex contains elements such as buttons, text fields,

and radio buttons that make building interfaces easier. Simple controls can display text and
images and also gather information from users. You can tie simple controls to an underlying
data structure, and they will reflect changes in that data structure in real time through data
binding. You are ready to start learning about the APIs (application programming interfaces)
of specific controls, which are available in both MXML and ActionScript. The APIs are fully
documented in the ActionScript Language Reference, often referred to as ASDoc, which is
available at http://help.adobe.com/en_US/AS3LCR/Flex_4.0/.

The Flex framework has many tools that make laying out simple controls easier. All controls
are placed within containers (see Lesson 3, “Laying Out the Interface”). In this lesson, you will
become familiar with simple controls by building the basic user interface of the application
that you will develop throughout this book. You will also learn about timesaving functionality
built into the framework, such as data binding and capabilities of the Form layout container.

Lm':'“ Siocer view Cart | [ Checkout
i Directfrom California where cows are “four Carl Total' §
happiest!
& Certified Organic
Low Fat
51.99
AddToCart

(c) 2009, FlexGrocer

FlexGrocer with Image and Text controls bound to a data structure
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Introducing Simple Controls

Simple controls are provided as part of the Flex framework and help make rich Internet appli-
cation development easy. Using controls, you can define the look and feel of your buttons,
text, combo boxes, and much more. Later in this book, you'll learn how to customize controls
to create your own unique look and feel. Controls provide a standards-based methodology
that makes learning how to use them easy. Controls are the foundation of any RIA.

The Flex SDK includes an extensive class library for both simple and complex controls. All
these classes can be instantiated via an MXML tag or as a standard ActionScript class, and
their APIs are accessible in both MXML and ActionScript. The class hierarchy comprises
nonvisual classes as well, such as those that define the new event model, and it includes the
display attributes that all simple controls share.

You place the visual components of your Flex application inside containers, which establish
the size and positioning of text, controls, images, and other media elements (you learned
about containers in the previous lesson). All simple controls have events that can be used to
respond to user actions, such as clicking a button, or system events, such as another compo-
nent being drawn (events will be covered in detail in the next lesson). You will also learn in
later lessons how to build your own events. Fundamentally, events are used to build easily
maintainable applications that reduce the risk that a change to one portion of the applica-
tion will force a change in another. This is often referred to as building a “loosely coupled”
application.

Most applications need to display some sort of text, whether it be static or dynamically driven
from an outside source like an XML file or a database. Flex has a number of text controls that
can be used to display editable or noneditable text:

o Label: You have already used the Label control to display text. The Label control cannot
be edited by an end user; if you need that functionality, you can use a TextInput control.

o TextInput: The TextInput control is used for data input. It is limited to a single line of text.

o RichText: The RichText control is used to display multiple lines of text, but it is not edit-
able and does not display scroll bars if the usable space is exceeded.

o TextArea: The TextArea component is useful for displaying multiple lines of text,
either editable or noneditable, with scroll bars if the available text exceeds the screen
space available.

All text controls support HTML 1.0 and a variety of text and font styles.
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E3 NOTE: All four of the text controls mentioned here support Adobe’s Text Layout Framework
(TLF). While you will not be using TLF as part of the application in this book, many new and
interesting features are available with TLF. You can learn about TLF on Adobe’s open source site:
http://opensource.adobe.com/wiki/display/tlf/Text+Layout+Framework.

To populate text fields at runtime, you must assign an ID to the control. Once you have done
that, you can access the control’s properties; for example, all the text controls previously men-
tioned have a text property. This property enables you to populate the control with plain text
using either an ActionScript function or inline data binding. The following code demonstrates
assigning an ID to the label, which enables you to reference the Label control in ActionScript:

<s:Label id="myLabel"/>

You can populate any text control at runtime using data binding, which is denoted by curly
bracket syntax in MXML. The following code will cause the yourLabel control to display the
same text as the myLabel control in the previous example:

<s:Label id = "yourLabel" text = "{myLabel.text}"/>

Also, you can use data binding to bind a simple control to underlying data structures. For
example, if you have XML data, which might come from a server-side dataset, you can use
data binding to connect a simple control to the data structure. When the underlying data
changes, the controls are automatically updated to reflect the new data. This provides a power-
ful tool for the application developer.

The Flex framework also provides a powerful container for building the forms that we will
cover in this lesson. The Form container allows developers to create efficient, good-looking
forms with minimal effort. Flex handles the heading, spacing, and arrangement of form
items automatically.

Displaying Images

In this exercise you will display images of grocery products. To do this, you must use the
Image control to load images dynamically. The Image control has the capability to load JPG,
GIE, SWE, and PNG files at runtime. If you are developing an offline application that will
not access the Internet, you can use the @mbed directive to include the Image control in the
completed SWF file.
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1 Open the FlexGrocer.mxml file that you created in the previous lesson.

If you didn’t complete the previous lesson, you can import the Lesson04/start files. Please
refer to Appendix A for complete instructions on importing a project should you ever
skip a lesson or if you ever have a code issue you cannot resolve.

2 Switch Flash Builder to Design view by clicking the Design View button.

3 Be sure that the Components view is open. If it’s not, choose Window > Components.

E= Outline

I & Custom -
4 & Controls
Eﬁ AdvancedDataGrid
(2 Button
B CheckBox
W ColorPicker =
ComboBox
DataGrid
DateChooser
B DateField
DropDownList
B HScrollBar

m
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LinkButton
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EH oLaPDataGrid

(J PonUpButton
m ]

4 Select the Image control from the Controls folder and drag the control between the Milk
and 1.99 Label controls you already added.

Flex Grocer

IITK

$1.99

Add To Cart

When you drag the Image control from the Components view to the container, Flash
Builder automatically adds the MXML to place the Image control on the screen and posi-
tions it where you drop it.
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5 Be sure that the Flex Properties view is open. If it’s not, choose Window > Properties.

e Properties 5 | €5 Appearance 5!
Editing state "Statel” i
@ md:Image

* Common

1D:
In states: Statel

Source: &

Scale content: frue ¥
Auto load: frue ¥
w Style

¥ Size and Position

Width: Height:

The Flex Properties view shows important attributes of the selected component—in
this case, the Image control. You can see the Source property, which specifies the path
to the Image file. The ID of the Image control references the instance created from the
<mx:Image> tag or Image class in ActionScript.

Click the Source folder icon and navigate to the assets directory. Select the dairy_milk.jpg
image and click Open.

The image you selected is displayed in Design view. The source property is also added to
the MXML tag.

Click the Scale content drop-down menu and change the value to true.

In an ideal world, all the images that you use in the application would be a perfect size,
but this is not always the case. Flex has the capability to set the width and height of
images and can scale the image to fit the size of the Image control.

=l
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¥ Common
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8 Switch back to Source view and notice that Flash Builder has added an <mx:Image> tag as
well as the attributes you specified in the Flex Properties window.

As you can see, it is easy to switch between Source view and Design view, and each one
has its own advantages. Notice as you switch back to Source view that the Image tag you
were working on is now highlighted.

<s:controlBarContent>
<s:Button id="btnCheckout” label="Checkout" right="10" y="10"/>
<g:Button id="btnCartView" label="View Cart™ right="90" y="10" click.Statel="this.cur
<s:Button label="Flex Grocer™ x="5" y="5"/>
«/s:controlBarContentc>
<s:Label text="(c) 2008, FlexGrocer" right="10" bottom="10"/>
<s5:HGroup x="0" y="0" width="100%" height="100%" id="bodyGroup">
<3:VGroup width="100%" height="150" id="products" width.cartView="0" height.cartView=
<sgiLabel text="Milk" id="prodName"/>
<mx:Image includeIn="Statel”™ scaleContent="true" source="assets/dairy_milk.jpg"/)
<s:Label text="£1.99" id="price"/>
<sz:Button label="AddToCart™ id="add"/>
< /=5 :VGEroup>
<3:VGroup height="100%" id="cartGroup" width.cartView="100%">
<s:Label text="Your Cart Total: $"/>
<sz:Button label="View Cart™ click="this.currentState='cartView'" includeIn="S5State
«<mx:DataGrid includeIn="cartView" id="dgCart" width="100%">
<mx:columns>
<mx:DataGridColumn headerText="Column 1" dataField="coll"/>
«mx:DataGridColumn headerTexc="Column 2" dataField="ecol2"/>
<mx:DataGridColumn headerText="Column 3" dataField="col3"/>
</mx:columns>

9 In the <mx:Image> tag that you added, add an @Embed directive to the Image control:

<mx:Image source="@Embed('assets/dairy_milk.jpg")"
scaleContent="true"/>

The @Embed directive causes the compiler to transcode and include the JPG in the SWF
file at compile time. This technique has a couple of advantages over the default of load-
ing the image at runtime. First, the image is loaded at the start of the application, so the
user doesn’t have to wait for the image to load before displaying when it is needed. Also,
this technique can be useful if you are building offline applications that do not need to
access the Internet because the appropriate images are included in the SWF file and will
be correctly displayed when needed. Remember, though, that using this technique greatly
increases the size of your SWF file.

10 Save, compile, and run the application.
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You should see that the Image and Label controls and button fit neatly into the layout container.

IFTiTE: Your Cart Total:
&
51.99
AddToCart

Building a Detail View

In this exercise, you will use a rollover event to display a detailed state of the application. You
will explore different simple controls to display text and review how application states work.

1 Be sure that you are still in Source view in Flash Builder. Near the top of the file, locate
the <s:states> block, which contains definitions for the Statel and cartView states. Add a
new state definition named expanded.

<s:State name="expanded"/>

You will define this third state for the application to show details of a product.

2 Switch to Design view, set the state selector to expanded, and drag a VGroup from the
Layout folder of the Components view into the application. (To position this correctly,
you should drag the VGroup below the existing white area.) In the Properties view, verify
that the In state’s value is expanded, the X value is 200, and the Width value is 100 per-
cent. Leave the Y and Height values blank.

ik E Your Gart Tofa
$1.09
AddToCart

This new VGroup needs to be positioned as a child of the main application. Since the
application has a bodyGroup which is occupying 100% of the space below the control bar,
you will need to manually position this in Source view. To do this, switch to Source view,
and move the

<s:VGroup includeIn="expanded" width="100%" x="200">
</s:VGroup>
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to just above the closing </s:Application> tag, so the end of the file reads like this:

</s:VGroup>
</s:HGroup>
<s:VGroup includeIn="expanded" width="100%" x="200">
</s:VGroup>

</s:Application>

3 Switch back to Design view. Ensure that the expanded state is selected in the States view
and drag an instance of the RichText control from the Controls folder of the Components
view into the new VGroup you created in the previous step.

[viewcar | [ checkeut |
I Your Cart lotal: $|
$1.99

AddToCart

The RichText control enables you to display multiple lines of text, which you will need
when you display the product description that will ultimately come from an XML file.
You will use data binding in the next section to make this RichText control functional.
For now, you are just setting up the layout.

4 Drag an instance of the Label control from the Components view to the bottom part
of the VGroup container you created. Populate the text property with the words
Certified Organic.

Later on, you will modify the visible property of this component so the contents of the
text property are displayed only when a grocery item is certified organic.

Ik Richlext Your Cart [otal: 4
51.99 FreredUrganid

AddToCart
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5 Drag another instance of the Label control from the Components view to the bottom part

of the VGroup container you created. Populate the text property with the words Low Fat.

View Cart | [ Checkout
ik Richlext Your Cart lotal: |
51.99 Certified Organic

AddToCart fowrag

Later, you will set the visible property of this label to true if the grocery item is low fat,
or false if it is not.

Switch back to Source view. Notice that Flash Builder has added the RichText and two
Label controls you added in Design view.

Note that all the code created in Design view is displayed in Source view.

Locate the <s:RichText> tag in the expanded state and set the width property to 50%.
<s:RichText text="RichText" width="50%"/>

Find the <mx:Image> tag that is displaying the milk image. Add a mouseOver event to the
tag that will change the currentState to expanded. Remove the includeIn attribute.

<mx:Image source="@Embed('assets/dairy_milk.jpg")"
scaleContent="true" mouseOver="this.currentState="'expanded'"/>

mouseOver simply means that when the user rolls the mouse anywhere over the
dairy_milk.jpg Image tag, the ActionScript will execute. In this ActionScript, you
are referring to the expanded state, which you created earlier in this lesson.

If you had left the includeln attribute in the image tag, the milk image would appear only
in the initial state of Statel. Therefore, when you mouse over the image and switch it to
the expanded state, the milk bottle image will disappear. By removing the includeIn attri-
bute, you are instructing the application to allow this image to be used in all states.

In the same <mx:Image> tag, add a mouseOut event that will change the currentState back
to the initial state Statel.
<mx:Image source="@Embed('assets/dairy_milk.jpg')" scaleContent="true"

mouseOver="this.currentState="expanded"'"
mouseOut="this.currentState="Statel'"/>
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When the user moves the mouse away from the dairy_milk.jpg image, the detailed state
no longer displays, and by default the application displays only the images and labels for
the control, which is expressed with an empty string.

10 Save and run the application.

When you roll the cursor over the milk bottle image, you see the RichText and Label controls
you created in the expanded state.

TR RichText
Certified Organic
Low Fat

$1.99

Using Data Binding to Link a Data Structure to a Simple Control

Data binding enables you to connect controls, such as the text controls that you have already
worked with, to an underlying data structure. Data binding is incredibly powerful because if
the underlying data changes, the control reflects the changes. For example, suppose you create
a text control that displays the latest sports scores; also suppose it is connected to a data struc-
ture in Flex. When a score changes in that data structure, the control that the end user views
reflects the change. In this exercise, you will connect a basic data structure in an <fx:Model>
tag to simple UI controls to display the name, image, and price for each grocery item. Later in
the book, you will learn more about data models, the effective use of a model-view-controller
architecture on the client, and how to connect these data structures with server-side data.

1 Be sure that FlexGrocer.mxml is open, and add an <fx:Model> tag after the comment in
the <fx:Declarations> tag pair at the top of the page.

The <fx:Model> tag allows you to build a client-side data model. This tag converts an
XML data structure into a format that Flex can use.

2 Directly below the opening <fx:Model> tag and before the closing <fx:Model> tag, add the
following XML data structure. Your <fx:Model> tag should look as shown:
<fx:Model>
<groceries>

<catName>Dairy</catName>
<prodName>Milk</prodName>
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<imageName>assets/dairy_milk.jpg</imageName>

<cost>1.20</cost>

<listPrice>1.99</listPrice>

<isOrganic>true</isOrganic>

<isLowFat>true</isLowFat>

<description>Direct from California where cows are
happiest!</description>

</groceries>
</fx:Model>

You have defined a very simple data structure inline inside an <fx:Model> tag.

3 Assign the <fx:Model> tag an ID of groceryInventory. The first line of your <fx:Model> tag
should look as shown:
<fx:Model id="groceryInventory">
By assigning an ID to the <fx:Model> tag, you can reference the data with dot syntax. For
example, to access the list price of the item, you could use groceryInventory.listPrice. In
this case, that would resolve to 1.99.

4 Switch Flash Builder to Design view.

You can set up bindings between elements just as easily in Design view as you can in
Source view.

5 Select the RichText control in the expanded state and be sure that the Flex Properties
view is open. Modify the text property to {groceryInventory.description}.

Data binding is indicated by the curly brackets {}. Whenever the curly brackets are used,
you use ActionScript instead of simple strings. Effective use of data binding will become
increasingly important as you begin to work with server-side data.

\3Appearance| Soiml
< ]

E siRichText

* Common

ID:

In states:  All States

Text: {grocerylnventory.description}

b Style
 Size and Position

Width: 50% Height:

6 Save and run the application.

You should see the description you entered in the data model when you roll the cursor over
the grocery item.
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Using a Form Layout Container to Lay Out Simple Controls

Forms are important in most applications that collect information from users. You will be
using the Form container to enable the shopper to check out their products from the grocery
store. The Form container in Flex will handle the layout of the controls in this form, automat-
ing much of the routine work. With a Form container, you can designate fields as required

or optional, handle error messages, and perform data checking and validation to be sure the
administrator follows designated guidelines. A Form container uses three tags: an <mx:Form>
tag, an <mx:FormHeading> tag, and an <mx:FormItem> tag for each item on the form. To start,
the checkout form will be built into a separate application, but later in the book, it will be
moved into the main application as a custom component.

Form ———
Form Heading c Information
Form Items ey [ ]
Form Item Labe] ————DeiveryDate | |

1 Create a new MXML application in your current project by choosing File > New > MXML
Application. Name the application Checkout, and choose spark.layouts.BasicLayout as
the Layout for the new application. Then click Finish.

%)
New MXML Application v
Create a new MXML application.
Source folder: Lesson 04 start/src Browse...

Name: Checkout

Layout: spark.layouts.BasicLayout -

@ [ Fnsh | [ concel
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2 Switch to Design view, and drag a Form from the Layout folder of the Components view
to the top left of the window. A dialog box will appear asking for the Width and Height of
the form. Leave the default values as they are.

Height: 7;&:: T cn’-eint >

3 Draga FormHeading component from the Layout folder in the Components view into
the newly created form. Double-click the FormHeading, and change it to Customer
Information.

Customer Information

A FormHeading is a specialized label. Its left edge always aligns with the left side of the
form controls (not the labels of the form items.)

4 Drag a TextInput control from the Controls folder of the Components view and drop it
just below the FormHeading. The TextInput and a label to the right of the TextInput both
appear. Double-click the label, and change it to Customer Name.

Customer Information

Customer Name

When adding controls to a form in Design view, Flash Builder automatically surrounds
the control in a FormItem, which is why a label is appearing to the left of the control. If
you switch to Source view, you can see the FormItem surrounding the TextInput. Back in
Design view, notice how the left edge of the text input is aligned with the left edge of the
FormHeading. As noted earlier, this is a feature of the Form and FormHeading classes,
and it allows these items to always maintain the left alignment, regardless of the size of
the FormItem labels.
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5 Drag four more TextInputs to the form from the Components view. Change the labels
of these to Address, City, State, and Zip. Drag a DateField below all the TextInputs, and
change its label to Delivery Date. Drag a button below the DateField, and set its label to
be an empty string (simply remove the default text). Double-click the button and change
the button’s text to Continue.

Customer Information

Customer Name ‘
Address |

city |

state |

zp |

Delivery Date |

[

Continue

Each control is surrounded in its own FormItem and has its own label. Since you don't
need a label next to the Continue button, you simply clear the text from the label on that
form item.

6 Save and run the application.

° TIP: If you tab through the various components of the form, you might wonder whether there
is a way to control which components receive the user focus. The form itself (and each top-level
container) has a built-in focus manager. The focus manager contains a getFocus() method
that will return the component that currently has the focus. You can use the setFocus()
method to set the focus to another component. Using the Focus Manager class is the
preferred method to control the selection element in a Flex application.

What You Have Learned

In this lesson, you have:
o Learned how to load images at runtime with the Image control (pages 79-83)

o Learned how to display blocks of text (pages 83-86)

o Learned how to link simple controls to an underlying data structure with data binding
(pages 86-87)

« Learned how to build user forms with a minimum of effort using the Form container
(pages 88-90)
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What You Will Learn

In this lesson, you will:

o Learn about Flex’s event-based programming model
o Pass data to an event handler using MXML

Learn a bit about UI object creation order

o Handle both user and system events with ActionScript functions

o Understand the event object and its properties

Approximate Time

This lesson takes approximately 1 hour to complete.



LESSON 5
Handling Events

An important part of building a rich Internet application (RIA) is building an effective client-
side architecture. When you use Flash Builder as an authoring tool, you have the ability to
follow object-oriented best practices and an event-based programming model that allows for
loosely coupled applications. This type of development is very different for web application
developers, because it does not follow a page-based, flow-driven model. Ultimately, using this
client-side, event-based architecture can result in better-performing applications that contain
more reusable code and consume less network traffic because page refreshes are no longer
needed. During this lesson, you will become familiar with an event-based programming
model and learn how events are used throughout Flex.

[iew car | [checiou ]
ITITE Cheese from America's Dairyland Your Cart Totall
- Certified Organic
Low Fat
151.99
AddToCart

(c) 2009, FlexGrocer

Events are added to the FlexGrocer application
to allow the user to interact with the application.
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Understanding Event Handling

Flex uses an event-based, or event-driven, programming model: Events determine the flow
of the application. For example, a user clicking the mouse button or a server returning data
determines what should happen next.

These events come in two types: user events and system events. User events are just what you'd
most likely guess—a user clicking a mouse or pressing a key. System events include the appli-
cation being instantiated, an invisible component becoming visible, and many others. The
Flex developer handles these events by writing code for what happens next.

© TIP: Many server-side developers are accustomed to a flow-driven programming model, in
which the developer determines the flow of the application rather than having to react to
events generated by the user or system; recognizing and understanding that difference is
crucial to success with Flex.

For the moment, we are going to personify Flex’s event-based model to make its operation
clear. Pretend that you and a friend are standing on opposite sides of a parking lot. Your friend
is going to act as an event dispatcher, an object that notifies others when something occurs.

While you are in the parking lot, your friend may shout a variety of things. He may exclaim,
“Car arriving!” “Car departing!” or “Car parking!” Perhaps he periodically decides to simply
yell, “Nothing has changed!” In all cases, he is shouting the information, and anyone close
can hear it. He has no real control over who hears it, and certainly no control over what a
person who overhears these messages might do in response. His only job in this scenario is to
announce information, which is precisely the job of an event dispatcher.

Now, on the other side of the parking lot, you hear these various messages being announced.
You may choose to react to all, some, or none of them. When you hear that a car is parking,
for example, you may wish to go and greet the new arrival. However, you may blatantly ignore
your friend announcing that nothing has changed or that a car is departing.

In this case you are an event listener. While you can hear all the information being broadcast,
you decide which messages are important and how you react to them. Just as hearing some-
thing is different from actually listening to it in the real world, the same concept exists in
event-driven programming. Code that listens to and reacts to a given event is called an event
listener or an event handler.
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Now, as a last step in our example, imagine that another individual arrives at the parking lot.
He can also hear your friend shouting. He may choose to listen and react to the same mes-
sages as you, or different ones altogether. Perhaps when he hears that a car is departing, he
walks up to the car and asks for payment for parking, while ignoring the other messages.

This is the wonderful part about event-based programming. Many people can hear a message,
and each can decide whether to react to it. If they do choose to react, they can do so in differ-

ent ways. Finally, the person doing the shouting doesn’t need to know what might happen as a
result; his only job is to keep shouting.

Bringing this back to Flex, we may say that an object such as a Button instance dispatches a click
event. What we mean is that the Button shouts for all to hear that it has just been clicked. Every
other object in the system can choose to listen to that event and to handle it (react). In Flex, if we
don’t choose to listen to an event on an object, then we implicitly ignore it.

Keeping that in mind, the following general steps occur when a user event occurs and a devel-
oper then wants something to happen:

1. The user interacts with the application.

2. The object on which the user interacts dispatches an event (for example, when a button
has been clicked).

3. Another object is listening for that event and reacts when the event occurs.

4. Code inside the listening object is executed

Analyzing a Simple Example
Let’s examine a concrete example: A user clicks a button and text appears in a label. The fol-

lowing code makes this happen.

<s:Label id="myL"/>

<s:Button id="myButton"
label="Click Me"
click="myL.text="Button Clicked'"/>

A button appears with the label “Click Me”. When the user clicks the button, the click event is
dispatched. In this case the ActionScript code myL.text="Button Clicked' is executed. The text
property of the label is assigned the Button Clicked string value.
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E3 NOTE: There are nested quotes in this example. The double quotes surround the code for the
click event, and the nested single quotes delineate the string. This can become difficult to read
and, as you will see in the next section, is not the ideal way to write code.

Until now, when you have assigned values to an attribute in MXML, you have supplied one of
two types: scalar values or bindings. Scalar values are simple data types like String, Number,
or Boolean values. You have used these when setting x and y values, widths, and label text
values. You have also used bindings for properties. This was done whenever you used braces
({}) in a value. Remember from the last lesson that the braces let you enter ActionScript for
the property value.

When supplying a value to an MXML attribute that represents an event (that is, the click
event in the previous code), the Flex compiler is smart enough to implicitly understand that
the string inside the quotes is ActionScript. That’s why you can enter ActionScript directly for
the click event, click="myL.text="Button Clicked'}; without using the braces you used in the
previous lesson.

Just as code hinting assisted you when you were entering property names, so code hinting will
assist with event names. In the following figure, you see the clear and click events displayed
with the lightning bolt icon in front of them, which designates events.

© cachePolicy : String - UIComponent A
B cffHinting : String - ButtonBase
B chromeColor : uint - SkinnableComponent
7 clear - InteractiveObject
7 click - InteractiveObject
B color: uint - ButtonBase
© content: Object - ButtonBase
© contextMenu : ContextMenu - InteractiveObject
¥ copy - InteractiveObject
B cornerRadius : Number - ButtonBase
# creationComplete - UIComponent =
4 T | r
All Properties - Press 'Cirl+5pace’ to show Properties

<s:Button gf

Handling the Event with an ActionScript Function

The code in the last example successfully sets the text of the Label object when the Button

is clicked. However, a problem with this approach soon develops when you want to execute
more than one line of ActionScript when the event occurs. To do this, you could place many
separate chunks of code inside the quotes for the click event, each separated by a semicolon.
Although this works, it is messy and far from a best practice. Also, you may want the same
lines of code to be executed when several different events occur. In the approach shown
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earlier, you would have to copy and paste the same code into several places. That can become
a big nightmare if you ever need to edit that code, as you now need to find and edit each copy.

A better approach is to handle the event in an ActionScript function. The function will be
built in an <fx:Script> block that simply tells the Flex compiler that the code in the Script
block is ActionScript. So instead of placing the actual ActionScript to be executed as a value
for the click event, you will call a function instead. Following is a refactoring of the code
examined earlier, using the best practice of placing the code to be executed in a function.
<fx:Script>
<I[CDATA[
private function clickHandler():void {
myL.text="Button Clicked";
}

11>
</fx:Script>

<s:Label id="myL"/>

<s:Button id="myButton"
label="Click Me"
click="clickHandler()"/>

E3 NOTE: The <![CDATA[ 17> block inside the Script block marks the section as character data. This
tells the compiler that the data in the block is character data, not well-formed XML, and that it
should not show XML errors for this block.

Now when the Button is clicked, the function clickHandler() is called, and the string is writ-
ten to the label. In this case, because no quotes were nested, you can use double quotes around
the string in the function.

The function has a return type of void. This means that the function will not return a value.

It is a best practice to always specify the return type of functions you build, even if you use
void to indicate that no data will be returned. The compiler will give you a warning if you do
not specify a return type on a function. It is best to heed those warnings, as specifying types
enables the compiler to ensure that you don’t make simple typos, like assigning a variable that
is supposed to contain a Button to something that is supposed to contain a Number.

Passing Data When Calling the Event Handler Function

You may wish to pass data when calling the function. This works in ActionScript just as youd
expect. You place the data to pass inside the parentheses following the function name, and
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then modify the event handler to accept the parameter. Just as you will always specify a return
type on your function, so will you need to specify the type for any parameter that the function
will accept.

In the following code example, the string to be displayed in the label is passed to the
clickHandler() when the button is clicked.
<fx:Script>
<I[CDATA[
private function clickHandler(toDisplay:String):void {
myL.text=toDisplay;
3

11>
</fx:Script>

<s:Label id="myL"/>

<s:Button id="myButton"
label="Click Me"
click="clickHandler('Value Passed')"/>

In this case, when the Button is clicked, the string Value Passed is sent to the event handler
function. The function accepts the parameter in the toDisplay variable, which has a data
type of String. The value stored in the toDisplay variable is then displayed in the label’s
text property.

Using Data from the Event Object

So far you have examined a few different ways of handling events but, before you try it your-
self, there is one last item to understand, the event object. When personifying the event model,
we discussed it in terms of a message being shouted. In reality, when an event is dispatched, it
is more than just a message; it is an entire object. This object, referred to as the event object,
can have many different properties.

The most basic event in the Flex world is the aptly named Event class. This is an ActionScript
class that defines only the most basic properties needed to be an event. The most important
among these properties are type, which is a String containing the name of the event (the mes-
sage being shouted)—for example, click or creationComplete—and the target, which is the
component dispatching the event (your friend shouting).

E3 NOTE: Target may seem like an odd name for this property. It might be more aptly named
source, as it refers to the object that broadcasts the event. This property name will make a little
more sense once you finish Lesson 11, “Creating Event Classes,” and learn about event flow.
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In practice, subclasses of Event are used much more often than the Event class. Imagine a
situation where you drag an item from one place on the screen to another. Knowing that an
item was dragged, and where it was dragged to, are both important, but you would likely want
some additional information as well: what item was being dragged, for example, and what

the x and y positions of the mouse were when the item was dropped. To provide this more
specific information, Event subclasses and additional properties are added, meaning you will
often interact with event types such as DragEvents or ResultEvents. The following figure from
the documentation shows how many other event classes are based on, or subclassed from, the
generic Event object.

Package  flashoewenls
Class pubdc dass Cvent
Inheritance  Event — Object

Event, vent, AIREvent, e,
Bruweser ChangeEvent, Drowser InvsheCverd, c'almdn Lu'puu!ﬂmnge[v!ﬂl. Cﬂp!mangeEwnL Caption Ta.gzltm 1, ChonnelEvent, ChartSelectionChangeEvent, C‘uld[lnd.er\ce{‘llm»ged[wlll.
ClersuEvent, Cx C ., Comps [= ., CubeEvert, C
DiataCh , DataC . DateChoos catefvent, A
¥ A 1 T ————— 1 , Fiowoy , Focustvent,

, HTTPS , IEvent, Indext dEvent, Indexthange 3 Qerfeques, ﬂﬂn[].zkl-wnr yboaardEvent, Lay , ListEvent,

LigtEvant, |.q=nmﬁ-lunh~onc Logvent, Marshaled 3 3 ! 2 paFaultivent, Matadataivant, x,
lay FropertyC

Reszebvent, vent, SessionFaultivent, vent, SliderCvant, Shidk SQLEvert,
SQLUpdateEvent, StateChangeCvent, StatusiChangeEvent, StatusEvent, J\o\.l'nmgal:veﬂL SWFBridgeRequest, SyncEvent, TexEvent, Textl T vent, vent,
TimerEvent, ToolTipEvent, TrackBaseEvent, TreeCvent, TweenEvent, T UpdateC UpdateEvent, went, L XMLLoadEvent

Examine the following code that sends an event object, in this case a MouseEvent object, to
the event handler.
<fx:Script>
<! [CDATAL
private function clickHandler(event:MouseEvent):void {
trace(event.type);
}

11>
</fx:Script>

<s:Label id="mylL"/>

<s:Button id="myButton"
label="Click Me"
click="clickHandler(event)"/>

In the code, an event is passed to the event handler, and the word click will be displayed in the
Console view when the application is debugged. You are now going to refactor the FlexGrocer
application to use a function for the View Cart buttons.

1 Open the FlexGrocer.mxml file that you created in the previous lesson.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson05/start folder.
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Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

Directly below the closing </fx:Declarations> tag, insert a new <fx:Script> tag pair.
When you do so, Flash Builder will automatically insert a CDATA (character data) block
for you. Your code should look like the following:

<fx:Script>
<![CDATAL

11>
</fx:Script>

MXML files are XML files. Some of the characters you are about to use when writing
ActionScript code are not allowed inside XML directly. The CDATA block instructs XML
parsers to treat the data inside it differently, allowing these characters. Throughout this
book you will be asked to add functions and variables inside the Script tag. You should
always add these inside the CDATA block.

Inside the Script block (remember that also means inside the CDATA block), add a new
private function named handleViewCartClick(). This function will accept a single argu-
ment named event of type MouseEvent and return nothing (have a return type of void).

private function handleViewCartClick( event:MouseEvent ):void {

3

As you can see, the first word in this function declaration is private. This is the function’s
scope. Here you are indicating that a function is accessible only from inside this class.
You are specifying that a single argument will be passed to this function and that argu-
ment will be of type MouseEvent.

NOTE: You will deal more with the scope of functions later in this book. However, there isn't
enough room in this book to cover both object-oriented programming and Flex, so if you are
uncomfortable with this or any other object-oriented concepts, please review any number of
excellent books on that topic, or read the extensive entries on Wikipedia.

Inside the handleViewCartClick() function, add the ActionScript code to change the

currentState property to cartView.

private function handleViewCartClick( event:MouseEvent ):void {
this.currentState="cartView";

3
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5 Find the Button with the id btnCartView inside the controlBarContent. Currently
that Button sets the currentState directly. Instead, change this tag so it now calls the
handleViewCartClick() function and passes the event object.

<s:Button id="btnCartView" label="View Cart" right="90" y="10"
click.Statel="handleViewCartClick( event )"/>

6 Find the Button inside the cartGroup with the label View Cart that currently
sets the currentState to cartView directly. Change this tag so it now calls the
handleViewCartClick() function and passes the event object.

<s:Button label="View Cart" click="handleViewCartClick( event )"
includeIn="Statel"/>

7 Save the file and click Run.

As with all refactoring, the application should behave the same as it did previously with
both View Cart buttons taking the application to the cartView state.

Inspecting the Event Object

In this section, you will use the debugger to examine MouseEvent properties. Learning to use
the event object and its properties is one key to writing reusable code in Flex.

1 Add a breakpoint on the closing parenthesis of the handleviewCartClick() function by
double-clicking in the marker bar just to the left of the code and line numbers. A small
blue dot will appear in the marker bar indicating where the program execution will halt.
You will be able to examine values at this point.

268 <fx:S5cript>
27 <! [CDATA[
28 private function handleViewCartClick( event:MouseEvent ):void [{
29 this.currentState = "ecartView":
830 ¥
31 11>
32 </fx:5cript>

The debugger is immensely helpful in understanding what is happening in Flex. Use it
often to get a sense of what is going on “under the hood” of the application.

° TIP: Event handlers should be named consistently. For instance, in this lesson you've seen a click
event on two View Cart buttons handled by an event handler named handleViewCartClickQ).
There is no “right” way to name event handlers, but you may wish to pick a naming convention
and stick with it. The most important point is make them as descriptive as possible.

2 In the Flash Builder interface, click the down arrow next to the Debug button and choose
FlexGrocer.
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° TIP: If you have multiple application files, such as FlexGrocer and Checkout, you can choose
the specific one you wish to run by clicking the down arrow next to the Run or Debug buttons
instead of the button itself.

s Flash - AexGrocer/src/FlexGrocer.mxml - Flash Builder
File z Edil_ §n_urce _ﬁav[_ga_tg _§e_a!c_h E_m_jecl D_Bga _E_un ﬂin_d_uyv g ﬂe_lp

=

Ci-g B g6 F s e E Debug
Checkout

a
= = 1

£
E'.& “@ Source Design | Show state: [/ [

7 <s:State nam{ @ Flexnit Tests
<s:5tate nam
</s:states>
<fx:Declarations>
<!-- Place non-visual elements (e.g.,

Other...

12¢ <fx:Model id="groceryInventory">

3 In the browser, click either of the buttons labeled View Cart. In Flash Builder, you will be
prompted to use the Debug perspective. You should select it.

ry">

-
& Confirm Perspective Switch ﬂ

=

This kind of launch is configured to open the Flash Debug perspective when it
suspends,

This is the debugging perspective for Flash Builder.

Do you want to open this perspective now?

W H oo

[F1Remember my decision

Clicking Yes will switch your Flash Builder view to the Debug perspective, which is opti-
mized with the views needed to debug an application.

4 Double-click the tab of the Variables view. This will cause the Variables view to maximize
and take up the full screen.

The Variables view can provide an immense amount of information. A full-screen view
will make navigating that information easier.

You will see two variables displayed, this and event, as shown here:

0= Variables 4 len Breakpomts|5,“-f Expre;smns‘ L«sBp "~ — 08
Name Value

b e this FlexGrocer (©99100a1)

@ event flash.events.MouseEvent (@100f03a1)




Understanding Event Handling

Right now, the this variable represents the entire application. When you learn about cre-
ating your own components in future lessons, you will learn that this always represents a
context that can change. If you click the arrow in front of the variable, you will see many
properties and associated values. The event variable represents the event variable local

to the function where the breakpoint was placed. The letter L in a circle in front of event
indicates it is a local variable.

Click the outline of the arrow to the left of the event variable and then the arrow to the
left of the [inherited] set of properties. Locate the target property. Notice that you
clicked a button to get here and that the target of this event is the Button component that
broadcasts the event. Also notice the type property has the value click.

From the earlier discussion, neither of those property values should be a surprise. In

this case, the values listed in the [inherited] section are those available to every event
because they come from the superclass. The properties listed outside that section are the
specific properties available on the MouseEvent. Note that some of these properties, such
as altKey or localX, wouldn’t make sense to have on every event in the system, but they
are welcome properties on a MouseEvent.

Click the arrow to the left of the target, then click the arrow to the left of the [inherited]
set of properties. Locate the id property.

@)= Variables I ‘ % Breakpomt;‘ & Expres;lons|
Mame Value
- @ this FlexGrocer (@8dc60al)
4 O event flash.events.MouseEvent (@959a341)
4 % [inherited]
& bubbles true
» cancelable false
[ B currentTarget spark.components.Button (@8dc6851)
® eventPhase 2
4 @ target spark.components.Button (@8dc6851)
4 % [inherited]
> Salpha 1
> SblendMode "normal”
< ShlendShader <setter>
o Sheight 23[017]
[ <> Sparent spark.compaonents.Group (@9561851)
o SscaleX 1
o SscaleY 1
[ > Stransform flash.geom.Transform (@8e53511)
o Svisible true
o Swidth 74 [Dxda)
o % 1118 [0xd5e]
o Sy 10 [Oxa]
_® accessibilityDescription "
_® accessibilityEnabled true

This property will depend on which View Cart button you clicked. If you clicked the
button in the control bar, then the property’s value is btnCartView, which is what you
assigned in the code. If you chose the View Cart button in the shopping cart area, then

103



104

LESSON 5: Handling Events

you will see an assigned id such as _FlexGrocer_Button5. If you wish, repeat the steps
to view the id values for the other Button. All UT objects in Flex have an id. If you don’t
assign one, then Flex will.

7 Double-click the Variables tab again to restore it. Click the red box on either the Debug
or Console view to terminate the debugging session.

Don't forget to terminate debugging sessions. It is possible to have one debugging ses-
sion running alongside another in certain browsers. You might want to do this in special
cases, but not normally.

8 Return to the Development perspective by clicking the chevron (>>) in the top right of
your screen and then choosing Flash.

° TIP: If you place the cursor to the left of the Open Perspective icon, the sideways arrow will
appear. You can drag to the left to increase the space allotted for perspectives. You will be able
to see both the Debug and Flash perspectives and will be able to click their tabs to switch
between them.

9 Remove the breakpoint on the closing parenthesis of the handleviewCartClick() func-
tion by double-clicking the blue dot in the marker bar just to the left of the code and
line numbers.

Handling System Events

As mentioned earlier, there are two types of events you handle in Flex. First, there are user
events, like the MouseEvent that you handled in the previous section. Second, there are sys-
tem events that are dispatched by the Flex framework in response to a change in an internal
condition. In this section you will see one of the most common system events related to
startup and understand a bit about its use.

Understanding the creationComplete Event

The creationComplete event is one of many useful events dispatched by Flex components.
This event is dispatched when a component has been instantiated and knows both its size
and position in the application. The creationComplete event of a parent component is always
dispatched after all its children have dispatched their creationComplete events. In other
words, if you have a Group with several Buttons inside it, each of the Buttons will dispatch its
creationComplete event before the Group dispatches its own creationComplete event.
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Let’s examine the following code snippet:

<?xml version="1.0" encoding="utf-8"7?>

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
creationComplete="addToTextArea('Application creationComplete')">

<fx:Declarations>
</fx:Declarations>

<s:layout>
<s:Verticallayout/>
</s:layout>

<fx:Script>
<I[CDATAL
private function addToTextArea(eventText:String):void {
var existingText:String = reportEvents.text;
reportEvents.text = existingText + eventText + "\n";
3
11>
</fx:Script>

<s:TextArea id="reportEvents" width="200" height="100"/>

<s:HGroup creationComplete="addToTextArea('HBox creationComplete')">
creationComplete="addToTextArea('Label creationComplete')"/>
<s:Button
creationComplete="addToTextArea('Button creationComplete')"/>
</s:HGroup>

</s:Application>

First, look at the event handler named addToTextArea. This event handler simply accepts

a parameter named eventText and places it in a TextArea, followed by a return so the text
doesn’t all run together. In each component, which includes Application, HGroup, Label, and
Button, a creationComplete event is handled. When each component finishes its completion
process, the event is dispatched and the corresponding string is sent to the event handler for
display in the TextArea.

Flex begins creating components from the outside, working its way in. However,
creationComplete means a component has been instantiated and knows both its size and posi-
tion. In Flex, the size of a component (such as the HGroup) is often dictated by the collective
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size of its children. Therefore, the Label and Button must be finished (and must have dis-
patched their creationComplete events) before the HGroup can be considered complete and
can dispatch its own event.

When all the Application’s children are created, the Application dispatches its
creationComplete event.

The results displayed in the TextArea appear as shown here:

Button creationComplete
Label creationComplete
HBox creationComplete
Application creationComplete

]

Armed with this knowledge, you can probably understand why the creationComplete event of
the Application object is often used for doing work such as modifying or retrieving data.

Modifying Data on Creation Complete

Currently your FlexGrocer project uses data binding to populate a RichText control with data
from an XML model. Your code looks like this:

<fx:Model id="groceryInventory">
<groceries>
<catName>Dairy</catName>
<prodName>Milk</prodName>
<imageName>assets/dairy_milk.jpg</imageName>
<cost>1.20</cost>
<listPrice>1.99</listPrice>
<isOrganic>true</isOrganic>
<isLowFat>true</isLowFat>
<description>Direct from California where cows are happiest!</description>
</groceries>
</fx:Model>

<s:RichText text="{groceryInventory.description}" width="50%"/>

Flex knows to automatically populate the RichText control with the data retrieved from

the description property of the grocerylnventory object. In this section, we will use the
creationComplete event to make a small modification to the description in ActionScript and
see that the RichText control displays the modified data.
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1 Open the FlexGrocer.mxml file that you modified in the previous section.

If you didn’t complete the previous section, you can import
FlexGrocer-PreCreationComplete.fxp project from the Lesson05/intermediate folder.
Please refer to Appendix A for complete instructions on importing a project should
you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Inside the Script block, just below the existing handleViewCartClick() function, add a
new private function named handleCreationComplete(). The function will accept a single
argument, named event of type FlexEvent, and return void.

private function handleCreationComplete(event:FlexEvent):void {

}

While you are typing FlexEvent, Flash Builder will try to provide possible choices as you
type. If you choose one of the items on the pop-up menu (or use the arrow keys and press
Enter on the correct option), Flash Builder will complete the name for you and perform
one other very important step, importing the class.

TFTICE
Prganic>

(3 FlexEvent - mx.events

pwFat> The FlexEvent class represents the event object passed to
from California where the event listener for many Flex events.
Language Version:

3.0
Player Version:
Flash 9, AIR 1.1
Product Version:
Flex 3

Ent;
iewCartClick( event:Mg
"cartView";

- Press Tab' or click for focus|
FreationComplete (event: FlexEl -1

3 If you choose one of the options on the pop-up menu, Flash Builder adds an import line
to the top of your Script block. This line is an import statement that lets Flash Builder
know where the class you are referencing resides. You can think of import statements as
more or less the ActionScript equivalent of the namespaces you used in MXML.:

import mx.events.FlexEvent;

If you do not have this line in your file, you have two options: You can place your cur-

sor right after the closing t in FlexEvent and press Ctrl+Spacebar. This will cause Flash
Builder to open the code-completion pop-up again. If there is only one matching option,
Flash Builder automatically selects it and adds the import for you. Alternatively, you can
just type the import statement just inside the Script tag (remember that also means inside
the CDATA block).
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4 Inside this function, you will assign the string “Cheese from America’s Dairyland” to the
description property of the grocerylnventory object.
private function handleCreationComplete(event:FlexEvent):void {
grocerylInventory.description = "Cheese from America's Dairyland";

3

This statement will replace the original text of the description property with your new
text as soon as the Application dispatches its creationComplete event.

5 Inside the Application tag, you will instruct Flex to call the handleCreationComplete()
function when the creationComplete event occurs, passing it the event object. Your code
should read like this:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
creationComplete="handleCreationComplete(event)">

6 Save and run the application.

When you move your mouse over the bottle of milk, you should see the new
description appear.

TR Cheese from Amencas Your Cart Total §
Dairyland

Certified Organic
Low Fat

$1.99

AddToCart

(c) 2009, FlexGrocer

In this simple example, you have handled the creationComplete event to modify data and
allowed data binding to provide the changed data to the RichText control for display.
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What You Have Learned

In this lesson, you have:
 Gained an understanding of event handling in Flex (pages 94-97)

o Learned to pass arguments to an event handler (pages 97-98)
o Refactored the application to use an ActionScript event handler (pages 98-104)

o Handled a creationComplete event (pages 104-108)



What You Will Learn

In this lesson, you will:

o Externalize your data

« Distinguish embedded and loaded data

o Create an HTTPService object that returns data as Objects

« Understand security issues involved with retrieving data into Flash Player
o Search XML with E4X expressions

o Create an HTTPService object that returns data as XML

o Build an XMLListCollection from your dynamic XML

o Display your data in a List

\O
Z
O
V)
V)
L
—

Approximate Time

This lesson takes approximately 1 hour and 30 minutes to complete.




LESSON 6

Using Remote XML Data

In this lesson, you will begin to connect the FlexGrocer application to XML data.

First, you will use a local XML file that you will embed in your application. This will demon-
strate one technique used to separate your XML data into a separate file. Then you will use
the HTTPService class to load remote XML data into the Application. In this context, the word
remote means that the data is remote to the application: in other words, not embedded. The
data can exist on a remote server or in external files on the same server, but in either case the
data is transmitted through HTTP.

You will work with this XML data in several formats, including functionality from the
ECMAScript for XML (E4X) implementation that allows you to use XML as a native data type
in ActionScript (it's built into Flash Player just like Number, Date, or String).

Controls can be populated with this data to easily display complex datasets and enable the
user to navigate the data quickly. Examples of these controls include List, ComboBox, and Tree.
You will be using the List control in this lesson.

Dairy Deli Fruit Meat Seafood
¥ View Cart | [_Cheskou
(MiTk Your Cart Tofal:
- Vlew Cart
$51.99
AddToCart
(c) 2009, FlexGrocer

You will use XML Data to populate the application with live data.
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Using Embedded XML

In this task, you will make two major changes: externalizing your data (defining it somewhere
external to your Application class), and treating it as XML at runtime.

Currently the XML for your Milk product is hard-coded directly into the Application class in
an <fx:Model> tag. Hard-coding XML is extremely convenient when you’re prototyping new
code, but it clutters up your application and can make it difficult to see the important code as
new and different types of data are needed.

Externalizing the Model
Your first task is to externalize the data in your application and reference it by filename.
1 Open the FlexGrocer.mxml file.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson06/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Make sure Flash Builder is in Source view.

To switch between Design view and Source view in Flash Builder, click the buttons in the
menu bar near the top of the window.

3 Expand the FlexGrocer project and the src folder inside the Package Explorer. Right-click
the assets folder and choose New > File.

= 7 T
[ Poctage e 2| Z O Wrercmmen 5[]
@ 3| B % V|| sowcs [ pesign| show state:
« [ FlexGrocer || 28<s:hpplication xmlns:fx="http://ns.add
4 @ sic 3 xmlns:s="library://ns.a
©» H (default package) 3 ! xmlns:mx="library://ns.
New v (@ FlexProject v
Golnto {7 FlexLibrary Project
(@ Flash Professional Project
Copy .
Dats ActionSeript Project
Delete [ Project..
Move... B MXML Application &
¥
Rename... P MXML Companent
B MXML Item Renderer am
Import... o
MXML Module
a7 Export. b | N -
f—= 1 MEML Skin
[ Y
of Outline 23 L &) Refresh T ActionScript File B
Execute FlexUnit Tests | ActionScript Class 2
<> control  Team v | T ActionSeript Interface £
= ol 2
A B2 Compare With »|TE) CSSFile
Label
i ¢ Restore from Local History... | Test Case Class
10 HGrou =
7 | Test Suite Class
B va Properties e
A sberprsgsme Vg T B Package a
(=] 1mage (assets/dairy.mil |2 problems| | & Folder =
7 "9
A Label price (§1.99) 2l [<terminated> HLLT. | File i
2 Button add (AddTaCar, 5 o ctien —
B vGroup cartGroup O i k]
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E3 NOTE: If you are using a Mac, please excuse our PC-centric use of the term right-click and use
Control-click instead.

4 Enter inventory.xml in the File name field. Click Finish.

You will move the XML specified in your Application file to the external file you just cre-
ated (inventory.xml) and declutters your Application code.

[t |—+1:=+ =] |

File

Create a new file resource.

Enter or select the parent folder:

FlexGrocer/src/assets

(33 FlexGrocer
(= settings
(= bin-debug
& html-template
& libs
& sic
& assets

File name: | inventory.xml|

®

5 On the first line of the new file, you need to add an XML document type declaration that
specifies that this file is a version 1.0 XML document encoded with utf-8.

<?xml version="1.0" encoding="utf-8"7>

This is the same declaration used at the top of each of your MXML files. Should you not
feel like typing it, you can copy it from the first line of the FlexGrocer.mxml file.

6 Copy the groceries XML node from within the Model tag of your application. This is
the XML that starts with <groceries> and ends with </groceries>, including both of
those tags.

7 Paste that XML node into the inventory.xml file directly below the document type
declaration. Your inventory.xml file should look like this:

<?xml version="1.0" encoding="utf-8"7?>
<groceries>
<catName>Dairy</catName>
<prodName>Milk</prodName>
<imageName>assets/dairy_milk.jpg</imageName>
<cost>1.20</cost>
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10

n

12

<listPrice>1.99</1listPrice>

<isOrganic>true</isOrganic>

<isLowFat>true</isLowFat>

<description>Direct from California where cows are happiest!</description>
</groceries>

Save the inventory.xml file. You will now use this external file in place of the hard-coded
XML in the application.

Switch back to your FlexGrocer.mxml file and delete the groceries XML from inside the
Model. The tag should now be empty.

<fx:Model id="groceryInventory">

</fx:Model>

Inside the Model tag, add a source attribute and set it to assets/inventory.xml.
<fx:Model id="groceryInventory" source="assets/inventory.xml">

</fx:Model>

Specitying the source here tells the Model tag to use your external file as its model.

Finally, change the Model tag to be self-closing. You now want the content in the source
file, not content inside the Model tag, to be used for the inventory data.

<fx:Model id="groceryInventory" source="assets/inventory.xml"/>

Save and run your application.

The product description and information should work just as they did before; however, the
data is now coming from the inventory.xml file.

Choosing Between Objects and XML

When working in Flex with XML data, you have two choices: Work directly with the XML or

convert the XML to an object, then use that object instead of the XML.

The Model tag you have been working with so far does the latter. It is using the XML you
typed into the inventory.xml file as a template, from which it creates a series of generic

objects. In this exercise you will see this structure in the debugger and then change the code

to use XML directly.

1

Open the FlexGrocer.mxml file.

Alternatively, if you didn’t complete the previous exercise or your code is not function-

ing properly, you can import the FlexGrocer-PreXMLTag.fxp project from the Lesson06/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.
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2 Add a breakpoint inside the handleCreationComplete() method by double-clicking in the
marker bar just to the left of the code and line numbers. A small blue dot will appear in
the marker bar indicating where the program execution will halt.

238 private function handleCreationComplete (event:FlexEvent) :void {
@24 |Line breakpoint: FlexGrocer.mxml [line: 24]bry.description = "Cheese from America’s Dairyland";
25 }
26
27 11>
28 «/fx:5cript>
25
302 <s:controlBarLayout>
31 <s:BasicLayout/>
32 </s:controlBarLayout>

3 Debug the FlexGrocer application.

O~%$-2-8Q-
!ﬁ Checkout :
: FlexGrocer
42 ]
; d
[t FlexUnit Tests
Other...
I 39

In Flash Builder, you will be prompted to use the Debug perspective. Click Yes. Flash
Builder will stop on the line where you set a breakpoint.

4 Select grocerylnventory and then right-click it. Choose Create Watch Expression.

Lz 2 Copy Ctr-C
238 private function Paste Chrl+V nc) :void {
24 ca's Dairyland"

25 F Source 3

£f Refactor »

27 11>

28 </Efx:Script> Quick Fix Cri+l

29

308 <3:controlBarLayout> References 3

31 <s:BasicLayout/> Deelarations »

32 </s:controlBarLayout>

33 Create Watch Expression

34= . <s:controlBarContent> =‘>I RuntoLine Ctrl+R

Run As »

B Console ’: Data/Sarvlces| E3 Network Debug As r

FlexGrocer [Web Application] file:/C:/Users/mlabr|

/bin-debug/FlexGroce

Profile As »
[SWF] <unnamed-1> - 2,292,823 byq
[SWF] <unnamed-2> - 286,656 byted  RunApplication
[SWF] <unnamed-3> - 317,573 byteg Set as Default Application
[SWF] <unnamed-4> - 440,994 byted Team »
SWF] <unn: d-5> - 1,362,625 byt
L L e 3 ¥ 4 Compare With 3
Pl Replace With »
1k Preferences...

Flash Builder will add groceryInventory to the Expressions view. If you cannot find the
Expressions view, go to Window > Expressions.
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5 Expand the grocerylnventory object by clicking the triangle to the left of it in the
Expressions view. Note that the item type is mx.utils.ObjectProxy.

09= Variables | % Breakpoints |G’ i &) ot | ¥ X% =0O
a =3 grocerylnventory = muutils,.ObjectProxy (@67a7281) o G
& catName = "Dairy"
& cost=12

& description = "Direct from California where cows are happiest!”
[ @ dispatcher = flash.events.EventDispatcher (@67a72c9)
@ _id = null

& imageName = "assets/dairy_milkjpg"
alicl owEat — aal © »

ObjectProxy instances are a special type of wrapper for Objects. They effectively enable
Objects to dispatch events, which is important for data binding, as you will learn in
future lessons.

The Model tag converted your XML to Objects. This is actually its intended purpose, to
provide the developer with a quick way to define potentially hierarchical objects using XML.
As mentioned previously, this is one of two ways that you can choose to deal with XML in
Flex. The other is to leave it as XML and manipulate it directly. You will do that next.

6 Click the red square to terminate this debugging session.

7 Change the <fx:Model/> tag to an <fx:XML/> tag:

<fx:XML id="groceryInventory" source="assets/inventory.xml"/>

8 Debug the FlexGrocer application again.
Flash Builder will stop on the line where you set a breakpoint.

9 The watch expression you set for grocerylnventory is still active, so if you expand
the view of this object in the Expressions view, you will see that it is no longer an
ObjectProxy, but now XML.

9= Variables | ®@ Breakpoints %'ww' ﬁ BB | mx % -0

a:=3" grocerylnventory = <groceries> 2

| »

4 @ <catName>
@ "Dairy”
<prodName>
<imageMame>
<cost>
<listPrice>

al

L]
L]
@
L]

10 Click the Resume button (the green Play icon to the left of the red Terminate button), and
your application will continue to run in the web browser.

Eriedzees][zx- -0
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11 In your web browser, move the mouse over the milk image, and you will see that the
description appears as it did before.

The description still displays thanks to a feature of Flash Player called ECMAScript for

XML (E4X). It allows you to access data inside XML in much the same way you access

other objects, greatly simplifying the task of using XML and making your existing code
able to use either objects or XML.

12 Terminate your debugging session by clicking the red Terminate button. Remove your
breakpoint before continuing.

Your application is now using XML directly instead of Objects for this data. The decision to
use one or the other inside Flex is a recurring theme, as you will see in the following exercises.

Using XML Loaded at Runtime

In this previous exercise you used an external XML file both as an Object and as XML to
provide data for your application. However, in both cases, the data was embedded in the
application. In other words, the data in your external inventory.xml file became part of
the final SWF file produced by Flash Builder.

If the data in your inventory.xml file changes, you will need Flash Builder to recompile your
FlexGrocer application before the changes become available to someone running the appli-
cation. This is fine for demo software and potentially even certain pieces of data that do not
change very often (for example, the states in the United States). However, it is not practical
for most cases.

In this section you will learn to load data from an external source using the HTTPService so
that your data can change independent of your application.

Simply stated, the HTTPService component allows your application to use data it retrieves
at a given URL. By default, the data will be returned in an Object format (as it was when you
embedded your file with the Model tag). You can choose the format in which you wish to use
the data (for example, Object, XML, or text). In this section you will use the returned data in
both the Object and XML formats.

The general steps for using HT'TPService follow:
1. Create an HTTPService object.
2. Invoke the send() method of the object.

3. Use the returned data.
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Creating an HTTPService Object

You create the HTTPService object in the same way as other objects in MXML. When you
create the object, you need to specify the URL that the service should access, and potentially
specify a method that should be called when a result is retrieved. This is accomplished using
the result event, which is broadcast when data is successfully returned by the HT TPService
object. An example of using the HT'TPService object is shown here:

<s:HTTPService id="unitData"
url="http://www.flexgrocer.com/units.xmL"
result="resultHandler(event) "/>

© TIP: Theurl property can be an HTTP URL, or even a file URL that points to a file on the file
system.

Invoking the send() Method

When you wish to retrieve data from a given URL, you must send a request for that data. The
HTTPService object contains a method to send this request, named send(). When you create
the HTTPService and specify the URL, the HTTPService is ready to retrieve your data; how-
ever, it will not begin this process until you invoke the send() method. In many cases, you will
want to retrieve data at application startup. In this lesson, we will use the creationComplete
event of the Application tag to retrieve remote data.

Accessing the Returned Data

Data retrieved from the HTTPService can be accessed in two ways.

lastResult

The first is to access the data directly via the lastResult property of the named HTTPService
object. To get to the data, build an expression with the following elements:

o The instance name of the HTTPService
o The lastResult property
o The dot path into the data you are trying to access

For example, in the next exercise you have an HTTPService defined as

<s:HTTPService id="unitRPC"
url="http://www.flexgrocer.com/units.xml"/>
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and it will retrieve the following XML:

<?xml version="1.0" encoding="utf-8" 7>
<allUnits>
<unit>
<unitName>Bunch</unitName>
<unitID>4</unitID>
</unit>
<unit>
<unitName>Dozen</unitName>
<unitID>2</unitID>
</unit>
<unit>
<unitName>Each</unitName>
<unitID>1</unitID>
</unit>
<unit>
<unitName>Pound</unitName>
<unitID>3</unitID>
</unit>
</allUnits>

By default, it will turn that XML into a series of objects. So, to access the unit node data via
the lastResult property, you would use the following code:

unitRPC.lastResult.allUnits.unit

This is the instance name of the HTTPService (unitRPC), followed by the lastResult property,
followed by the path to the piece of data you care about (unit).

This method of accessing the returned data is a useful learning tool, so you will see another
example later in this lesson, but in real applications you will rarely use this method because it
can be clumsy and confusing. In practice, you will access the data via an event object inside an
event handler.

result

If you are using an HTTPService defined as follows,

<s:HTTPService id="unitRPC"
url="http://www.flexgrocer.com/units.xml"
result="unitRPCResult(event)"/>

then the unitRPCResult() handler will be called when the XML is successfully retrieved. The
proper method signature for this result handler is

private function unitRPCResult(event:ResultEvent):void{

}
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You can access the unit data in the body of the function by specifying

event.result.allUnits.unit

The returned data is available in the result property of the event.

To reiterate, the two ways of accessing data returned from this HT TPService are
unitRPC.lastResult, which can be used anywhere in the application, or event.result,
which can be used only inside the event handler.

Being Aware of Security Issues

The Internet is not a secure place. It is full of people “borrowing” information and attempting
to access content they have no right to view. As Flash Player and your application must live in
this world, many security restrictions are placed on what Flash Player is allowed to do on your
system and how it is allowed to access data. The restriction that we are most concerned with
in this section pertains to loading data from a remote server.

Flash Player uses a concept called sandboxes at the core of its security model. You can visual-
ize this as a literal sandbox. All the children sitting in a single sandbox are allowed to interact
and play with each other’s toys. However, when a child from another sandbox wanders over to
play or retrieve a toy, he is met with scrutiny and distrust.

Internally, Flash Player keeps all the content from different domains (mysite.com versus
yoursite.com) in different sandboxes. As part of the security measures imposed on these sand-
boxes, content loaded from one domain is not allowed to interact with content loaded from
another domain.

Following this logic, if your application is athttp://www.yoursite.com/your App.swf and it
attempts to load an XML file at http://www.flexgrocer.com/units.xml, it will be denied and a
security error will occur as these two items exist in different security sandboxes.

The Flash Player security model requires the owner of flexgrocer.com to allow you access to
that data, or you will be denied by default. The owner of that domain can allow such access by
creating a cross-domain policy file. This file, named crossdomain.xml, specifies which domains
have access to resources from Flash Player. The file is placed on the root of the web server that
contains the data to be accessed. Here is an example of a cross-domain policy file that would
enable your application on www.yoursite.com to access the units.xml file on flexgrocer.com.
The file would reside in the web server root of flexgrocer.com:

<cross-domain-policy>

<allow-access-from domain="www.yoursite.com"/>
</cross-domain-policy>


http://www.yoursite.com/yourApp.swf
http://www.flexgrocer.com/units.xml
www.yoursite.com
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You can also use wildcards in a cross-domain policy file. This example allows anyone to
access data:
<cross-domain-policy>

<allow-access-from domain="*"/>
</cross-domain-policy>

© TIP: Browse the URL www.flexgrocer.com/crossdomain.xml to see the cross-domain file that
allows you to retrieve data for this book. Also check www.cnn.com/crossdomain.xml to see who
CNN allows to syndicate their content using Flash Player.

More information about the sandbox restrictions of Flash Player is available in the tech
note on the Adobe site at www.adobe.com/cfusion/knowledgebase/index.cfm?id=tn_14213,
along with a complete description of the cross-domain policy file, which can be found at
www.adobe.com/devnet/articles/crossdomain_policy_file_spec.html.

Before deploying a cross-domain security file like this on a server, make sure you understand
all the ramifications.

Retrieving XML Data via HTTPService

In this exercise, you will use an HTTPService object to retrieve data that contains the catego-
ries for grocery items—such as Dairy or Meat. You will use the debugger to make sure that the
data is returned correctly and will verify that you can see the data in the event object.

1 Open a web browser and go to the following URL:
http://www.flexgrocer.com/category.xml

Notice the structure of the XML. This is the data you will retrieve using the HTTPService.

<?xml version="1.0" encoding="utf-8" 7>
<catalog>
<category>
<name>Dairy</name>
<categoryID>4</categoryID>
</category>
<category>
<name>Deli</name>
<categoryID>5</categoryID>
</category>
<category>
<name>Fruit</name>
<categoryID>3</categoryID>
</category>
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<category>
<name>Meat</name>
<categoryID>1</categoryID>

</category>

<category>
<name>Seafood</name>
<categoryID>6</categoryID>

</category>

<category>
<name>Vegetables</name>
<categoryID>2</categoryID>

</category>

</catalog>

2 Open the FlexGrocer.mxml file.

Alternatively, if you didn’t complete the previous exercise or your code is not function-
ing properly, you can import the FlexGrocer-PreHTTPService.fxp project from the
Lesson06/intermediate folder. Please refer to Appendix A for complete instructions on
importing a project should you ever skip a lesson or if you ever have a code issue you
cannot resolve.

3 Inside the <fx:Declarations> block, directly below the <fx:XML/> tag,
add an <s:HTTPService> tag. Give it an id of categoryService, and specify
http://www.flexgrocer.com/category.xml as the url property. Specify a result handler
named handleCategoryResult and be sure to pass the event object, as follows:
<s:HTTPService id="categoryService"

url="http://www.flexgrocer.com/category.xmlL"
result="handleCategoryResult(event)"/>

You are specifying the URL of the HT'TPService to point to the XML you exam-
ined in step 1. In the next step, you will write an event handler with the name
handleCategoryResult(), which will be called when the data has been retrieved.

4 In the Script block below the existing functions, add a new private function with the
name handleCategoryResult() that returns void. The method will accept a parameter
named event, typed as a ResultEvent. At this point the function is empty.

private function handleCategoryResult(event:ResultEvent):void{

3

If you chose ResultEvent in the pop-up list when you were typing, or if you pressed
Enter when the ResultEvent was selected, then Flash Builder automatically added an
import statement for you near the beginning of the Script block. If you do not see
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import mx.rpc.events.ResultEvent; near the beginning of your Script block, then you
must add it manually now. Learning to use the code completion features of Flash Builder
as soon as possible will save you hours in the course of this book and thousands of hours
in your lifetime as a Flex developer.

Find the handleCreationComplete() method you wrote in Lesson 5, “Handling Events”
This method is called when the creationComplete event of the application is dispatched.
Presently this method changes some data in the grocerylnventory object. Delete the line
that reads

grocerylInventory.description = "Cheese from America's Dairyland";

from inside your method. You will now replace this with code to request data.

Call the send() method of the categoryService object inside the

handleCreationComplete() method. Your method should read as follows:

private function handleCreationComplete(event:FlexEvent):void {
categoryService.send();

}

The categoryService object is the HTTPService that you defined in your declarations.
Invoking its send() method asks Flash Player to go out on the network and request the
data found at http://www.flexgrocer.com/category.xml.

NOTE: This is one of the most misunderstood aspects of programming in Flex. Data retrieval is
asynchronous. Just because you called the send() method does not mean that your XML data
is ready to use. The act of calling send() starts the process of getting that data. However, just as
your web browser takes a moment to load a page, so this data will not be available and ready to
use until the result event occurs.

Add a breakpoint on the closing bracket of the handleCategoryResult() method by double-
clicking in the marker bar just to the left of the code and line numbers. A small blue dot will
appear in the marker bar indicating the spot where program execution will halt.

Placing a breakpoint here gives you the chance to examine the data returned by the
HTTPService.

Debug the application. Return to Flash Builder and make sure you are in the Debugging
perspective. Double-click the Variables view tab. Drill down to the returned data by
clicking the plus sign in front of event > result > catalog > category. Here you see the six
category values in brackets [0], [1], [2], [3], [4], and [5] when you expand them.

If you dig far enough into the structure, you will eventually see categories such as Fruit,
Meat, and Dairy.
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()= Variables &3 | ®@ Breakpoints| 6 Expressions
Name Value
4 @ event mxrpc.events.ResultEvent (@ecBc7dd)
- @ [inherited]
& headers null
m _headers null
4 & result mux.utils.ObjectProxy (@ecbcfil)
4 & catalog mux.utils.ObjectProxy (@ecbeafl)
4 & category mix.collections.ArrayCollection (@edd30c1)
- @ [inherited]
a4 @ [0] mx.utils.ObjectProxy (@ecbeeel)
& categorylD 4
i @ dispatcher flash.events.EventDispatcher (@ecbce0d)
= _id null
[ m _item Object (@edballl)
& name "Dairy"
[ < notifiers Object (@edba3dl)
[ <> object Object (@edballl)
@ propertyList null
[ < proxyClass mux.utils.ObjectProxy (@d09acdl)
m _proxylevel -1 [OxfFFFFFFF]
& type null
E _type null
& uid "E68B3A0B-EEE9-B553-EASL-DBIGFBFEI2ES"
b @ [1 mx.utils.ObjectProxy (@ececed)

9 Double-click the Variables view tab to return it to its normal size. Terminate the debug-
ging session by clicking the red Terminate button in the Debug or Console view. Finally,
return to the Development perspective.

You have now used an HT'TPService object to retrieve data, and you used debugging techniques
to confirm that it has been returned to the application. Soon, you will put the data to use.

Searching XML with E4X

In this section, you will gain some understanding of working with XML in Flex.

ActionScript 3.0 contains native XML support in the form of ECMAScript for XML (E4X).
This ECMA standard is designed to give ActionScript programmers access to XML in a
straightforward way. E4X uses standard ActionScript syntax with which you should already be
familiar, plus some new functionality specific to E4X.

V CAUTION! The XML class in ActionScript 3.0 is not the same as the XML class in ActionScript 2.0.
That class has been renamed “XMLDocument” so that it does not conflict with the XML class
now part of E4X. The old XML document class in ActionScript is not covered in this book. You
should not need to use that class except when working with legacy projects.
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Working with E4X Operators

In this task and through the rest of this lesson, you will use E4X functionality. The new E4X
specification defines a new set of classes and functionality for XML data. These classes and
functionality are known collectively as E4X.

First, for a very basic, very quick review of XML terminology, examine the XML object as it
would be defined in ActionScript:

private var groceryXML:XML = new XMLQ;
groceryXML=
<catalog>
<category name="vegetables">
<product name="lettuce" cost="1.95">
<unit>bag</unit>
<desc>Cleaned and bagged</desc>
</product>
<product name="carrots" cost="2.95">
<unit>pound</unit>
<desc>Baby carrots, cleaned and peeled</desc>
</product>
</category>
<category name="fruit">
<product name="apples" cost="1.95">

<unit>each</unit>
<desc>Sweet Fuji</desc>
</product>
<berries>
<product name="raspberries" cost="3.95">
<unit>pint</unit>
<desc>Firm and fresh</desc>
</product>
<product name="strawberries" cost="2.95">
<unit>pint</unit>
<desc>Deep red and juicy</desc>
</product>
</berries>
</category>
</catalog>;

The following statements describe the XML object, with the XML terminology italicized:
o The root node is catalog.
o There are two category nodes, or elements; for our purposes these will be synonyms.
o The product node has two child nodes (children), called unit and desc.

o The product node has two attributes, name and cost.
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E3 NOTE: If you scrutinize the XML in more detail, you will also see a <berries> node with both
berry-related products nested inside. This is done intentionally to show the power of the E4X
operators in the examples to follow.

One last concept that you must understand before continuing is the difference between XML
and an XMLList. Put simply, valid XML always has a single root node. An XMLList is a list of
valid XML nodes without its own root node. For example:
<root>
<nodel/>
<node2>
<childNode/>
</nodeZ>

<node3/>
</root>

represents valid XML. Further, each of the nodes is a valid piece of XML in and of itself.
Conversely, the following structure:

<nodel/>
<node2>
<childNode/>
</hode2>
<node3/>

does not have a single root node and is not valid XML. It is however, a list of valid XML
nodes, and we refer to this construct as an XMLList. This XMLList has a length of 3 as there
are three nodes immediately inside it. Finally, if we were to examine the following XML:

<nodel/>

We could say this is valid XML, as it has a single root node, and it is a valid XMLList of
length 1. All the E4X operators you are about to learn return XMLLists as their output type.

Now that you understand the basic XML terminology, you can start using some of the powerful
E4X operators. A small application has been written for you to test some of these operators.

1 Import the E4XDemo.fxp project from Lesson06/independent folder into Flash Builder.
Please refer to Appendix A for complete instructions on importing a project.

A new project will appear in Flash Builder.
2 Inside the new project, open the E4XDemo.mxml file.

3 Run the E4XDemo application.
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Enter the XML to Search in the Text Area Below
Result as a Tree

<catalog>
<category name="vegetables">
<product name="lettuce” cost="1.95">
<unit>bag</unit>
<desc>Cleaned and bagged</desc>
</product>
<product name="carrots” cost="2.95">
<unit>pound</unit>
<desc>Baby carrots, cleaned and peeled</desc>
</product>
<frategory>
<category name="fruit">
<product name="apples” cost="1.95">
<unitzeach</unit>
<desc>Sweet Fuji</desc>
</product>
<berries:
<product name="raspberries” cost="3.95">
<unit>pint</unit>
<desc=Firm and fresh</desc>
</product=
<product name="strawberries” cost="2.95">
<unit>pint</unit>
<desc=Deep red and juicy</desc>
</product=
</berries=
<frategory>
</catalog>

Result as an XML String

Enter your e4x expression in the Text Input Below

|category.product

Apply edx Expression

On the top left you see the XML shown earlier in this lesson. This application allows you
to search that XML by entering an E4X expression into the text input on the bottom left
and clicking the Apply e4x Expression button. The right side will display the resulting
XMLList from that operation in two forms, as a tree of data on the top and as a formatted
string on the bottom.

Click the Apply e4x Expression button to apply the default expression category.product.

NOTE: In E4X expressions, the root node (in this case catalog) is part of the document and not
used in statements.

This expression uses the dot (.) operator. This is one way to access data in the XML docu-
ment. The dot operator behaves much like the dot in object.property notation, which
you are familiar with. You use the dot operator to navigate to child nodes. The expression
yields the following results:

<product name="lettuce" cost="1.95">

<unit>bag</unit>
<desc>(Cleaned and bagged</desc>
</product>
<product name="carrots" cost="2.95">
<unit>pound</unit>

<desc>Baby carrots, cleaned and peeled</desc>
</product>
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<product name="apples" cost="1.95">
<unit>each</unit>
<desc>Sweet Fuji</desc>
</product>

In this case, the expression category.product indicates that you want all product nodes
that are directly under category nodes. What was returned is an XMLList. Notice that the
products that are children of the berries node did not appear.

Enter the XML to Search in the Text Area Below
Result as a Tree

<catalog>
<category name="vegetables"> » (] product @name:lettuce @cost:1.95
<product name="lettuce” cost="1.95"> . .
<unit>bag</unit> » [ product @name:carrots @cost:2.95
<desc>Cleaned and bagged</desc> » 1 product @name:apples @cost:1.95
</product>

<product name="carrots” cost="2.95">
<unit=pound</unit=
<desc>Baby carrots, cleaned and peeled</desc>
</product>
</category>
<category name="fruit">
<product name="apples” cost="1.95">
<unit>each</unit>
<desc>Sweet Fuji</desc>
</product>
<berries>
<product name="raspberries” cost="3.95"> E
<unit>pint</unit> Result as an XML String
<desc>Firm and fresh</desc>
</product>
<product name="strawberries” cost="2.95">
<unit>pint</unit>
<desc>Deep red and juicy</desc>

<product name="lettuce” cost="1.95">
<unit=bag</unit>
<desc>Cleaned and bagged</desc>
</product>
<product name="carrots" cost="2.95">

</product> <unit=pound</unit=
</berries= <desc>Baby carrots, cleaned and peeled</desc>

<fcategory> </product=

«</catalog> «<product name="apples” cost="1.95">
<unit>each</unit>
Enter your edx expression in the Text Input Below <desceSweet Fuji</desc>
</product>

‘category.producﬁ |

Apply edx Expression

5 Now enter the expression category.product.unit and click the button to apply it.

Here the dot operator again navigates the XML and returns the unit node for the three
products retrieved in step 4.
<unit>bag</unit>

<unit>pound</unit>
<unit>each</unit>

6 Enter category.product[1] and apply the expression. This demonstrates that you can apply
array notation in E4X. Here you get the second product because the list is zero indexed.
<product name="carrots" cost="2.95">

<unit>pound</unit>

<desc>Baby carrots, cleaned and peeled</desc>
</product>
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This again shows that E4X lets you use familiar notation to work with XML. In previous
versions of ActionScript, you had to use specific methods to access data in XML.

Enter category.product.(unit=="bag") and apply the expression. This limits the returned
products to those whose unit node is bag. You've limited the data returned by putting a
filter in the expression.
<product name="lettuce" cost="1.95">

<unit>bag</unit>

<desc>Cleaned and bagged</desc>
</product>

The parentheses implement what is referred to as predicate filtering.

Enter category.product.(@cost=="1.95") and apply the expression. Two product nodes
are returned.

<product name="lettuce" cost="1.95">
<unit>bag</unit>
<desc>(leaned and bagged</desc>
</product>
<product name="apples" cost="1.95">
<unit>each</unit>
<desc>Sweet Fuji</desc>
</product>

You have now performed predicate filtering on an attribute—hence the use of the attri-
bute operator (@) in the parentheses (@cost=="1.95"). Also notice that if multiple nodes
match the filter, you simply get multiple nodes returned—in this case both the lettuce and
apples products.

Enter category.product.(@cost=="1.95").(unit=="each") and apply the expression. This
expression demonstrates that you can apply predicate filtering multiple times. This results
in only one product being returned.

<product name="apples" cost="1.95">
<unit>each</unit>
<desc>Sweet Fuji</desc>
</product>

Finally, to see the berry products get involved, enter category..product as the expression.
You see that all products are returned, regardless of where they are in the XML.

<product name="lettuce" cost="1.95">
<unit>bag</unit>
<desc>Cleaned and bagged</desc>
</product>
<product name="carrots" cost="2.95">
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<unit>pound</unit>
<desc>Baby carrots, cleaned and peeled</desc>
</product>
<product name="apples" cost="1.95">
<unit>each</unit>
<desc>Sweet Fuji</desc>
</product>
<product name="raspberries" cost="3.95">
<unit>pint</unit>
<desc>Firm and fresh</desc>
</product>
<product name="strawberries" cost="2.95">
<unit>pint</unit>
<desc>Deep red and juicy</desc>
</product>

This is an example of the very powerful descendant operator, represented by two dots (..).
This operator navigates to the descendant nodes of an XML object, no matter how com-
plex the XMUs structure, and retrieves the matching nodes. In this case the descendant
operator searched through the entire XML object and returned all the product nodes.

11 Enter category..product.(@cost>2) and apply the expression. This combines two opera-
tors and returns three products.

<product name="carrots" cost="2.95">

<unit>pound</unit>
<desc>Baby carrots, cleaned and peeled</desc>
</product>
<product name="raspberries" cost="3.95">
<unit>pint</unit>
<desc>Firm and fresh</desc>
</product>
<product name="strawberries" cost="2.95">
<unit>pint</unit>
<desc>Deep red and juicy</desc>
</product>

Here both predicate filtering and the descendant accessor are in use. E4X searched all the
XML, regardless of position, and found three matches.

12 Close the E4XDemo project by right-clicking the project name and choosing Close Project.

You have now seen a slice of the very powerful E4X implementation in ActionScript 3.0. For
more information, see “Working with XML” in the Programming ActionScript 3.0 documenta-
tion that comes with Flex.

You can now return to the FlexGrocer project and begin working with dynamic XML.
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Using Dynamic XML Data

As a Flex developer, you will have the opportunity to work with both XML and Objects. Over
time you will decide which works better for your project in a specific situation. Starting with
the next lesson and through the remainder of the book you will convert your XML to strongly
typed objects. For the remainder of this lesson, however, you are going to work strictly with
XML to display a list of categories.

While the techniques in this book are often presented in an improving fashion, meaning that
those later in the book are often more-functional refactorings of earlier work, that is not the
case with XML and Objects. These are simply two different techniques, each with advantages
and disadvantages, that can be used to solve a problem.

As you saw in the previous exercise, XML is a quick and flexible way to present data. E4X
expressions allow it to be searched and manipulated extremely quickly, and this makes it
very powerful.

However, as you will no doubt discover, an application can fail due to a simple typographical
error, something that typed objects can resolve at the expense of flexibility.

Currently the HT'TPService tag in your FlexGrocer application is defaulting to returning
dynamic Objects instead of XML when retrieving data. You are going to modify this property
as well as store the returned data in an XMLListCollection for future use.

You will be working with the data retrieved fromhttp://www.flexgrocer.com/category.xml.
The structure of that XML file is listed below for your reference in this exercise.

<?xml version="1.0" encoding="utf-8" 7>
<catalog>
<category>
<name>Dairy</name>
<categoryID>4</categoryID>
</category>
<category>
<name>Deli</name>
<categoryID>5</categoryID>
</category>
<category>
<name>Fruit</name>
<categoryID>3</categoryID>
</category>
<category>
<name>Meat</name>
<categoryID>1</categoryID>
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</category>

<category>
<name>Seafood</name>
<categoryID>6</categoryID>

</category>

<category>
<name>Vegetables</name>
<categoryID>2</categoryID>

</category>

</catalog>

1 Open the FlexGrocer.mxml file.

Alternatively, if you didn’t complete the previous exercise or your code is not function-
ing properly, you can import the FlexGrocer-PreXMLCollection.fxp project from the
Lesson06/intermediate folder. Please refer to Appendix A for complete instructions on
importing a project should you ever skip a lesson or if you ever have a code issue you
cannot resolve.

2 Inside the <fx:Declarations> block, find the <s:HTTPService> tag. Add a new property to
this tag named resultFormat and specify the value as e4x:
<s:HTTPService id="categoryService"
url="http://www.flexgrocer.com/category.xml"

resultFormat="e4x"
result="handleCategoryResult(event)"/>

The resultFormat property tells the HTTPService how it should provide any data
retrieved from this request. By default it returns data as dynamic Objects wrapped in
ObjectProxy instances. Changing this format to e4x instead provides you with XML that
you can manipulate using E4X operators.

3 Make sure that you have a breakpoint set on the closing bracket of the
handleCategoryResult() method.

4 Debug the application. Return to Flash Builder and make sure you are in the Debugging
perspective. Double-click the Variables view tab. Drill down to the returned data by click-
ing the plus sign in front of event > result > catalog. Here you see the six category values
all represented as XML. Expanding any of these nodes will provide you with more detail.
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&= Variables 3 ® Breakpoints| 9 Expressions

Mame Value
- @ this FlexGrocer (@13e2f0al)
4 O event mi.rpc.events.ResultEvent (@1al
> @ [inherited]
® headers null
® _headers null
4 ® result XML

4 @ =catalog
4 @ <category>
4 ® <name>

@ "Dairy"
4 ®@ =<categorylD>
e "4
- @ <category>
- @ <category>
- @ <category>
- @ <category>
- @ <category>
> m _result XML
& statusCode 200 [0xc8)]
m _statusCode 200 [0xc8)]

5 Double-click the Variables view tab to return it to its normal size. Terminate the debug-
ging session by clicking the red Terminate button in the Debug or Console view. Finally,
return to the Development perspective.

6 Near the top of your Script block, just under the import statements, add a new private
variable named categories of type XMLListCollection. If you used code completion, Flash
Builder has already imported the XMLListCollection for you. If you did not, then add an
import for mx.collections.XMLListCollection before continuing.

XMLListCollection is a special class that holds and organizes XMLLists. It allows for those
XMLLists to be sorted and filtered. You will learn about collections in the next lesson.

7 Directly above the variable you just created, you are going to add a metadata tag to indi-
cate that the variable is bindable. Type [Bindable] directly above the variable definition.

[Bindable]
private var categories:XMLListCollection;

The Bindable metadata tag tells Flex to watch this particular collection for changes. In the
event of a change, the Flex framework should notify everyone using this data so they can

update and refresh their display. You will continue to learn about this powerful feature as

you progress through the book.

8 Inside the handleCategoryResult() method, you need to instantiate a new
XMLListCollection and assign it to the categories variable you just created.
private function handleCategoryResult( event:ResultEvent ):void {

categories = new XMLListCollectionQ);

}
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After this line of code executes, the categories variable will contain a new
XMLListCollection. However, that collection does not yet contain your data.

Pass the E4X expression event.result.category into the constructor of the

XMLListCollection.

private function handleCategoryResult( event:ResultEvent ):void {
categories = new XMLListCollection( event.result.category );

3

This expression will return all the categories immediately inside the XML returned from
the HTTPService call. By passing this to an XMLListCollection constructor, you are pro-
viding a way to further manage this data at runtime.

Make sure you have a breakpoint set on the closing bracket of the handleCategoryResult()
method.

Debug the application. Return to Flash Builder and make sure you are in the Debugging
perspective.

Select the word categories and then right-click it. Choose Create Watch Expression.

Flash Builder will add categories to the Expressions view. If you cannot find the
Expressions view, go to Window > Expressions.

Expand the categories object by clicking the triangle to the left of it in the Expressions view.

= Vanables‘an Breakpoints % ,a’mﬁ\l & < B | W% "O
a 53)‘ categories = mx.cuHertlons.Xll\a‘lLLlthUlle.ctmn (@le » Dairy -
4 ® [0]= XML =
4 @ <category>
4 @ <name>
® "Dairy"
i @ <categorylD>

e 11— ¥
(] [T » 4 r

The Expressions view says that the type of item is an mx.collections.XMLListCollection.
Inside the XMLListCollection, you will find items denoted by array syntax. Expanding
these items will reveal each of your categories.

Remove all the items from the Expressions view by clicking the Remove All Expressions

button (the double X) to the right of the word Expressions.

TIP: At any time you may remove all the items from the Expressions view by clicking the
double X or just a single item by highlighting it and clicking the X.

Terminate your debugging session by clicking the red Terminate button and remove your
breakpoint before continuing.
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Using the XMLListCollection in a Flex Control

Your application now retrieves data from an HTTPService and stores it as an XMLListCollection.
However, presently the only way to ensure that the application is working is to use the debug-
ger. In this exercise you will display the category data in a horizontal list across the top of

the application.

1 Open the FlexGrocer.mxml file.

Alternatively, if you didn’t complete the previous exercise or your code is not functioning
properly, you can import the FlexGrocer-PreList.fxp project from the Lesson06/intermediate
folder. Please refer to Appendix A for complete instructions on importing a project
should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Add an <s:List> control inside the controlBarContent section of your Application. You
can add this immediately after the existing Buttons.
<s:controlBarContent>
<s:Button id="btnCheckout" label="Checkout" right="10" y="10"/>
<s:Button id="btnCartView" label="View Cart" right="90" y="10" click.
Statel="handleViewCartClick( event )"/>
<s:Button label="Flex Grocer" x="5" y="5"/>
<s:List>
</s:List>
</s:controlBarContent>

3 Specify that the List will remain 200 pixels from the left side of the controlBar and will
have a height of 40 pixels.

<s:List left="200" height="40">
</s:List>

4 Specify that the List will use a HorizontalLayout.

<s:List left="200" height="40">
<s:layout>
<s:HorizontallLayout/>
</s:layout>
</s:List>

Previously you used horizontal and vertical layouts for groups, but List classes can also
use these same layout objects to determine how their children should be arranged.

5 Now indicate that the dataProvider property of the List instance should be bound to the
categories variable you defined and populated earlier.

<s:List left="200" height="40" dataProvider="{categories}">
<s:layout>
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<s:HorizontallLayout/>
</s:layout>
</s:List>

This syntax tells the Flex framework that, in the event the categories property changes,
the list will need to be provided with the new value so that it can react. You will work
extensively with List and dataProvider in future lessons.

Save and run the application.

<category> <category= <category-
<name=Dairy</name= <name=Deli<iname> <name=Fruit</name|
(L3 “ = Your Cart Tm
-
51,09

Your new list runs across the top of the page, with the elements arranged horizontally.
Unfortunately, instead of displaying category names, you are now displaying the XML
associated with the category. Notice that the data you really want displayed is in the
<name/> node of the category XML.

Return to the FlexGrocer application and add a new property to your List called
labelField. Set this property equal to name.
<s:List left="200" height="40" dataProvider="{categories}" labelField="name">
<s:layout>
<s:HorizontallLayout/>

</s:layout>
</s:List>

The labelField property tells the list which field (property) inside your data to use as the
label for the list item.

8 Save and run the application.

51.99

Dai Deli  Fruit Meat Seafood
v \ (e ar ] [_chestaut ]
MR Your Cart Total: 3
- View Cart

You now have a much more reasonable-looking list of category names that you will continue

to use in the next lessons.
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What You Have Learned

In this lesson, you have:
« Externalized your data as an XML file (pages 112-114)

o Used the external data first as an object and then as XML (pages 114-117)
o Loaded remote XML data (pages 117-124)

o Learned about security sandboxes with remote data (pages 120-121)

o+ Explored E4X operators (pages 124-131)

» Used an XMLListCollection with your XML data (pages 131-134)

« Displayed your remote data in a Flex List (pages 135-136)
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What You Will Learn

In this lesson, you will:

o Create an ActionScript class for use as a value object
o Create ActionScript classes for a shopping cart

« Add functionality to the ShoppingCart and ShoppingCartItem classes

Approximate Time

This lesson takes approximately 1 hour and 15 minutes to complete.



LESSON /
Creating Classes

Objects are the core of any object-oriented language. So far you have used objects provided
for you by Adobe; however, to accomplish anything of even marginal complexity in Flex, you
need to be comfortable creating your own. Objects are the realization of classes. Another way
to state this is that a class is a blueprint for an object that will be created. In this lesson, you will
first create several classes and then use them throughout the application.

1=package valueCbjects {

2 [Bindable]

38 public class Product {

4 public var catID:Number:;

5 public prodName:String:

& publie unitID:Number;

T public cost :Number:

8 public listPrice:Number;

9 public description:String;
10 public isOrganic:Boolean;
11 public isLowFat:Boolean;
12 public var imageName:String;
148 public function Product( catID:Number, prodName:String, unitID:Number, cost:Number, listPrice:Number, description|
15 this.catID = catID;

16 this.prodName = prodName:

this.unitID = unitID;

this.cost = cost;
this.listPrice = listPrice;
this.description = description;
this.isOrganic = i=Organic;
this.isLowFat = isLowFat;
this.imageName = imageName;

o

Y]

¥

[ R e

public function taString():String {
return "[Product]" + this.prodName:

R P}

}

The finished Product data structure built in ActionScript 3.0 and integrated into the application
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Building a Custom ActionScript Class

As mentioned at the end of Lesson 2, “Getting Started,” this book does not aspire to teach
object-oriented programming (OOP), but every Flex developer needs at least a working
knowledge of OOP terminology. So if you are not familiar with terms like class, object,
property, and method, now is a good time to take advantage of the hundreds, if not
thousands, of OOP introductions around the web and in books.

You have already been building custom ActionScript classes in this book but may not have
been aware of it because Flex initially hides this fact from you. When you build an applica-
tion in MXML, you are actually creating a new ActionScript class. Your MXML is combined
with the ActionScript in the Script block, and a pure ActionScript class is created, which is
then compiled into a SWF file for Flash Player. In the previous exercise, when you compiled
FlexGrocer.mxml, a file named FlexGrocer-generated.as was created behind the scenes that
contained the following code:

public class FlexGrocer extends spark.components.Application

You extended the Application class when you built FlexGrocer.mxml and Checkout.mxml.
The same is true for every application you create using Flex.

° TIP: If you wish to see the ActionScript created, you can add a compiler argument in Flash
Builder. Navigate to Project > Properties > Flex Compiler > Additional compiler arguments,
and add -keep-generated-actionscript to the end of the existing arguments. A folder named
bin-debug/generated will be created automatically in your project, and many ActionScript files
will be placed there. Your application files will be in the form Name-generated.as. Don't forget
to remove the compiler argument when you've finished exploring.

In the first exercise of this lesson, you will build a class directly in ActionScript, without
relying on Flex to convert MXML into ActionScript. Ultimately this will give you much
more granular control over your final code and encourage code reuse.

Building a Value Object

Value objects, also called data transfer objects (DTOs), or just transfer objects, are objects
intended to hold data. Unlike other objects you have used so far, such as Labels and
DataGrids, value objects are free from any logic other than storing and retrieving their data.
These objects are implemented as ActionScript classes.
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The name data transfer object comes from the fact that DTOs are often used for data trans-
fer to the back end (server) of an application, often for permanent storage in a database. In
this lesson, you will build a value object for a grocery product, along with objects for both a
ShoppingCart and a ShoppingCartltem.

Before you get started, the basics of building an ActionScript class need to be understood. A
very simple class is shown here, and labeled for discussion:

A 'packaqe valueObjects.grocery {
B =T public class Fruit {
C JE— public var productMName:String;
D public function Fruit() {

}
E — public function toString():S5tring {

return "Product " + this.productName:
}
}
+

On line A, the package represents the path where the class is stored. In this example, you know
the file is stored in a valueObjects.grocery package. On your hard drive, this means that the
ActionScript file is stored in the valueObjects/grocery/ directory under your project.

On line B, the class is named Fruit. This is the name used to represent the class throughout an
application (much like DataGrid or Label), and it must correspond to the name of the file. The
Fruit class will be stored in a Fruit.as file on your drive.

On line C, the properties of the class are declared. This particular class has only a single public
property, named productName, of type String. Multiple properties may be declared for any class.

Line D contains the constructor of the class. The constructor is called when a new object is
instantiated from the class. The name of the constructor function must match the name of the
class, which must match the name of the file. This function must be public, and it does not
have a return type listed.

In line E, the methods of the class are defined. This particular class has only a single method
named toString(), but multiple methods may be declared.

E3 NOTE: The terms method and function will often be used synonymously throughout the book.
A function is a block of code that needs to be executed at some point in your application.
A method is a function that belongs to a particular class, like the Fruit class here. In Flex it is
possible to create functions and methods; however, every function you create in this book can
also appropriately be called a method.
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Throughout the FlexGrocer application, you will need to display and manage typed data and
send this data to different objects in the application. In this exercise, you will build a value
object to hold information about a grocery product.

1 Open the FlexGrocer.mxml file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson07/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Create a new ActionScript class file by choosing File > New > ActionScript class. Set the
Package to valueObjects and the class Name to Product, and leave all other fields with
the defaults. Click Finish to create the file.

This process accomplished several things. First, it created a package named valueObjects,
which you can now see in your Package Explorer. Next, it created a file named Product.as on
your behalf. Finally, it populated that file with the required code for an ActionScript class.

Within the code, the words package and class are both keywords used in defining this
class. Remember that this class will be a blueprint for many objects that you will use later
to describe each grocery product.

3 In the Product.as file you need to add a [Bindable] metadata tag on the line between the
package definition and the class statement.
package valueObjects {
[Bindable]

public class Product {
public function Product() {

}
3
3

The [Bindable] metadata tag, when specified before the line with the class keyword, means
that every property in this class can be used in data binding (that is, it can be monitored for
updates by various Flex controls). Instead of specifying the whole class as [Bindable], you
can specify individual properties by locating the [Bindable] metadata tag over each prop-
erty. For this application, you want every property in this class to be bindable.

4 Inside the Product class definition, add a public property with the name catID and the
type Number-.

package valueObjects {
[Bindable]
public class Product {
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public var catID:Number;

public function Product() {
h

All properties of a class must be specified inside the class definition in ActionScript.

Create additional public properties with the names prodName (String), unitID (Number),
cost (Number), listPrice (Number), description (String), isOrganic (Boolean),
isLowFat (Boolean), and imageName (String). Your class should appear as follows:
package valueObjects {
[Bindable]
public class Product {
public var catID:Number;
public var prodName:String;
public var unitID:Number;
public var cost:Number;
public var listPrice:Number;
public var description:String;
public var isOrganic:Boolean;
public var isLowFat:Boolean;
public var imageName:String;

public function Product() {
3

You are creating a data structure to store inventory information for the grocery store. You
have now created all the properties that will be used in the class.

When you created this class, Flash Builder created a default constructor on your behalf.

Edit this constructor to specify the parameters that need to be provided when a new

instance of the Product class is created. These parameters will match the names and types

of the properties you defined in the last step.

public function Product( catID:Number, prodName:String, unitID:Number,
=cost:Number, listPrice:Number, description:String, isOrganic:Boolean,
=isLowFat:Boolean, imageName:String ) {

}

The constructor function is called when an object is created from a class. You create an
object from a class by using the new keyword and passing the class arguments. In this case
the parameter names match the property names of the class. This was done to keep things
clear, but it is not necessary.
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E3 NOTE: Two words are often used in discussions of methods: parameter and argument. They are
often used interchangeably, but technically, functions are defined with parameters, and the
values you pass are called arguments. So a function is defined to accept two parameters, but
when you call it, you pass two arguments.

7 Inside the constructor, set each property of your object to the corresponding constructor
parameter. When you are referring to the property of the class, you use the this keyword
to avoid name collision (when the same name can refer to two separate variables).

public function Product( catID:Number, prodName:String, unitID:Number,
=cost:Number, listPrice:Number, description:String, isOrganic:Boolean,
=islowFat:Boolean, imageName:String ) {
this.catID = catID;
this.prodName = prodName;
this.unitID = unitID;
this.cost = cost;
this.listPrice = listPrice;
this.description = description;
this.isOrganic = isOrganic;
this.isLowFat = isLowFat;
this.imageName = imageName;

This code will set each property of the object to the corresponding argument passed to
the constructor. The first line of the constructor reads: “Set the catID property of this
object to the value that was passed to the catID parameter of the constructor”

° TIP: You could name the constructor parameters differently from the properties (for example,
categoryID instead of catID). In that case, each property listed to the left of the equals sign
could have done without the this. prefix (for example, catID = categoryID;). The prefix is
added when you wish to be specific when referencing a property. The this prefix refers to the
class itself and is implicit when there is no possibility of name collision.

8 Create a new method directly below the constructor function with the name toStringQ
and the return type String. It will return the string [Product] and the name of the prod-
uct. Your class should read as follows:

package valueObjects {

[Bindable]

public class Product {
public var catID:Number;
public var prodName:String;
public var unitID:Number;
public var cost:Number;
public var listPrice:Number;
public var description:String;
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public var isOrganic:Boolean;
public var isLowFat:Boolean;
public var imageName:String;

public function Product( catID:Number, prodName:String,
unitID:Number, cost:Number, listPrice:Number,
description:String, isOrganic:Boolean, isLowFat:Boolean,
imageName:String ) {
this.catID = catID;
this.prodName = prodName;
this.unitID = unitID;
this.cost = cost;
this.listPrice = listPrice;
this.description = description;
this.isOrganic = isOrganic;
this.isLowFat = isLowFat;
this.imageName = imageName;

}

public function toString():String {
return "[Product]" + this.prodName;

}

toString() is a special method of objects in ActionScript. Whenever you use an instance of
your Product in a place where Flex needs to display a String, this method will be automati-
cally invoked by Flash Player. A good example of this concept is the trace() method, which
can be used to output data to the console. Running the code trace ( someProduct ) would
call the toString() method of that Product instance and output the string it returns to the
Console view. This can be very useful for debugging and displaying data structures.

Return to the FlexGrocer.mxml file and locate the Script block at the top of the page.
Inside the Script block, declare a private variable named theProduct typed as a Product.
Add a [Bindable] metadata tag above this single property.

[Bindable]
private var theProduct:Product;

If you used code completion, Flash Builder imported the Product class for you. If you did
not, then add import valueObjects.Product; before continuing.

All MXML files ultimately compile to an ActionScript class. You must follow the same

conventions when creating an MXML class as when creating an ActionScript class. For
example, you must import any classes that are not native to the ActionScript language,

such as the Product class you have built, and you must declare any properties that you

will use in your MXML class.
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10 Within the handleCreationComplete() method, but above the categoryService.send();

1

12

statement, create a new instance of the Product class and assign it to the theProduct

property. When creating the new Product, you will need to pass a value for each con-

structor argument. For these arguments you will use the data from the <fx:XML> tag

named grocerylInventory. Type the code as follows:

theProduct = new Product( groceryInventory.catID,
=grocerylInventory.prodName, groceryInventory.unitID,
=grocerylnventory.cost, grocerylInventory.listPrice,

=grocerylInventory.description, groceryInventory.isOrganic,
=grocerylInventory.isLowFat, groceryInventory.imageName );

Here you are instantiating a new object of that Product class you built. You are passing
the data from the <fx:XML> tag as constructor arguments. If you were to review the XML
in the groceryInventory variable, you would note that it doesn't presently have a node
for catID and unitID. However, in this context, Flash Player will just interpret them as 0
(zero) for the Product value object. These values will be used extensively when you begin
loading more complicated data from the server.

NOTE: When you're accessing properties from the grocerylnventory XML, Flash Builder

cannot help you with code completion or even compile-time checking. The nodes inside

the XML aren’t checked, hence the reason Flash Builder does not complain when you type
groceryInventory.catID even though itis not present in the XML. This means it is extremely
easy to make a typo that can be difficult to debug. For now check your code carefully, but as we
continue to use strongly typed objects, you will see how Flash Builder can help and why typed
objects can make debugging easier.

On the next line, add a trace() statement and trace the property theProduct out to the
console. This statement will automatically execute the toString() method of your object
and output the results. Your finished method should look like the following:

private function handleCreationComplete(event:FlexEvent):void {
theProduct = new Product( groceryInventory.catID,
=grocerylnventory.prodName, grocerylInventory.unitID,
=groceryInventory.cost, groceryInventory.listPrice,
=grocerylInventory.description, groceryInventory.isOrganic,
groceryInventory.isLowFat, groceryInventory.imageName );

trace( theProduct );
categoryService.send();

3

Save and debug the application.
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You should see [Product]Milk in the Console view, which indicates that you have created a
Product value object successfully.

(8 Pmblems‘ ©f Data/Services ‘ E3 Network Monitor | [} AsDac I B Console 3 I = =
<terminated> FlexGrocer [Web Application] file:/C:/Users/mlabriola/Do 3¢ &l = Q'—El B~

[SWF] C:\Users\mlabriola\Documentsiworkspaces\books\Flex4TF5\FlexGrocer\bin-debu
[SWF] <unnamed-1> - 343,879 bytes after decompression

[SWF] <unnamed-2> - 2,292,823 bytes after decumpressi.unl

[SWF] <unnamed-3> - 317,573 bytes after decompression

[SWF] <unnamed-4> - 440,994 bytes after decompression

[SWF] <unnamed-5> - 1,362,625 bytes after decompression

[BProduct|Milk

< m ] 3

Building a Method to Create an Object

As you just did in the previous exercise, you can instantiate an instance of the Product class by
passing values as arguments to the constructor. In this exercise, you will build a method that
will accept any type of object that contains all the properties and values needed for a product,
and return an instance of the Product class populated with this data. This type of method is
often referred to as a factory method, as its job is creating other objects.

Note that for this method to function correctly, the object passed to the method must contain
property names that correspond exactly to the names you will hard-code into this method.

1 Be sure the Product class in the valueObjects package is open. Locate the toString(Q
method. Immediately after this method, add the skeleton of a new public static method
called buildProduct(). Be sure that the return type of the method is set to Product, and
that it accepts a parameter named o typed as Object, as shown:

public static function buildProduct( o:0bject ):Product {

}

A static method is a method that belongs to a class, not to an instance. The methods you
have worked with so far are called instance methods; they can be used only with instanti-
ated objects.

Consider for a moment your toString() method. That method uses productName to
display the name of the product represented by that object. If you have n product objects
(where 7 is any number of product objects), each should display a different name when
the toString() method is called. Since this method uses data from the object, it is logical
that the object must exist before the method can be called.
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Conversely, you may have a method that doesn't need (or care) about any of the data
inside a specific instance. In fact, it could just be a utility method that does work inde-
pendent of any particular instance. This is called a static method.

Static methods are often used for utilities such as the buildProduct() method. You will be
able to call this method without creating an instance of the Product first. Used appropri-
ately, static methods can increase the legibility and usefulness of your objects. To refer-
ence a static method with the name buildSomething() from the Product class, you would
use the code Product.buildSomething(), which uses the class name before the method, as
opposed to the instance.

Inside the buildProduct() method, create a new local variable named p of type Product.

var p:Product;

Below the local variable declaration, instantiate an instance of the Product class assign-
ing it to p using the new keyword. Pass the catID, prodName, unitID, cost, listPrice,
description, isOrganic, isLowFat, and imageName properties of the object o as arguments
to the constructor. The isOrganic and isLowFat variables will be compared against the
String "true' before being passed as the code below demonstrates:

p = new Product( o.catID, o.prodName, o.unitID, o.cost,
=0.listPrice, o.description, ( o.isOrganic == "true' ),
=( o.isLowFat == "true' ), o.imageName );

Remember that the data used here is retrieved from the <fx:XML> tag. When data is
retrieved this way, all the data is XML: The true and false values for these fields are just
treated as a type of String. Comparing isOrganic and isLowFat to the String "true' will
return a Boolean value, either a true of a false. In this way, you are converting the value
contained in the XML to the Boolean value that the newly created object is expecting for
these properties. Converting and the related concept of casting allow you to treat a vari-
able of a given property as another type.

Return the object you just created by using the return keyword with the name of the
object, p. Your final buildProduct() method should appear as follows:
public static function buildProduct( o:0bject ):Product {

var p:Product;

p = new Product( o.catID, o.prodName, o.unitID, o.cost,

=0.listPrice, o.description, ( o.isOrganic == "true' ),
=( o.isLowFat == "true' ), o.imageName );
return p;

}
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This method will create and return a new Product value object and populate it with data
from the object passed as an argument.

Save the Product.as file.
The class file is saved with the new method. No errors should appear in the Problems view.

Return to FlexGrocer.mxml. In the handleCreationComplete() method, remove the
code that builds theProduct and replace it with code that uses the static method to build
theProduct. Remember to remove the new keyword.

theProduct = Product.buildProduct( groceryInventory );

This code calls the static method that builds an instance of the Product class, which
returns a strongly typed Product value object from any type of object that has corre-
spondingly named properties.

Locate the VGroup container, which, in the expanded state, displays the product descrip-
tion (whether the product is organic, and whether it is low fat). Change the text property
of the <s:RichText> tag to reference the description property of the theProduct object
you created in the handleCreationComplete() method. Also, add a visible property to
both labels, and bind each to the appropriate theProduct object properties, as shown in
the following code.

TIP: Remember, because Product is now an imported class, you can get code hinting for
both the class name and its properties. When you are in the braces creating the binding,
press Ctrl-Spacebar to get help for inserting the Product instance, theProduct. Then, after
you enter the period, you will get the properties listed.

<s:VGroup includeIn="expanded" width="100%" x="200">
<s:RichText text="{theProduct.description}" width="50%"/>
<s:Label text="Certified Organic"
visible="{theProduct.isOrganic}"/>
<s:Label text="Low Fat"
visible="{theProduct.isLowFat}"/>
</s:VGroup>

T TUTIT=—TTTT
<S:RichText text="{theProduct.description}” width="50%"/>
93 <s:Label text="Certified Organic"
visible="{theProduct.isOrganic}"/>
E <s:Label text="Low Fat®
a6 visible="{theProduct.is}"/>
</s:VGroup>

0 0
o

! © isLowFat : Boolean - Product
99 </o:Applicacion> © isOrganic: Boolean - Product
00 @ isPrototypeOf(V:*=null) : Boolean - Object
«

|l Problems | #§ Data/Services | B2 NetworkMommrm ASDoc
FlexGrocer [Web Ay files/C:/Users/mlabriolal
EWF] C:\Users\mlabriola\Documents\workspaces
EWF] <unnamed-1> - 2,292,823 bytes after de
EWF] <unnamed-2> - 344,331 bytes after decon)|
FWF] <unnamed-3> - 317,573 bytes after decon
EWF] <unnamed-4> - 440,394 bytes after decon
EWF] <unnamed-5> - 1,362,625 bytes after de
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You are now referencing the value object you created. You also just gained one more benefit:
Flash Builder is now helping you debug. If you were to make a typo—for example, if you
were to type theProduct.isLowerFat—Flash Builder would alert you to the error when you
saved. Now that Flash Builder knows the types of the objects you are using, it can verify that
you are accessing properties that exist. What might have taken you a few minutes to reread,
check, and perhaps even debug, Flash Builder found in moments. Over the course of a
project, that becomes days and weeks of time.

Save and debug the application.

You should see that the trace() method performs just as before, and the correct data
should still appear when you roll over the image.

Dai Deli  Fruit Meat Seafood VY

‘ 7 view Cart | [ Checkout

IMiTkc Directfrom Califarnia where cows are Your Cart Total
happiest!

-

Certified Organic
Low Fat

$1.99

AddToCart

(c) 2009, FlexGrocer

Building Shopping Cart Classes

In this exercise, you will build a new class called ShoppingCartlItem. This class will contain an item
added to a shopping cart that you will also build shortly. The new class will keep track of a product
added and its quantity. You will also build a method that calculates the subtotal for that item.

You will then build the skeleton for a ShoppingCart class that will handle all the logic for the
shopping cart, including adding items to the cart.

1 Create a new ActionScript class file by choosing File > New > ActionScript class. Set the

Package to cart, which automatically adds this class to a folder named cart inside your
project. Enter ShoppingCartItem as the Name and leave all other fields with default values.

In this class, you will calculate the quantity of each unique item as well as the subtotal.
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New ActionScript Class (eS|
New ActionScript Class n
Create a new ActionScript class. -
Source folder: FlexGrocer/src
Package: cart Browse...
MName: ShoppingCartlter|
Modifiers: @ public ) internal

Dgynam\c [T final

Superclass: Browse...
Interfaces: Add...
| Remoye |

Code generation options:
| [/] Generate constructor from superclass
[V] Generate functions inherited from interfaces

[] Generate comments

@ [ Fnish ][ canc

2 Within the class definition, define a public property with the name product and the type
Product, as shown:
package cart {

public class ShoppingCartItem {
public var product:Product;

public function ShoppingCartItem() {
h

The product is the most important piece of data in the ShoppingCartltem.

3 Define a public property with the name quantity of the type uint, as shown:

package cart {
public class ShoppingCartItem {
public var product:Product;
public var quantity:uint;

public function ShoppingCartItem() {
3
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The data type uint means unsigned integer, which is a nonfractional, non-negative num-
ber (0, 1, 2, 3, ...). The quantity of an item added to the shopping cart will be either zero
or a positive number, so uint is the perfect data type.

Define a public property with the name subtotal and the data type Number, as shown:

package cart {
public class ShoppingCartItem {
public var product:Product;
public var quantity:uint;
public var subtotal:Number;

public function ShoppingCartItem() {
}

Each time a user adds an item to the shopping cart, you will want the subtotal for that
item to be updated. In this case, you are using Number as the data type. As the prod-
uct’s price is not likely to be an integer, the Number class allows for fractional numbers.
Eventually, you will display this data in a visual control.

Edit the signature of the constructor of this class and specify the parameters that will be
passed to this function. These parameters will include product typed as a Product and
quantity typed as a uint. You will provide a default value of 1 for the quantity. If the
developer calling this method does not provide a quantity, you will assume 1.

public function ShoppingCartItem( product:Product, quantity:uint=1 ) {
}

Remember that a constructor function must be public and that it never specifies a
return type.

In the constructor, assign the object’s properties to the values passed into the constructor’s
parameters. The names used are the same, so prefix the properties on the left side of the
equal sign with this.
public function ShoppingCartItem( product:Product, quantity:uint=1 ){
this.product = product;
this.quantity = quantity;
}

Remember that the constructor is called every time an object is created from a class.

The constructor will set the properties that are passed in—in this case, an instance of the
Product class, and the quantity, which is set to 1 as a default. This object will be used only
when an item is added to the shopping cart, so a default quantity of 1 seems reasonable.
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Create a public method with the name calculateSubtotal() that will calculate the subto-
tal of each item by multiplying the listPrice of the product by the quantity, as follows:
public function calculateSubtotal():void{

this.subtotal = product.listPrice * quantity;
3

When the user adds items to the shopping cart, you need to perform calculations so that
the subtotal can be updated. Eventually, you also need to check whether the item has
already been added to the cart; if so, you will update the quantity. You will learn how to
do this in the next lesson.

Call the calculateSubtotal() method on the last line of the constructor. This will ensure
that the subtotal is correct as soon as the object is created.
public function ShoppingCartItem( product:Product, quantity:uint=1l ) {
this.product = product;
this.quantity = quantity;
calculateSubtotalQ);
}

Create a public method with the name toString(Q) that will return a nicely for-
matted string with the product’s name and quantity. The returned string will read
[ShoppingCartIten], followed by a space, the products name, a colon, and finally the
quantity of that product in this ShoppingCartItem.

public function toString():String {
return "[ShoppingCartItem] " + product.prodName +

+ quantity;
3

As you learned previously, toString() methods are automatically called when Flash
Player needs to represent this object as a String, such as when you use it in a traceQ)
statement. This will provide you a lot of valuable debugging information.

You will now create another new class. Start by choosing File > New > ActionScript class.
Set the package to cart. Name the class ShoppingCart and leave all other fields with
default values.

Your new class will be the actual shopping cart, filled with ShoppingCartItem objects.
This class will handle the manipulation of the data in the shopping cart. You have already
created the visual look and feel of the shopping cart, and you will place all your business
logic in this new class. This business logic includes work that must occur when adding an
item to the cart, deleting an item from the cart, updating an item in the cart, and so on.
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n

12

13

Create the skeleton of a public addItem() method, which returns void. The method will
accept a parameter named item, of type ShoppingCartItem. In the method, add a trace
statement that will trace the item added to the cart:

package cart {
public class ShoppingCart {

public function ShoppingCart() {
}

public function addItem( item:ShoppingCartItem ):void {
trace( item );

}

This is the method in which you will add a new item to the shopping cart. You will add
more business logic to this method later. For now, you will just trace the item added to
the cart. Remember that the toString() method you wrote earlier is called automatically
whenever an instance of the ShoppingCartltem class is traced.

Open FlexGrocer.mxml in Flash Builder and locate the Script block. Just below the
import statement for the Product value object, import the ShoppingCartltem and
ShoppingCart classes from the cart folder, as shown:

import cart.ShoppingCartItem;
import cart.ShoppingCart;

To use a class in a different package, your application needs an import statement that
references the location or package in which the class is located.

Just below the import statements, instantiate a public instance of the ShoppingCart class,
name the instance shoppingCart, and add a [Bindable] metadata tag, as follows:

[Bindable]
public var shoppingCart:ShoppingCart = new ShoppingCart(Q);

Pay attention to the differences in case here. Variables, such as shoppingCart, usually start
with a lowercase letter. Classes, such as ShoppingCart, start with an uppercase letter.

When the user clicks the AddToCart button, you want to call the addItem() method of
the ShoppingCart class you just created. You will pass the addItem() method an instance
of the ShoppingCartItem class. By instantiating the class here, you ensure that you have
access to it throughout the application.
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Building Shopping Cart Classes

Locate the handleViewCartClick() method in the <mx:Script> block. Immediately after
this method, add a new private function with the name addToCart() that returns void.
Have the method accept a parameter named product typed as Product, as shown:

private function addToCart(product:Product):void {
h

This method will be called when the user clicks the AddToCart button, and you will pass
an instance of the Product value object. As you do not intend anyone to call this method
from outside this MXML class, you can use the private identifier. Using the keyword
private here prevents others from calling this method unexpectedly.

Inside the addToCart() method, create a new instance of the ShoppingCartltem class with
the name sci and pass the product parameter as an argument to the constructor.
private function addToCart( product:Product ):void {

var sci:ShoppingCartItem = new ShoppingCartItem( product );
}

Notice that you passed the product but you did not pass the second parameter of the
constructor (quantity). This is okay, as you provided a default value for the quantity
when creating this class.

On the next line of the addToCart() method, call the addItem() method of the
shoppingCart instance of the ShoppingCart class. Be sure to pass the sci object you just
created to the method, as follows:

private function addToCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.addItem( sci );

3

This code will call the addItem() method of the ShoppingCart class you built earlier. In
the next sections, you will learn how to loop through the data structure to see whether
the item is added. For now, this method simply traces the name of the product added
to the cart.

Find the AddToCart button and add a handler for the click event that calls the
addToCart() method, passing an instance of theProduct:

<s:Button label="AddToCart" id="add"
click="addToCart( theProduct )"/>

Remember, the addToCart() method creates an instance of the ShoppingCartItem class
and then passes that object to the shopping cart.
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18 Save and debug the application.

Each time you click the AddToCart button, you should see [ShoppingCartItem] Milk:1
appear in the Console view.

[SWF] <unnamed-2> - 346,368 bytes after decompression
[SWF] <unnamed-3> - 317,573 bytes after decompression
[SWF] <unnamed-4> - 440,994 bytes after decompression
[SWF] <unnamed-5> - 1,362,625 bytes after decompression
[Product|Milk

[ShoppingCartItem] Milk:]]

[ShoppingCartItem] Milk:1

Manipulating Shopping Cart Data

The next several exercises all deal with manipulating data in the shopping cart. You will work
extensively with the Array class. In Lesson 8, “Using Data Binding and Collections,” you will
add even more functionality to this class and allow it work with Flex controls to update the
display dynamically.

Adding Items to the Cart

In this exercise you will write the code to add items to the shopping cart.

1 Open the ShoppingCart.as file from the cart package that you used in the previous
exercise.

Alternatively, if you didn’t complete the previous exercise or your code is not function-
ing properly, you can import the FlexGrocer-PreCartData.fxp project from the Lesson07/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 On the line after the class definition, define a public property with the name items, typed
as an Array and set equal to a new Array instance.
package cart {

public class ShoppingCart {
public var items:Array = new Array();

This instantiates an Array object and assigns it to the items property. You will use this
Array to track all the objects in the shopping cart.
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3 Define a public property with the name total, typed as a Number. It will hold the total
price of the items in this class. When the class is first instantiated, there won’t be any
items, so set the value to @ as shown:

public var total:Number=0;

Anytime a user adds an item to the cart, you will update this property with the price of
the item. This will enable you to track the total cost of the end user’s order.

4 Locate the addItem() method of the ShoppingCart class and remove the trace statement.
Use the push() method of the Array class to add ShoppingCartltem to the items array. The
push() method of the Array adds an element to the end of the array, after any existing items.
public function addItem( item:ShoppingCartItem ):void {

items.push( item );

}

In the previous exercise, you built a ShoppingCartItem class to hold data associated with
items in a shopping cart. This class has properties to hold the product (an instance of the
Product class), the quantity (an unsigned integer), and the subtotal (a number derived by
multiplying the quantity by the price). When the user clicks the AddToCart button, you
pass a ShoppingCartltem to this method and place it in the Array using addItemQ).

5 Create a public method with the name toString(Q) that will return a nicely format-
ted string representing the items in the shopping cart. The returned string will be
[ShoppingCart, followed by a space, a dollar sign, the closing right bracket, another space
and the items array as shown:
public function toString():String {

return "[ShoppingCart $" + total + "] " + items;
3

As you learned previously, toString() methods are called automatically when Flash
Player needs to represent this object as a String, such as when you use it in a traceQ)
statement. You added toString() methods to several of your objects already. When

this statement executes, it is going to display [ShoppingCart $@] and then the array. The
Array also has a toString() method, so when you trace this array, it will actually call the
toString() method on each item in the array.

6 Switch back to FlexGrocer.mxml and locate the addToCart() method. To the last line of
this method add a trace() statement that traces the shoppingCart.

private function addToCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.addItem( sci );
trace( shoppingCart );

3
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Each time you click the AddToCart button, the entire shopping cart will be traced to
the console.

7 Save and debug the application.
Each time you click the AddToCart button, you will see another line appear in the Console
view. For example, clicking it three times will yield:

[ShoppingCart $0] [ShoppingCartItem] Milk:1l

[ShoppingCart $0] [ShoppingCartItem] Milk:1,[ShoppingCartItem] Milk:1
[ShoppingCart $@] [ShoppingCartItem] Milk:1,

[ShoppingCartItem] Milk:1,[ShoppingCartItem] Milk:1

The number of items grows each time another Milk product is added to the cart. However,
this uncovers an error in your ShoppingCart. If you add Milk a second time, you likely mean
to increase the quantity by 1, not actually add a new item. You will address this over the next
few exercises.

Adding an Item or Updating the Quantity

The code you are about to write conditionally places a new item, or updates an existing item,
in the shopping cart. It is not difficult line by line, but the logic involved can seem complex at
first. To be sure you understand the big picture before you try to implement the details, let’s
walk through the logic required for the implementation.

1. The user clicks a button to add an item to the shopping cart.
2. The addItem() method is called.
3. The cart is checked to see if the item already exists.

o If the item does not exist, it is added.

o If the item does exist, you find and update the existing item.

4. The cart’s total is updated.

Conditionally Adding a ShoppingCartitem

A key point in the logic of this exercise is determining whether a newly added
ShoppingCartltem is already in the existing array of ShoppingCartItems. In this section, you
will simply loop through the array looking for the correct item. In the next lesson, you will
learn to use collections and cursors to make this faster and more elegant.
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Finding an Item in the Cart

The desired behavior is to have only new items added to the cart. If an item is clicked more
than once, it should update the quantity of the item. You will need to write a method that can
check whether an existing product is in the cart already.

1 In the ShoppingCart.as file, add a new private function named getItemInCartQ).
This method will accept a single parameter named item of type ShoppingCartItem. The
method will return a ShoppingCartltem.

private function getItemInCart( item:ShoppingCartItem ):ShoppingCartItem {
ks

This method will accept a ShoppingCartItem and then look through all existing items to
see if the represented product already exists in the cart.

2 On the first line of the getTtemInCart() function, declare a new local variable named
existingItem of type ShoppingCartItem.
private function getItemInCart( item:ShoppingCartItem ):ShoppingCartItem {
var existingItem:ShoppingCartItem;

}

3 Directly below that variable declaration, create a for loop. Loops are blocks of code that
are executed repeatedly using a series of values. In this loop, declare a variable i of type
uint and loop from 0 to less than the length of the items array. In ActionScript, this loop
appears like the following code:

private function getItemInCart( item:ShoppingCartItem ):ShoppingCartItem {
var existingItem:ShoppingCartItem;

for ( var i:uint=0; i<items.length; i++ ) {
1
3

The code inside this for loop will be executed for each item in the array, allowing you to
inspect each value for a matching product. The loop will continue to execute as long as
i (the iterant) is less than the length of the items array. Each time the loop executes, the
iterant is increased by 1 (++ is shorthand for increment).
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4 Inside the for loop, assign the local existingItem variable to the next item in the array. In
ActionScript, the basic array contains data of an unknown type. This means that we will
need to give the compiler a hint about the type of data in the array by casting it.

private function getItemInCart( item:ShoppingCartItem ):ShoppingCartItem {
var existingItem:ShoppingCartItem;

for ( var i:uint=0; i<items.length; i++ ) {
existingItem = items[ i ] as ShoppingCartItem;
}
}

5 Still inside the loop, check whether existingItem.product is equal to item.product.
If they are equal, return the existingItem variable. Finally, return null at the end of
the method.

private function getItemInCart( item:ShoppingCartItem ):ShoppingCartItem {
var existingItem:ShoppingCartItem;

for ( var i:int=0; i<items.length; i++ ) {
existingItem = items[ i ] as ShoppingCartItem;

if ( existingItem.product == item.product ) {
return existingItem;

}
3

return null;

3

This code will now loop through the existing items and look for a matching product. If one is
found, the code returns it. If a matching product is not found, null is returned.

Checking for an Item’s Existence

While the getItemInCart() method allows us to find a given item in the cart, it would be nice
to have a method that simply indicates whether or not the item is there. In other words, a
method that returns a Boolean value indicating the item’s existence.

1 Create a new private function named isItemInCart() that will return a Boolean. The
method will accept a parameter named item of type ShoppingCartItem. Within the
method, create a new variable local to the method with the name sci, which will hold a
matched ShoppingCartItem, returned by the getItemInCart() method.
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private function isItemInCart( item:ShoppingCartItem ):Boolean {
var sci:ShoppingCartItem = getItemInCart( item );
b

The getItemInCart() method returns an item if it is found; else it will return null.

2 Add a return statement that returns the Boolean expression ( sci != null ). Your
completed method should look as follows:

private function isItemInCart( item:ShoppingCartItem ):Boolean {
var sci:ShoppingCartItem = getItemInCart( item );

return ( sci != null );

The expression ( sci != null ) will evaluate to either true or false; therefore, the
isItemInCart() method will now return true if the added item is in the cart and false if the
added item is not found in the cart.

Updating the Quantity of an Item Already in the Cart

The previous methods will help you to determine whether an item is in the cart. However, if
that item is already in the cart, it shouldn’t be added to the cart again. Rather, the item’s quan-
tity should be updated.

1 Create a skeleton for a new private updateItem() method, returning void. Have it accept
a parameter named item, typed as ShoppingCartItem. On the first line of the method,
define a local variable with the name existingItem, typed as a ShoppingCartItem. Set that
local variable equal to the result of the getItemInCart() method, passing the item.

private function updateItem( item:ShoppingCartItem ):void {
var existingItem:ShoppingCartItem = getItemInCart( item );
}

2 Still in the updateItem() method, update the quantity property of the existingItem
object to its current value plus the value located in the item property.

existingItem.quantity += item.quantity;

Remember, whenever the AddToCart button is clicked, a new item is added to the cart
with the quantity value set to 1.
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3 Still in the updateItem() method and immediately after you set the quantity, call the

calculateSubtotal() method of the existingItem ShoppingCartItem instance. The final
updateItem() method should look like this:

private function updateItem( item:ShoppingCartItem ):void {
var existingItem:ShoppingCartItem = getItemInCart( item );
existingItem.quantity += item.quantity;
existingItem.calculateSubtotal(Q);

}

When you first created the ShoppingCartltem class, you added a method with the name
calculateSubtotal(), which updated a subtotal property with the listPrice of each
product multiplied by the quantity of each product. Anytime you update the quantity,
you need to recalculate that subtotal value.

Directly after the updateItem() method, create a skeleton for a private calculateTotal()
method, with a return type void. In the method, create a local variable named newTotal
of type Number and set it to an initial value of @. Create a second local variable named
existingItem of type ShoppingCartItem.
private function calculateTotal():void{

var newTotal:Number = 0;

var existingItem:ShoppingCartItem;

3

In this method, you will loop over the entire shopping cart and eventually update the
total property of the ShoppingCart with the total of the user’s items.

Still in the calculateTotal() method, create a skeleton of a for loop that will loop through
the items array. Use the variable 1 as the iterant for the loop, with a data type uint. Use
the length property of items as the terminating condition, and use the ++ operator to
increment the iterant.

for ( var 1i:uint=0; i<items.length; i++ ) {

3

Like the loop you wrote before, this enables you to loop through the entire shopping
cart. The loop will continue to execute as long as i (the iterant) is less than the length of
the array. Each time the loop executes, the iterant is increased by 1 (++ is shorthand for
this increase).
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6 Inside the loop, set the existingItem variable equal to items[ i ] castasa
ShoppingCartltem. Update the newTotal variable with the subtotal of each existing item
stored in the items array. Be sure to use the += operator so it will add the new value to the
existing one. Your calculateTotal() method should appear as follows:
private function calculateTotal():void{

var newTotal:Number = 0;
var existingItem:ShoppingCartItem;

for ( var i:uint=0; i<items.length; i++ ) {
existingItem = items[ i ] as ShoppingCartItem;
newlotal += existingItem.subtotal;

}

This loops through the entire shopping cart and updates the newTotal variable by add-
ing the subtotal (price * quantity) of each item in the cart to the current newTotal.
Now anytime you need to calculate the total price of all the items, you can simply call
this method.

7 As the final step of your calculateTotal() method, assign the value in the newTotal
variable to the total property of the ShoppingCart instance.
private function calculateTotal():void{

var newTotal:Number = 0;
var existingItem:ShoppingCartItem;

for ( var i:uint=0; i<items.length; i++ ) {
existingItem = items[ i ] as ShoppingCartItem;
newTotal += existingItem.subtotal;

}

this.totadl = newTotal;

© TIP: In the next lesson, you will tell the display to update each time the total property
changes. By performing the calculation using the local newTotal property and then assigning
it to the total at the end of the method, you will cause the display to update only once. Had
you used the total property throughout, Flex would have tried to update the display once for
every item in the array.
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Checking Conditions in the addltem() Method
You now have all the building blocks to finish your addItem() method and ensure that the

total remains consistent as items are added or updated.

1

Find the addItem() method. On the first line add an if-else statement. Use the
isItemInCart() method to check whether the item is currently in the cart.

public function addItem( item:ShoppingCartItem ):void {
if ( isItemInCart( item ) ) {
} else {
}

items.push( item );

3

From within the if block, call the updateItem() method, passing the item. Move the code
that pushes the new item into the items array into the else block.

public function addItem( item:ShoppingCartItem ):void {
if ( isItemInCart( item ) ) {
updateItem( item );
} else {
items.push( item );
}
}

When the addItem() is called, it will check to see whether the item is already in the cart.
If it is, then the existing item will be updated. Else, the new item will be added.

Finally, call the calculateTotal() method to recalculate the shopping cart’s total after any
add or update occurs.

public function addItem( item:ShoppingCartItem ):void {
if ( isItemInCart( item ) ) {
updateItem( item );
} else {
items.push( item );

3

calculateTotalQ);
}



What You Have Learned

4 Save and debug the application.

Each time you click the AddToCart button, you will see another line appear in the
Console view. For example, clicking it three times will yield:

[ShoppingCart $1.99] [ShoppingCartItem] Milk:1l
[ShoppingCart $3.98] [ShoppingCartItem] Milk:2
[ShoppingCart $5.97] [ShoppingCartItem] Milk:3

Instead of adding a new item each time, the cart now updates the quantity of the item (as
indicated by the last number). Also, note the total in the shopping cart changes as you
modify the cart. You will add more functionality, including the ability to remove items, in
the next lesson.

What You Have Learned

In this lesson, you have:

Created a Product class (pages 141-147)

Created a static factory to build Product instances (pages 141-149)
Populated a Product instance with data (pages 146-149)

Created a ShoppingCartltem class (pages 150-153)

Created a ShoppingCart class (pages 153-155)

Used an ActionScript loop to move through an array (pages 159-160)
Added and updated items in the ShoppingCart (pages 161-165)
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What You Will Learn

In this lesson, you will:

o Learn how data binding works

Replicate binding with event listeners
o Populate an ArrayCollection for binding
« Use an IViewCursor to locate, retrieve, and remove data in an ArrayCollection

o Hide internal functionality using implicit getters and setters

Approximate Time

This lesson takes approximately 2 hours to complete.



LESSON 8

Using Data Binding
and Collections

In the last lesson you created a ShoppingCart class to hold items for purchase in your applica-
tion. This lesson will continue building on the ShoppingCart, as you enable it to work with a
visual interface and learn to use the advanced features of the collection classes to manipulate
and display up-to-date information to the user automatically.

The key to all these tasks resides in the Flex concept of data binding. So you will start this les-
son by learning how this important concept works, allowing you to successfully apply it and
determine when and where to use it appropriately.

Dai Deli  Fruit Meat Seafood
Flex Grocer ¥ view Cart | [ Checkout
ik [ShoppingCartiter] Buffalo:3
51.99 Your Cart Total: §
AddToCart [(View Cart_
Remove From Cart
() 2009, FlexGrocer

The FlexGrocer application with a visual shopping cart
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Examining Data Binding

Data binding is likely one of the key concepts that define Flex. In fact it inspires one of the
mottos used in our daily consulting: In Flex, the goal is to change the model (the data) and let
the view (the components) follow. In other words, you should try to avoid directly manipulat-
ing the components that make up the visual display at runtime and, instead, let those compo-
nents react to changes you make to the data. This is the essence of data binding.

In Lesson 4, “Using Simple Controls,” you started using data binding as a method of updat-
ing the view automatically when the underlying data changed. Since then you have used it
periodically; now you are going to visit this concept in earnest.

E3 NOTE: Flex 4 also offers something called two-way binding. This is particularly useful with data
input forms where you may want the data you type to update a variable. It will be addressed in
Lesson 15, “Using Formatters and Validators,” along with other form concepts such as formatting
and validation.

Breaking a Simple Example
You will start by examining a simple example where data binding works to manipulate the view.
You will then begin breaking it to see exactly when and where data binding ceases to work.
1 Import the DataBindingLab.fxp from the Lesson08/independent/ folder into Flash
Builder. Please refer to Appendix A for complete instructions on importing a project.

2 Open the DataBindingLab.mxml file and run it.

This is an extremely simple application designed to illustrate two use cases for data bind-
ing. Note that on startup the Simple Example shows the word red and the Value Object
Example shows John Doe between the title and the buttons.

Simple Example Value Object Example
red John
Change Last Name

3 Click the Change Color, Change Whole Person, and Change Last Name buttons.

Simple Example Value Object Example
blue Joe
Change Color Black
Change Whole Person
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Not surprisingly, both examples change, but now let’s examine why.

Close your web browser and return to Flash Builder. Find the lines of code that display
the Simple Example and identify the property bound to the colorName Label:

<s:BorderContainer width="200" height="130">

<s:layout>

<s:VerticallLayout paddingTop="10" paddinglLeft="5"/>

</s:layout>

<s:Label text="Simple Example" fontSize="18"/>

<s:Label id="colorName" text="{someColor}"/>

<s:Button label="Change Color" click="handleChangeColor( event )"/>
</s:BorderContainer>

Note that the text property of the colorName Label references the someColor property
surrounded by curly brackets (braces) {3}. You should read this line of code as, “The text
property of the colorName Label is bound to someColor.” In this case, the braces {} are
your way of telling Flex it should watch the someColor property for changes. If a change
occurs, it should update the colorName Label with the new value.

Hold down the Control key (Command on the Mac) and click the word someColor.

This is a shortcut called “go to definition” in Flash Builder. It will move the cursor and focus
to the location where that particular property is defined, even if it is in another class.

Remove the [Bindable] metadata tag from above the someColor property.

Save the file.
=T TVEITICAILAYOUT FEOUINgIOp—IU PEUUINgLEIT=
35 </a:layouc>
36 <s:Label tezt="S5Simple Ezample" fontSize="18"/>
@&37 <s:Label id="colorName"” text="{someColor}"/>
38 «<3:Button label="Change Color" click="handleChangeColor( event )"/>
39 </s:BorderContainer>

A g Data/Sarvices| E3 Network Monitor| @ ASDoc| =2 Console‘

errors, 1 warning, 0 others

Description = Resource Path Location  Type

4 % Warnings (1 item)
& Data binding will not be able to detect assignments to "someColor", DataBindingla... /DataBindinglab/src  line 37 Flex Problem

You will now see a warning symbol appear to the left of the line of code where the
someColor property was being used. If you check your Problems view, you will also see a
warning that says, Data binding will not be able to detect assignments to "someColor”.

The Flex compiler is once again trying to provide you with some valuable debugging
information. It is letting you know that you have asked it (by using the braces) to watch the
property someColor; however, it is not capable of doing so, as someColor is not bindable.
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10

n

12

13

Debug the application.

Note that the word red appears on the screen at start-up. At this point it appears as
though everything is still working correctly without the [Bindable] tag.

Click the Change Color button.

Regardless of how many times you click, the word red never changes to blue as it did
previously.

Leave the application running, but switch back to Flash Builder. Set a breakpoint on the
closing brace of the handleChangeColor() method. This method is responsible for chang-
ing the someColor property from red to blue.

218 private function handleChangeColor( event:MouseEvent ):void [{
22 someColor = "blue";
@23 }

Remember, you can set or remove a breakpoint by double-clicking in the area to the left
of the line numbers. You can do this before you debug the application or, as you are doing
presently, while the application is running.

Return to the web browser and click the Change Color button. Flash Builder will stop at
the breakpoint. Return to the Flash Builder Debug perspective.

Select someColor, right-click, and choose Create Watch Expression from the pop-up menu.

(4= Variables | ® Breakpoints |8 Expressions 53

va someColor = "blue"

=

Even though the word red will continue to appear on the screen, the actual value of the
someColor property is blue.

TIP: Atany time you may remove all the items from the Expressions panel by clicking the
double X or remove just a single item by highlighting it and clicking the X.

The [Bindable] metadata tag that you place above a property like someColor allows Flex
to watch that property for changes and react to that change by updating the view (visual
components). Without the [Bindable] metadata tag, the property will still change when
you assign it a new value; however, the view will not know to refresh.

Terminate the debug session.
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Intentionally, you have now made the most common error that new Flex developers experi-
ence. Without the [Bindable] metadata tag, the word red still appears on start-up, but the
Label fails to update later in the process. It is this behavior that the Flex compiler is attempting
to bring to your attention via the warning: Data binding will not be able to detect assignments
to "someColor". Many developers ignore this warning and believe their application will work
because the data appears correctly on start-up; unfortunately, however, the view will never
update when the data changes.

Breaking a More Complicated Example

Having successfully broken a simple example, you are ready to break something more com-
plicated. Previously you were working with the someColor property of the DataBindingLab
application, which is a simple String type. When you use more complicated objects, data bind-
ing also becomes more complicated.

1 Make sure the DataBindingLab.mxml file is open, and examine the declaration of the
somePerson property.

[Bindable]
private var somePerson:Person = new Person( "John), "Doe" );

At start-up the somePerson property is set to a new Person object, with the initial argu-
ments John and Doe passed to the constructor. As you want Flex to notice changes to this
Person instance, the [Bindable] metadata tag is also present above the declaration.

2 Hold down the Control (Command) key and click the class name Person.

You are again using the “go to definition” shortcut in Flash Builder. This time the defini-
tion you clicked was not a property, but rather a class, so Flash Builder opens the Person
class for you.

package valueObjects {
[Bindable]
public class Person {
public var firstName:String;
public var lastName:String;

public function Person( firstName:String="", lastName:String="" ) {
this.firstName = firstName;
this.lastName = lastName;

}
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Note that the Person class is a simple value object, much like the Product value object
you built in previous lessons. The Person class defines two properties, firstName and
lastName, both of which are strings and defined as public.

The entire class is marked [Bindable], meaning that both firstName and lastName can
be watched by Flex for changes. As a reminder, marking the whole class [Bindable] is
equivalent to marking each individual property with its own metadata tag.

Unlike the previous example with the someColor property, you have two [Bindable] meta-
data tags in this example. One tag is used in the DataBindingLab.mxml file, where the
somePerson property is defined, and another is used on the top of the Person class. Each
serves a different purpose.

3 Remove the [Bindable] metadata tag from the top of the Person class definition.

4 Save the file.

&3 <s:Label id="colorName" text="{someColor}"/>
40 <s:Button label="Change Color" click="handleChangeColor( event )"/>
41 «/s:BorderContainer>
42
432 «<s:BorderContainer width="200" height="130">
448 <3:layout>
45 <s:Verticallayout paddingTop="10" paddingLeft="5"/>
45 <fs:layout>
47 «<s:Label text="Value Cbject Example" fontSize="18"/>
&g <s:Label id="firstName" text="{somePerson.firstName}"/>
@49 <s:Label id="lastName" text="{somePerson.lastName}"/>
50 «<3:Button label="Change Whole Person" click="handleChangePerson( event }"/>
51 «<g:iButton label="Change Last Name" click="handleChangePersonName( event )"/>
52 </=:BorderContainer>

54 </s:Application>

2|

[£ Problems 52 l [ Data."SaNices| E3 Metwork MDHitDI’| ] ASDoc| =) Consule‘

0 errors, 3 warnings, 0 others

7

Description Resource Path Location  Type
@& Warnings (3 items)
4 Data binding will not be able to detect assignments to "firstName". DataBindingla... /DataBindinglab/src  line 48 Flex Problem
& Data binding will not be able to detect assignments to "lastName". DataBindingla... /DataBindinglab/src  line 49 Flex Problem
4 Data binding will not be able to detect assignments to "someColor". DataBindingla... /DataBindinglab/src  line 39 Flex Problem

If you look at the DataBindingLab.mxml class, you will see warning symbols appear

to the left of the line of code where the somePerson property is used. If you check your
Problems view, you will see two additional warnings. These say, Data binding will not be
able to detect assignments to "firstName" and Data binding will not be able to detect assign-
ments to "lastName".

The Flex compiler is once again trying to provide you with some valuable debugging
information. It is letting you know that you have asked it (by using the braces) to watch
the properties firstName and lastName. However, it is not capable of doing so, as neither
is marked as bindable.
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5 Debug the application and again click the Change Whole Person button.

You may be surprised by the initial result. When you click the Change Whole Person but-
ton, the person information does indeed change.

6 Click the Change Last Name button.

Regardless of how many times you click, the word Smith never changes to Black as it did
previously. So, by removing the [Bindable] tag from the Person class, you broke one of
the two cases being demonstrated for the complex object.

7 Terminate the debug session and return to Flash Builder.
8 Examine the method that is executed when you click the Change Last Name button. It is
called handleChangePersonName().

private function handleChangePersonName( event:MouseEvent ):void {
somePerson.lastName = "Black";

}

When you executed this method, it changed the lastName property inside the Person object.

9 Now, examine the method that is executed when you click the Change Whole Person
button. It is called handleChangePerson().

private function handleChangePerson( event:MouseEvent ):void {
somePerson = new Person( "Joe!, "Smith" );

}

When you execute this method, it assigns a brand-new Person to the somePerson
property.
You can think of these two cases in the following way: In one case, you are swapping the

entire Person object out for a new Person. When you do that, you expect Flex to respond
by showing you the new Person on the screen.

In the second example, you are not changing the whole Person, but rather changing
something about the Person. In this case, you are changing the Person’s last name; the
person remains the same. When you change something inside the Person object (like the
last name), you also expect Flex to respond by updating the view.

These two use cases need two separate [Bindable] metadata tags, one to indicate that you
want Flex to watch for the Person to change, and one to indicate that you want Flex to
watch whether the properties of the existing Person change.

10 Finish breaking this example by removing the [Bindable] metadata tag from above the
somePerson property, and save the file.
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In the DataBindingLab.mxml class, you will see additional warning symbols to the left of
the line of code where the somePerson property is used. If you check your Problems view,
you will also see two additional warnings, both saying, Data binding will not be able to
detect assignments to "somePerson”. Flex is letting you know that this class is broken.

% Problems 23.] L3 DatafSerchS| E3 Network Momtor‘ @ ASDDC‘ =] Conso\e|

errors, 5 warnings, 0 others

| Description Resource Path Location ~ Type
4 8 Warnings (5 items)
& Data binding will not be able to detect assignments to "firstName", DataBindingla... /DataBindinglab/src  line 47 Flex Problem
@& Data binding will not be able to detect assignments to "lastName". DataBindingla... /DataBindingLab/src  line 48 Flex Problem
@ Data binding will not be able to detect assignments to "someColar”. DataBindingla.. /DataBindinglab/src  line 38 Flex Problem

@ Data binding will not be able to detect assignments to "somePerson”. DataBindingla... /DataBindinglab/src  line47 Flex Problem
& Data binding will not be able to detect assignments to "somePerson”, DataBindingla... /DataBindinglab/src  line 48 Flex Problem

11 Run the application and click buttons at will.

While the properties behind the scenes are changing values, the visible Flex components are
unaware that these changes are occurring and cannot update.

Being the Compiler

As much fun as it was to spend a bit of time intentionally breaking code, it is time to be
constructive again. You are going to fix the someColor property to ensure data binding works
again. Although you could do this by simply re-adding the [Bindable] metadata tag above the
property, it will be significantly more interesting and informative to use this opportunity to
gain an understanding of what the [Bindable] tag does on your behalf.

[Bindable] and the braces ({3) are among the many examples of code generation in Flex.
Back in Lesson 7, you learned about a compiler option (-keep-generated-actionscript) that
allowed you to see the ActionScript classes that the Flex compiler created from the MXML
files you wrote.

The Flex compiler takes the MXML, along with any ActionScript code in the Script block, and
creates completed ActionScript classes. That is an example of code generation, in that Flex
generates ActionScript code based on the MXML you wrote. Any single line of MXML may
very well become multiple lines of ActionScript code.

[Bindable] and the braces ({}) work in a very similar way. When Flex is compiling your code
and sees a [Bindable] tag, it realizes that you intend Flex to watch that property for changes.
It takes this opportunity to create some new code to make that possible. Similarly, when the
compiler encounters the braces, it writes code to update your control when the data changes.
In this exercise, you will manually replicate some of that same code to gain an understanding
of the binding mechanism.
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Implicit Getters and Setters

The first concept employed by the Flex compiler during code generation is called an implicit
getter and setter. Implicit getters and setters are a way to create a pair of functions that act like
a property. You have already created many properties inside Flex classes:

public var someColor:String;

You access this property in your code by simple assignments or reads:

someColor = "blue";
trace( someColor );

Implicit getters and setters allow you this same freedom of simply setting and reading values,
but with the option of doing extra work when the property changes (for example, recalculat-
ing a subtotal when a quantity changes). Using an implicit getter and setter, this same code
can be written in the following way:
private var _someColor:String;
private function get someColor():String {
return _someColor;

}

private function set someColor( value:String ):void {
_someColor = value;
//do some extra interesting stuff

}

Did you notice the underscore added to the beginning of the variable? You would continue to
access this property in your code by simple assignments or reads:

someColor = "blue";
trace( someColor );

The opportunity to do that other stuff is one key to making data binding work in Flex. Whenever
you mark a variable [Bindable], either on its own or as part of a whole class of bindable proper-
ties, Flex changes that variable to a property defined as an implicit getter and setter.

1 Open the DataBindingLab.mxml file and find the declaration of the someColor property.
Change the property name to prefix it with an underscore as follows:

private var _someColor:String = "red";

In Flex, the underscore in front of a variable is often used to indicate that a private vari-
able will have an implicit getter and setter that should be used to access this data.
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2 Create a private getter function that will return the _someColor variable named someColor.
Its return type will be String. A getter is created just like a function; however, the word
get appears between the keyword function and the name of the function. A getter cannot
accept any parameters.

private function get someColor():String {
return _someColor;

3

3 Create a private setter function that will accept a single parameter named value of type
String. It will return void. When called, this method will set the _someColor variable
to the value parameter. A setter is created just like a normal function; however, the
word set appears between the keyword function and the name of the function. A setter
always accepts a single parameter and returns nothing. By convention this parameter is
named value.
private function set someColor( value:String ):void {

_someColor = value;

3

4 Save the file.

You should not see any errors in your Problems view, although you will continue to receive
the data binding warnings for the moment. Note that you didn’t change any of the code that
accessed the someColor property. This code will still continue to function as it did before.

Event Dispatching and Listening

Data binding is just event dispatching and listening. In fact, armed with the knowledge
learned in this lesson and in Lesson 5, “Handling Events,” you already have almost enough
information to replicate data binding on your own.

What follows is a brief introduction to dispatching events in ActionScript. You will learn this
in much greater detail in Lesson 11, “Creating and Dispatching Events.”

Listening to an Event

So far you have listened for events dispatched by Flex components using MXML. You have
done this by specifying the name of a function that is called when the event occurs and then
generally passing the event object. Listening to an event from ActionScript is a similar pro-
cess, as illustrated by the following MXML example:

<s:Button label="A Perfect Button" id="someButton"
click="doSomethingPlease( event )"/>
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is written in ActionScript as:

someButton.addEventListener( "click, doSomethingPlease );

You are simply calling a method named addEventListener() on the someButton instance. You
are passing two arguments, the name of the event that is important to you (click), and the
name of the function you would like to call if that event occurs (doSomethingPlease).

Therefore, the general form of addEventListener() is:

objectThatDispatchesEvent.addEventListener( eventName, functionToCall );

Dispatching an Event
So far, you have relied on Flex controls to dispatch all events; however, it is quite easy to dis-
patch your own events as well. Here is an example of dispatching an event from ActionScript:

var event:Event = new Event( "myEvent" );
this.dispatchEvent( event );

First, you create a new Event object with the name myEvent. Then you simply call a method
named dispatchEvent() on an object, passing myEvent as an argument. Often you will see this
combined into a single statement.

Therefore the general form of dispatchEvent() is:

objectThatDispatchesEvent.dispatchEvent( new Event( eventName ) );

Data Binding as Events

In this section, you will fill in the missing pieces to make the someColor property work as it
did before you began breaking it earlier in this lesson.

1 For the last line of the setter function for the someColor property, you will now dispatch a
new Event called someColorChanged.
private function set someColor( value:String ):void {
_someColor = value;

this.dispatchEvent( new Event( "someColorChanged" ) );
3

Now each time that the someColor property is set, you will call the dispatchEvent()
method of the Application object (this refers to the Application, because the code is
located in the Application Script block and runs in the Application context). Anyone
listening for a someColorChanged event will be notified when it is dispatched.
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2 Find the handleCreationComplete() method of the DataBindingLab.mxml class. Here

you will add an event listener to the Application for the someColorChanged event.
When that event occurs, you will call a function named handleSomeColorChanged().

private function handleCreationComplete( event:FlexEvent ):void {
this.addEventListener( "someColorChanged; handleSomeColorChanged );

3

When the someColor setter dispatches its event, the handleSomeColorChanged() handler
will be called.

Directly below the handleCreationComplete() method, create a new private function
named handleSomeColorChanged(). This method will accept a single parameter named
event of type Event and return nothing (void).

private function handleSomeColorChanged( event:Event ):void {

3

Inside the handleSomeColorChanged() method, set the text property of the colorName
Label equal to the value of someColor.

private function handleSomeColorChanged( event:Event ):void {
colorName.text = someColor;

3

Find the colorName Label and remove the code that sets the text property.

<s:Label id="colorName"/>

You no longer need this code, as you are doing the work that the [Bindable] tag and the
braces normally do on your behalf.

Directly below the addEventListener() call inside the handleCreationComplete() method,

set the value of the colorName.text property to someColor.

private function handleCreationComplete( event:FlexEvent ):void {
this.addEventListener( "someColorChanged, handleSomeColorChanged );
colorName.text = someColor;

3

Just as Flex set the initial value of your color regardless of any data binding later in the
process, so you will set up your initial value here.

7 Run the application.

You will now be able to click the Change Color button again and see it change from red to blue.



Using ArrayCollections

Understanding Bindable Implications

In the previous exercise you replicated a fair amount of the code that Flex writes each time
you use braces and bindable metadata. The most important things to understand regarding
this process are:

o Flex writes code on your behalf when you use these constructs.
o Data binding is just event dispatching and listening hidden behind the scenes.

o In order for data binding to work properly, objects must be able to dispatch events when
something changes.

The last point has many implications. By default, not all classes in Flex can dispatch events.
For example, the Product value object you created in Lesson 7 cannot dispatch events on its
own. Classes that can dispatch events are called event dispatchers. In Flex all user interface
components are a type of event dispatcher.

Fortunately, for classes like Product, when Flex sees the [Bindable] metadata tag, it changes
your class during compilation to be an event dispatcher as well as generating all the code we
discussed in this lesson.

It is important to remember that Flex does that work while it compiles your source code.
However, that demonstrates an important prerequisite: Flex can do this work on the classes
you write only where the source is present in your project. It cannot change classes that are
already compiled and no longer exist as source. An important example of this is the Array.
The source code for the Array is not in your project; it exists inside Flash Player itself. That
means that Flex has no capability of changing the code in the Array to dispatch events or add
any of the code we have discussed. Therefore arrays cannot be used in data binding directly, as
they cannot dispatch events that cause the user interface to update. In the next sections, you
will learn how Flex deals with these limitations through a technique called proxying.

Using ArrayCollections

In Lesson 7, you worked with ActionScript Array instances to store and retrieve shopping
cart data. Throughout the book you have worked with various types of XML and Object
instances. All three of these classes are built into the Flash Player itself; that is, you won't find
an ActionScript class file that describes their behavior. They simply exist as part of the toolbox
you have available when writing ActionScript code.
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They form part of a fundamental set of types available to you in Flex that includes other
common types such as Number, String, int, uint, and Boolean. However, unlike those simple
types, Arrays, Objects, and XML are complex, meaning that they don’t store simple values like
a Number, but rather store more complex data and often have methods (such as the push()
method of the Array) that can be called on the type.

In the previous exercise, you learned that Flex enables data binding on complex objects by
manipulating the source code during compilation to allow objects to dispatch events. With
these built-in types, such manipulation is not possible, and so another strategy must be used
to allow their use in data binding. This strategy is called proxying. In Lesson 6, “Using Remote
XML Data,” you used two such proxies: an XMLListCollection, which was used so that your
categories List would update when new data arrived from the server, and an ObjectProxy,
which you observed when examining data retrieved from your HT'TPService.

When used with data binding, a proxy’s job is to act as a go-between for components you
wish to be updated when a change occurs and a type, such as the Array, that does not have the
proper logic to facilitate such an interchange.

Array Collection or

List | e—> .
Array List

—> A rray

Put simply, an ObjectProxy is a proxy for an Object, an XMLListCollection is a proxy for an
XMLList, and an ArrayCollection is a proxy for an Array. This arrangement allows the use of
these complex types with data binding.

In reality, the Array is fortunate to have two distinct proxies available, the ArrayList and
the ArrayCollection. In this section, you will learn about the ArrayCollection as it not only
provides the benefit of data binding but also has a rich set of additional features for sorting,
filtering, and finding data quickly.

In the remainder of the book, you will use ArrayList, as it is a simple and lightweight choice
when you only need proxying capabilities.

Populating an ArrayCollection

In this exercise, you will create an ArrayCollection of Product objects, using a remote XML
file for their source. This ArrayCollection of Product objects will represent the list of available
products in your FlexGrocer store. You will continue to use and manipulate this list through
the remainder of the book.
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1 Open a web browser and go to the following URL:
http://www.flexgrocer.com/categorizedProducts.xml

Notice the structure of the XML.

<?xml version="1.0" encoding="utf-8" ?>
<catalog>
<category name="Meat" catName="Meat" catID="1">
<product name="Buffalo"
prodName="Buffalo"
prodID="7"
unitName="Pound"
cost="4"
listPrice="6.5"
imageName="meat_buffalo.jpg"
description="Delicious, low fat Buffalo sirloin. Better
tasting than beef, and better for you too.'
isOrganic="No"
isLowFat="Yes"
unitID="3"
catName="Meat"
catIb="1"/>
<product name="T Bone Steak" .../>
<product name="Whole Chicken" .../>
</category>

</catalog>

Unlike the previous product data you used, the product nodes are listed beneath category
nodes. Also, the critical information about the products is not described in nodes, but
rather as attributes of the product node. You will need to use E4X operators to retrieve
this data.

Table 8.1 Data Nodes and Attributes

Data as Nodes Data as Attributes

<product> <prodName>Milk</prodName>

</product> <product prodname="Milk"/>

Finally, note that in our older XML, the values of the isOrganic and isLowFat nodes are
represented by the words true or false. In this version, the words No or Yes have been
substituted. This is typical of the real-world frustration of loading remote data from dif-
ferent sources. You will learn how to deal with this change shortly.

181


http://www.flexgrocer.com/categorizedProducts.xml

182

LESSON 8: Using Data Binding and Collections

2 Open the FlexGrocer.mxml file that you used in Lesson 7.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson08/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

Inside FlexGrocer.mxml, below the HTTPService named categoryService, but still inside
the Declarations block, add an HTTPService tag, with an id of productService. Set the
url attribute of this tag to http://www.flexgrocer.com/categorizedProducts.xml.

<s:HTTPService id="productService"
url="http://www.flexgrocer.com/categorizedProducts.xml"/>

Your new HTTPService should return its results as XML, so set the resultFormat to e4x.
Also, specify that you will handle the result event of HTTPService with a new function
named handleProductResult(), and pass the event object when it is called.
<s:HTTPService id="productService"
url="http://www.flexgrocer.com/categorizedProducts.xml"

resultFormat="e4x"
result="handleProductResult(event)"/>

Find the handleCreationComplete() method and delete the lines that build a new product
from groceryInventory and the line that traces the theProduct variable.

Still inside the handleCreationComplete() method, add a call to productService.send()
to retrieve your data from the server.
private function handleCreationComplete( event:FlexEvent ):void {
categoryService.sendQ);
productService.sendQ);

3

Remember, simply creating the HTTPService tag does nothing to retrieve your data. You
must call the send() method to issue the request for the categorizedProducts.xml file.

Create a new private function directly below the handleCategoryResult() function named
handleProductResult(). The function will accept a single parameter named event of type
ResultEvent, returning nothing.

private function handleProductResult( event:ResultEvent ):void {

3

You will use this function to turn the data from the HT'TPService into a series of
Product objects.
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Save your application and set a breakpoint on the closing bracket of your new
handleProductResult() function.

Remember you can set a breakpoint by double-clicking in the marker bar just to the left
of the code and line numbers. A small blue dot will appear in the marker bar, indicating
where the program execution will halt.

TIP: You were instructed to save the application first. Setting breakpoints can be confusing and
sometimes frustrating when the application is not yet saved.
Debug your application.

When you reach your breakpoint, return to Flash Builder and ensure you are in the
Debug perspective.

Double-click the Variables view. Expand the event object and the result property. Further
expand the <catalog> node beneath the result to ensure you are retrieving the correct data.

9= Variables 2 | % Braakpoint5|‘§w‘ﬂ: Expre;smn;‘

MName Value
» @ this FlextGrocer (@f28b0al)
4 O event mx.rpc.events.ResultEvent (@f3eb359)
i @ [inherited]
& headers null
m _headers null
4 & result XML

4 © <catalog>
4 @ <category name="Meat" catName="Meat" catll

@ <product name="Buffalo" prodMame="Buff

@ <product name="T Bone Steak” prodMame=

@ <product name="Whole Chicken" prodMam

[ @ <category name="Vegetables" catName="Vege

[ @ <category name="Fruit" catName="Fruit" catlD

[ @ <category name="Dairy" catName="Dairy" catll

[ @ <category name="Deli" catName="Deli" catlD=

[ @ <category name="5eafood" catName="Seafooc

- m _result HML

& statusCode 200 [0xc8]
® _statusCode 200 [0xc8]

You should see category nodes and, if you expand further, product nodes. Each product node
will have a variety of attributes corresponding to the properties of your Product object.

Terminate your debugging session and return to the Flash perspective.
Open your Product value object class.

Previously, you created a static buildProduct() method that could build a Product from
a generic object. Now you will create a new method that will create a Product from the
attributes of XML.
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16
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Below the buildProduct() method, create a new public static method named
buildProductFromAttributes(). This method will accept a single parameter named data
of type XML. It will return a Product instance.

public static function buildProductFromAttributes( data:XML ):Product {
}

Immediately inside the method, create a local variable named p of type Product.

public static function buildProductFromAttributes( data:XML ):Product {
var p:Product;

3

This variable will refer to your new Product instance. Next you will deal with the minor
difference in the way the isLowFat and isOrganic nodes are handled in this XML file.

Now, create another local variable named isOrganic of type Boolean. Set it equal to an
expression that checks whether data@isOrganic is equal to Yes.

var isOrganic:Boolean = ( data.@isOrganic == "Yes" );

This expression will check the attribute isOrganic against the String Yes. If they match,
the variable isOrganic will be true.

Create a new local variable named isLowFat of type Boolean. Set it equal to an expression
that checks whether data@isLowFat is equal to Yes.

var isLowFat:Boolean = ( data.@isLowFat == "Yes" );

Instantiate a new Product instance, passing the attributes from the data XML as the
arguments of the Product constructor. In the case of the isOrganic and isLowFat nodes,
pass the local Boolean variables instead. Finally return p, your new Product instance. Your
code should read as follows:

public static function buildProductFromAttributes( data:XML ):Product {
var p:Product;

var isOrganic:Boolean = ( data.@isOrganic == "Yes" );
var isLowFat:Boolean = ( data.@isLowFat == "Yes" );

p = new Product( data.@catlID,
data.@prodName,
data.@unitID,
data.@cost,
data.@listPrice,
data.@description,
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isOrganic,
isLowFat,
data.@imageName );

return p;

You now have three ways to create a new Product. You can call the constructor directly.
You can call buildProduct() and pass an object or XML structure using nodes for the
property names, or you can call buildProductFromAttributes() and pass it an XML struc-
ture with the properties as attributes. You will use this method shortly to make construct-
ing your ArrayCollection much easier.

Return to the FlexGrocer.mxml file.
Find the <fx:XML/> tag with an id of groceryInventory and delete it.

As your data is now going to come directly from the server at runtime, you will no longer
need the local XML file.

Directly below the categories XMLListCollection in your Script block, add a new bind-
able private variable named groceryInventory.

If you used code completion, the ArrayCollection will be imported for you. Otherwise, be
sure to import mx.collections.ArrayCollection.

Return to your handleProductResult() method and create a new local variable named
products of type Array. Set this variable equal to a new Array instance.
private function handleProductResult( event:ResultEvent ):void {

var products:Array = new ArrayQ;

}

Below the products array, create another local variable named resultData of type XMLList.
Set this variable to the E4X expression event.result..product as follows:

private function handleProductResult( event:ResultEvent ):void {
var products:Array = new Array();
var resultData:XMLList = event.result..product;

}

This E4X expression is referred to as a descendant search. As you learned in Lesson 6, you
are indicating that you want all <product> nodes from the XML returned from the server,
regardless of whether they are under other nodes (such as the category node in this case).
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26

Next, you will use another type of loop, named for each..in, to loop over each piece of
XML in the resultData XMLList.

for each (var p:XML in resultData) {
}

The for each..in loop is similar to the for loop that you used previously. However,
instead of a counter that moves from one number to the next over iterations, the for
each..in loop understands items in a set and how to loop over them. In this case, the
value of p will change at each loop to become the next product node in your XMLList.

Inside the for each..inloop, create a new local variable named product of type Product.
Assign this variable to the result of the static method buildProductFromAttributes() on
the Product class, passing it the variable p.

for each (var p:XML in resultData) {

var product:Product = Product.buildProductFromAttributes( p );
}

This uses the new method you just created to create a typed Product object from the
attributes of the XML node p.

Still inside the for each..in loop, use the push() method of the products array to add the
newly created Product instance to the end of the products array.

for each (var p:XML in resultData) {
var product:Product = Product.buildProductFromAttributes( p );
products.push( product );

}

When your for each..in loop finishes executing, you will have an Array of Product
objects that reflects the same data in your XMLList of product nodes.

Just below and outside the for each..in loop, instantiate a new ArrayCollection,
passing the products array as the constructor parameter. Assign the result to the
grocerylnventory property.

groceryInventory = new ArrayCollection( products );

In this example, you are passing the Array instance that the ArrayCollection will proxy to
its constructor. Later in this lesson you will learn other ways to accomplish this same goal.
Your completed method should read as follows:

private function handleProductResult( event:ResultEvent ):void {
var products:Array = new ArrayQ);
var resultData:XMLList = event.result..product;

for each (var p:XML in resultData) {
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var product:Product = Product.buildProductFromAttributes( p );
products.push( product );

groceryInventory = new ArrayCollection( products );

This method will handle the result event from the HTTPService, and parse the
returned XML, turning it into Product value objects. Those objects are then added to an
ArrayCollection, where they can be used to update the user interface.

27 Save your application and debug it. When you encounter the breakpoint, switch to the
Flash Debug perspective.

28 Add the groceryInventory property to your Expressions panel by highlighting it, right-
clicking, and choosing Create Watch Expression. Expand the groceryInventory variable
in the Expressions view, and you should see a list of Product objects.

6= Variables | % Breakpoints |92’ Expressions &3

4 %3 grocerylnventory = mx.collections.ArrayCollection (@1363
b+ ® [0]= valueObjects.Product (@137221f1)
[1] = valueObjects.Product (@137223d1)
12] = valueObjects.Product (@13722421)
3] = valueObjects. Product [@13722471)
[4] = valueObjects.Product (@137224c1)
5] = valueObjects. Product (@13722511)
6] = valueObjects.Product (@13722561)
[7] = valueObjects. Product [@137225k1)
[8] = valueObjects.Product (@13722601)
19] = valueObjects. Product [@13722651)
[10] = valueObjects.Product (@13722621)
[11] = valueObjects.Product (@137226f1)
[12] = valueObjects.Product (@13722741)
[13] = valueObjects. Product (@13722791)
[14] = valueObjects. Product (@137227¢1)
[15] = valueObjects. Product (@13722831)
[16] = valueObjects.Product (@13722881)
[17] = valueObjects.Product (@13722841)

v Y Y Y YV VYV VYVYVYYYTTw
00O OOOOOOOOPOOOPOTO®

29 Terminate your debugging session and return to Flash Builder. Remove your breakpoints.

Using Data from an ArrayCollection

In the previous exercise, you populated an ArrayCollection from XML data converted to
objects. In this exercise you will use that data to populate the components in your view.

Data from an ArrayCollection can be accessed in several ways, as you will learn through the
remainder of this lesson. Two of the most popular are via Array notation and via a special
method of the ArrayCollection called getItemAtQ.
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The following statements will return the same data:

myArrayCollection[ @ J;
myArrayCollection.getItemAt( 0 );

While these two statements are functionally equivalent, the call to getItemAt() has two dis-
tinct advantages. First, it is faster at runtime than the Array syntax, which exists primarily as a
convenience to developers. Second, you can use getItemAt() with data binding to update your
components at runtime.

1 Open the FlexGrocer.mxml file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not functioning
properly, you can import the FlexGrocer-PreGetltem.fxp project from the Lesson08/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Find the Button instance with the label AddToCart. Presently, when that Button is clicked,
you call the addToCart() method, passing it theProduct. Change the click handler to instead
pass the data retrieved from calling the getItemAt() method of the groceryInventory
collection, passing it a @. You will need to cast this data as a Product instance.

<s:Button label="AddToCart" id="add"
click="addToCart( groceryInventory.getItemAt( @ ) as Product )"/>

Your application would be very boring if it displayed only one product, so you can likely
assume that we will be adding multiple products in the near future. While this bit of code
is certainly uglier than the code that was here before, it prepares your code for the impor-
tant change from static to dynamic.

3 Find the RichText instance that uses the description property of the theProduct property.
Change the text property to use the description property of the groceryItem collection’s
first item (index 0).
<s:RichText

text="{( groceryInventory.getItemAt( @ ) as Product ).description}"
width="50%"/>

This code, while still ugly, illustrates an important point. If the data inside the first
position of the ArrayCollection were to change, this RichText instance’s text property
would update automatically. You will see that happen as you evolve the application in the
upcoming lessons.
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4 Update the Certified Organic and Low Fat Label instances in the same way, using the
getItemAt() method.
<s:VGroup includeIn="expanded" width="100%" x="200">
<s:RichText
text="{( groceryInventory.getItemAt( @ ) as Product ).description}"
width="50%"/>
<s:Label text="Certified Organic"
visible="{( groceryInventory.getItemAt( @ ) as Product ).isOrganic}"/>
<s:Label text="Low Fat"
visible="{( grocerylInventory.getItemAt( @ ) as Product ).isLowFat}"/>
</s:VGroup>

5 Remove the theProduct variable declaration and the [Bindable] tag above it.
These are no longer needed because you are now referencing the collection directly.

6 Save and run your application.

If all the instances were changed correctly, the application should execute as before; however,
when you hover over the bottle of milk, you should now receive the description and informa-
tion for the first item in the groceryInventory collection, which happens to be Buffalo. You
will continue to see the Milk bottle and the word Milk, as those are hard-coded in your appli-
cation and will be changed in the next lesson.

Dairy Deli Fruit Meat Seafood \
e View Cart Checkout

(MiTk Delicious, Tow Taf Buffalo sifloin. Detter Your Carf Total: |
tasting than beef, and better for you too.

Low Fat

$1.99
AddToCart
Remove From Cart

(c) 2009, FlexGrocer

Sorting Items in an ArrayCollection

In this lesson so far you have used the ArrayCollection to allow you to make Array
instances bindable. That is one of its most important uses; however, collections such as the
ArrayCollection and XMLListCollection can do much more. In this exercise you will replace
the Array inside your ShoppingCart class with an ArrayCollection.

You will also use the sorting feature provided by the ArrayCollection to keep the items in your
shopping cart in order at all times.
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To sort an ArrayCollection, you will use both the Sort and SortField classes. The following
steps outline the process of sorting an ArrayCollection. You will implement these steps with
more detail later in the task:

1. Create a new Sort object.
2. Create one or more SortField objects.

3. Assign the fields property of the Sort object an array of SortField objects (created in
step 2).

4. Assign the Sort object to the sort property for the ArrayCollection.

5. Apply the sort by calling the refresh() method of the ArrayCollection.

Here is sample code that performs the steps to sort the items in an ArrayCollection.

var prodSort:Sort = new SortQ);

var sortField:SortField = new SortField("someField");
prodSort.fields=new Array(sortField);
myArrayCollection.sort = prodSort;
myArrayCollection.refresh();

In the sample code, a SortField object was created to sort on the someField property of the
objects in the collection. The constructor for the SortField object can take multiple arguments;
however, only the first is required: the property name used while sorting. In this example the
sort will use the someField property. Three other optional constructor parameters are available:

o Case sensitivity (false by default)
o Ascending versus descending (descending by default)

o Numeric versus alphabetic (alphabetic by default)

A single Sort object can have several sort fields (for example, you could sort first by category,
then by price), which is why the fields property of the Sort class requires that an array of
SortField instances to be specified. Even for a single-field sort, you create an array with only
one SortField within it, as shown in the example.

© TIP: When specifying multiple SortFields, the order in the array is the order in which the sort
fields would be applied. If you sort by category and then price, your code would look like this:

var prodSort:Sort = new Sort();

var sortFieldl:SortField = new SortField("category™);
var sortField2:SortField = new SortField("listPrice");
prodSort.fields=new Array(sortFieldl, sortField2);
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1 Open the ShoppingCart.as file that you built in the previous lesson.

Alternatively, if you didn’t complete the previous lesson or your code is not functioning properly,
you can import the FlexGrocer-PreSort.fxp project from the Lesson08/intermediate folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Find the items array. Add a [Bindable] tag above this property and change the property’s
type to an ArrayCollection, assigning it to a new instance of the ArrayCollection without
any constructor arguments.

[Bindable]
public var items:ArrayCollection = new ArrayCollection();

If you used code completion, the ArrayCollection will be imported for you.

Otherwise, be sure to import mx.collections.ArrayCollection. As you learned previ-
ously, ArrayCollections proxy an Array. When you create a new ArrayCollection without
specifying the Array instance to proxy, Flex creates a new Array on your behalf. In other
words, these two lines are equivalent:

new ArrayCollection();
new ArrayCollection( new Array(Q) );

3 Find the total property and add a [Bindable] tag above it.

[Bindable]
public var total:Number = 0;

You are allowing the view to watch this property and update if it changes.

4 In the constructor for the ShoppingCart class, create a new local variable named prodSort
of type Sort. Set it equal to a new instance of the Sort class.
public function ShoppingCart() {
var prodSort:Sort = new Sort(Q);

}

If you used code completion, the Sort class will be imported for you. Otherwise, be sure
to import mx.collections.Sort. The Sort class is used to define the order in which an
ArrayCollection will keep its children.

5 After the prodSort variable, create another new local variable named sortField of type
SortField. Set it equal to a new instance of the SortField class. Pass the string product to
the SortField constructor.
public function ShoppingCart() {

var prodSort:Sort = new Sort();

var sortField:SortField = new SortField( "product" );
h
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If you used code completion, the SortField class will be imported for you. Otherwise, be
sure to import mx.collections.SortField. The SortField class is used to define various
fields within your data structure that the Sort class will use when ordering.

After the sortField variable, you will set the fields property of the prodSort instance to
an Array containing the sortField.
public function ShoppingCart() {
var prodSort:Sort = new Sort();
var sortField:SortField = new SortField( "product" );
prodSort.fields = [ sortField J;
}

The square brackets in ActionScript are a shortcut to creating an Array instance. Here
you are creating an array with one element: the sortField. The fields property accepts an
array of SortField instances, so you may sort by multiple properties of the object.

NOTE: When specifying multiple SortFields, the order of fields in the array is the order in which
the sort fields are applied.

Set the sort property of the items ArrayCollection to the prodSort instance. Then call the
refresh() method of the items ArrayCollection. Your constructor should look like the
following code:

public function ShoppingCart() {
var prodSort:Sort = new SortQ);
var sortField:SortField = new SortField( "product" );
prodSort.fields = [ sortField ];

items.sort = prodSort;
items.refresh();

The sort property of the ArrayCollection references a Sort object that knows how to
sort the collection. After applying a new sort to a collection, you must call the refresh()
method to allow the sort to reorder its children and set up its internal state.

Find the addItem() method. Currently, when a new item is added to the cart, it is pushed
onto the items array. However, items is now an ArrayCollection. Change the pushQ)
method of the Array to the addItem() method of the ArrayCollection instead:
public function addItem( item:ShoppingCartItem ):void {

if ( isItemInCart( item ) ) {

updateItem( item );
} else {
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items.addItem( item );
3

calculateTotal();
h

The addItem() method will add the item to the collection and ensure that it stays
properly sorted.

Switch to the ShoppingCartltem class. Add a [Bindable] metadata tag above the class
definition for the ShoppingCartItem.
[Bindable]
public class ShoppingCartItem {
public var product:Product;
public var quantity:uint;
public var subtotal:Number;

You want all the properties of the ShoppingCartltem to participate in data binding.
Switch to the FlexGrocer.mxml file and locate the VGroup named cartGroup.

Just above the Label with the text Your Cart Total: §, add a new <s:List/> tag, with an
id of cartList. Bind the dataProvider property of the List to the shoppingCart.items
ArrayCollection. Finally, specify that this List will appear in Statel using only the
includeIn attribute.

<s:List id="cartList"
dataProvider="{shoppingCart.items}" includeIn="Statel"/>

This list will visually display the items in your ShoppingCart and update automatically
thanks to data binding.

Save and run your application. As you click the AddToCart button repeatedly, Buffalo
should initially appear and subsequently increment its item count.

Dairy Deli Fruit Meat Seafood \
4 View Cart Checkout

(Wil

[ShoppingCartitemn] Buffalo:3

$1.89 Your Cart Total: §

[ Aadrocart |
Remaove From Cart

(c) 2009, FlexGrocer
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Refactoring to Search with a Cursor

One of the features added to your shopping cart was the ability to determine whether a newly
selected ShoppingCartItem already existed in the cart. Presently you are looping through
items and doing a comparison to see whether that is the case.

In this exercise you are going to refactor the code responsible for that operation in the
ShoppingCart to use a concept called a cursor. A cursor is a position indicator within the col-
lection class that allows direct access to any particular item in the collection, allowing for the
easy manipulation of items. Once you have a cursor created in a collection, you can

o Move the cursor backward and forward

o Find specific items with the cursor

o Retrieve the item at the cursor location

o Add and remove items at the cursor position

All this functionality is available natively to the ArrayCollection class, meaning you do not
need to write verbose loops to achieve any of these goals.

E3 NOTE: Cursors are not unique to ArrayCollections; they are available to several classes. For
more information, read about the IViewCursor interface. For more information about interfaces
in general, please refer to the “About Interfaces” section of the “Creating and Extending Flex
Components” documentation.

The general steps to using a cursor in a collection class are:

1. Create a cursor for the collection using the createCursor() method.
2. Make sure that the collection is sorted.

3. Use the findFirst(), findAny(), moveNext(), movePrevious(), and seek() methods to
move the cursor and find items within the collection.

Now you will use the cursor while refactoring the ShoppingCart class.

1 Open the ShoppingCart.as class.

2 Find the getItemInCart() method and delete the for loop.

private function getItemInCart( item:ShoppingCartItem ):ShoppingCartItem {
var existingItem:ShoppingCartItem;

return null;

3

Going forward, you will use cursors to accomplish the same task.
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3 Below the existingItem variable, create a new local variable named cursor of type
IViewCursor. Set this variable equal to the result of calling the createCursor() method on
the items ArrayCollection.

private function getItemInCart( item:ShoppingCartItem ):ShoppingCartItem {
var existingItem:ShoppingCartItem;
var cursor:IViewCursor = items.createCursor();

return null;

If you used code completion, the IViewCursor interface will be imported for you.
Otherwise, be sure to import import mx.collections.IViewCursor. The I that prefaces the
IViewCursor name indicates that it is an interface. The createCursor() method is not
unlike the buildProduct() method you created earlier. It creates a new cursor, sets some
initial values, and returns it for your use.

E3 NOTE: Putsimply, an interface is a contract between two objects. While you don’t need to
thoroughly understand interfaces to complete this section, you will need to understand the
concept to use Flex effectively. There are many object-oriented references available online with
great explanations and examples of interfaces.

4 After the call to createCursor(), pass the item parameter to the cursor’s findFirstQ
method, and store the results in a Boolean variable named found.

var found:Boolean = cursor.findFirst(item);

In this step, you are using the findFirst() method of the cursor to search through the
collection of ShoppingCartltems looking for a match. The findFirst() method expects an
object as its argument. Flex uses the properties and values within that object to look for a
matching item. For example, the following code would search through a fictional collec-
tion of Flower objects looking at name properties:

var o0:0bject = new Object(Q);

o.name = "Rose";
cursor.findFirst( o );

In this case, Flex notes a property called name in the object, and Rose as the value of
that property. It then searches the collection for Rose. However, there’s one very impor-
tant point: You can search a collection only by the fields in your sort criteria. In your
ShoppingCart, you created a sort based on the product field. So, even if you passed an
object with hundreds of properties, Flex will compare only items in the product field.

If the findFirst() finds a match, the method will return a value of true, and the cursor will
be positioned at the matching record. If no match is found, a value of false will be returned.
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° TIP: In addition to findFirst(), the cursor also has the findAny() and findLast() methods.
Any of these three could be used in the code because your logic prevents more than one
ShoppingCartltem for each Product.

5 After the call to findFirst(), create an if statement that checks the found variable. If it
is true, assign the cursor’s current property to the existingItem variable, casting it as a
ShoppingCartltem.

if ( found ){
existingItem = cursor.current as ShoppingCartItem;

3

If findFirst() is successful, the current property of the cursor is a reference to the object
at the present position of the cursor, which will be the ShoppingCartItem you just found.
If the operation is not a success, this property is indeterminate and cannot be used safely.

6 Finally, change the return statement to return the existingItem. Your final method
should look like this:

private function getItemInCart( item:ShoppingCartItem ):ShoppingCartItem {
var existingItem:ShoppingCartItem;
var cursor:IViewCursor = items.createCursor(Q);

var found:Boolean = cursor.findFirst( item );

if ( found ){
existingItem = cursor.current as ShoppingCartItem;

3

return existingItem;

Once a collection is sorted, the cursor’s find methods are much faster, especially on large col-
lections, than looping through the collection manually.

Removing Items with a Cursor

Your ShoppingCart is still missing one key feature, the ability to remove an item. You will add
that ability now using cursor logic.

1 Open the ShoppingCart.as class.

2 Add a new public method just below addItem(), called removeItem(). The method will
accept a single parameter named item of type ShoppingCartItem.
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3 Create a new local variable within the removeItem() method named cursor of type
IViewCursor, and assign the result of calling the createCursor() method on the items
collection to it.

public function removeItem( item:ShoppingCartItem ):void {
var cursor:IViewCursor = items.createCursor();

}

4 Create an if statement that evaluates whether a call to cursor.findFirst() passing item

returns true.

public function removeItem( item:ShoppingCartItem ):void {
var cursor:IViewCursor = items.createCursor();

if ( cursor.findFirst( item ) ) {

}
}

5 Inside the if block, call the cursor.remove() method.
This method removes the item at the cursor’s current position.

6 Finally, call the calculateTotal() to re-total the cart after an item is removed. Your final
method should look like this:

public function removeItem( item:ShoppingCartItem ):void {
var cursor:IViewCursor = items.createCursor();

if ( cursor.findFirst( item ) ) {
cursor.remove();

}

calculateTotalQ);
}

7 Open FlexGrocer.mxml and find the Button with the label AddToCart.
You will now add a Remove button.

8 Directly below this Button, add a new Button with the id of remove. Set the label to
Remove From Cart.

Similar to what you did for the Add button, you will call a method when this button is
clicked, passing it the current item.
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On the click event of this Remove button, call a new method named removeFromCart().
Pass this new method the first (index 0) item from the groceryInventory collection, cast
as a Product.

<s:Button label="Remove From Cart" id="remove"
click="removeFromCart( groceryInventory.getItemAt( @ ) as Product )"/>

Create a new private function named removeFromCart() directly below the addToCartQ)
method in your Script block. The method will accept a single parameter named product
of type Product.

Inside this method, create a new local variable named sci of type ShoppingCartItem
and set it equal to a new instance of a ShoppingCartltem, passing product as the con-
structor argument.

As the last line of this method, call the removeItem() method of the shoppingCart
instance and pass it sci as an argument.
private function removeFromCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.removeltem( sci );

3

Save and run your application. You now have the ability to add and remove items from
the ShoppingCart with very little additional work, thanks to the cursor.

Filter Items in an ArrayCollection

Collections provide one more crucial piece of functionality: filtering. Filtering provides a

way for you to reduce the number of visible items in an ArrayCollection based on the results

of a function.

Remember that an ArrayCollection is just a proxy to an Array. You already know that this

proxy layer is useful in data binding, but it has other uses, namely, lying to you.

Each time you want a piece of data from the Array, you ask the ArrayCollection, which

retrieves it for you. If you want to know how many items are in the Array, you ask the
ArrayCollection, and it provides a length. However, what if the ArrayCollection is dishonest?
What if it reports fewer items in the Array than there really are? What if you ask for the item

at position 3, and it returns the one at position 5 of the Array?



Using ArrayCollections

This seems extremely negative on the surface, but you have already used this lying behavior
with success. When you sorted your ArrayCollection, the actual items in the Array (the data
the ArrayCollection is proxying) remained unchanged. Instead, when you asked for the item
at index number 2, the ArrayCollection simply returned what would be at index 2 if the Array
were sorted in the way you requested.

Filtering is another very convenient way to lie. To filter an ArrayCollection you will need to
implement these steps:

1. Create a new function that accepts a single parameter named item. This parameter will
be the same type of whatever items are in your collection (for example, Products), or it
can be generically of type Object. The function will return a Boolean, indicating whether
the item should be included in the ArrayCollection’s data.

2. Assign this function to the filterFunction property of the ArrayCollection.
3. Apply the function by calling the refresh() method of the ArrayCollection.

Here is sample code that performs the steps to filter the items in an ArrayCollection.

protected function filterOrganic( item:Product ):Boolean {
var includeMe:Boolean = item.isOrganic;
return includeMe;

}

myArrayCollection.filterFunction = filterOrganic;
myArrayCollection.refresh();

In the sample code, once refresh() is called, the ArrayCollection automatically passes each
item in the Array to the filterOrganic() method. If this method returns a true (if the item is
organic in this example), the ArrayCollection will continue to retrieve that item when asked.
If the filterOrganic() method returns false, the ArrayCollection will decrement its length
property by 1 and pretend that item never existed.

In all cases, the real data in the Array remains unchanged. This may seem overly complex,
but it allows for a tremendous amount of functionality. Because the data in the Array remains
unchanged, you can simultaneously see the data sorted or filtered in multiple ways, all using
the same source Array. You will use this functionality in the coming lessons to filter your
products by the category selected in the application control bar.
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Refactoring Shopping(artltem

With the new information learned in this lesson, one more piece of refactoring should occur.
Right now, each time you change the quantity of a ShoppingCartltem, you also manually call
calculateSubtotal().
private function updateItem( item:ShoppingCartItem ):void {
var existingItem:ShoppingCartItem = getItemInCart( item );
existingItem.quantity += item.quantity;

existingItem.calculateSubtotal(Q);
}

In object-oriented programming, you strive to hide the internal workings of objects from
the end user. Here, the internal workings are painfully obvious. Using the implicit getter and
setter logic learned in this lesson, you can correct this issue.

1 Open the ShoppingCart.as class.

2 Find the updateItem() method and remove the call to calculateSubtotal() on the

existingItem.

The ShoppingCart will no longer be responsible for executing this internal logic of the
ShoppingCartltem class.

3 Open the ShoppingCartltem.as class.

4 Change the public variable named quantity to a private variable. Change the name from
quantity to _quantity (quantity with an underscore before it).

5 Just below the variable declarations, add a new public getter for the quantity property,
with a return type of uint. Inside the getter, return the _quantity variable.
public function get quantity(Q:uint {
return _quantity;

3

6 Just below the getter, add a new public setter for the quantity property. It will accept a
parameter named value of type uint. Inside the setter, set the _quantity variable equal to
value.
public function set quantity( value:uint ):void {

_quantity = value;

3
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7 Inside the setter, after the _quantity variable is set, call the calculateSubtotal() method.

public function set quantity( value:uint ):void {
_quantity = value;
calculateSubtotalQ);

3

Now, anytime someone sets the quantity, the ShoppingCartltem will automatically recal-
culate its subtotal.

8 As the last step, and to reinforce this point of encapsulating (hiding) internals, change the
calculateSubtotal() method from public to private.

private function calculateSubtotal():void {
this.subtotal = product.listPrice * quantity
h

Now code outside this class will be unable to call this method directly.
9 Save and run your code.

As with any refactoring, the code execution should be identical, with the ability to add,
update, and delete shopping cart items.

What You Have Learned

In this lesson, you have:

+ Learned how data binding works and common mistakes that cause it to cease to function
(pages 168-173)

o Replicated data binding with event listeners (pages 173-179)

o Programmatically added items to an ArrayCollection built from remote XML data
(pages 180-187)

« Used the getItemAt() method of the ArrayCollection to retrieve data (pages 187-189)
 Sorted an ArrayCollection (pages 189-192)

o Used a cursor to find and remove data (pages 195-196)

o Created a method to remove shopping cart items (pages 196-199)

o Hid internal functionality using getters and setters (pages 200-201)
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What You Will Learn

In this lesson, you will:

+ Understand the need for components and how they can fit into an application
architecture

« Understand the Flex class hierarchy
o Build both visual and non-visual components
o Instantiate and use custom components

o Create properties and methods in custom components

Approximate Time

This lesson takes approximately 3 hours to complete.



LESSON 9

Breaking the Application
into Components

You have used many components while building the application to its current state. Every time
you use an MXML tag, you are using a component. In fact, Flex is considered to be a compo-
nent-based development model. In this lesson you'll learn how to create your own components.
The custom components you build will either extend functionality of the components that the
Flex SDK provides or group functionality of several of those components together.

Up to this point, you did not have a way to divide your application into different files. The
application file would continue to get longer and longer and become more difficult to build,
debug, and maintain. It would also be very difficult for a team to work on one large applica-
tion page. Components let you divide the application into modules, which you can develop
and maintain separately. With careful planning, these components can become a reusable
suite of application functionality.

?xml version="1.0" encoding="utf-8"?>
s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
zmlns:s="library://ns.adobe.com/flex/spark™
xmlns:mx="library://ns.adobe.com/flex/mx" >
<s:layout>
<g:BasicLayout />
</=:layout>
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects) here -—-
</fx:Declarations>
<s:Label text="A simple component™/>

/=:Group>

A simple component
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You will learn two things in this lesson. The first is how to build components. You will learn
the syntax and rules for creating and using custom components. Second, you will learn why
youd want to do this and how components can affect your overall application architecture.
The “Introducing MXML Components” section provides an overview of how to build compo-
nents. In the tasks throughout this lesson, you will reinforce your component-building skills
and continue to learn more and more details about building custom components. You’ll start
with a theoretical discussion of why you would want to use components. The rest of the lesson
will use an architectural approach to implementing components.

Introducing MXML Components

All Flex components and all the components you will build are ActionScript classes. The base
class for the visual components you have been using and the MXML components you will
build in this lesson is UIComponent. In a hierarchy of components, UIComponent is at the
top, and all the other components inherit from it.

UIComponent

SkinnableComponent

GroupBase
SkinnableContainerBase
Gratlip DataGroup ButtonBase
VGmUPDe(Anderer HGroup Button ToggleBuytionBase SkinnableContainer SkinnableDataContainer SkinnableTextBase
CheckBox RadioButton ToggleButton L‘S‘T-‘e\ Texthrea Textinput
List ButtonBarBase
ButtonBar ToggleButtonBar

These classes fall into general groupings based on their functionality, such as component,
manager, and data service classes. In fact, UIComponent has itself inherited from a set of
classes that provide functionality, such as event dispatching, interactivity, containment of
other objects, and so on.
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Object

\

EventDispatcher

\/
DisplayObject

\

InteractiveObject

\4

DisplayObjectContainer

\/

Sprite

\/

UlComponent

\4

All components

E3 NOTE: You can examine a complete description of the class hierarchy in the Flex ActionScript
and MXML API reference, referred to as ASDoc.

Understanding the Basics of How to Create a Custom Component

When you build your own component, you basically want to do one of two things: add func-
tionality to a predefined component, or group numerous components together.

The basic steps to build a component are as follows:

1. Create a new file with the filename you want for your component. (You don’t need to
actually do this; just follow along with the logic.) Because you're building a class, the
name should start with an uppercase letter. Also, remember that these names will be case
sensitive, like Flex in general.

2. Make the first line of code the XML document-type definition you have been using for
the main application files.

<?xml version="1.0" encoding="utf-8"7?>

3. As the first MXML tag, insert the root tag of your component, which will reflect what you
want to do in the component. If it is a container, you most likely want to group several
components’ functionality into one easier-to-use component. If it is not a container, you
most likely want to extend the functionality of a predefined component or further extend
the functionality of a custom component. Either way, you will need to define in your root
tag the namespaces that will be used in your component.
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<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx" >
</s:Group>

. In the body of the component, add the functionality needed. This will vary depending on

what functionality you want the component to provide.

. In the file that will instantiate the component, add an XML namespace so you can access

the component. It is considered a best practice to group components in subdirectories
according to their purpose. For instance, you will create a directory called views. Later in
this lesson, you will add a namespace, using the word views as the prefix, to have access to
all the custom components in the views directory. The statement will appear as follows:

xmlns:views="views.*"

. Instantiate the component as you would a predefined component. For instance, if you

created a file component called UserForm.mxml, you would instantiate that component
using the namespace just created, as follows:

<views:UserForm/>

Creating a Custom Component Step by Step

Now that you know the general approach to building a component, here is a simple example
of adding functionality to a predefined component. Assume that you want to build a List that
will automatically display three grocery categories. Your component will use <s:List> as its
root tag. Until now, all the MXML pages you've built use the <s:Application> tag as the root
tag. Components cannot use the <s:Application> tag as the root tag because it can be used
only once per application. Here are six steps for creating a simple component. Of course,
using Flash Builder further simplifies the process by presenting a dialog to help you build a
template of your component.

1. Create a file named MyList.mxml. (You don't need to actually do this; just follow along

with the logic.)

. The first line of the component will be the standard XML document declaration.

<?xml version="1.0" encoding="utf-8"7?>

. Because you are extending the functionality of the <s:List>, you will use it as the root tag.

Your skeleton component will appear as follows:

<?xml version="1.0" encoding="utf-8"?>
<s:List xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
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xmlns:mx="1library://ns.adobe.com/flex/mx">
<s:layout>
<s:VerticallLayout/>
</s:layout>
</s:List>

. The functionality to add to the body of the component is to display three <s:String> tags
in the <s:List>. You know you use the <s:dataProvider> tag to supply data to an <s:List>,
so here is the finished component:

<?xml version="1.0" encoding="utf-8"7?>
<s:List xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx">
<s:layout>
<s:VerticallLayout/>
</s:layout>
<s:dataProvider>
<s:ArrayCollection>
<fx:String>Dairy</fx:String>
<fx:String>Produce</fx:String>
<fx:String>Bakery</fx:String>
</s:ArrayCollection>
</s:dataProvider>

</s:List>

. Assume that a file named CompTest.mxml is created at the root of the project. Also,
the component is created in a directory called myComps. Use the word custom as the
prefix for the components in this folder. Therefore, the XML namespace to add to the

<s:Application> tag is xmlns:custom="myComps.*".

. Finally, instantiate the component in the main application file:

<?xml version="1.0" encoding="utf-8"7>

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
xmlns:custom="myComps.*">

<custom:MyList/>
</s:Application>

NOTE: You will see shortly that Flash Builder makes this process of creating the skeleton of the
component even easier.
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The CompTest.mxml output would appear as shown here.

Dairy
Produce

Bakery

Using Custom Components in the Application Architecture

You now know the basic mechanics of creating custom components. You might ask yourself,
So now what? How does this affect what I have been doing? Why should I use them? How do
I use them?

The advantages of components mentioned in the opening pages of this lesson should now
be clearer:

« Components make applications easier to build, debug, and maintain.
o Components ease team development.

« With planning, components can lead to a suite of reusable code.

To facilitate using components as reusable code, you should make them independent of other
code whenever possible. The components should operate as independent pieces of applica-
tion logic, with a clear definition of what data must be passed into them and what data will
be returned from them. The object-oriented programming term loosely coupled is used to
describe this type of architecture.

Suppose you have a component that uses an <s:List> to display some information. You later
learn of a new component that offers a better way to display that data. If the custom compo-
nent is built correctly, you should be able to switch the display component and not need to
make any other changes. You change the inner workings of the custom component, but the
data going into the component and what comes out will not change, so no changes to the rest
of the application are needed.

Now, you need to think about how components fit into the application architecture. Although
this book is not meant to be a discourse on Flex application architectures, it would be negligent
not to show how components can fit into the bigger picture. In the application you are building
in this book, you will implement a primitive form of model-view-controller (MVC) architecture.
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MVC is a design pattern or software architecture that separates the application’s data, user
interface, and control logic into three distinct groupings. The goal is to implement the logic
so changes can be made to one portion of the application with minimal impact to the others.
Here are some short definitions of the key terms:

o Model: The data the application uses. The model manages the data elements, responds to
queries about its state, and manages instructions to change the data.

« View: The user interface. The view is responsible for presenting model data to the user
and gathering information from the user.

« Controller: What responds to events—typically user events, but also system events. The
controller interprets the events and invokes changes on the model and view.

Here is the general flow of the MVC architecture:

1. The user interacts with the user interface (a view): for example, by clicking a button to
add an item to a shopping cart.

2. The controller handles the input event.

3. The controller accesses the model, maybe by retrieving or altering data, and gives the data
to the view.

4. The view then uses the model data for appropriate presentation to the user.

Consider the application you are building. Eventually your FlexGrocer.mxml main application
page will be part of the controller. There will be views that do the following:

o Display the different grocery item categories
o Display the items in the shopping cart
o Display a detailed view of a particular grocery item

o Display all the grocery items in a particular category

Each of these views will require some logic for interactivity. In a strict MVC architecture this
code is usually located in a separate class or classes. In this book, the code will exist alongside
the views as our desire is to teach Flex, not strict MVC architecture. The model is provided by
the data loaded via HTTPService classes, which will soon be moved to their own classes.

Now the stage is set, and you're ready to get started building components and enhancing the
architecture and functionality of the applications you are building.

209



210 ‘ LESSON 9: Breaking the Application into Components

Splitting Off the ShoppingView Component

This first exercise will improve the overall architecture of the application, but it will not add any
functionality from the user’s point of view. In fact if everything is done properly, you'll want the
application to appear exactly as it did before you started. You will pull the application’s visual
elements into a component, a view in terms of MVC architecture. FlexGrocer.mxml will begin

to transform into the controller.

1 Right-click the src folder in the FlexGrocer project that you used in Lesson 8 and create a
package named views.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson09/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

It is a best practice to organize your components. In this case, the views folder will con-
tain the views for your applications.

2 Right-click the views folder and then choose New > MXML Component. In the New
MXML Component dialog box, set the name as ShoppingView and the base component
as a Group, and the layout as Horizontal. Remove any width and height values, and then

click Finish.
New MXML Component = E@g
New MXML Component
Create a new MXML component.
Source folder: FlexGrocer/src
Package: ;{\EWS Browse...
Name: ;hopplrng\i‘lrew
Layout: spark.layouts HorizontalLayout =
Based on: spark.co?nponents.G_mup_ B B Browse.
Width: Height: | |

: @ [ FEinish } [ Cancel
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In this case, you are using an <s:Group> as your root tag and are applying a
HorizontalLayout to it, which means the children you insert in this component
will be aligned horizontally beside each other.

Insert an <fx:Script> block just after the closing </s:layout> tag.

You will have an <fx:Script> block in this component. Some of the code you will copy
from the FlexGrocer.mxml file, and other code you will write new.

From the FlexGrocer.mxml file, copy the bindable properties named groceryInventory
and shoppingCart and paste them inside the Script block in the ShoppingView component.
Change the scope groceryInventory from a private variable to a public variable.

[Bindable]
public var shoppingCart:ShoppingCart = new ShoppingCartQ);

[Bindable]
public var grocerylnventory:ArrayCollection;

Add the imports for the ArrayCollection and ShoppingCart classes. The easiest way

to do this is to put your cursor at the end of the class name (for instance, after the

final t of cart), and press Ctrl+Spacebar. You won’t be prompted as to which class

you want imported while importing the ArrayCollection class, but you will for the
ShoppingCart class. This is because the only class that matches ArrayCollection is the
ArrayCollection class, but Flash Builder will ask if you mean to use the ShoppingCart or
ShoppingCartltem class, both of which start with ShoppingCart.

Pressing Ctrl+Spacebar will force Flash Builder to use its code-completion feature, which
in this case will automatically import the classes for you.
<fx:Script>

<![CDATAL
import cart.ShoppingCart;

import mx.collections.ArrayCollection;

[Bindable]

public var shoppingCart:ShoppingCart = new
=ShoppingCart();

[Bindable]
public var groceryInventory:ArrayCollection;

11>
</fx:Script>
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When you copied these variables into the component, they became properties of the com-
ponent. Simply by using the var statement and defining the variables to be public, you are
creating these as public properties of the components that can have data passed into them.

This is no small matter. The basic building blocks of object-oriented programming are
objects, properties, and methods. So knowing how to create properties is a very impor-
tant piece of information.

Later in this lesson, you will add functions to a component. Just as variables in a class are
properties, so functions in the class are the methods of your components.

6 From the FlexGrocer application, cut the HGroup with the id of bodyGroup and all of its
contents, as well as the following VGroup, and paste it into your ShoppingView compo-
nent, after the end of the <fx:Declarations> tag pair. In ShoppingView, remove the open-
ing and closing HGroup tags, but leave the contents of this tag pair in place.

You will no longer need the HGroup in place, as your ShoppingView component is set to
have a HorizontalLayout.

Lastly, move the VGroup that shows the expanded state so it is defined before the
VGroup with the id of cartGroup. The remaining code should look like this:

<s:VGroup width="100%" height="150" id="products" width.cartView="0"
height.cartView="0" visible.cartView="false">

<s:Label text="Milk" id="prodName'/>
<mx:Image scaleContent="true" source="@Embed('assets/dairy_milk.jpg")"
mouseOver="this.currentState="expanded""
mouseQut="this.currentState="Statel""/>
<s:Label text="$1.99" id="price"/>
<s:Button label="AddToCart" id="add"
click="addToCart( grocerylInventory.getItemAt( @ ) as Product )"/>
<s:Button label="Remove From Cart" id="remove"
click="removeFromCart( grocerylnventory.getItemAt( @ )
as Product )'"/>
</s:VGroup>
<s:VGroup includeIn="expanded" width="100%" x="200">
<s:RichText text="{( grocerylnventory.getItemAt( @ )
as Product ).description}" width="50%"/>
<s:Label text="Certified Organic"
visible="{( groceryInventory.getItemAt( @ )
as Product ).isOrganic}"/>
<s:Label text="Low Fat"
visible="{( groceryInventory.getItemAt( @ )
as Product ).isLowFat}'"/>
</s:VGroup>
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<s:VGroup id="cartGroup" height="100%" width.cartView="100%">
<s:List id="cartlList" dataProvider="{shoppingCart.items}" includeIn="Statel"/>
<s:Label text="Your Cart Total: $'/>
<s:Button label="View Cart" click="handleViewCartClick( event )"
includeIn="Statel"/>
<mx:DataGrid includeIn="cartView" id="dgCart" width="100%">
<mx:columns>
<mx:DataGridColumn headerText="Column 1" dataField="coll"/>
<mx:DataGridColumn headerText="Column 2" dataField="col2"/>
<mx:DataGridColumn headerText="Column 3" dataField="col3"/>
</mx:columns>
</mx:DataGrid>
<s:Button includeIn="cartView" label="Continue Shopping"
click="this.currentState="""/>
</s:VGroup>

7 Cut the states block from the main application, and paste it in the component, between
the closing <fx:Script> tag and the starting <fx:Declarations> tag.
<s:states>
<s:State name="Statel"/>
<s:State name="cartView"/>

<s:State name="expanded"/>
</s:states>

The reality is that the order of where you place the states tag is unimportant, as long as
you do not place it as the child of something other than the root node.

8 Cut the addToCart() and removeCart() methods from the main application, and paste
them into your component in the <fx:Script> block. Use the code-completion feature to
import the Product and ShoppingCartltem classes. Remove the trace ( shoppingCart J;
statement from your addToCart() method. It is no longer needed.
private function addToCart( product:Product ):void {

var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.addItem( sci );

private function removeFromCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.removeItem( sci );

}
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At this point, the full Script block should read as:
<fx:Script>
<![CDATAL
import cart.ShoppingCart;
import cart.ShoppingCartItem;

import mx.collections.ArrayCollection;

import valueObjects.Product;

[Bindable]

public var shoppingCart:ShoppingCart = new ShoppingCartQ);
[Bindable]

public var groceryInventory:ArrayCollection;

private function addToCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.addItem( sci );

}

private function removeFromCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.removeltem( sci );

3

11>
</fx:Script>

These methods are called from some of the MXML tags you moved into the
ShoppingView class, so they need to be moved into that component.

9 Copy the handleViewCartClick() method from the main application, and paste it into
your component’s <fx:Script> block.

private function handleViewCartClick( event:MouseEvent ):void {
this.currentState = "cartView";

3

At this point, the full Script block should read as follows:

<fx:Script>
<![CDATAL
import cart.ShoppingCart;
import cart.ShoppingCartItem;

import mx.collections.ArrayCollection;

import valueObjects.Product;
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[Bindable]

public var shoppingCart:ShoppingCart = new ShoppingCart(Q);
[Bindable]

private var groceryInventory:ArrayCollection;

private function handleViewCartClick( event:MouseEvent ):void {
this.currentState = "cartView";

}

private function addToCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.addItem( sci );

}

private function removeFromCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.removeItem( sci );

}

11>
</fx:Script>

These methods are called from some of the MXML tags you moved into the
ShoppingView class, so they need to be moved into that component.

Save the file.

You have created your first MXML component. Now that the component is built, you will
instantiate the new component from the main application.

Return to the FlexGrocer.mxml file and find the Label that shows the copyright mark. Just
after that tag, type in <Shopp and choose views:ShoppingView from the code-hinting menu.

<Shopp
g
<3

<sz:Label text="(c) 2009, FlexGrocer" right="10" bo

< > views:ShoppingView - views
< » cart:ShoppingCart - cart
¢ » cartShoppingCartltemn - cart

All - Press ‘Ctrl=Space’ to show All Properties
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12

13

14

15

Give the new tag an id of bodyGroup, and make it a self-closing tag. Add awidth and a
height of 100% to the tag.

<views:ShoppingView id="bodyGroup" width="100%" height="100%" />

The code-hinting feature automatically added to your main application tag the namespace
that references the views directory. The Application tag should now read like this:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
creationComplete="handleCreationComplete( event )" xmlns:views="views.*">

Change the handler on the btnCartView button from being defined as click.statel=
"handleViewCartClicked( event )" to click="handleViewCartClicked( event )"

The state definitions have all been moved to the ShoppingView class, so the main applica-
tion no longer has any states other than the base state. For this reason, the click event
handler should be defined without the explicit reference to Statel.

<s:Button id="btnCartView" label="View Cart" right="90" y="10"
click="handleViewCartClick( event )"/>

Still in FlexGrocer.mxml, change the handleviewCartClick() method so it changes the

state of bodyGroup instead of the state of the main application.

private function handleViewCartClick( event:MouseEvent ):void {
bodyGroup.currentState = "cartView";

3

As mentioned in the previous step, the main application no longer has states. When the
user clicks the View Cart button in the control bar, you need to change the state of the
ShoppingView in order to show the cart.

Save the main application. It should now compile with no errors. However, you have not
yet passed the data needed to render the products in the shopping view, so if you run
the application, it will not show any products yet. To solve this problem, in the instantia-
tion of the ShoppingView component, add an attribute that binds the groceryInventory
property from the FlexGrocer application into the groceryInventory property of the
ShoppingView component.

<views:ShoppingView id="bodyGroup"

width="100%" height="100%"
groceryInventory="{groceryInventory}" />

Now the ShoppingView should have the data it needs to render products as it did before.
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16 Run the FlexGrocer.mxml file. You see that creating the component has not changed the
functionality. It still renders a product that can be added and removed from the cart.

The purpose of this first exercise was not to add functionality to the application but to refactor
it. As the functionality of the application continues to grow, the main application page would
have become much too long and complex. Using components gives you the chance to break it
up into manageable modules.

Breaking Out a Productltem Component

Right now, the application continues to behave as it did at the end of the previous lesson; it
shows a single product and allows you to add or remove that product from the cart. However,
if you wanted to show more than one item at a time, you would need to copy and paste a large
block of code multiple times. Instead, you will split the elements specific to viewing a prod-
uct into a separate class, and you can then create several instances of this one class to show
multiple products. The new component you will create is more than just a simple view onto
the data. It is intended as a reusable component that can be used anytime you need to display
product information for this application. So instead of creating it in the views directory, you
will create a new components directory to hold this and other reusable components.

1 Right-click the src directory, and choose New Package. Name the new package components.

2 Right-click the newly created components package. Choose New > MXML Component.
The name should be ProductItem, and the base component should be Group with a
Horizontal layout. Remove the width and height values, and then click Finish.

& New MXML Component S @E‘g

-

New MXML Component

Create a new MXML component.

Source folder: FlexGrocer/src

Package: VIEWS

MName: ;ruéurﬂ{em

Layout: spark.layouts.HorizontalLayout

Based on: -sparl:compnnentsﬁmup a o

Width: Height:

@ [ Enish  |[  cancel
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3 Add an <fx:Script> tag pair just after the layout declaration.

Much as with the last component, the Script block will be used to add properties and
methods for your new component.

4 Add a bindable public property named product, with a data type of the Product class,
to the Script block. Use code-completion to import the Product class, or manually add
an import statement for valueObjects.Product. Add another public variable, called
shoppingCart, with a data type of ShoppingCart.

This will allow you to pass a specific product to each instance of this component, and
pass a reference to the shoppingCart to each instance as well. Remember to either use the
code-completion functionality when specifying the ShoppingCart class, or to manually
add an import for cart.ShoppingCart.

import cart.ShoppingCart;
import valueObjects.Product;

[Bindable]
public var product:Product;

public var shoppingCart:ShoppingCart;

5 Cut the addToCart() and removeFromCart() methods from the ShoppingView component,
and paste them into the Script block of the ProductItem component. You will need to
make sure the ShoppingCartItem class is imported as well.

import cart.ShoppingCart;
import cart.ShoppingCartItem;

import valueObjects.Product;

[Bindable]
public var product:Product;

public var shoppingCart:ShoppingCart;

private function addToCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.addItem( sci );

}

private function removeFromCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem( product );
shoppingCart.removeItem( sci );

}
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6 In ShoppingView.mxml, cut the VGroup with the id of products, and the one that follows

it, which is included in the expanded state, and paste them after the <fx:Declarations>
section of ProductItem

<?xml version="1.0" encoding="utf-8"7?>
<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/mx">
<s:layout>
<s:HorizontallLayout/>
</s:layout>

<fx:Script>
<![CDATAL
import cart.ShoppingCart;
import cart.ShoppingCartItem;

import valueObjects.Product;

[Bindable]
public var product:Product;

public var shoppingCart:ShoppingCart;

private function addToCart( product:Product ):void {
var sci:ShoppingCartItem =
wnew ShoppingCartItem( product );
shoppingCart.addItem( sci );
3

private function removeFromCart( product:Product ):void {
var sci:ShoppingCartItem =
=new ShoppingCartItem( product );
shoppingCart.removeltem( sci );
ks
11>
</fx:Script>
<fx:Declarations>
<!-- Place non-visuadl elements (e.g., services, value objects)
here -->
</fx:Declarations>
<s:VGroup width="100%" height="150" id="products" width.cartView="0"
height.cartView="0" visible.cartView="false">

<s:Label text="Milk" id="prodName"/>

<mx:Image scaleContent="true"
source="@Embed('assets/dairy_milk.jpg")"
mouseOver="this.currentState="expanded'"
mouseOut="this.currentState="Statel""/>
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<s:Label text="$1.99" id="price"/>
<s:Button label="AddToCart" id="add"
click="addToCart( groceryInventory.getItemAt( @ )
as Product )"/>
<s:Button label="Remove From Cart" id="remove"
click="removeFromCart( groceryInventory.getItemAt(
@ ) as Product )"/>
</s:VGroup>
<s:VGroup includeIn="expanded" width="100%" x="200">
<s:RichText text="{( groceryInventory.getItemAt( @ )
as Product ).description}" width="50%"/>
<s:Label text="Certified Organic"
visible="{( groceryInventory.getItemAt( @ )
as Product ).isOrganic}"/>
<s:Label text="Low Fat"
visible="{( groceryInventory.getItemAt( 0 )
as Product ).isLowFat}"/>
</s:VGroup>
</s:Group>

Copy the states block from ShoppingView.mxml, and paste it into ProductItem.mxml just
after the layout tag pair. In ShoppingView, remove the state definition for expanded. In
ProductItem, remove the state definition for cartView.

Your ShoppingView states block should read like this:

<s:states>
<s:State name="Statel"/>
<s:State name="cartView'"/>
</s:states>

Your Productltem states block should read like this:

<s:states>
<s:State name="Statel"/>
<s:State name="expanded"/>
</s:states>

Now both components have a base state (Statel), and each has another state specific for it.
ShoppingView has the cartView state, which it can use to show the details of a shopping
cart, and ProductItem has an expanded state, which shows expanded product details.

As Productltem no longer has a cartView state, you need to remove the attributes of the
first VGroup that explicitly set width, height, and visible properties for the cartView
state. While removing the attributes, also remove the normal width and height attributes
as well, as those will no longer be needed, either.
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<fx:Declarations>
<!-- Place non-visuadl elements (e.g., services, value objects) here -->
</fx:Declarations>
<s:VGroup id="products" >
<s:Label text="Milk" id="prodName"/>
<mx:Image scaleContent="true" source="@Embed('assets/dairy_milk.jpg')"
mouseOver="this.currentState="expanded"'"
mouseQut="this.currentState="Statel""/>

Change the reference for the image source from the current embedded image
"@Embed('assets/dairy_milk.jpg")" and instead dynamically load the image from the
assets directory, using the image name of the product.

<mx:Image scaleContent="true" source="assets/{product.imageName}"
mouseOver="this.currentState='expanded""
mouseQut="this.currentState="Statel""/>

Your component can now show the appropriate image for any product passed to it, rather
than always showing milk.

In the Label just before the image, change the text="Milk" to text="{product.prodName}"
to dynamically display the product name.

<s:Label text="{product.prodName}" id="prodName"/>

Your component can now show the correct name for whichever product it has.

In the Label just after the image, change the text="$1.99" to text="${product.listPrice}"
to dynamically display the product price.

<s:Label text="${product.listPrice}" id="price"/>

Your component can now show the correct price for whichever product it has.

In the click handlers for both the Add To Cart and Remove From Cart buttons, change
the argument passed to the function from groceryInventory.getItemAt( @ ) as Product
to product.
<s:Button label="Add To Cart" id="add"

click="addToCart( product )"/>

<s:Button label="Remove From Cart" id="remove"
click="removeFromCart( product )"/>

Since your component is no longer dealing with the entire grocerylnventory collection,
but instead with an individual product, the reference to the product for this compo-
nent is now greatly simplified. When you create an instance of this component from the
ShoppingView component, you will pass just one specific product to each instance.
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13 For the RichText control and two labels in the VGroup shown in the expanded view,

change the reference in the binding from groceryInventory.getItemAt( @ ) as Product
to just product.

<s:VGroup includeIn="expanded" width="100%" x="200">
<s:RichText text="{product.description}" width="50%"/>
<s:Label text="Certified Organic"
visible="{product.isOrganic}"/>
<s:Label text="Low Fat"
visible="{product.isLowFat}"/>
</s:VGroup>

Your final code for the Productltem component should read like this:

<?xml version="1.0" encoding="utf-8"7>
<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx">
<s:layout>
<s:HorizontallLayout/>
</s:layout>
<s:states>
<s:State name="Statel"/>
<s:State name="expanded"/>
</s:states>
<fx:Script>
<![CDATAL
import cart.ShoppingCart;
import cart.ShoppingCartItem;

import valueObjects.Product;
[Bindable]
public var product:Product;

public var shoppingCart:ShoppingCart;

private function addToCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem(
=product );
shoppingCart.addItem( sci );
}

private function removeFromCart( product:Product ):void {
var sci:ShoppingCartItem = new ShoppingCartItem(
=product );
shoppingCart.removeItem( sci );

3
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11>
</fx:Script>
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects)
here -->
</fx:Declarations>
<s:VGroup id="products" >

<s:Label text="{product.prodName}" id="prodName"/>
<mx:Image scaleContent="true" source="assets/{product.imageName}"
mouseOver="this.currentState="expanded"'"
mouseQut="this.currentState="Statel""/>
<s:Label text="${product.listPrice}" id="price"/>
<s:Button label="AddToCart" id="add"
click="addToCart( product )"/>
<s:Button label="Remove From Cart" id="remove"
click="removeFromCart( product )"/>
</s:VGroup>
<s:VGroup includeIn="expanded" width="100%" x="200">
<s:RichText text="{product.description}" width="50%"/>
<s:Label text="Certified Organic"
visible="{product.isOrganic}"/>
<s:Label text="Low Fat"
visible="{product.isLowFat}"/>
</s:VGroup>
</s:Group>

Next, you will need to create one or more instances of this component from the
ShoppingView.

Switch back to ShoppingView.mxml. After the <fx:Declaration> tag pair, but before the
cartGroup VGroup, create a new VGroup with a width and a height of 100%. Inside this
group, create an instance of ProductItem. If you begin typing it and use code-completion,
as you did when you created the instance of ShoppingView in the previous lesson, the
import statement for the components package will be automatically added.

<2:VGroup width="100%" height="1003%"
width.cartView="0" height.cartView="0"
visible.cartView="false">
<P]:udl

< » components:Productltem - components

223
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15 Give the new Productltem instance an id="productl’, specify a width and a height of 100%,
bind a reference of the local shoppingCart into the shoppingCart property of the new com-
ponent, and bind groceryInventory.getItemAt(®) as Product to its product property.
<s:VGroup width="100%" height="100%">

<components:ProductItem id="productl"
width="100%" height="100%"
shoppingCart="{shoppingCart}"
product="{groceryInventory.getItemAt(®) as Product}"/>
</s:VGroup>

16 Save all the files and run the application.

Dai Deli  Fruit MWeat W
& SRR view Cart | [ Checkaut
[Buffalo

L

56.5 Your Cart Total: §
e
Remove From Cart

(c) 2009, FlexGrocer

Your application is now displaying the first item from the groceryInventory, which is buf-
falo meat, rather than the milk you have been used to seeing in the application thus far.
But wait, there’s more. Since you now have a component that can easily show individual
products, you can show several at once.

17 Switch back to ShoppingView.mxml. Copy the tag that creates an instance of Productltem,
and paste it twice more, just below the current one. Change the id of the new ones to be
product2 and product3. Also change the binding to the product property to use item 1
and item 2, while the original is getting item 0.

<s:VGroup width="100%" height="100%">
<components:ProductItem id="productl"
width="100%" height="100%"
shoppingCart="{shoppingCart}"
product="{groceryInventory.getItemAt(@) as Product}'/>
<components:ProductItem id="product2"
width="100%" height="100%"
shoppingCart="{shoppingCart}"
product="{groceryInventory.getItemAt(1) as Product}"/>
<components:ProductItem id="product3"



width="100%" height="100%"
shoppingCart="{shoppingCart}"

Breaking Out a Productltem Component

product="{groceryInventory.getItemAt(2) as Product}"/>

</s:VGroup>

Now, as you save and run the application, you should see several products shown.

NOTE: In the next lesson, you will learn how to use a DataGroup to create one Productitem for

each Product in the grocerylnventory collection.

Dairy Deli Fruit Meat Seafood Vegetables

Flex Grocer

Buffalo
56.5

AddToCart
Remove From Cart

T Bone Steak

$0.98

AddToCart

Remove From Cart

Whole Chicken

52.99
AddToCart

Your Cart Total: §

(c) 2009, FlexGrocer

One bug still needs to be fixed. If you click the View Cart button, the products are still
being shown, rather than being hidden. You will fix that in the next step.

Dairy Deli Fruit Meat Seafood Vegetables
Buffalo
365 Your Cart Total: §
Remove From Cart Column 1 GColumn 2 Golumn 3
T Bone Steak
saas
AddToCart
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18 In the VGroup that contains the Productltems, specify values for the width and the
height of the cartView state to be 0, and the visible property to be false.
<s:VGroup width="100%" height="100%"

width.cartView="0" height.cartView="0"
visible.cartView="false">

The application should now be able to switch between the various states of the Productltem
and ShoppingView components correctly, while now displaying three products instead of
just one.

Creating Components to Manage Loading the Data

In the first exercise, you refactored part of the application without adding any functionality.
In the second exercise, you added functionality (showing multiple products) while building
another component. This exercise is akin to the first, in which you are refactoring the applica-
tion without adding any visible functionality for the user.

Right now, the main application file is a bit cluttered by the instantiation and event handlers
for the two HTTPServices. In this exercise, you are going to create ActionScript classes for
these services, which will contain the HT'TPService components as well as result and fault
event handlers, and will expose the data loaded through public bindable properties. The new
class will provide certain types of data to all the applications when they need it. This data
manager component will be different from other components you've built in this lesson in
that it will not have any representation that a user will see. Such a component is referred to as
a non-visual component.

1 Create a new services package in the FlexGrocer project.

Alternatively, if you didn’t complete the previous exercise or your code is not
functioning properly, you can import the FlexGrocer-PreData.fxp project from the
Lesson09/intermediate folder. Please refer to Appendix A for complete instructions
on importing a project should you ever skip a lesson or if you ever have a code
issue you cannot resolve.

Because the new components are neither a value object nor a view, a new package is
needed to continue organizing your components by function.

2 Right-click the services folder and then choose New ActionScript Class. In the New
ActionScript Class dialog box, set the name as CategoryService and set the superclass as
a mx.rpc.http.mxml. HTTPService; leave the rest of the defaults, then click Finish.
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E New ActionScript Class @E&
New ActionScript Class
Y

Create a new ActionScript class.

Source folder: FlexGrocer/src
Package: services Browse...
MName: CategoryService

Modifiers: @ public ) internal

Dgynam\c [T final

Superclass: mx.rpchttp.mxmLHTTPService

Interfaces: Add...

l Remove |

Code generation options:
Generate constructor from superclass
[V] Generate functions inherited from interfaces

[] Generate comments

®@ Enish | [ Cancel

As you want a class that provides all the functionality of HT'TPService, but has some addi-
tional methods and properties, HT TPService is the most logical choice for a base class.

After the line declaring public class CategoryService but before the constructor, add a
bindable public variable categories:XMLListCollection.

import mx.collections.XMLListCollection;
import mx.rpc.events.ResultEvent;
import mx.rpc.http.mxml.HTTPService;

public class CategoryService extends HTTPService

{
[Bindable]
public var categories:XMLListCollection;
public function CategoryService(rootURL:String=
=null, destination:String=null)

This categories property will determine how other classes interact with the data loaded
by the service. Don’t forget to use the code-hinting feature, or to manually import the
XMLListCollection class.
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4 In the constructor, after the call to super(), set the resultFormat property of your class
equal to e4x and the url property to http://www.flexgrocer.com/category.xml.

public function CategoryService(rootURL:String=null, destination:String=null)
{

super(rootURL, destination);
this.resultFormat="e4x";
this.url="http://www.flexgrocer.com/category.xml";

3

Take a look at the constructor here. The first line inside the function definition (which was
automatically added by the new-class wizard), passes the rootURL and destination argu-
ments to the constructor of the superclass. This way, it is not necessary to duplicate the logic
found in the superclass’s constructor. The two lines you added are setting the resultFormat
and url properties of the HTTPService class, as you learned in previous lessons.

5 Open FlexGrocer.mxml, cut the handleCategoryResult() method, and paste it into the
new CategoryService class, after the constructor.

private function handleCategoryResult( event:ResultEvent ):void {
categories = new XMLListCollection( event.result.category );

3

As with each new class you introduce, make sure the other classes you are using get
imported. In CategoryService, you need to ensure that the ResultEvent class gets
imported, either by typing in the import statement for mx.rpc.events.ResultEvent manu-
ally, or by using the code-completion feature. This method will populate the categories
property with the results from the service call.

6 In the constructor, add an event listener for the result event. Set handleCategoryResult
as the handler for that event.

addEventListener(ResultEvent.RESULT, handleCategoryResult);

The addeventListener() method allows you to specify an event to listen for (in this case
it’s the event result and a method that will be used as the event handler).

7 Save CategoryService. Switch to the FlexGrocer.mxml file.

Your service class is now complete. All that remains is to use it in the application. The
completed CategoryService class should read like this:

package services

{

import mx.collections.XMLListCollection;
import mx.rpc.events.ResultEvent;


http://www.flexgrocer.com/category.xml
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import mx.rpc.http.mxml.HTTPService;

public class CategoryService extends HTTPService

{
[Bindable]
public var categories:XMLListCollection;
public function CategoryService(rootURL:String=null,
=destination:String=null)
{
super(rootURL, destination);
this.resultFormat="e4x";
this.url="http://www.flexgrocer.com/category.xml";
addEventListener(ResultEvent.RESULT, handleCategoryResult);
3
private function handleCategoryResult( event:ResultEvent ):void {
categories = new XMLListCollection( event.result.category );
ks
3

In the <fx:Declarations> block of FlexGrocer.mxml, delete the <s:HTTPService> tag with
the id of categoryService.

<fx:Declarations>
<!-- Place non-visual elements (e.g., servic
<Cate

< » mxCategoryAuis - mx.charts
< » formats:Category - flashxtextl ayout.formats

|¢ » services:CategoryService - services

In its place, create an instance of the CategoryService class. Give this new instance an id

of categoryService.
As with the previous components you instantiate, if you use the code-hinting features, the
namespace will be automatically added for you.

<services:CategoryService id="categoryService"/>

You now have your new component being used in place of (and in fact with the
same 1id as) the previous HT'TPService. Since the id is the same, the existing call to
categoryService.send() in the handleCreationComplete() method does not need to
change.

Remove the bindable private categories property.

You will no longer need this, as the categories are now available from the categoryService
instance directly.

229



230 | LESSON 9: Breaking the Application into Components

n

12

13

Find the List class created inside the controlBarContent. Change the dataProvider from
categories to categoryService.categories.
<s:List left="200" height="40" dataProvider="{categoryService.categories}"
labelField="name">
<s:layout>
<s:HorizontalLayout/>
</s:layout>
</s:List>

The FlexGrocer application is now using your new CategoryService class, instead of
having the service properties and handlers all coded into the main application.

Save all your files and run the FlexGrocer application. It should now behave as it always
did, with the categories loaded into the horizontal list.

Dairy Deli Fruit Meat Seafood Vegetables
% g Checkout
Buffalo

v

b6.5 Your Cart Total: §
[ Aaarocar |
Remaove From Cart

T Bone Steak

J

Next, you will create a service class similar to CategoryService to load and manage the
products, and you’ll remove that logic from the main application.

Close all your open files. Right-click the services folder and then choose New
ActionScript Class. In the New ActionScript Class dialog box, set the Name as
ProductService and set the Superclass as mx.rpc.http.mxml . HTTPService; leave the rest of
the defaults, then click Finish.
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E New ActionScript Class @Eﬂ
New ActionScript Class
Create a new ActionScript class.
Source folder: FlexGrocer/src
Package: services Browse...
Name: ProductService
Modifiers: @ public () internal

Dgynam\c [T final

Superclass: mxrpchttp.mxmLHTTPService

Interfaces: Add...

| Remove |

Code generation options:
Generate constructor from superclass
[V] Generate functions inherited from interfaces

[] Generate comments

@ [ Finish ] [ Cancel

After the line declaring public class ProductService but before the constructor, add a
bindable public variable products:ArrayCollection.

[Bindable]
public var products:ArrayCollection;

This products property will determine how other classes interact with the data loaded by
the service. Don't forget to use the code-completion feature, or to manually import the
ArrayCollection class.

In the constructor, after the call to super(), set the resultFormat property of your class
equal to e4x and the url property to http://www.flexgrocer.com/categorizedProducts.xml.

public function ProductService(rootURL:String=null, destination:String=null)
{
super(rootURL, destination);
this.resultFormat="e4x";
this.url="http://www.flexgrocer.com/categorizedProducts.xml";

}

The constructor is just like the one for the CategoryService, with a different url property.
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16

17

Open FlexGrocer.mxml, cut the handleProductResult() method, and paste it into the
new ProductService class, after the constructor. Change the final line so that it popu-
lates the products property rather than the groceryInventory property. Change the local
products variable to be productArray.

private function handleProductResult( event:ResultEvent ):void {

var productArray:Array = new Array(Q);
var resultData:XMLList = event.result..product;

for each (var p:XML in resultData) {
var product:Product = Product.buildProductFromAttributes( p );
productArray.push( product );

}

products = new ArrayCollection( productArray );

As with each new class you introduce, make sure you import the newly referenced classes
(ResultEvent and Product), either by typing in the import, or by using the code-completion
feature. This method will parse the results of the service call into Product instances and
populate the products property with them.

In the constructor, add an event listener for the result event. Set handleProductResult()
method as the handler for that event.

addEventListener(ResultEvent.RESULT, handleProductResult);

Just as with the CategoryService class, you will want to listen for the result event, and pass
the results on to a handler method. The final ProductService class should read like this:

package services

{
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;
import mx.rpc.http.mxml.HTTPService;

import valueObjects.Product;

public class ProductService extends HTTPService
{
[Bindable]
public var products:ArrayCollection;
public function ProductService(rootURL:String=null,
=destination:String=null)

{

super(rootURL, destination);
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addEventListener(ResultEvent.RESULT,
=handleProductResult);
this.resultFormat="e4x";
this.url="http://www.flexgrocer.com/categorizedProducts.xml";

}

private function handleProductResult(
wevent:ResultEvent ):void {
var productArray:Array = new Array(Q);
var resultData:XMLList =
=event.result..product;

for each (var p:XML in resultData) {
var product:Product =
=Product.buildProductFromAttributes( p );
productArray.push( product );
3

products = new ArrayCollection( productArray );

Save ProductService. Switch to the FlexGrocer.mxml file.
Your service class is now complete. All that remains is to use it in the application.

In the <fx:Declarations> block of FlexGrocer.mxml, delete the <s:HTTPService> tag with
the id of productService. In its place, create an instance of the ProductService class. Give
this new instance an id of productService.

As with the previous components you instantiate, if you use the code-hinting feature, the
namespace will be automatically added for you.

<services:ProductService id="productService'"/>
Since the id is the same, the existing call to productService.send() in the
handleCreationComplete() method does not need to change.

Remove the bindable private groceryInventory property and the Bindable public
shoppingCart property.
You will no longer need these, as the products are now available from the productService

instance’s products property and the ShoppingCart is now defined in the ShoppingView.

With the exception of mx.events.FlexEvent you can now remove all of the imports from
this file. They are no longer needed as the functionality has been moved to components.
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22

Find the ShoppingView class. Change groceryInventory="{groceryInventory}" to be
groceryInventory="{productService.products}"

<views:ShoppingView id="bodyGroup"
width="100%" height="100%"
groceryInventory="{productService.products}" />

Your refactoring of the FlexGrocer application into components is now complete.

Save all your files and run the FlexGrocer application. It should now behave as it always
did, but now in an easier-to-maintain fashion.

Your refactored FlexGrocer file should now read like this:

<?xml version="1.0" encoding="utf-8"7>

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
xmlns:views="views.*" xmlns:services="services.*"
creationComplete="handleCreationComplete(event)" >

<fx:Declarations>
<!-- Place non-visual elements (e.g., services,
value objects) here -->
<services:CategoryService id="categoryService'/>
<services:ProductService id="productService'/>
</fx:Declarations>

<fx:Script>
<![CDATAL
import mx.events.FlexEvent;

private function handleViewCartClick( event:MouseEvent ):void {
bodyGroup.currentState = "cartView";

3

private function handleCreationComplete( event:FlexEvent ):void {
categoryService.send();
productService.send();

3

11>
</fx:Script>

<s:controlBarLayout>
<s:BasiclLayout/>

</s:controlBarlLayout>

<s:controlBarContent>



What You Have Learned

<s:Button id="btnCheckout" label="Checkout"
right="10" y="10"/>

<s:Button id="btnCartView" label="View Cart"
right="90" y="10"
click="handleViewCartClick( event )"/>

<s:Button label="Flex Grocer" x="5" y="5"/>

<s:List left="200" height="40"
dataProvider="{categoryService.categories}"
labelField="name">
<s:layout>

<s:Horizontallayout/>

</s:layout>

</s:List>

</s:controlBarContent>

<s:Label text="(c) 2009, FlexGrocer" right="10" bottom="10"/>
<views:ShoppingView id="bodyGroup"
width="100%" height="100%"
grocerylInventory="{productService.products}" />
</s:Application>

What You Have Learned

In this lesson, you have:
» Gained a theoretical understanding of why components should be used and how they fit
into a simple implementation of MVC architecture (pages 204-209)

o Built a component that moved the visual elements from a main application page to the
component and then instantiated the component in the main application page (pages
210-226)

o Created non-visual components that provide category and product information to the

applications (pages 226-235)
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What You Will Learn

In this lesson, you will:

o Populate a List control with a dataset

« Populate a DataGroup with a dataset and display the information using

a renderer
o Create an MXML component to be used as a renderer
o Use the Generate Getter/Setter wizard
o Learn about virtualization

o Respond to a user’s selection from a list

Approximate Time

This lesson takes approximately 2 hours to complete.
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LESSON 10

Using DataGroups
and Lists

In this lesson, you will expand your skill in working with datasets. A dataset is really nothing but
several data elements consolidated in a single object, like an Array, XMLList, ArrayCollection, or
XMLListCollection. Up to this point, you have learned a few ways to display, manipulate, or loop
over these datasets. In this chapter, you will learn about Flex components that automatically cre-
ate a visual element for each item in a dataset.

Your Cart Total: $0

| adTocar |
Remaove From Cart

Grapes
1.34

AddToCarl
Remove From Cart

iStrawberries

() 2009, FlexGrocer

N

A dataset is used with a horizontally laid-out List to display grocery categories
and with a DataGroup to display the grocery items from that category.
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In this lesson, you will learn about Lists and DataGroups. Both List and DataGroup instances
can create a visual element for each item in its dataset (which is set to the DataGroup’s
dataProvider property). What is shown for each element will depend on the itemRenderer
being used. You will learn about itemRenderers in this lesson as well.

The List class, much like the DataGroup class, has a dataset in its dataProvider and will visu-
ally represent each item using its itemRenderer. Lists add another piece of functionality, in
that they manage the user’s selection of items from the list and provide an API for determin-
ing which item(s) if any, are selected.

In the course of this lesson, you will rework the ShoppingView component. Instead of having
a hard-coded set of Productltems as children, the component uses a DataGroup to dynami-
cally create one ProductItem for each element in the groceryInventory ArrayCollection. In
this process, you will rework the Productltem class to be an itemRenderer. You will also finish
building out the functionality of the List displaying categories at the top of the application
and will learn how to make the ShoppingView change the contents of its groceryInventory
property when the user selects one of the categories.

Using Lists

In the application, you have already used two List instances, one with a horizontal layout to
display the categories across the top of the application, and the other to display the items in the
shopping cart. From your use of these two Lists, you know that the List class is provided with
a dataset via dataProvider property (one list is using a XMLListCollection, and the other an
ArrayCollection), and the list will display one item for each element in its dataProvider.

In Lesson 6, “Using Remote XML Data,” you used a list to display the categories in the control bar.
In that list, you specified a labelField to indicate which property the list should display. Using the
labelField property is a very effective way of specifying which property of an object will be shown
for each item of the list; however, it is limited in that it can display only text. If you want to format
the data, or concatenate multiple properties, you will need to use a labelFunction.

Using a labelFunction with a List

A labelFunction is a function that is used to determine the text to be rendered for each item
in a List. This is done with the labelFunction property. The function will accept an Object as a
parameter (if you are using strongly typed objects, you can specify the actual data type instead
of the generic). This parameter represents the data to be shown for each item displayed by the
List. The following code shows an example of a labelFunction, which displays the category of
an item with its name and cost.



<?xml version="1.0" encoding="utf-8"7?>

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
creationComplete="generateCollection()">

<fx:Script>
<![CDATAL
import mx.collections.ArrayCollection;

[Bindable]
private var dp:ArrayCollection;

private function generateCollection():void{
var arrayData:Array = new Array();
var ol:0bject = new Object();

ol.name = "banana";
ol.category="fruit";
ol.cost=.99;

arrayData.push(ol);

var o2:0bject = new Object(Q);
o2.name = "bread";
02.category="bakery";
02.cost=1.99;
arrayData.push(02);

var 03:0bject = new ObjectQ);

03.name = "orange";
03.category="fruit";
03.cost=.52;

arrayData.push(03);

var o04:0bject = new Object();

04.name = "donut";

o04.category="bakery";

04.cost=.33;

arrayData.push(o4);

var 05:0bject = new Object();

o5.name = "apple";

o5.category="fruit";

05.cost=1.05;

arrayData.push(o5);

dp = new ArrayCollection(arrayData);
ks

private function multiDisplay(item:Object):String{
return item.category+": "+item.name+" $"+item.cost;
3
11>
</fx:Script>

<s:List dataProvider="{dp}"

Using Lists
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labelFunction="multiDisplay"
/>

</s:Application>

If this application were saved and run, it would appear like this:

fruit: banana $0.99

bakery: bread $1.99
fruit: orange $0.52

bakery: donut $0.33
fruit: apple $1.05

Each object from the dp ArrayCollection is passed into the labelFunction() before it is ren-
dered, and whatever value is returned from that function is what will be shown. In this case,
you are displaying the category name, the item’s name, and then its cost.

E3 NOTE: Although the multiDisplay function accepts parameters (private function
multiDisplay(item:0bject):String), you only pass a reference to the function to the List’s
labelFunction property (labelFunction="multiDisplay"). Flex will automatically call the
function with the correct arguments as it renders each item from the dataProvider.

In this next exercise, you will use a labelFunction to format the data rendered in the shopping
cart list.

1 Open the ShoppingView class.

2 Create a private function named renderProductName(), which accepts a ShoppingCartItem
as a parameter and returns a String.

private function renderProductName( item:ShoppingCartItem ):String {
}

Make sure you either add the import for ShoppingCartItem manually, or use code-
completion to auto-import it.

3 As the first line of the function, create a local variable, data typed as a Product, which
is equal to the product property of the parameter to the function. Then, construct and
return a string that concatenates parentheses around the item.quantity, followed by
product.prodName, a dollar sign, and then the item’s subtotal.
private function renderProductName( item:ShoppingCartItem ):String {

var product:Product = item.product;
return '(" + item.quantity + ') ' + product.prodName + ' $' + item.subtotdl;

3
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Make sure you either add the import for Product manually, or use code-completion to
auto-import it.

4 Find the list in the cartGroup, and instruct it to use the renderProductName labelFunction.

<s:List id="cartlList"
dataProvider="{shoppingCart.items}"
includeIn="Statel"
labelFunction="renderProductName"/>

5 Save and run the application. Notice how the items are formatted in the cart as you
add products.

(1) Buffalo 6.5

Your Cart Total: §

Using DataGroups

In previous lessons, you learned that the Flex 4 framework includes a container class named
Group, which can be used to contain any arbitrary visual elements as children and apply a lay-
out to them. A DataGroup follows the same concept, but rather than requiring the number of
children to be explicitly defined, it allows you to pass a dataset, and it will automatically create
one visual child for each item in the dataset. Take a look at this simple example:

<?xml version="1.0" encoding="utf-8"7?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark" >
<s:DataGroup itemRenderer="spark.skins.spark.DefaultItemRenderer">
<s:dataProvider>
<s:Arraylist>
<fx:String>Jeff Tapper</fx:String>
<fx:String>Mike Labriola</fx:String>
<fx:String>Matt Boles</fx:String>
<fx:String>Simeon Bateman</fx:String>
</s:Arraylist>
</s:dataProvider>
<s:layout>
<s:VerticallLayout/>
</s:layout>
</s:DataGroup>
</s:Application>
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Here, you have a simple Flex application with only one child, a DataGroup container.
The DataGroup is instructed to use a class called DefaultltemRenderer to render each item.
You will examine the DefaultltemRenderer and alternatives to it shortly.

Next, a dataset is assigned to the DataGroup’s dataProvider property. In this case, the data-

set is an ArrayList. In Lesson 8, “Using Data Binding and Collections,” you learned that
ArrayCollections not only provide the benefit of data binding but also have a rich set of
additional features for sorting, filtering, and finding data quickly. An ArrayList is like an
ArrayCollection in that it proxies an Array to provide data binding. Unlike the ArrayCollection,
the ArrayList does not provide the additional functionality of sorting, filtering, or search-

ing for items. This is why the ArrayList can be thought of as a lighter-weight version of the
ArrayCollection class, concerned only with providing bindability to an underlying Array.

Lastly, the DataGroup has its layout set to be vertical. When this is run, four instances of the
DefaultltemRenderer will be created, one for each item in the ArrayList. The renderer will use
a Label component to show each item.

Jeff Tapper
Mike Labriola

Matt Boles

Simeon Bateman

Implementing an itemRenderer

As you saw in the previous example, you tell the DataGroup how to display the elements from
its dataProvider by specifying a class to be used as its itemRenderer. In the last example, the
DefaultltemRenderer class was used, which simply uses a label to display each element. You
can easily create your own itemRenderer as well.

When you create your own itemRenderers, your new class can either implement the
[DataRenderer interface, or you can subclass a class that already implements that interface,
such as the DataRenderer class. The IDataRenderer interface simply dictates that the imple-
menting classes have get and set functions for the data property, which is data-typed generi-
cally as an Object. The way the itemRenderer works is that one instance of the renderer will
be created for each element in the dataProvider (this isn't entirely true, but this myth will be
exposed later in this lesson, when you learn about virtualization), and the data property of the
itemRenderer is set with the data for that element in the dataProvider.
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In this exercise, you will create an itemRenderer that implements the IDataRenderer interface

and displays the element in a TextInput instead of a Label.

1 Import the DataGroup.fxp from the Lesson10/independent directory into Flash Builder.
Please refer to Appendix A for complete instructions on importing a project.

In the DataGroup.mxml file in the default package of the src directory, you will find the

code base shown in the previous section.

2 Right-click the src folder of the DataGroup project, and choose New MXML Component.

Leave the package blank. Specify the name as TextInputDataRenderer, and set it to be
based on spark.components.TextInput. Click Finish.

,m.‘., T = -_E'_pﬂvv\

New MXML Component Y

Create a new MXML component.

Source folder: DataGroup/src
Package: Browse...
Name: TexdtInputDataRenderer

Based on: spark.components. Textinput Browse..

@ Finish ] [ Cancel

This will create an MXML file with the following contents:

<?xml version="1.0" encoding="utf-8"7?>
<s:TextInput xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/mx">
<fx:Declarations>
<!-- Place non-visuadl elements (e.g., services, value objects) here -->
</fx:Declarations>
</s:TextInput>
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3 Add an attribute to the <s:TextInput tag>, setting an implements attribute equal to the
value mx.core.IDataRenderer.

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

<s:TextInput xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
implements="mx.core.IDataRenderer">

<fx:Script>

<![CDATAL

import mx.core.IDataRenderer;

11>
</fx:Script>
<fx:Declarations>

<!-- Place non-visual elements (e.g., services, value objects) here -->
</fx:Declarations>

</s:TextInput>

If you used code completion, a Script block and an import for IDataRenderer will be
added for you. If not, add these items manually now.

4 Add a private variable in the Script block, called data, with a data type of Object.

private var data:Object;

5 Select the data element, right-click it, and choose Source > Generate Getter/Setter.

fx:SCnpt? ERERES=N 22 | Undo Typing Ctri+Z
<1 [CDATAL Revert File
import mx.cor{[]] Save Ctri+S
private var
11> Open Declaration B
/fx:Script> Open Call Hierarchy Crl+ Alt+H

fx:Declarations>
Open Skin Declaration

<1-- Place non-vi. objects) here —->
/fx:Declarations> Quick Qutline Crl+0
extInput> Show In Alt+Shift+W »
Cut Ctrl+ X
Copy Ctrl+C
Paste Ctrl+V
Source » Toggle Block Comment Ctrl+Shift+C
Refactor » Add CDATA Ctrl+Shift+D
Quick Fix Ctrl+1 Correct Indentation Ctrl+I
References 3 Organize Imports Ctrl+Shift+0
»
et Generate Getter/Setter...
Create Watch Expression
Run to Line
Run As 13
32 | ©§ Data/Services | B3 Net Debug As b
Profile As 13

Run Application Location  Type

Set as Default Application

Team »
Compare With »
Replace With »

Preferences... Writable Insert
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6 Leave the default choices in the Generate Getter/Setter wizard and click OK.

Variable data

[7] Make private

Renameto:r _data

Getter/setter

Name: data

Generate: Getter Setter

MNamespace: [public v]
Insert code: [Befare first method V]
Previews | [ OK 1| Cancel

This wizard will create the public get and set functions for the data property and rename
the private data to _data. The resulting code will look like this:

private var _data:Object;
public function get data():0bject

{
return _data;
ks
public function set data(value:Object):void
{
_data = value;
ks

7 Add a [Bindable] metadata tag above the get data() function, and specify an event
called dataChanged.
[Bindable(event="dataChanged")]

public function get data():0bject
{

return _data;

}

As you learned in Lesson 8, this indicates that any elements bound to this class’s data
property will be automatically updated when this class dispatches an event named
dataChanged.
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8 In the set data(Q) function, dispatch a new event, named dataChanged, after you set the
value to the _data property.

public function set data(value:Object):void
{

_data = value;

dispatchEvent( new Event( "dataChanged" ) );
}

Your renderer will now dispatch a dataChanged event each time the data property is set,
allowing elements that are bound to it to be updated.

9 In the root tag, bind the text property to the toString() method of the data property.

Your renderer is now complete. All that remains is to tell the DataGroup to use it. The
complete code for the renderer should look like this:

<s:TextInput xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
implements="mx.core.IDataRenderer"
text="{data.toString(}">
<fx:Script>
<![CDATAL
import mx.core.IDataRenderer;
private var _data:Object;
[Bindable(event="dataChanged")]
public function get data():0bject
{
return _data;

3

public function set data(value:Object):void
{

_data = value;
dispatchEvent( new Event ("dataChanged") );
}

11>
</fx:Script>
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects) here -->
</fx:Declarations>
</s:TextInput>

10 Switch back to DataGroup.mxml. Change the itemRenderer of the DataGroup to use
your newly created TextInputDataRenderer instead.

<s:DataGroup itemRenderer="TextInputDataRenderer">
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11 Save and run the application. Notice that this time, the elements are rendered as
TextInputs, rather than as Labels.

Jeff Tapper

Wike Labriola

Matt Boles

Simeon Bateman

An alternative to implementing the IDataRenderer class yourself is to use a base class, such as
the DataRenderer class, that already implements this class. You will do this in the next exer-
cise as you change ProductItem to be a DataRenderer.

Using a DataGroup in the ShoppingView

In this exercise, you will switch the VGroup that has the Productltem instances to be a
DataGroup that uses Productltem as a DataRenderer.

1 Open the Productltem.mxml from the FlexGrocer project file that you used earlier in
this lesson.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer-PreDataRenderer.fxp project from the
Lesson10/intermediate folder. Please refer to Appendix A for complete instructions on
importing a project should you ever skip a lesson or if you ever have a code issue you
cannot resolve.

2 In Productltem.mxml, change the opening and closing tags from Group to be
DataRenderer. Add a width="100%" attribute to the tag.

As mentioned earlier, the DataRenderer class is a subclass of Group that implements the

IDataRenderer interface.

<s:DataRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"

xmlns:mx="library://ns.adobe.com/flex/mx"
width="100%">

</s:DataGroup>

3 In the Script block, override the data setter. In it, set the class’s product property to the
value passed to the function. You will need to cast the value as a Product.
public override function set data(value:Object):void{
this.product = value as Product;

}
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With this small change, your Productltem class can now function as a DataRenderer.
Each time the data property is set, it is in turn passed to the product property, which
is already bound to the controls. Next you will change the ShoppingView class to use a
DataGroup with your new renderer.

4 Open ShoppingView.mxml. Find the VGroup that contains the three Productltem
instances. Change the opening and closing VGroup tags to be DataGroup tags instead.
Remove the three Productltem instances that are the children.
<s:DataGroup width="100%" height="100%"

width.cartView="0" height.cartView="0"

visible.cartView="false">
</s:DataGroup>

Next, you will need to specify the dataProvider and itemRenderer.

5 Add an itemRenderer attribute to the opening DataGroup tag, which specifies
components.ProductItem as the itemRenderer.
<s:DataGroup width="100%" height="100%"
width.cartView="0" height.cartView="0"
visible.cartView="false"

itemRenderer="components.ProductItem">
</s:DataGroup>

6 Add a dataProvider attribute to the DataGroup, which is bound to the groceryInventory
property.
<s:DataGroup x="0" y="0" width="100%" height="100%"
width.cartView="0" height.cartView="0"
visible.cartView="false"
itemRenderer="components.ProductItem"

dataProvider="{groceryInventory}">
</s:DataGroup>

If you save the files and run the application, you will see the products are all rendered on
top of each other, with the text being unreadable. This is happening because we haven’t
specified a layout object for the DataGroup to use.

BEwRHedten

8.5
AddToCart
Remove From Cart
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7 As a child tag to the DataGroup, specify a VerticalLayout instance as the value of the
layout property.

<s:DataGroup x="0" y="0" width="100%" height="100%"
width.cartView="0" height.cartView="0"
visible.cartView="false"
itemRenderer="views.ProductItem"
dataProvider="{groceryInventory}">
<s:layout><s:VerticallLayout/></s:layout>
</s:DataGroup>

Now as you save and run the application, the products render properly.

S
A -l [

Dairy O

[Bufalo
l4

AddToCart
Remaove From Cart

T Bone Steak

b=

AddToCart
Remaove From Cart

[Whole Chicken

_‘-—-‘

Understanding Virtualization

Each visual object takes processor time to create and RAM to store. It is inherently inefficient
to create and store visual objects that are not displayed to the user. Virtualization solves this
problem by creating visual objects only for the elements that will be seen. If the user needs

to scroll to see more elements, they are not created initially; instead, as the user scrolls, the
objects that are scrolled off the screen are recycled and reset to display the new elements that
are being scrolled on-screen.

With virtualization, if a dataset of 1000 items is set in a DataGroup that has room to show 10
renderers, the application will need to create only 10 instances of the renderers rather than
1000, greatly reducing the impact on the processor and RAM.
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To enable virtualization for a DataGroup, you set the useVirtuadlLayout property of the Layout
class to true (it is false by default).
<s:layout>

<s:VerticdllLayout useVirtuallLayout="true"/>
</s:layout>

As you know, the layout objects are used by many Flex components, not just DataGroups.
However, not all of these support virtualization. If you try to specify a layout to use virtualiza-
tion in a component that does not support virtualization, the component will simply ignore
that attribute of the layout object. In other words, even if you tell the layout of a Group to

use a virtual layout, it will still create all its children, visible or not, because Groups don’t

support virtualization.

Implementing Virtualization

In this exercise, you will take an existing application that has 25 items in a dataProvider of a
DataGroup but has room to show only four items at a time, and instruct it to use virtualization.

1 Import the Virtualization.fxp from the Lesson10/independent directory.

In the VirtualizedVGroup.mxml file in the default package of the src directory, you will
find an application that contains a DataGroup with 25 items in its dataProvider and that
uses a variation on the TextInputRenderer you created earlier in this lesson.

2 Run the Virtualization application in Debug mode. Notice in the Console that there are
25 trace statements, one from the creationComplete event of each of the itemRenderers.

Jacoby Ellsbury .
< /| |Dustin Pedroia

Z </3:5¢| [ictor Martinez
1 </s:Rpplic||Kevin Youkilis b/

2

-

B R W oW W W

4 Done

& Consale &2 I 5 DatafSerchS| E3 Network Momtor‘

Virtualization [Web Application] file:/G/Users/jtapper/books/flex/flexd/svn/Lessons/Le:
TextlnputUatalenderer Created

TextInputDataRenderer Created

TextInputDataRenderer Created

TextInputDataRenderer Created

TextInputDataRenderer Created

TextInputDataRenderer Created

TextInputDataRenderer Created

TextInputDataRenderer Created

As you scroll through the items, you will find you can never see more than five items at any
one time (and most times see only four items at a time). However, as you can clearly see in
the Console, there are far more than five instances of the TextInputDataRenderer created.
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3 Find the instantiation of the VerticalLayout, and add the attribute useVirtuadlLayout="true".
Save and debug the application again. Notice this time, there are only five trace statements
of the TextInputDataRenderer instantiated.

Jacoby Ellsbury A

Dustin Pedroia

Victor Martinez

Kevin Youkilis b

Dane

[SWF] C:\Users\jtapper\books\fld
TexcInputDataRenderer Created
TextInputDataRenderer Created
TextInputDataRenderer Created
TextInputDataRenderer Created
TextInputDataRenderer Created

Now you can see the real power of virtualization. Rather than having to create an instance of
the renderer for each item in the dataProvider, which would be 25 total renderers, only five
are created, as that is the most that can be seen in the control at any one time. There is no
need to create and keep an additional 20 items in memory; instead, the same five renderers
will be used to render whichever items need to be seen at any given time.

Virtualization with Lists

With the List class, virtualization is enabled automatically, so you do not need to explicitly tell
the layout class to use useVirtuadlLayout. That much is assumed. In addition to virtualization,
Lists also add selectability. Selectability is the idea that the user will be presented with sev-

eral items and be allowed to choose one or more of them. Lists provide a series of properties,
methods, and events surrounding the ideas of selectability. For instance, the selectedIndex and
selectedItem properties allow you to specify or retrieve what is currently selected in the list.

In this exercise, you will build a renderer to display the various categories shown in the
top navigation of the application and specify the list displaying the categories to use that
new renderer.

1 Open the FlexGrocer project.

2 Right-click the components folder, and create a new MXML component named
NavigationItem. Specify the layout to be VerticalLayout, and the base class to be
spark.components.supportClasses.ItemRenderer. Remove the height and width values.

ItemRenderer is a subclass of DataRenderer, which additionally implements the methods
specified by the itemRenderer interface. These include properties and methods related to
displaying which items are and are not selected in a list.
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3 Add an Image tag, specify a height of 31 and a width of 93. Set the source of the image to

be assets/nav_{data.name.toLowerCase()}.jpg.

<mx:Image
source="assets/nav_{data.name.toLowerCase()}.jpg"
height="31" width="93"/>

If you look in the assets directory, you will find six files, with names such as nav_dairy.jpg,
nav_deli.jpg, and so on. You may notice that the six names are very similar to the names
of the categories from the category.xml file, with the difference that the names of the
categories in the XML start with an uppercase letter, and in the filenames the categories
start with a lowercase letter. To compensate for the difference of the upper- to lower-

case letters, invoking the String class’s toLowerCase() method forces the name to be all
lowercase, so it can match the case of the file names. After the toLowerCase() method, the
category that has a name of Dairy is lowercased and is concatenated into nav_dairy.jpg.

After the Image, add a Label whose text is bound to the name property of the data object.

<s:Label text="{data.name}"/>

In addition to the image, the desire is to show the category name below the image.

Find the VerticalLayout instantiation, and add a horizontalAlign="center" attribute.

<s:layout>
<s:VerticalLayout horizontalAlign="center"/>
</s:layout>

Specitying a horizontalAlign of center will align the image and label horizontally with
each other. You now have a functioning renderer that you can use in a List class to display
the various categories.

Switch back to FlexGrocer.mxml.
The List displaying the categories is instantiated in the main application, FlexGrocer.mxml.

Remove the labelField attribute from the instantiation of the List in the controlBarContent.
Replace that attribute with the itemRenderer for this List to be your newly created
NavigationItem class. Change the height property of the List to 52 to compensate for the
larger size of the image and text.

<s:List left="200" height="52"
dataProvider="{categoryService.categories}"
itemRenderer="components.NavigationItem">
<s:layout>
<s:HorizontallLayout/>
</s:layout>
</s:List>
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8 Save and run the application. It should now render the images and labels appropriately.

Displaying Grocery Products Based on Category Selection

You just passed a dataset to a List control and had an item display for each object in the
dataset. At some point you will also want to filter the collection of products to show only
the products matching the selected category.

Displaying Grocery Items Based on Category

The first step will be to create a filter function in the ProductService class, which will accept a
category id and filter the collection to show only the matching products.

1 Open the ProductService class you created in Lesson 9, “Breaking the Application into
Components.”

2 Create a private variable named selectedCategory, with a data type of Number, and a
default value of 1.

private var selectedCategory:Number=1;

3 Create a public function named filterForCategory() that accepts a Product as an argu-
ment and returns a Boolean. In the body of the function, return a Boolean indicating
whether the catID of the argument matches the selectedCategory property.
public function filterForCategory( item:Product ):Boolean{

return item.catID == selectedCategory;

}

4 In the handleProductResult() method, after the products ArrayCollection is instantiated,
specify a filterFunction() of the products property to use your new filerForCategory()
method. Next refresh the products collection.

products.filterFunction = filterForCategory;
products.refresh();

Now, when the collection is created, the filterForCategory() method is specified as its
filter function, and the collection is refreshed, so the filter function will rerun.
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5 Lastly, create a public function named filterCollection() that accepts a numeric argu-
ment, named id. Inside the function set the id as the value of the selectedCategory
property, and then refresh the collection.
public function filterCollection( id:Number ):void{

selectedCategory = 1id;

products.refreshQ);
}

You now have everything you need in place to filter the collection to a specific category.
All that remains is to call the filterCollection() method whenever the category changes.

Adding a Change Handler to the Category List

When the user selects an item from a list, a change event is broadcast, indicating that the
selected item in the list is no longer the same. In this exercise, you will handle the change
event, and pass the id of the selected category to the ProductService to filter the collection
so that only matching products are shown.

1 Open FlexGrocer.mxml.

2 Find the List class in the controlBarContent. Add a change handler to the List. Allow
code completion to generate a change handler for you.

<s:List left="200" height="52"
dataProvider="{categoryService.categories}"
itemRenderer="components.NavigationItem"
change="’l">
<s:layout>
<s:Horig
</=:layout>
</3:Tisty

¥ Generate Change Handler

This will create a method named 1ist1_changeHandler() for you, which accepts an argu-
ment named event, of type IndexChangeEvent. This method will automatically be set as
the change handler for your list.

protected function listl_changeHandler(event:IndexChangeEvent):void

{
// TODO Auto-generated method stub

3

3 Replace the // TODO auto-generated method stub of the 1ist1_changeHandler() with a call
to the filterCollection() method of the productService, passing in the id of the selected
item from the list (event.target.selectedItem.categoryID).

protected function listl_changeHandler(event:IndexChangeEvent):void

{

productService.filterCollection( event.target.selectedItem.categoryID );

3



What You Have Learned

Save and run the application. Now, as you select products from the top category list, the prod-

ucts displayed in ShoppingView are updated accordingly.

NOTE: The “add to cart”functionality no longer works when you have completed these steps.

This is expected. In the next lesson, you will use events to fix this problem.

What You Have Learned

In this lesson, you have:

Populated a List control with a dataset (pages 238-241)

Used a DataGroup with a dataset to display information with an itemRenderer (pages
241-242)

Created an itemRenderer (pages 242-249)
Used the Generate Getter/Setter wizard (pages 242-249)
Learned about virtualization (pages 249-253)

Responded to a user’s choice from a list (pages 253-255)
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What You Will Learn

In this lesson, you will:

 Understand the benefits of loosely coupled architecture
 Dispatch events

o Declare events for a component

« Identify the need for your own event classes

o Create event subclasses

o Create and use a UserAcknowledgeEvent class

o Create and use a ProductEvent class

o Use event bubbling

o Use ProductEvent to add and remove a product

o Use the CollectionEvent to update the shopping cart total

—
—
Z
O
V)
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L
—

Approximate Time

This lesson takes approximately 2 hours to complete.




LESSONT1

Creating and
Dispatching Events

In previous lessons you worked with events from built-in objects, such as the clicking of a
Button or the changing of a List. You may remember that different events all descend from the
same Event class but can have more specific information, such as the Mouse position in the
MouseEvent. As you get deeper into application development, you will often need to dispatch
events that contain your own information. In this lesson, you will learn how to create an event
object, set the metadata for the object, and dispatch it.

This lesson presents an overview of how to dispatch events within your application, and how
to create new Event classes by creating a subclass of Event.

- -
; j Checkout
Dairy Deli Fruit Meat Seafood Vegetables
puffala (2) Buffalo 313
(1) T Bone Steak $9.92

’ (1) Whole Chicken 52.99
¢ Your Cart Total: $25.97
AddToCart View Cart

Remave From Cart
I Bone Steak

&

sddiptan (c) 2009, FlexGrocer
one & Intemnet | Protected Mode: Off H100%

The shopping cart allows you to add and remove items.
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Understanding the Benefits of Loose Coupling

At the end of Lesson 10, “Using DataGroups and Lists,” you were left without a way to add or
remove items from the ShoppingCart. With your newly refactored application, the buttons for
adding and removing are now inside the Productltem class; however, the ShoppingCart for
the whole application is defined within the ShoppingView class. This means that you can no
longer directly call the addItem() and removeItem() methods of the ShoppingCart instance.

Technically, it would be possible to make the shoppingCart property public and still access
the ShoppingCart instance from the Productltem through an expression like this:

this.parent.parent.shoppingCart

However, such an expression can be very problematic for maintaining and debugging the
application. During development, refactoring components is often desirable and sometimes
essential. If you decide that the DataGroup should be inside another component, perhaps one
responsible for all product display functions, the expression above may need to change as well.

Over the course of application development, one of two things tends to happen when using
these types of expressions. Either you devote an increasing amount of time to maintaining the
expressions as the application changes, which slows down progress and makes your day-to-
day work increasingly frustrating. Or, worse yet, you stop refactoring your components even
when it makes sense to do so. Maintaining the expressions becomes such a frustrating experi-
ence that you simply decide you will never change a specific area of code again. During active
development this often leads to workarounds and suboptimal code, and it can often ultimately
increase development time and the number of bugs.

Both of these ends have a common starting point. An expression like the one above caused
ProductItem to have a dependency on ShoppingView. This means that anytime ShoppingView
changes, you need to also remember to change Productltem manually. Creating these types of
interdependencies among objects in your application is often called tight coupling, or making
a tightly coupled application. In tightly coupled applications, objects often directly modify or
access each other’s properties, creating maintenance difficulties. While there will always be
some dependency between objects in an application, you need to strive to ensure that those
dependencies are appropriate.

It is often amusing and useful to think of objects using real-world analogs and models. In
the real world, most objects are loosely coupled, which makes tightly coupled examples hyper-
bolic and fun.

Consider a satellite navigation system that provides directions while you drive a car. You and the
navigation system exist in a loosely coupled way. When the navigation system is on, it provides
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events indicating whether you should turn or proceed straight. You interpret those events and,
ideally, make a decision that it is safe to turn or that you want to proceed in a different direction.
Ultimately, you decide whether to engage your muscles and turn the steering wheel.

In a very tightly coupled version of this same architecture, the navigation system would

take control of your body, forcing your muscles to move as needed to direct you to the new
location. As every person is a bit different, the navigation system would have the ability to
calibrate the amount of force required per muscle for each individual person. Perhaps it would
even need to know your diet or exercise schedule to monitor changes in your musculature to
ensure consistent results.

The point is simply that the tightly coupled architecture often involves objects having too
much information and interacting directly with the internals of other objects. Further, once
you make that first concession to make something tightly coupled, you often start down a
path of making more and more concessions to make your application work. A loosely coupled
architecture strives to use the ideas of notification and interfaces to allow objects to manage
themselves more successfully.

In application development, maintaining only appropriate coupling can lead to better code
reuse, easier refactoring, and the ability to debug an application in parts as opposed to en masse.

Dispatching Events

To broadcast an event from a component, you need to use the dispatchEvent() method.

This method is defined in the flash.events.EventDispatcher class. Some objects in Flex (for
example, the UIComponent), descend directly from EventDispatcher and can dispatch events
without any further work.

The following is the inheritance hierarchy of the UIComponent class:

mx.core.UIComponent extends
flash.display.Sprite extends
flash.display.DisplayObjectContainer extends
flash.display.InteractiveObject extends
flash.display.DisplayObject extends
flash.events.EventDispatcher

The dispatchEvent() method takes a single argument, which is an event object to be dispatched.
When an event is dispatched, anything listening for that event is notified, and any event listeners
(handlers) are executed. This offers a way to create a loosely coupled architecture.

1 Import the EventLab.fxp from the Lesson11/independent/ folder into Flash Builder.
Please refer to Appendix A for complete instructions on importing a project.
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2 Open and run EventLab.mxml.

Warning: Something to be warned about!

Some type of long-winded
warning message
describing a problem
would most likely go here!
Do you want to proceed?

o

The application displays a simple warning dialog with an image, text, and Ok and Cancel
buttons. You will use this dialog throughout this lesson, adding events and eventually
making the Ok and Cancel buttons function properly.

The EventLab application contains two custom components: WarningDialog.mxml and
OkayCancelGroup.mxml. These custom components are nested inside the Application, as
the following diagram demonstrates:

Application

WarningDialog

Image U3

OkayCancelGroup

The WarningDialog is directly inside the Application. It contains an image, text about the
warning, and a custom component called OkayCancelGroup. The Ok and Cancel but-
tons are so often reused together in an application that they have been put into a custom
component for this lab.

3 Close your browser and open the OkayCancelGroup.mxml class from the components
package.

4 Find the MXML tag for the Ok button. Inside that tag, begin typing the word click. After
the third letter, Flash Builder will understand that you intend to handle the click event.
Press Enter, and Flash Builder will complete the word click and add the equal sign and
quotes. Flash Builder will now prompt you to Generate Click Handler. Either click the
option with your mouse or press Enter.
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<=:Button id="ok" label="0k" click="["/>
<3:Button id="cancel" label="Cancel"}
</8:Group>

¥ Generate Click Handler

Flash Builder will generate the <fx:Script> block along with a new function named
ok_clickHandler(), which accepts a MouseEvent.

Repeat step 4 for the Cancel button. When complete, the relevant portion of your
OkayCancelGroup should read as follows:
<fx:Script>
<![CDATA[
protected function ok_clickHandler(event:MouseEvent):void

{
// TODO Auto-generated method stub

}

protected function cancel_clickHandler(event:MouseEvent):void

{
// TODO Auto-generated method stub

}

11>
</fx:Script>

<s:Button id="ok" label="0k" click="ok_clickHandler(event)"/>
<s:Button id="cancel" label="Cancel" click="cancel_clickHandler(event)"/>

Flex is a general-purpose component framework, so it dispatches general-purpose
events. For example, buttons in Flex dispatch a click event when they are clicked. That is
a wonderful starting point, but the concept of a click doesn’t mean much in the context
of your application.

Ultimately, when a button is clicked, it is likely to mean something specific. In this
component, when the Cancel button is clicked, it means the user wants to cancel the
operation. When the Ok button is clicked, it means the user acknowledges the issue and
wants to proceed.
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10

n

Therefore, for the purposes of writing code that is much more legible, maintainable, and
easier to debug, we often handle events like the click event inside a component, and then
immediately dispatch a new, more specific event that makes sense within the context of
the application.

Inside the ok_clickHandler() method, delete the //TODO comment and create a new
instance of the Event object, with the type userAccept.

var e:Event = new Event("userAccept");

This creates the new instance of the Event object, which will be dispatched to notify the
remainder of the application of the user’s choice.
Just after creating the event object, dispatch it.

this.dispatchEvent(e);

This dispatches the event so that any listening components can respond as needed.
Repeat these steps in the cancel_clickHandler() method, dispatching an event with the
type userCancel.

var e:Event = new Event("userCancel™);
this.dispatchEvent( e );

Save your component and open WarningDialog.mxml from the components package.

Find the instance of the OkayCancelGroup component. Inside this tag, inform Flex that
you wish to handle the userAccept event with a method named handleAccept(), passing
the event object to that method.

<components:0kayCancelGroup id="okCancelGroup"
left="219" bottom="22" userAccept="handleAccept(event)"/>

Note that you will not get the convenient code hinting and Flash Builder’s ability to gen-
erate an event handler for you at this time. In fact, if you save this file presently, you will
see an error in the Problems view. That is all right for now. You will examine these issues
soon and fix them in the next exercise.

Add a new method named handleAccept() to the Script block of WarningDialog.mxml.
The method will accept a single parameter named event of type Event.

private function handleAccept( event:Event ):void {

3



Declaring Events for a Component

© TIP: You may notice that when you are asked to create a function in this book, it is usually
private. However, when Flex creates functions for you, they are usually protected. Both private
and protected functions can be accessed by code within a given class, but not by other types
of objects in the system. However, when dealing with inheritance, protected functions can be
used by subclasses of your objects, whereas private functions cannot. As Flash Builder doesn't
know how your functions will be used, it simply defaults to a more permissive setting.

12 Save WarningDialog.mxml. Look at the Problems view and notice the error.

The Problems view is now showing an error: Cannot resolve attribute 'userAccept’ for

component type components.OkayCancelGroup.

While you are dispatching an event in your OkayCancelGroup named userAccept, the Flex
compiler, as of yet, is unaware of it.

For the compiler to know what userAccept means, you need to perform one additional step,
adding metadata to the component that specifically declares any events the component will
dispatch. This will also enable code-completion and handler generation in Flash Builder.

Declaring Events for a Component

Every component must explicitly declare the events it can dispatch. Components that are sub-
classes of other components can also dispatch any events that their superclasses have declared.
In Flex, events are declared with metadata tags. This is done with the [Event] metadata, which
is used to declare events publicly so that the MXML compiler can verify that the user did not
simply make a typo. In MXML, an event declaration looks like this:

<fx:Metadata>

[Event(nhame="userAccept",type="flash.events.Event")]
</fx:Metadata>

The <fx:Metadata> tag declares that the child elements are all metadata. Next, any metadata

is declared. Notice that the tags are enclosed within square brackets. Details for these tags are
defined within parentheses. In this example, you can see a userAccept event declared. This
event will be an instance of the flash.events.Event class. In this exercise, you will fix the error
from the previous exercise by declaring a custom event for the OkayCancelGroup component.

1 Open OkayCancelGroup.mxml from your components package.

2 Before the <fx:Script> block, add a metadata block to declare the userAccept event.

<fx:Metadata>
[Event(name="userAccept",type="flash.events.Event")]
</fx:Metadata>
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If the type is omitted, Flash Builder will assume it is an instance of the flash.events.Event
class. While in this case it might save you a few keystrokes, it is usually best to declare
the type each time you create a new Event declaration for completeness and additional
documentation.

Directly below the first Event declaration, but inside the same metadata tag, add a second
Event declaration for the userCancel event.
<fx:Metadata>

[Event(hame="userAccept’type="flash.events.Event")]

[Event(name="userCancel',type="flash.events.Event")]
</fx:Metadata>

Save OkayCancelGroup.mxml. The errors should now be gone, as Flash Builder under-
stands that this component will be dispatching the named events.

Return to the WarningDialog.mxml file and find the OkayCancelGroup tag again.

You will now handle the userCancel event. Begin typing userCancel. You will see that
Flash Builder now also understands that this component dispatches the userAccept and
userCancel events and offers code hinting. Choose the userCancel event and then choose
Generate UserCancel Handler.

components : OkayCancelGroup id="ockCancelGroup™ left="219" bottom="22"
userAccept="handleAccept (event)"”
user)>

Panel> 7 userAccept - OkayCancelGroup

¥ userCancel - OkayCancelGroup

7 Generate UserCancel Handler

2| o§ DatafSerwcas| E3 Network Monitor

=

i Location Ty

All Propg

27:37

Flash Builder will add a method named okCancelGroup_userCancelHandler() to your
component. The method will automatically accept a parameter of type Event because,
due to your metadata declaration, Flash Builder knows what type of event to expect.

Add a trace statement to the handleAccept() method that traces the words
WarningDialog: Accept to the console.



Identifying the Need for Custom Event Classes

7 Add a trace statement to the okCancelGroup_userCancelHandler() method that traces the
words WarningDialog: Cancel to the console. Your code should read as follows:
private function handleAccept( event:Event ):void {
trace( "WarningDialog: Accept" );

}

protected function okCancelGroup_userCancelHandler(event:Event):void {
trace( "WarningDidlog: Cancel" );

}

8 Debug your application. When you click the Ok or Cancel buttons, you should see the
corresponding text traced out to the Console view.

[ Pmblems‘ ¢ DatafSer... |E Network... L% WMJ A+ Saarch| [ ASDoc| ==l
& . e

Eventlsb [Web Application file/Ci/Users/ @ 3¢ % | [ GE (B3| o &~ [ |

[WarningDialog: Accept -3

[WarningDialog: Cancel

9 Terminate your debugging session and return to Flash Builder.

You now have a simple reusable component, capable of communicating with other areas of
the application in a loosely coupled manner.

Identifying the Need for Custom Event Classes

In the previous exercise, events notified other parts of the application about a user action. In
addition to notifications, you sometimes need to pass data with events. The flash.events.Event
class supports only the properties needed for the most basic style of event, but you are always
free to subclass events to make more specific types.

Passing data with events is a common practice in Flex and can be extremely beneficial. In this
example, you will record a timestamp each time a user clicks Ok or Cancel. This timestamp
may be used to log data later, but it is very important that you record the exact time when

the user clicks the button. To do that, you are going to create your own event class that will
contain this time information.

Earlier in this lesson and others, you used the dispatchEvent() method to broadcast an event
from a component. The dispatchEvent() method accepts an instance of the flash.events.Event
class as its only parameter. Therefore, any events you wish to dispatch must be subclasses of
this Event.
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You can add any methods or properties to your event, but you are required to override one
method each time you create a new Event. This method, named clone(), is responsible for
creating a new event based on the properties of your original event. In other words, it creates
an identical clone of it.

This method is used by the Flex framework in a number of places, including event bubbling,
a concept you will understand before the end of this lesson.

Building and Using the UserAcknowledgeEvent

You are about to create an event subclass. This event will have an additional timestamp prop-
erty, allowing your application to note the exact time when the button was clicked.

1 Right-click the src folder of the EventLab project and create a new ActionScript class.
Specify events as the Package name and UserAcknowledgeEvent as the Name of the
class. Set the superclass to flash.events.Event.

New ActionScript Class =
New ActionScript Class
Create a new ActionScript class,
Source folder: EventLab/src Browse...
Package: events Browse...
Name: UserAcknowledgeEvent
Modifierss @ public @) internal

[T] dynamic [ final

Superclass: flash.events.Event kﬁrmse..‘;
Interfaces: Add...
| Remaove |

Code generation options:
[] Generate constructor from superclass
[7] Generate functions inherited from interfaces

[C] Generate comments

@ [ Ensh ][ concal




Building and Using the UserAcknowledgeEvent

Filling out the dialog box automatically creates the skeleton of the class seen here.

package events {
import flash.events.Event;
public class UserAcknowledgeEvent extends Event {
public function UserAcknowledgeEvent(type:String,
=bubbles:Boolean=false, cancelable:Boolean=false) {
super(type, bubbles, cancelable);
}

Inside the class definition, create a public property named timestamp to hold a Date

instance.

public var timestamp:Date;

ActionScript doesn't have a time data type. However, the Date object can store both date

and time information.

Change the constructor to accept only two parameters: type, which is a String, and
timestamp, which is a Date. In the constructor, pass type to the superclass and store
the timestamp in the instance variable you created in step 2.

public function UserAcknowledgeEvent(type:String, timestamp:Date) {

super(type);
this.timestamp = timestamp;

}

Like all constructors in ActionScript 3.0, this one is public. The two arguments will be used
to populate the event. The timestamp property will be used to hold the time when the event
occurred. The type property defines the type of action that occurred to trigger this event
(for example userAccept or userCancel). Events often accept two other optional parameters,
which you just deleted. We will explore one of those optional parameters later in this lesson.

Override the clone() method. In this method, you will return a new instance of the
UserAcknowledge event with the same values.
override public function clone():Event {

return new UserAcknowledgeEvent( type, timestamp );

}

When you override a method in ActionScript 3.0, the method must be defined with
exactly the same parameters and return type of the superclass and must include the
override keyword. Therefore, the clone() method needs to be defined as public, it must
take no parameters, and it must return an instance of the Event class. Your new event is a
subclass of the Event class and can therefore be returned by this method.
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The complete UserAcknowledge class should look like the following code block:

package events {
import flash.events.Event;

public class UserAcknowledgeEvent extends Event {
public var timestamp:Date;
public function UserAcknowledgeEvent(type:String, timestamp:Date) {
super(typed;
this.timestamp = timestamp;

3

override public function clone():Event {
return new UserAcknowledgeEvent( type, timestamp );

3
}
3

5 Open the OkayCancelGroup.mxml file from your components package.

6 Inside the <fx:Script> block, find the ok_clickHandler(). Currently the method dis-
patches an instance of the Event class. Change this method to instantiate a new instance
of the UserAcknowledgeEvent class. Pass userAccept as the first parameter and a new
instance of the Date object as the second. Then dispatch this new event.
protected function ok_clickHandler(event:MouseEvent):void {

var e:UserAcknowledgeEvent =
=new UserAcknowledgeEvent("userAccept’, new Date() );

this.dispatchEvent( e );
}

Each time you create a new Date object, it defaults to the current Date and Time. If you
used the code-completion feature, an import for UserAcknowledgeEvent was added to
your class automatically; otherwise, you will need to manually add the import.

import events.UserAcknowlegdeEvent;

7 Repeat this process for cancel_clickHandler(). Instantiate a new instance of the
UserAcknowledgeEvent class, passing userCancel as the first parameter and a new
instance of the Date object as the second. Then dispatch this new event.
protected function cancel_clickHandler(event:MouseEvent):void {

var e:UserAcknowledgeEvent =
=new UserAcknowledgeEvent("userCancel, new Date());
this.dispatchEvent( e );
}

You are now dispatching a UserAcknowledgeEvent each time a button is clicked, how-
ever, the metadata for this class still indicates that you are dispatching generic Flash
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events. Change the metadata to indicate that each of these events will now dispatch
an events.UserAcknowledgeEvent instance.
<fx:Metadata>

[Event(hame="userAccept",type="events.UserAcknowledgeEvent")]

[Event(name="userCancel",type="events.UserAcknowledgeEvent")]
</fx:Metadata>

Your OkayCancelGroup is now broadcasting User AcknowledgeEvent instances in all
cases. All of your code will work properly at this point, and you can run it now to verify
this fact.

While event times are being stored, you will need to update your WarningDialog.mxml
file to output this new information.

Open the WarningDialog.mxml file from your components package.

Find the handleAccept() method and change the type of the event parameter to
events.UserAcknowledgeEvent.

private function handleAccept( event:UserAcknowledgeEvent ):void {
trace( "WarningDialog: Accept" )
ks

If you used the code-completion feature, an import for UserAcknowledgeEvent was
added to your class automatically; otherwise, you will need to manually add the import.

Previously this method accepted an instance of the Event class. Remember that your
UserAcknowledgeEvent is a type of Event, so this code will still work properly. However,
Flex knows that the timestamp property does not exist in the Event class. So, to use your
new timestamp, this method must be updated to the appropriate type.

Update the trace statement by adding a space after the word Accept and before the quota-
tion mark. Then concatenate the event.timestamp to the end of the output.
private function handleAccept( event:UserAcknowledgeEvent ):void {

trace( "WarningDialog: Accept " + event.timestamp );

}

Repeat this process for cancel, changing the event to type UserAcknowledgeEvent, adding
a space after the word Cancel and then concatenating the event.timestamp to the end of
the output.
protected function okCancelGroup_userCancelHandler(event:UserAcknowledgeEvent):
wyvoid {

trace( "WarningDialog: Cancel " + event.timestamp );

}
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12 Save and debug the application. It should now output the trace statements along with the
time of each click.

WarningDialog: Accept Wed Jul 28 15:59:26 GMT-0600 2010
WarningDialog: Cancel Wed Jul 28 15:59:26 GMT-0600 2010

13 Terminate the debugging session.

Understanding Event Flow and Event Bubbling

There are two broad categories of classes you have worked with so far in Flex: classes that
inherit from DisplayObject and classes that do not. All the Flex UI components such as Lists,
Buttons, and Labels are DisplayObjects. The value objects you created, as well as classes like
HTTPService, which do not have a visual display, are not DisplayObjects.

A lot of work is done in Flex to classes that appear on the screen. The Flash Player and Flex
framework need to size and position them on the screen, ensure that they are created at the
correct time, and eventually draw them on your monitor. Therefore Flash Player maintains

a list, called the display list, of every visual component currently available to the user. So

far, every time you have created a visual component, it has been added to the display list. In
Lesson 14, “Implementing Navigation,” you will learn to have a little more control over when
this occurs.

As a mental model, the display list can be thought of as a hierarchy, or tree. Each time
something is added to the list, it is added relative to its parent. So, a partial display list for the
EventLab application looks like this:

This is only a partial list, as in reality things like Buttons are actually further composed of

a label and a background, and so on. Only visual elements are added to the display list, so
objects without a display, like the HT'TPService, will not appear on this list. This is important,
because once something is on the display list, Flash Player provides additional functionality
when dispatching events.
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If the event target (the object dispatching the event) is not a visual element, Flash Player
simply dispatches the event object directly to the designated target. For example, Flash Player
dispatches the result event directly to an HT TPService component.

However, if the target is a visual element on the display list, Flash Player dispatches the event,
and it travels from the outermost container (the Application container in our simplified exam-
ple), down through the target component, and optionally back up to the Application container.

Event flow is a description of how that event object travels through an application. As you
have seen by now, Flex applications are structured in a parent-child hierarchy, with the
Application container being the top-level parent. Earlier in this lesson, you also saw that
flash.events.EventDispatcher is the superclass for all components in Flex. This means that all
visual objects in Flex can use events and participate in the event flow; they can all listen for an
event with the addEventListener() method and dispatch their own events.

During this trip from the Application to the component that was responsible for the event
(known as the target of the event) and optionally back to the Application, other components
within the event’s path may listen for and act on the event. In fact, components can decide if
they want to listen on the way to the object or on the way back to the Application.

The event flow is conceptually divided into three parts:

o The capture phase comprises all the components on the trip from the base application
to the parent of the event’s target. In other words, everything from the application to the
target, not including the target itself.

o The target phase occurs when the event reaches the target.

o 'The bubbling phase comprises all the components encountered on the return trip from
the target back to the root application.

The following image describes a branch of an application in which a Button is contained
within a Group, which is contained by a Panel, which sits in the root Application. For the
context of this example, other elements in the application are moot.

Application

Panel

Group

Button
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If a user clicks the Button, Flash Player dispatches an event object into the event flow. The
object’s journey starts at the Application, moves down to the Panel, moves to the Group, and
finally gets to the Button. The event object then “bubbles” back up to Application, moving
again through the Group and Panel on its way up.
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Target Phase

In this example, the capture phase includes the Application, Panel, and Group during the ini-
tial downward journey. The target phase comprises the time spent at the Button. The bubbling
phase comprises the Group, Panel, and Application containers as they are encountered during
the return trip.

All instances of the Event class have a bubbles property that indicates whether that event
object will participate in the bubbling phase of the event flow. If this property is set to true,
the event makes a round-trip; otherwise it ends when the target phase is complete.

All of this means that an event can occur in a child component and be heard in a parent.
Consider this simple example:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
click="showAlert(event)">
<fx:Script>
<![CDATAL
import mx.controls.Alert;
private function showAlert( event:Event ):void {
var msg:String = event.target.toString() +" clicked";
Alert.show( msg );
}
11>
</fx:Script>
<s:Panel id="panel"
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click="showAlert(event)" >

<s:Group 1id="group"
click="showAlert(event)" >

<s:Button id="button"
click="showAlert(event)"/>

</s:Group>

</s:Panel>
</s:Application>

In this case, there is a Button control inside a Group, inside a Panel, inside an Application.
When the button is clicked, the click event of the Button control is heard from the event
handler of the Button, Group, Panel, and Application, and therefore four Alert boxes pop up,
all saying the following:

TestApp.ApplicationSkin2._ApplicationSkin_Groupl.contentGroup.panel.PanelSkin6.
w_PanelSkin_Groupl.contents.contentGroup.group.button clicked

This string represents the entire path the event traveled in its journey to dispatch. The click
event of the Button control can be captured at the Button control itself or in any of the parent
containers of the Button instance. This happens because click is a bubbling event. The bubbles
property of the Event class is Boolean, which indicates whether an event should bubble. By
default, bubbles is set to false on newly created events (although it is preset to true for some
built-in events, such as click; you can check the API docs for this information about any
event). When you create event instances or event subclass instances, you can decide whether
you want to enable bubbling for the event. If you leave the bubbling to the default false value,
the event can be captured only at the source of the event (the Button control in the preced-
ing example). However, if bubbling is set to true, the event can be captured by a parent of the
dispatching component (such as the Group, Panel, and Application).

Currently, the OkayCancelGroup class dispatches an event, and that event is being used by
the WarningDialog. Next you will make that event bubble so that it can be handled in the
Application itself.

1 Open UserAcknowledgeEvent.as from the events package.

2 Locate the constructor and the call to the superclass.

public function UserAcknowledgeEvent(type:String, timestamp:Date) {
super(type);
this.timestamp = timestamp;

}
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The flash.events.Event constructor can accept up to three arguments. The first is the type,
which you are passing presently. The second is a Boolean flag indicating whether the
event should bubble, and the third is a Boolean indicating whether the event is cancelable
(whether another object can cancel the event).

Pass true to the bubbles argument of the superclass.

public function UserAcknowledgeEvent(type:String, timestamp:Date) {
super(type, true);
this.timestamp = timestamp;

3

This event will now make the return trip (bubble) from the OkayCancelGroup all the way
back up to the Application.

Open WarningDialog.mxml.

The event is now going to pass through this class on the way back to the Application.
Therefore, if you choose, you can act on the event here as well.

Add an <fx:Metadata> tag and the appropriate event metadata to the WarningDialog
indicating that this object will also dispatch a userAccept and userCancel event, both of
type events.UserAcknowledgeEvent.
<?xml version="1.0" encoding="utf-8"?>
<s:Panel xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx" width="400" height="225"
xmlns:components="components.*"
title="Warning: Something to be warned about!">

<fx:Metadata>
[Event(name="userAccept';type="events.UserAcknowledgeEvent")]
[Event(name="userCancel;type="events.UserAcknowledgeEvent")]

</fx:Metadata>

<fx:Script>

</fx:Script>

</s:Panel>

Feel free to copy the entire metadata block from the OkayCancelGroup if you wish to
save a few keystrokes.
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6 Open EventLab.mxml.

You can now listen for either of these events on the WarningDialog as well as the
OkayCancelGroup, as they will bubble up the display list.

7 Inside the WarningDialog tag, begin typing userAccept and userCancel. If the metadata
in step 5 was added correctly, Flash Builder will offer you code completion and the ability
to generate an event handler. Accept this offer, creating an event handler for both events.
<components:WarningDialog id="warningDialog"

horizontalCenter="0" verticalCenter="0"

userAccept="warningDialog_userAcceptHandler(event)"
userCancel="warningDidlog_userCancelHandler(event)"/>

8 Inside the warningDialog_userAcceptHandler(), add a trace statement to output the class
name, the event, and the timestamp as follows:
protected function warningDialog_userAcceptHandler(event:UserAcknowledgeEvent):
wvoid {
trace( "EventLab: Accept " + event.timestamp );

}

9 Inside the warningDialog_userCancelHandler(), also add a trace statement to output the
class name, the event, and the timestamp as follows:
protected function warningDialog_userCancelHandler(event:UserAcknowledgeEvent):
wvoid {
trace( "EventLab: Cancel " + event.timestamp );

}

10 Debug the EventLab application and click both the Ok and Cancel buttons.

WarningDialog: Accept Sun Feb 7 13:42:37 GMT-0600 2010
EventLab: Accept Sun Feb 7 13:42:37 GMT-0600 2010
WarningDialog: Cancel Sun Feb 7 13:42:37 GMT-0600 2010
EventLab: Cancel Sun Feb 7 13:42:37 GMT-0600 2010

Notice that the trace statement first occurs in the WarningDialog where the event is
received, followed by the EventLab. You have created a bubbling event and handled it
in the application. You are now ready to fix the product addition and removal in the
FlexGrocer application.

1 Terminate the debugging session and close the EventLab project.

You will now move back to the FlexGrocer application and apply this procedure there.
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Creating and Using the ProductEvent Class

In this next exercise, you will create an event subclass called ProductEvent. ProductEvent will
add a single property to the Event class named product, which will hold an instance of your
Product value object. You will then refactor the Productltem based on your new knowledge of
events to reduce some application coupling and restore functionality.

1 Open the FlexGrocer project.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson11/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Right-click the src folder and create a new ActionScript class. Set the Package of the new
class to events. Name the new class ProductEvent, and set flash.events.Event as the
superclass.

The skeleton for your new class should look like this:

package events {
import flash.events.Event;
public class ProductEvent extends Event {
public function ProductEvent(type:String, bubbles:Boolean=false,
w=cancelable:Boolean=false) {
super(type, bubbles, cancelable);
}
}
}

3 Create a new public property for your class, named product, with a data type Product.

If you use code hinting and choose the Product class from the list, the import statement
for valueObjects.Product will be added automatically; if not, you will need to manually
import the class.

4 Modify the constructor for your class so that it takes two arguments. The first argument will
remain the type, which is a String. The second argument is an instance of the Product class.

public function ProductEvent(type:String, product:Product ) {
}
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Inside the constructor, pass the type to the superclass, along with a true for the value of
the bubbles parameter. Set your local product instance variable equal to the product argu-
ment of the constructor.
public function ProductEvent(type:String, product:Product ) {

super(type, true);

this.product = product;
}

Override the clone() method. This method will return a new instance of the
ProductEvent class with the same type and product.
public override function clone():Event{

return new ProductEvent(type, product);

}

Save the ProductEvent class. The class should currently look like this:

package events {
import flash.events.Event;
import valueObjects.Product;
public class ProductEvent extends Event {
public var product:Product;

public function ProductEvent(type:String, product:Product ) {
super(type, true);
this.product = product;

}

override public function clone():Event {
return new ProductEvent( type, product );

}

Open ProductItem.mxml from your components package.
Remove the public variable named shoppingCart.

You are no longer going to attempt to add and remove items from the shopping cart
directly. Instead you will use events to inform other components of the user’s actions.

Find the addToCart() method. Delete all the existing contents of this method.
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11 Inside the addToCart() method, declare a new local variable named event of type
ProductEvent, and set it equal to a new instance of the ProductEvent event class. For the
type parameter of the ProductEvent constructor, pass the string addProduct. Then pass
the product argument of this method as the second constructor parameter. Finally, dis-
patch the event.
private function addToCart( product:Product ):void {

var event:ProductEvent = new ProductEvent( "addProduct', product );
dispatchEvent( event );
3
If you use code-completion, events.ProductEvent will be imported for you. If not, be sure
to import it manually.

12 Repeat this process for the removeFromCart() method, passing the string removeProduct
to the ProductEvent type parameter.
private function removeFromCart( product:Product ):void {

var event:ProductEvent = new ProductEvent( "removeProduct!, product );
dispatchEvent( event );
}

13 Add an <fx:Metadata> tag to this class. Inside it, declare that ProductItem.mxml will
dispatch two events named addProduct and removeProduct. Indicate that both events
will be of type events.ProductEvent.
<fx:Metadata>

[Event(nhame="addProduct)type="events.ProductEvent")]
[Event(nhame="removeProduct’type="events.ProductEvent")]
</fx:Metadata>

14 Save this class and ensure there are no problems in the Problems view.

You are now dispatching a bubbling event from the ProductItem when the AddToCart or

Remove From Cart buttons are clicked.

Creating a ProductList Component

As you learned in previous lessons, you create a custom component in Flex whenever you need

to compose new functionality. Previously, you created a DataGroup that displayed products on

the screen. While you still want to use that DataGroup, you now need a DataGroup that will
dispatch addProduct and removeProduct events. Anytime you make a component’s job more

specific, you are talking about subclassing. In this exercise you will subclass DataGroup to make

a ProductList. ProductList is a DataGroup with the extra event metadata needed by Flex.
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1 Right-click the components package and choose New > MXML Component.
Ensure the package is set to the word components and set the Name to ProductList.
Set the layout to spark.layouts.VerticalLayout and the “Based on” field to
spark.components.DataGroup, and clear the Width and Height fields. Click Finish.

New MXML Component @E‘g

New MXML Component .

Create a new MXML component.

Source folder: FlexGrocer/src
Package: components Browse...
Name: ProductList

Layout: spark.layouts.VerticalLayout -

Based on: spark.compenents.DataGroup| Browse...
Width: Height:

@ [ Fnsh ][ cance

2 Set the itemRenderer property on the DataGroup node to components.ProductItem.

<?xml version="1.0" encoding="utf-8"7?>
<s:DataGroup xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
itemRenderer="components.ProductItem">
<s:layout>
<s:Verticallayout/>
</s:layout>
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects) here-->
</fx:Declarations>
</s:DataGroup>

The DataGroup in your ShoppingView uses components.Productltem as an itemRenderer.
This new ProductList is intended to replace that DataGroup with equivalent functionality
plus events.
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3 Add an <fx:Metadata> tag to this class. Inside it, declare that ProductItem.mxml will

dispatch two events, named addProduct and removeProduct. Indicate that both events
will be of type events.ProductEvent.

<fx:Metadata>
[Event(name="addProduct’type="events.ProductEvent")]
[Event(name="removeProduct'type="events.ProductEvent")]
</fx:Metadata>

This DataGroup is going to use the components.Productltem renderer. As you

declared earlier, that itemRenderer will dispatch two bubbling events: addProduct and
removeProduct. As you saw in the EventLab, when an event bubbles, you can listen for the
event on any of the parent instances. In this case, you will listen for the addProduct and
removeProduct events on the ProductList.

Save the ProductList class. It should read as follows:

<?xml version="1.0" encoding="utf-8"7?>
<s:DataGroup xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
itemRenderer="components.ProductItem">
<s:layout>
<s:Verticallayout/>
</s:layout>
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects) here-->
</fx:Declarations>
<fx:Metadata>
[Event(name="addProduct)type="events.ProductEvent")]
[Event(name="removeProduct'type="events.ProductEvent")]
</fx:Metadata>
</s:DataGroup>

Using the ProductList Component

You will now replace the DataGroup in your ShoppingView with your new ProductList
component.

1 Open the ShoppingView.mxml file and locate the DataGroup on approximately line 40.

2 Directly below the DataGroup, add a ProductList component.

If you used code-completion, Flash Builder automatically added a components name
space on your behalf. If you did not, you will need to add this namespace manually.

<components:ProductList/>
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3 Many of the properties on the DataGroup will be the same on your new ProductList.
Copy the width, height, and visible properties (for both the normal and cartView state) to
your ProductList tag.
<components:ProductList width="100%" height="100%"

width.cartView="0" height.cartView="0"
visible.cartView="false"/>

4 Finally, move the dataProvider property to the new ProductList and delete the
DataGroup. Your new ProductList tag should look like the following code:

<components:ProductList width="100%" height="100%"
width.cartView="0" height.cartView="0"
visible.cartView="false"
dataProvider="{groceryInventory}"/>

5 Save this file and run the application. You shouldn’t receive any errors, and the Products
should display as before.

Using ProductEvent to Add and Remove a Product

An instance of the ProductEvent class is bubbling up the display list each time the AddToCart
button is clicked. You are now going to listen to that event and use it to actually add the prod-
uct to the cart.

1 Open ShoppingView.mxml from the views package.

2 Inside the Script block, add a new private method named addProductHandler(.
This function will accept a single parameter named event of type ProductEvent
and return void.

° TIP: In this case we are writing the event handlers manually. When Flash Builder automatically
creates an event handler on your behalf, it normally names it to correspond to the control that
is using the event (so, something like productlistl_addProductHandler() if the ProductList
were using it). That is fine in most cases, but this particular handler is going to be used by
multiple controls, so we are naming it manually.

3 Still inside the Script block, add another new private method named
removeProductHandler(). This function will also accept a single parameter named
event of type ProductEvent and return void.

private function addProductHandler(event:ProductEvent):void {

}

private function removeProductHandler(event:ProductEvent):void {

}
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If you did not use code-completion, add the import for events.ProductEvent at this time.
Again, we are making these methods private as they are not needed outside this class.

Inside the addProductHandler() method, create a new local variable named sci of type
ShoppingCartltem. Set this variable equal to a new instance of the ShoppingCartItem
class, passing the product property of your event object to its constructor.

var sci:ShoppingCartItem = new ShoppingCartItem( event.product );

You already did the hard work by ensuring the event would have a reference to the
clicked product available. Now you simply need to use it.

Still inside the addProductHandler() method, add the ShoppingCartItem instance to the
shopping cart using the addItem() method of the shoppingCart reference. Your code
should look like this:
private function addProductHandler(event:ProductEvent):void {

var sci:ShoppingCartItem = new ShoppingCartItem( event.product );

shoppingCart.addItem( sci );
1

Duplicate this concept inside the removeProductHandler() method. Create a new local
variable named sci of type ShoppingCartItem and assign it a new ShoppingCartItem
instance with event.product passed to its constructor. However, in this case, call the
removeItem() method of the shoppingCart, passing the local sci variable.
private function removeProductHandler(event:ProductEvent):void {
var sci:ShoppingCartItem = new ShoppingCartItem( event.product );
shoppingCart.removeItem( sci );

3

You now have two event handlers ready to add or remove products from the cart. You
will now simply indicate that these two handlers should be used by your ProductList for
this purpose.

Find the ProductList tag and indicate that you will handle the ProductList’s addProduct
event with the addProductHandler() method, passing the event object.
<components:ProductlList x="0" y="0" width="100%" height="100%"
width.cartView="0" height.cartView="0"
visible.cartView="false"

dataProvider="{groceryInventory}"
addProduct="addProductHandler(event)"/>

Next, indicate that you will handle the ProductList’s removeProduct event with the
removeProductHandler() method, passing the event object.



Creating and Using the ProductEvent Class

<components:Productlist x="0" y="0" width="100%" height="100%"
width.cartView="0" height.cartView="0"
visible.cartView="false"
dataProvider="{groceryInventory}"
addProduct="addProductHandler(event)"
removeProduct="removeProductHandler(event)"/>

9 Save this class and run the FlexGrocer application.

You should now be able to add and remove products again using the buttons, but it is now
performed with events across components in a loosely coupled way.

Handling the Collection Change Event

As you already know, many Flex components and classes, some visual and some non-visual,
dispatch events that can be used in your application. In this exercise, you will perform a
minor refactoring of the ShoppingCart class and use one of these events to ensure that the
total of your ShoppingCart class always remains correct as you add and remove items.

1 Open ShoppingCartView.mxml from the views package.
2 Find the Label tag that displays the text Your Cart Total: $.
You will now change this Label to reflect the cart’s actual total.

3 Change the Label to append the total property of the ShoppingCart instance, named
shoppingCart, directly after the currency symbol. Surround the expression that retrieves
the total in curly brackets, indicating that it should be refreshed if the total changes. Your
code should look like this:

<s:Label text="Your Cart Total: ${shoppingCart.total}"/>

Flex will concatenate the initial portion of that string and the total property each time a
change in the total is noted. However, there is still one bug in our ShoppingCart class that
needs to be fixed.

In Lesson 8, “Using DataBinding and Collections,” we added an implicit getter and set-
ter to the ShoppingCartltem. Each time the ShoppingCartltem’s quantity changes, we
update the subtotal for that particular item. Unfortunately, the ShoppingCart itself also
has a total property. Right now, even though the subtotal for each item adjusts correctly,
the ShoppingCart’s overall total is not aware of that change and will therefore not rerun
the calculateTotal() method. Effectively, this means that if you update quantities of
given items through a method other than add or remove, the ShoppingCart total will not
track correctly.
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4 Open the ShoppingCart class from the cart package.

5 As the last item in the class, add a new method named handleItemsChanged(). This

method will accept a single parameter named event of type CollectionEvent.

If you used code-completion, CollectionEvent will be imported for you. If not, import
mx.events.CollectionEvent now. CollectionEvent is a special type of event broadcast from
collections such as the ArrayCollection. It indicates that one of the items in the collection
has changed.

Inside the named handleItemsChanged() method, call the calculateTotal() method of
this object.
private function handleItemsChanged( event:CollectionEvent ):void {

calculateTotal();
}

Every time the items in the ShoppingCart change, we will respond by recalculating the
total for the cart. In this way we can keep track of the changes to the total correctly.

Find the constructor for the ShoppingCart class. As the last line of the constructor,

you will add an event listener to the items ArrayCollection for the CollectionEvent.
COLLECTION_CHANGE event type. When this event occurs you want the handleItemsChanged
method called.

items.addEventListener(CollectionEvent.COLLECTION_CHANGE, handleItemsChanged );

If you use code-completion, Flash Builder will write much of this line on your behalf.
This is simply the ActionScript equivalent of adding an event listener in MXML and pass-
ing the event object.

The first parameter of the addEventListener() call is always a String specifying the type of
event. Unfortunately, in ActionScript, unlike in MXML, Flash Builder doesn’t look at the
event metadata and fill in String on our behalf. It is therefore a common convention to
create constants in the system, which are just strings with the name of the event preset on
your behalf. This simply prevents you from making a typo by ensuring that the event type
that you want to listen for does in fact exist.

Last thing to note: When you add an event listener in ActionScript, the second argument
is a function reference. So you don't type handleItemsChanged( event ) as you would in
MXML, but rather just handleItemsChanged.
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What You Have Learned

TIP: If you want to see how the constant works for yourself, hold down the Ctrl key and click
COLLECTION_CHANGE. Flash Builder will take you to the CollectionEvent class and you will see
a constant. This line of code works the same whether you use the constant or type the string
collectionChange.

8 Find the addItem() method and remove the call to calculateTotal().

Any change to the items ArrayCollection will now inform the ShoppingCart to recalcu-
late itself. You no longer need to call this explicitly when adding or removing an item.

9 Find the removeItem() method and also remove the call to calculateTotal().

10 Save this class and run the FlexGrocer application.

You can now add and remove items from the cart. As these items change, the total updates

automatically as it responds to a notification from the items ArrayCollection.

What You Have Learned

In this lesson, you have:

Learned the benefits of loosely coupled architecture (pages 258-259)
Dispatched events (pages 259-263)

Declared events for a component (pages 263-265)

Identified the need for your own event classes (pages 265-266)

Created and used an event subclass (pages 266-270)

Learned about event bubbling (pages 270-275)

Created the ProductEvent class (pages 276-281)

Used ProductEvent to add and remove a product from the cart (pages 281-283)
Used CollectionEvent to update the cart total (pages 283-285)
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What You Will Learn

In this lesson, you will:

o Define the viewable columns of a DataGrid through DataGridColumn

o Use a labelFunction and an itemRenderer to display DataGridColumn

information
o Create an MXML component to be used as an item renderer
o Create an inline custom item renderer for a DataGridColumn
« Raise events from inside an item renderer
 Sort the AdvancedDataGrid
o Style rows, columns, and cells in an AdvancedDataGrid

o Group data in an AdvancedDataGrid using both tags and ActionScript to
manipulate the grid’s data provider

o Display summary data in an AdvancedDataGrid using both tags and
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ActionScript

Approximate Time

This lesson takes approximately 2 hours to complete.




LESSON 12

Using DataGrids and
Item Renderers

In Lesson 10, “Using DataGroups and Lists,"you worked with datasets and some controls that
can be used to show the data. In this lesson, you will build on that set of base controls and be
introduced to the primary MXML component used to display and manipulate large datasets.

In this lesson, you will learn how to use the DataGrid component to display a dataset in an
interactive way using rows and columns. Aside from using the DataGrid in its simplest form,
you will learn how to override the default behavior of a particular column in the DataGrid by
implementing a custom item renderer; do a custom sort of the data in a column; and change
the editing controls that manage the underlying data. You will also use the sorting, styling,
grouping, and summary data features of the AdvancedDataGrid.

Vagstablas

The shopping cart displayed in a DataGrid
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Spark and MX

So far in this book we have managed to ignore a fundamental aspect of developing in Flex,
which is the use of multiple component sets. Flex 4 is the first version of Flex to have more
than one set of components, meaning that there are really two types of Labels, two types of
Buttons, and two types of TextInputs, among other controls. These two types are referred to
as MX and Spark.

The MX set of controls has been under constant evolution since Flex 1.0. The same basic con-
trols, with the same metaphors, have slowly developed over a number of releases. This set of
controls worked primarily through the object-oriented concept of inheritance, meaning that if
you wanted a control to behave in a new way, you extended the previous control and changed
some portion of its functionality.

Spark is a brand-new set of controls making their first appearance in Flex 4. In the Spark set
of controls, components are built through the concept of composition. You have actually been
working with this all along. When you wanted a group to be horizontal or vertical, you com-
bined the Group with a HorizontalLayout or VerticalLayout. This is composition.

While Spark is the future of Flex, it is not all-encompassing yet, meaning that the many years
of development that went into developing the MX component produced a component set
with huge diversity and functionality. Spark has had much less development time, so while it
performs extremely well, it does not have breadth of function that MX has today.

Therefore in Flex 4, we combine Spark and MX controls to achieve what we desire. Whenever
possible, we embrace Spark components, as they are easier to customize, are often more
performant, and will be the focus of continuing improvements. When Spark does not have

a feature we need yet (such as the Form, DataGrid, and AdvancedDataGrid), we use the MX
versions, which integrate nicely with Spark and allow us to complete our component set.

Introducing DataGrids and Item Renderers

Using a DataGrid as a way to display the data of your application provides the largest possible
number of options for your users to interact with the data. At the simplest level, the DataGrid
organizes the data in a column-by-row format and presents this to the user. From there, the
DataGrid can be configured to allow you to modify the data it contains.

In this lesson, you will make modifications to FlexGrocer, in which the DataGrid will give you
a view of the cart and the ability to both update and remove items from the cart.
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© TIP: Although the DataGrid does provide the most versatile manner of interacting with the
data of your application, it does come with additional overhead (performance and size). It is
wise to consider what you expect the user to do with the data or controls before you automati-
cally choose to use a DataGrid.

Displaying the ShoppingCart with a DataGrid

When you left off in Lesson 11, “Creating and Dispatching Events,” you had the contents
of your cart displayed in a List control with the ability to remove the current item you were
viewing via a Remove From Cart button. You will now use a DataGrid to display the contents
of the cart. The DataGrid control supports the syntax that allows you to specify the columns
explicitly through the DataGridColumn:
<mx:DataGrid .. >
<mx:columns>

<mx:DataGridColumn dataField=""..>

<mx:DataGridColumn..>

<mx:DataGridColumn..>

</mx:columns>
</mx:DataGrid>

The dataField is used to map a property in the dataset to a given column. The order in which
the DataGridColumns are listed is the order you will see the columns from left to right in the
DataGrid. This is useful when you need to specify a different order of the columns from the
one specified in the dataset. Each DataGridColumn supports a large number of attributes that
affect the DataGrid’s rendering and interaction with the given column.

1 Locate the components package that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson12/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Right-click the components package and choose New > MXML Component. In the dia-
log box, specify the Name to be CartGrid.

3 For the “Based on” value, click the Browse button. In the dialog box, begin to type
DataGrid until you see DataGrid - mx.controls displayed. Choose the DataGrid entry.
Click OK, then Finish.
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4 In the newly created component’s <mx:DataGrid> tag, add the editable property and

assign it the value true.
You are specifying editable as true because you will allow one of the columns to be
changed by the user. If it is set to false, the whole DataGrid becomes read-only.

<mx:DataGrid xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
editable="true">

After the <fx:Declarations> tag set, define an <mx:columns> tag set.

You will be adding DataGridColumn objects in the next steps, and they need to be nested
in the columns tag set.

In the <mx:columns> tag set, define an <mx:DataGridColumn> for the product name. Set the
headerText to Product, dataField to product, and editable to false.

<mx:DataGridColumn headerText="Product" dataField="product" editable="false" />

The headerText attribute specifies the text of the DataGridColumn header. If you don’t
specify this, it will take the value of the dataField attribute.

Because the editable attribute is set to true on the <mx:DataGrid> tag, you need to set it
to false for each column you don't want to use for editing.

Define an <mx:DataGridColumn> for displaying the quantity, and place it after the last
<mx:DataGridColumn>. Set headerText to Quantity and dataField to quantity.
<mx:DataGridColumn headerText="Quantity" dataField="quantity" />

This column will be used to allow users to change the quantity of a specific product they
want to buy.

Define an <mx:DataGridColumn> for displaying subtotals for each item and place it after
the last <mx:DataGridColumn>. Set headerText to Amount, dataField to subtotal, and
editable to false.

<mx:DataGridColumn headerText="Amount" dataField="subtotal" editable="false" />

Define an <mx:DataGridColumn> for displaying a Remove button. At this point only set
editable to false.

<mx:DataGridColumn editable="false" />

Later you will add functionality so a button will remove the item in a particular
DataGrid row.
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10 At this point, your component should appear as shown here:

<?xml version="1.0" encoding="utf-8"7>
<mx:DataGrid xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
editable="true">
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects)
here -->
</fx:Declarations>

<mx:columns>
<mx:DataGridColumn headerText="Product" dataField="product"
editable="false" />
<mx:DataGridColumn headerText="Quantity" dataField="quantity" />
<mx:DataGridColumn headerText="Amount" dataField="subtotal"
editable="false" />
<mx:DataGridColumn editable="false"/>
</mx:columns>
</mx:DataGrid>

11 Save CartGrid.mxml.

Using the CartGrid Component

You've created the basic component that uses a DataGrid to display data in the shopping cart
data structure. Now you will replace the placeholder DataGrid that was inserted earlier with
the newly created component.

1 Open ShoppingView.mxml from the views package.
2 Locate the <mx:DataGrid> block near the bottom of the file and remove it.

3 In the same location add the <components:CartGrid> component. Set the id to dgCart,
the includelIn to cartView, and the width and height to 100%.

4 1n the CartGrid, bind the dataProvider to shoppingCart.items.

<components:CartGrid id="dgCart"
includeIn="cartView"
width="100%" height="100%"
dataProvider="{shoppingCart.items}" />

5 Run the FlexGrocer.mxml. Add products to the shopping cart, and then click the
View Cart button.
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You should see the DataGrid with some data in it. At this point the information is not for-
matted correctly, but you see that the component is being used and data is being passed to
CartGrid. Note the Product column is showing up as text in the DataGrid, even though itis a
complex attribute in the dataset. This is because there is a toString() function declared on the
Product value object. If this weren't defined, you would see [Object Product]. You will look at
how to better display a complex object later. For now, this is what you should see:

[ 'Vour Canf Toms 526 46

| Product a | Cuanny ilmmnl |
[ProcucPutan ¥ | B8 |

[Produci]T Bone Steak 2 | 1998 |
| |

Adding Inline Editing Control for DataGridColumn

In a DataGrid, you can specify that a column of the data shown can be changed by the user
when focus is brought to the cell. This is done by setting the editable attribute to true. The
default editing control for the column is a text field. It is possible to specify which editor

to use when managing the data via the itemEditor attribute and the editorDataField. The
editorDataField specifies the attribute of the editing control used to manage changing the value
for the cell, as well as which attribute on that control the dataset should examine to get the
changed value. The following are the built-in controls from the MX package that you can specify
(full package names are needed unless the controls are imported into the containing page):

« Button Label

o CheckBox NumericStepper

o ComboBox Text (Default)

o DateField TextArea

o Image TextInput
As mentioned, in Flex 4 you can use controls from the MX and Spark packages together.
The DataGrid is from the MX package and has been designed to easily integrate with other
controls from the MX package. When specifying an itemEditor, the DataGrid will automati-

cally work with any of these built-in controls, as they all implement an interface named
IDropInListItemRenderer.

° TIP: You can also specify your own controls built from pieces of either the MX or Spark pack-
ages if you desire. Your new control simply needs to implement the IDropInListItemRenderer
interface in its class definition to work.
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1 Open the CartGrid.mxml file that you created in a previous exercise.

2 In the <mx:DataGridColumn> tag that maps to the quantity, set the itemEditor to
mx.controls.NumericStepper, set editorDataField to value.
<mx:DataGridColumn headerText="Quantity"

dataField="quantity"

itemEditor="mx.controls.NumericStepper"
editorDataField="value" />

This now has the Quantity column being edited as an MX NumericStepper. The
NumericStepper control lets the user select a number from an ordered set. The under-
lying value of the column is bound to the value attribute of the NumericStepper.

3 Save CartGrid.mxml. Run the FlexGrocer application, add the Buffalo product to the
shopping cart, and click View Cart.

When you click in the Quantity column, you will notice that it doesn’t open as a freeform text
field, but rather as a NumericStepper control.

D;ry'
| Your Cart Total: $13
Product a | Quantity Amount
[ProductjBuffalo 2] =113

Creating an Item Renderer for Displaying the Product

The default behavior of the DataGrid is to convert every value of the dataset to a string and
then display it. However, when you are dealing with a complex object that is stored in the
dataset, another alternative is to create a custom item renderer that shows more information
about the column. In this case, you are going to create a simple item renderer that shows the
product’s name and image.

When working with item renderers, you will find that there is an implicit public variable
available to you in the item renderer called data, which represents the data of the row itself.
You can use data to bind your controls without having to worry about what column you are
working with. When the DataGrid creates a column that has a custom item renderer associ-
ated with it, it creates a single instance of the cell renderer per row, so you don’t have to worry
which row of data you are working with in a renderer.

You have been using Spark components over MX components whenever possible. Although
there is no Spark DataGrid, you will still use Spark components when possible in the item
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renderers. You will use the <s:MXItemRenderer> as the base tag for your item renderers. This
class lets you use the Spark item renderer architecture with MX DataGrid.

1 Right-click the components package and choose New > MXML Component. In the
New MXML Component dialog box, set the Name to ProductName, the Layout to
HorizontalLayout, the base component to an MXItemRenderer; remove any width and
height values; and then click Finish.

This MXML file will define the layout of a given cell in the DataGrid. You are creating it
in a separate file so that, if needed, it can be used on multiple DataGrid columns and/or
multiple DataGrids.

2 In the <s:MXItemRenderers>, set the clipAndEnableScrolling attribute to true.

<s:MXItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
clipAndEnableScrolling="true">

This will ensure that none of the contents of the item renderer extend past the boundaries
of the renderer.

3 Place an <mx:Image> tag below the <fx:Declarations> tag set to display the product’s
thumbnail image. You need to set the source attribute to a hard-coded directory location,
but the filename should be bound to the imageName of the product object. That will make
it look like {'assets/" + (data.product as Product).imageName}. Also assign the width the
value of 100.

<mx:Image source="{'assets/' + (data.product as Product).imageName}"
wwwidth="100"/>

° TIP: The image location used is relative to the location where the main application is loaded
from, not the location of the file that contains the <mx:Image> tag.

It is worth mentioning here that you could have referred to the image name simply as
data.product.imageName. You might have already noticed the first advantage of casting
the object as type Product, and that is the code-completion supplied the imageName prop-
erty when you were typing the code. This would not have happened if you had not done
the casting.

The next advantage is even more important if you ever make changes to the Product
object. The refactoring tools now available in Flash Builder enable you to change the
name of the imageName property if you should ever want to. The reference is automatically
updated because it is a property of the Product object. Again, this will not happen if you
do not do the casting.
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4 Place an <s:Label> tag for the product name below the <mx:Image> tag. Bind the text
attribute to ( data.product as Product ).prodName. Set the height and width to 100%.

<s:Label text="{( data.product as Product).prodName}" width="100%"
=height="100%"/>

5 Save the ProductName.mxml file.
You cannot test this component at this time because it is not yet assigned to the DataGrid.
6 Open the CartGrid.mxml you created in the previous exercise.

7 Update the <mx:DataGridColumn> with a dataField of product with a new attribute,
itemRenderer, set to components.ProductName.
<mx:DataGridColumn headerText="Product"
dataField="product"

editable="false"
itemRenderer="components.ProductName" />

With the use of the itemRenderer attribute, you are overriding the default TextInput edi-
tor. You need to use the fully qualified class name to set your item renderer unless you
have imported the class package that it exists in.

8 Update the <mx:DataGrid> with a new attribute variableRowHeight set to true.

<mx:DataGrid xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
editable="true"
variableRowHeight="true">

It is necessary for you to set the variableRowHeight to true so that Flex resizes the row’s
height to accommodate the thumbnail image.

° TIP: This attribute can be used to allow for exploding details inside a DataGrid row. In this case,
you can have summary data in a cell that expands to show details if you click an icon or button.

9 Save CartGrid.mxml. Run the FlexGrocer application, add the Buffalo product to the
shopping cart, and click View Cart.

Your Cart Tofal: $6.5
Product 4 | Quantity Amaount
Bufialo 1 65
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Creating an Inline MXML Item Renderer for Displaying a Remove Button

Another option for creating an item renderer is through the <mx:itemRenderer> tag, which
allows you to declare and create the item renderer inline with the DataGridColumns. From a
compiler perspective, doing an inline item renderer is the equivalent of building it in an exter-
nal file (it actually compiles the code of the inline item renderer as a separate file internally).
Inside the <mx:itemRenderers> tag, you will place an <mx:Component> tag, which defines the
boundaries of the inline item renderer file from the rest of the page. Thus, the inside of the
<mx:Component> tag will have its own scope for which you will need to do imports, function
declarations, and the like.

° TIP: Although building inline item renderers will be very efficient from a coding perspective,
it does not allow you to reuse the item renderers for other DataGrids. Good candidates are item
renderers that are specific to one DataGrid only, such as action item controls.

Just like the item renderer you created in the previous exercise, this one will have access to
the data variable, which will hold the reference to the row. For this example, you will add a
Remove button to each row.

1 Open the CartGrid.mxml you created in the previous exercise.

2 Locate the fourth <mx:DataGridColumn> and change it to a DataGridColumn tag set by

«_ »

removing the “/>” at the end of the tag and adding just the “>” back on.

<mx:DataGridColumn editable="false">
</mx:DataGridColumn>

This is the placeholder column in the DataGrid. We'll use a start and end
<mx:DataGridColumn> tag because the item renderer definition will be placed inside it.
You also do not need to specify dataField, because there is no data you are mapping
directly to.

3 Place an <mx:itemRenderer> tag set and an <fx:Component> tag set inside the
<mx:DataGridColumn> tag.

<mx:DataGridColumn editable="false">
<mx:itemRenderer>
<fx:Component>
</fx:Component>
</mx:itemRenderer>
</mx:DataGridColumn>
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4 Place an <s:MXItemRenderer> tag inside the <fx:Component> tags to provide a container
for the Remove button. In the MXItemRenderer specify a vertical layout with its
horizontalAlign property set to center.

<mx:itemRenderer>
<fx:Component>
<s:MXItemRenderer>
<s:layout>
<s:VerticallLayout horizontalAlign="center"/>
</s:layout>
</s:MXItemRenderer>
</fx:Component>
</mx:itemRenderer>

When creating this inline item renderer, you want to use the vertical layout to help center
the button in the DataGrid no matter the size of the cell.

5 Place an <s:Button> tag after the layout but before the end of the MXItemRenderer. Set
the label to Remove and set the click event to call a removeItem() function that you will
create momentarily. Pass data as ShoppingCartItem as the parameter to the method. An
import statement for valueObjects.ShoppingCartItem should be added automatically to
the inline component. If not, add an <fx:Script> block inside the <s:MXItemRenderer>
tag, and include the import statement.
<s:MXItemRenderer>

<s:layout>

<s:VerticalLayout horizontalAlign="center"/>
</s:layout>

<fx:Script>
<![CDATAL
import cart.ShoppingCartItem;
11>
</fx:Script>
<s:Button label="Remove" click="removeItem( data as ShoppingCartItem)"/>
</s:MXItemRenderer>

You need to add the appropriate import statement, because the import statements made at the
top of the file are in a scope different from the inline item renderer.
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Reusing the ProductEvent Class

At this point there is no removeItem() method in your renderer. When you create this method
you will reuse code created in the previous lesson. In Lesson 11 you created an event subclass
to hold a Product value object. Now you will reuse that event subclass to dispatch the Product
object you want removed from the shopping cart.

1 Inside the <fx:Script> block, which is inside the MXItemRenderer you created in the last
section, create a private function named removeItem() that returns void and that accepts
one parameter, named item, of type ShoppingCartItem.

private function removeItem( item:ShoppingCartItem ):void {

3

2 Inside the removeItem() method, declare a new local variable named prodEvent of type
ProductEvent, and assign it a new instance of the ProductEvent event class. For the type
parameter of the ProductEvent constructor, pass the event name removeProduct. Then pass
the item.product value as the second constructor parameter. Finally, dispatch the event.
public function removeItem( item:ShoppingCartItem ):void {
var prodEvent:ProductEvent = new ProductEvent(

"removeProduct’, item.product );

dispatchEvent( prodEvent );
}

If you use code-completion, events.ProductEvent will be imported for you. If not, be sure
to import it manually. This event will now be dispatched from the itemRenderer and will
bubble up toward ShoppingView.

3 Outside the MXItemRenderer, just after the opening DataGrid tag, add an <fx:MetaData>
tag. Inside it, declare that CartGrid.mxml will dispatch an event named removeProduct.
Indicate that the event will be of type events.ProductEvent.
<fx:Metadata>

[Event(name="removeProducttype="events.ProductEvent")]
</fx:Metadata>

You are now dispatching the Product object you wish removed from the shopping cart.
Of course, to actually have it removed you must handle the dispatched event, which you
will now do in the next steps.

4 Save the file.

5 Open ShoppingView.mxml. Locate the instantiation of CartGrid you coded earlier in
this lesson.
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6 Place your cursor in the tag and press Ctrl-Spacebar to bring up code completion. Select the
removeProduct event that you just created in CartGrid. For the event handler call the previ-
ously created removeProductHandler() method and pass the event object as a parameter.

<components:CartGrid id="dgCart"
includeIn="cartView"
width="100%" height="100%"
dataProvider="{shoppingCart.items}"
removeProduct="removeProductHandler( event )"/>

The extended event is handled in the CartGrid component. The removeProductHandler()
method you built in the previous lesson does the removal of the product from the cart.

7 Run FlexGrocer and add items to the cart. Click the View Cart button and confirm you
can remove items from the cart using the Remove button.

Create a labelFunction to Display the Subtotal

You need to create a labelFunction to display the subtotal in the third column of the
DataGrid. Recall that in Lesson 10 you created a labelFunction to display the product
name in a List component. The method signature for a labelFunction on a DataGrid is
labelFunctionName(item:0Object, dataField:DataGridColumn).

1 In CartGrid.mxml, create a new <fx:Script> block.

2 Inside the <fx:Script> block, add a private function named renderPriceLabel with
the arguments item typed as a ShoppingCartItem and column with the datatype
DataGridColumn. The function itself will return a String.

private function renderPricelLabel( item:ShoppingCartItem,
= column:DataGridColumn ):String{

}

If you use code-completion, cart.ShoppingCartItem will be imported for you. If not,
be sure to import it manually.

Because the DataGrid has multiple columns that can each have its own labelFunction,

as well as share the same labelFunction, the second argument is used to distinguish
between which DataGridColumn is using the labelFunction. If you know that your func-
tion will be used on just one column, you can ignore the second argument in your code.

3 As the first line of code in the renderPriceLabel() function, create a variable local to the
function named subtotal with the datatype Number, and assign it the particular column’s
dataField value from the item.

var subtotal:Number = item[ column.dataField J;
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If you were not creating this function for use by multiple columns, you could have
assigned the variable simply as item.subtotal. This would have assigned the correct
value. But, since you want the function to be reusable, you use the column name to
retrieve the correct data, hence item[ column.dataField ].

As the last line of code in the function, return the subtotal of the item formatted with a $.

For now, you want to put a simple mask on the price to represent the number as a dollar
figure. The signature and functionality of the labelFunction is the same on the DataGrid
as it is on the List.

private function renderPricelLabel( item:ShoppingCartItem,
= column:DataGridColumn ):String{
var subtotal:Number = item[ column.dataField];
return "$" + String( subtotal );

1

Update the <mx:DataGridColumn> with a dataField of subtotal with a new attribute of
labelFunction set to renderPricelabel.

<mx:DataGridColumn dataField="subtotal" headerText="Amount"
labelFunction="renderPriceLabel" editable="false"/>

This will have the subtotal column use renderPriceLabel on each of the rows in
the DataGrid.

Check the code for the component you have built.
The final code for the CartGrid.mxml should look like the following:

<?xml version="1.0" encoding="utf-8"?>
<mx:DataGrid xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
editable="true"
variableRowHeight="true">
<fx:Metadata>
[Event(nhame="removeProduct’type="events.ProductEvent")]
</fx:Metadata>
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects)
here -->
</fx:Declarations>
<fx:Script>
<![CDATAL
import cart.ShoppingCartItem;

private function renderPricelLabel( item:ShoppingCartItem,
= column:DataGridColumn ):String {
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var subtotal:Number = item[ column.dataField J;
return "$" + String( subtotal );
ks
11>
</fx:Script>
<mx:columns>
<mx:DataGridColumn headerText="Product"
dataField="product"
editable="false"
itemRenderer="components.ProductName"/>
<mx:DataGridColumn headerText="Quantity"
dataField="quantity"
itemEditor="mx.controls.NumericStepper"
editorDataField="value"/>
<mx:DataGridColumn headerText="Amount"
dataField="subtotal"
editable="false"
labelFunction="renderPricelLabel"/>
<mx:DataGridColumn editable="false">
<mx:itemRenderer>
<fx:Component>
<s:MXItemRenderer>
<fx:Script>
<![CDATAL
import cart.ShoppingCartItem;

import events.ProductEvent;

private function removeItem( item:ShoppingCartItem ):void {
var prodEvent:ProductEvent = new ProductEvent
= ( "removeProduct’ item.product );
dispatchEvent( prodEvent );
h
11>
</fx:Script>
<s:layout>
<s:VerticalLayout horizontalAlign="center"/>
</s:layout>
<s:Button label="Remove"
click="removeItem( data as ShoppingCartItem )"/>
</s:MXItemRenderer>
</fx:Component>
</mx:itemRenderer>
</mx:DataGridColumn>
</mx:columns>
</mx:DataGrid>
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7 Save CartGrid.mxml. Run the FlexGrocer.mxml application, add the Buffalo product
to the shopping cart, and click View Cart. Notice both the formatting on the Amount
column and the Remove button in the shopping cart.
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Using the AdvancedDataGrid

The AdvancedDataGrid expands the capabilities of the normal DataGrid. The
AdvancedDataGrid control provides added features and greater control of data display, data
aggregation, and data formatting. In this section not all features of the AdvancedDataGrid will
be used. The less complex features are clearly explained in the Flex user documentation, so the
discussion here will cover some of the more conceptually difficult capabilities.

At this point, the shopping application does not have a good-use case for the AdvancedDataGrid,
so you'll practice with some smaller files.

Sorting the AdvancedDataGrid

In the AdvancedDataGrid, you can now sort by multiple columns, whereas the DataGrid can
sort only one column at a time. This behavior differs according to the Boolean value assigned to
the AdvancedDataGrid’s sortExpertMode property. When that property is set to false, clicking
the header area of a column makes that the first-priority sort. Clicking in the multiple-column
sort area adds more sort criteria. The numbers at the top of the columns indicate the sorting
order. If you wish to reset the top-level sort, click the header area of a column and that column

becomes the first-priority sort.

Header areas Multiple-column sort areas

cat 1a cost name  Za aty
bakery | 1.50 | bread '
bakery 0.33 donut
dairy 4.52 cheddar cheese
dairy 3.05 colby cheese
dairy 2.93 milk
dairy 0.32 sour cream
dairy 0.99 yogurt
fruit 1.05 apole

fruit 0.89 banana
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fruit 0.52 orange




Using the AdvancedDataGrid

1 Import the ADGStart.fxp project from the Lesson12/independent folder into Flash
Builder. Please refer to Appendix A for complete instructions on importing a project.

You have now imported the project so you can run the applications for AdvancedDataGrid.
2 Run the SortingADG.mxml application.

3 Click the cat header area to sort by product category, and note that the number 1 appears
in the multiple-column sort area.

By clicking in the header area, you set sorting by category to be the first-priority sort, and
the 1 that appears confirms this.

4 Now click in the multiple-column sort area for the name column to make it the second-
ary sort.

You see that the names are now sorted within categories and the number 2 that appears in
the name column confirms this is the second-level sort.

5 Click in the qty header area.
This changes the first-priority sort to be by quantity.

6 Click in the multiple-column sort area for the qty header. Note that the direction of the
arrow in the area changes.

By clicking in the multiple-column sort area, you toggle the sort from ascending
to descending.

7 Close the browser, return to Flash Builder, and close the SortingADG.mxml file.

Sorting in Expert Mode

When you set the sortExpertMode property to true, sorting behaviors change, as well as
component visuals. You will not see the multiple-column sort areas. To perform a multiple-
column sort in this mode, first click in the column header you want for the first-priority sort.
Then, Ctrl-click (or Command-click for the Mac) in the header area to add additional sort
criteria. The numbers at the top of the columns indicate the sorting order. If you wish to reset
the top-level sort, click (not Ctrl-click) the header area of a column, and that column becomes
the first-priority sort.
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No multiple-column sort areas available
when sortExpertMode set to true

VAN

dairy
dairy
dairy
dairy
dairy
fruit

fruit

fruit

>
cat 1a cost 2a name qty
bakery 0.33 donut

bakery

<«

1.53 bread

0.33 sSour cream
0.53 yagurt

2.39 milk

3.05 colby cheese
4.52 cheddar cheese
0.52 arange

0.99 banana
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1.05 apole

Open the application SortingExpertADG.mxml and note the sortExpertMode property is
set to true. Run the application.

Note that there are no multiple-column sort areas displayed.

Click the cat column header to sort the AdvancedDataGrid by product category. Now,
Ctrl-click (Command-click) the name column header.

Note that when you Ctrl-clicked the name column header, the names were sorted by
name within the category. Also, the number 2 appeared in the column header to indicate
the sorting order.

Ctrl-click again in the name header area.

Ctrl-clicking again in a header that already has a sort applied toggles the sort from
ascending to descending.

Click in the qty column header.
This resets the top-priority sort, in this case to the quantity field.

Close the browser, return to Flash Builder, and close the SortingExpertADG.mxml file.

Styling the AdvancedDataGrid

There are times when you will want to change the look of the AdvancedDataGrid. For

instance, you may wish to draw attention to a particular row, column, or cell. A common
example of this is to have negative numbers displayed in red. The AdvancedDataGrid allows

you to write and apply styling functions to implement this functionality.
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Styling columns
Your first task is to change the default look of the grid by applying a style to an entire column.

1 Open the application StyleColumnADG.mxml and run it.
Note that there is no special styling on the grid.

2 At the bottom of the Script block, create a new public function named myStyleFuncQ
which returns an Object. The function should accept two parameters, the first
named data, data-typed as Object, and the second named col, data-typed as
AdvancedDataGridColumn.

Note that the signature of the style function must accept two parameters, the first being
an Object and the second an AdvancedDataGridColumn. The first parameter represents
the data for a particular row in the AdvancedDataGrid, and the second contains informa-
tion about the column that the styleFunction property is associated with.

The function must return an Object, which is usually one of two kinds of values. The first
is null, which means you do not want any styling applied. The function can also return an
Object composed of one or more style properties and associated values.

3 In the body of the function, return an Object associating the color property with the
hexadecimal value 0xFF@@00, and the fontWeight property with the string value bold.
Your style function should appear as shown here.

public function myStyleFunc(data:0bject,col:AdvancedDataGridColumn):Object

{
return {color:0xFF@000,fontWeight:"bold"};

}

The object returned will be used as a style sheet and applied to part of the
AdvancedDataGrid.

4 In the <mx:AdvancedDataGridColumn> tag that displays the category information, add the
styleFunction property and reference the function you just wrote, myStyleFunc.

styleFunction="myStyleFunc"

This will apply the style function you just wrote to the column.
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5 Run the application and note that the category column has red and bold text in it.

cat name cost

fruit banana 0.98

bakery bread 1.99
dairy cheddar cheese | 4.52
dairy sour cream 0.23
fruit orange 0.52
bakery donut 0.33
dairy yogurt 0.93
dairy milke 2.99

Fruit apple 1.05

dairy colby cheese | 3.05

6 Close the StyleColumnADG.mxml file.

Styling rows

To change the style of a particular row, you also reference a function using the styleFunction
property. To change a row, use the styleFunction property with the AdvancedDataGrid tag
itself. Then add logic to the function to return the style object only when you want.

1 Open the application StyleRowADG.mxml. Note that the signature for the style function
is included and returns null, so no error is reported. Run the application.

Note that there is no special styling on the grid.

2 Add the styleFunction property to the <mx:AdvancedDataGrid> tag and have it reference
the style function named myStyleFunc.

<mx:AdvancedDataGrid dataProvider="{dp}"
height="250"
styleFunction="myStyleFunc">
<mx:columns>
<mx:AdvancedDataGridColumn dataField="cat"/>
<mx:AdvancedDataGridColumn dataField="name"/>
<mx:AdvancedDataGridColumn dataField="cost"/>
</mx:columns>
</mx:AdvancedDataGrid>

Adding the style function to the AdvancedDataGrid tag itself causes the style function to
be called for every row. For this reason you will add logic to the function so not all rows
have the style applied.

3 In the style function, remove the return statement and add an empty if-else statement.

public function myStyleFunc(data:Object,col:AdvancedDataGridColumn):Object

{
ifQ
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The if-else statement will be used to control which row will be styled.

4 Tor the condition of the if-else statement, check to see if the cost of the data in the

current row is .99.
if(data["cost"]==.99)

Remember that the data parameter contains all the data of a particular row of the grid.

So, the if statement is checking to see if the cost field for a particular row is .99.

5 If the condition is true, return the styling object {color:0xFFo00,fontWeight:"bold"},
and if the condition is false, return null.

public function myStyleFunc(data:Object,col:AdvancedDataGridColumn):Object

{

if(data["cost"]==.99)

{
}

return {color:0xFF@000,fontWeight:"bold"};

else

{
}

return null;

This is the completed style function.

6 Run the application and note the two rows with a cost of .99 are styled.

cat
Fruit
bakary
dairy
dairy
Fruit
bakery
dairy
dairy
Fruit

dairy

name
banana

bread

cheddar cheese
sour cream
orange

donut

yogurt

milk

appls

colby cheese

cost

0.99

1.99

4.52

0.23

0.52

0.33

0.99

2.99

1.05

3.05
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E3 NOTE: The style function could be written more concisely, but it may not be as clear. You can
take advantage of the fact that an if statement without braces ({}) will execute only the next
line of code. Also, once a function returns a value, it does not continue to execute any other
code. Using this information, you could rewrite the function to appear as follows:

public function myStyleFunc(data:0Object,col:AdvancedDataGridColumn):Object
{
if(data["cost"]==.99)
return {color:0xFF0000,fontWeight:"bold"};
return null;

3

Brevity is not always your goal when writing code, so use the approach that is clearest to you
and your team.

7 Close the StyleRowADG.mxml file.

Styling cells

If you wish to style cells, you still use a style function. You move the styleFunction property
back to one of the AdvancedDataGridColumn tags and add logic to return a style only when
certain criteria are met. For instance, you may wish to style only the cells that contain the
value .99, not the whole row as was just shown.

1 Open the StyleCell ADG.mxml file.
This contains the same code as the starting file used when styling a row.

2 Implement the same logic in the style function as you did in the last exercise.

public function myStyleFunc(data:Object,col:AdvancedDataGridColumn):Object

{
if(data["cost"]==.99)
{
return {color:0xFF0000,fontWeight:"bold"}
}
else
{
return null;
}
1

3 Add a styleFunction property to the <mx:AdvancedDataGridColumn> tag that displays the
cost and references the myStyleFunc function.

<mx:AdvancedDataGridColumn dataField="cost" styleFunction="myStyleFunc"/>

This will apply the function only to the cost column of the grid.
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4 Run the application and note only the cells containing .99 are styled.

cat name cost
fruit [in=rans 0.20
bakery bread 1.99
dairy cheddar cheese | 4.52
dairy sour cream 0.33
fruit orange 0.52
bakery donut 0.23
dairy yogurt 0.20
dairy milk 2.93
fruit apple 1.05

dairy colby cheess .05

5 Close the StyleCellADG.mxml file.

Grouping Data

Grouping data is an often-requested feature of the DataGrid and is now implemented in the
AdvancedDataGrid. The grouping feature allows you to select a data field and group data by
that field in a Tree control-like manner. This feature lets you create what is sometimes called a
Tree DataGrid because the first column contains an expandable tree to determine which rows
are visible in the grid, as shown here.

name cost aty
¥ B3 bakery |
[Jdonut | 0.32 2
[ bread | 1.99 3
» [ dairy
v £ fruit
[ bananz | 0.93 2
] apple 1.05 4
[Jorange | 0.52 4

You have two approaches to implement this functionality, either through ActionScript or
via tags nested in the AdvancedDataGrid tag itself. Both methods follow the same approach,
which is manipulating the dataProvider of the AdvancedDataGrid.

Grouping data with tags
You will first implement grouping using tags.

1 Open the application GroupWithTagsADG.mxml and run it. Note that the category
column has been removed, because this is the column you will be grouping on.

Notice that all the data are displayed in nongrouped rows.
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2 Remove the dataProvider property from the <mx:AdvancedDataGrid> tag, and insert an
<mx:dataProvider> tag set just below the <mx:AdvancedDataGrid> tag.
<mx:AdvancedDataGrid

height="200">
<mx:dataProvider>

</mx:dataProvider>
<mx:columns>
<mx:AdvancedDataGridColumn dataField="name"/>
<mx:AdvancedDataGridColumn dataField="cost"/>
<mx:AdvancedDataGridColumn dataField="qty"/>
</mx:columns>
</mx:AdvancedDataGrid>

Grouping is implemented by manipulating the dataProvider of the grid.

3 In the dataProvider tag set, nest a GroupingCollection2 tag set, and specify an id prop-
erty of myGroup. Bind the source property to the dp ArrayCollection.

<mx:dataProvider>
<mx:GroupingCollection2 id="myGroup" source="{dp}">

</mx:GroupingCollection2>
</mx:dataProvider>

The GroupingCollection2 class permits you to group data. Its properties permit you to
specify both the data to be grouped, as well as how it should be grouped and where it
is displayed.

4 Nest an <mx:Grouping> tag set inside the GroupingCollection2 block. Inside the Grouping

block, use the <mx:GroupingField> tag and set the name property to be cat, which specifies
the field on which to group the data. The complete <mx:dataProviders tag block should
appear as shown here.

<mx:dataProvider>
<mx:GroupingCollection2 id="myGroup" source="{dp}">
<mx:Grouping>
<mx:GroupingField name="cat"/>
</mx:Grouping>
</mx:GroupingCollection2>
</mx:dataProvider>

The tag that actually specifies the field to group on is <mx:GroupingField>. The name prop-
erty specifies the field on which to group.

5 Run the application.

Notice that no grouping has taken place. In fact, the grid is now not showing any data.
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6 Add a creationComplete event to the AdvancedDataGrid and specify myGroup.refreshQ)
to be executed.

<mx:AdvancedDataGrid creationComplete="myGroup.refreshQ"
height="200">

The refresh() method of the GroupingCollection?2 class actually applies the grouping
to the data.

7 Run the application again, and you will see the data grouped on the category field.

name cost qty

» [ bakery |

¥ S dairy
[} yogurt 0.99
) sour crez| 0.33
L) milke 2.99
[ colby che| .05

[ S R S ]

) cheddar | 4.52
» [ fruit

8 Close the GroupWithTagsADG.mxml file.

Grouping data with ActionScript

Rather than add tags to the AdvancedDataGrid as you did in the last task, this exercise will
now manipulate the dataProvider using ActionScript. The manipulation will take place in a
function called initDG, whose skeleton is provided for you. You will later call the function
from a creationComplete event on the AdvancedDataGrid.

1 Open the application GroupWithActionScriptADG.mxml and run it. Note that the cat-
egory column has been removed, because this is the column you will be grouping on.

Notice that all the data is displayed in nongrouped rows.

2 In the Script block, following the import of the ArrayCollection class, import the
classes you used in the last exercise via tags: the GroupingField, Grouping, and
GroupingCollection?2 classes.
import mx.collections.ArrayCollection;
import mx.collections.GroupingField;

import mx.collections.Grouping;
import mx.collections.GroupingCollection2;

You will be working with the same classes you did in the previous exercise when you imple-
mented grouping with tags, so you must import them. You could have also used the classes
in code and Flash Builder would have made the appropriate imports automatically.
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3 Inside the initDGQO function, whose skeleton was provided for you, create a new
GroupingCollection2 object named myGroupColl.

var myGroupColl:GroupingCollection2=new GroupingCollection2();

The GroupingCollection2 class, and its supporting classes and properties, permits you to
implement grouping.

4 Now assign the dataProvider of the AdvancedDataGrid, whose instance name is myADG, to
the source property of the myGroupColl object.

myGroupColl.source=myADG.dataProvider;

Remember that grouping is basically implemented by manipulating the dataProvider of
the grid, so this statement assigns the dataProvider of the AdvancedDataGrid to a prop-
erty of the GroupingCollection2 so it can be manipulated.

5 Next, create a new Grouping object named group.

var group:Grouping=new Grouping(Q);

The Grouping object will act as a holder for a GroupingField object that indicates the
grouping specification.

6 Define the field on which to group by creating a new GroupingField object named gf.
Pass as a parameter to the constructor the cat field.

var gf:GroupingField=new GroupingField("cat");

This GroupingField object specifies that the grouping will be implemented on the product
category field.

7 Now, using array notation, assign the fields property of the Grouping object the
GroupingField object.
group.fields=[gf];

The fields property of a Grouping object contains an array of GroupingField objects that
specity the fields used to group the data. In this case, you designated the cat field as the
grouping field, so this is what is assigned to the Grouping object’s fields property.

8 To complete the creation of the grouping, assign the Grouping object, in this case group,
to the GroupingCollection2 object’s grouping property.

myGroupColl.grouping=group;

The creation of the grouping collection is complete, but the application will not run cor-
rectly without two more lines of code.
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As the last two lines of the function, use the refresh() method to set the grouping on
the GroupingCollection2 object, and then assign the GroupingCollection2 object back to
the AdvancedDataGrid’s dataProvider.

myGroupColl.refreshQ;
myADG.dataProvider=myGroupColl;

You must refresh the GroupCollection using the refresh() method, then assign the
GroupingCollection2 object to the dataProvider of the AdvancedDataGrid before you
will see any results in the application.

Be sure your initDGQ) function appears as shown here.

private function initDG():void
{
var myGroupColl:GroupingCollection2=new GroupingCollection2();
myGroupColl.source=myADG.dataProvider;
var group:Grouping=new Grouping();
var gf:GroupingField=new GroupingField("cat");
group.fields=[gf];
myGroupColl.grouping=group;
myGroupColl.refreshQ;
myADG.dataProvider=myGroupColl;

You've built the function to implement grouping, but as of yet you have not called
the function.

Add a creationComplete event to the <mx:AdvancedDataGrid> tag and call the initDGQ
function.

<mx:AdvancedDataGrid id="myADG"
dataProvider="{dp}"
creationComplete="initDGQ)">
<mx:columns>
<mx:AdvancedDataGridColumn dataField="name"/>
<mx:AdvancedDataGridColumn dataField="cost"/>
<mx:AdvancedDataGridColumn dataField="qty"/>
</mx:columns>
</mx:AdvancedDataGrid>

The function that manipulates the dataProvider will now be called to implement grouping.

Run the application and confirm that grouping on the product categories is working just
as it did when implemented in the previous exercise with tags.
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name

¥ B9 bakery
[ donut
[ bread

» 3 dairy

» (3 fruit

cost

0.32

1.99

aty

13 Close the GroupWithActionScriptADG.mxml file.

To review, here are the steps you just completed to group via ActionScript:

1. Create a GroupCollection object.

2. Assign to the source property of the GroupCollection object the
AdvancedDataGrid’s dataProvider.

® N S 9 kW

Create a new Grouping object.

Create a new GroupingField object that specifies the field on which to group.

Assign an array of GroupingField objects to the fields property of the Group object.
Assign the Grouping object to the grouping property of the GroupingCollection2.
Refresh the GroupingCollection2.

Assign the GroupingCollection2 to the dataProvider of the AdvancedDataGrid.

Displaying Summary Data

Often when displaying data in a table, you want to display summaries of that data. For instance,

when displaying sales data by region, you may want to display summary data for each of the
regions. This is now possible with the AdvancedDataGrid. Just as with the grouping of data, you
can create summary data with tags or ActionScript. Because you can display summary informa-

tion for data represented only by the GroupingCollection2 class, you will work with the code

you finished in the previous exercises where grouping was correctly implemented.

The basic concept of summary data is shown in the following figure:

name

¥ B bakery
donut 0.33

bread 1.99

» 3 dairy

> (3 fruit

cost

2

2

Total number of items: 5

qty

Here the summary shows the number of bakery items purchased is five.
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Displaying summary data with tags

In this exercise, you will use the working grouping example and add summary data. You will

implement summary information with tags, and in the next exercise, you will implement the

same functionality using ActionScript.

1

Open the application SummaryWithTagsADG.mxml and run it. You see that grouping is
functioning on the category field.

Add a fourth AdvancedDataGridColumn to display a field called summary, which you
will create shortly.

<mx:AdvancedDataGridColumn dataField="summary"/>

This will add a column to contain the summary data. You will create the summary field
using tags.
Change the GroupingField tag into a tag set with opening and closing tags.

<mx:GroupingField name="cat">

</mx:GroupingField>

The summary tags must be nested inside the GroupingField tag block.
Insert an <mx:summaries> tag set nested in the GroupingField block.

You create summary data about your groups by using the summaries property of the
GroupingField class.

Insert an <mx:SummaryRow> tag set nested in the summaries block. Add to the opening
SummaryRow tag a summaryPlacement property, set equal to last.

<mx:GroupingField name="cat">
<mx:summaries>
<mx:SummaryRow summaryPlacement="last">

</mx:SummaryRow>
</mx:summaries>
</mx:GroupingField>
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The summaryPlacement property specifies where the summary row appears in the
AdvancedDataGrid control. Your options are:

o first: Create a summary row as the first row in the group.

name cost aty summary
¥ B bakery | |
| 5
[N donut |o0.33 2
) bread 1.99 3
» 3 dairy
(3 fruit

o last: Create a summary row as the last row in the group.

name cost aty summary
¥ 5 bakery
[Mdorut |0.33 2
[)bread | 1.99 3
0 H
» 3 dairy
(23 Fruit

o group: Add the summary data to the row corresponding to the group.

name cost aty summary
¥ S bakery 5
[Mdorut |0.33 2
[)bread | 1.99 3
¥ dairy 19
B (3 Fruit 10

° TIP: You can also specify multiple locations by using the property values separated by a space.
For instance, you could use the value last group to have the summary in two locations, as
shown here.

name cost aty summary
¥ B bakery 5
) donut 0.33 2
[ bread 1.99 3
0 s
» 3 dairy 19
» (3 fruit 10

So, by specifying last as the option, the summary information will be displayed after all
the products in a specific category.
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6 In the SummaryRow block, nest an <mx:fields> tag pair. In that tag set, nest an
<mx:SummaryField2> tag. In the SummaryField2 tag, set the following three properties to
the indicated values:

e dataField: qty
¢ summaryOperation: SUM
e label: summary

<mx:GroupingField name="cat">
<mx:summaries>
<mx:SummaryRow summaryPlacement="last">
<mx:fields>
<mx:SummaryField2 dataField="qty"
summaryOperation="SUM"
label="summary"/>
</mx:fields>
</mx:SummaryRow>
</mx:summaries>
</mx:GroupingField>

The fields property of the SummaryRow class holds one or more SummaryField2
objects. The SummaryField2 objects define how the summary should be created. The
dataField property defines on which data field the summary will be computed. The
summaryOperation defines how the summary data should be computed. Valid values are:

« SUM
« MIN
« MAX
« AVG
« COUNT

° TIP: If those operations do not perform the calculation you need, you can use a
summaryFunction property to specify a function to compute a custom data summary.

The label property associates the summary value to a property. In this case, the property
name is summary, which corresponds to the fourth AdvancedDataGridColumn you added
at the start of this exercise.
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7 Check to be sure your AdvancedDataGrid appears as shown here:

<mx:AdvancedDataGrid creationComplete="myGroup.refresh()"
height="200">
<mx:dataProvider>
<mx:GroupingCollection2 id="myGroup" source="{dp}">
<mx:Grouping>
<mx:GroupingField name="cat">
<mx:summaries>
<mx:SummaryRow summaryPlacement=
"last">
<mx:fields>
<mx:SummaryField2
dataField="qty"
summaryOperation="SUM"
label="summary"/>
</mx:fields>
</mx:SummaryRow>
</mx:summaries>
</mx:GroupingField>
</mx:Grouping>
</mx:GroupingCollection2>
</mx:dataProviders>
<mx:columns>
<mx:AdvancedDataGridColumn dataField="name"/>
<mx:AdvancedDataGridColumn dataField="cost"/>
<mx:AdvancedDataGridColumn dataField="qty"/>
<mx:AdvancedDataGridColumn dataField="summary"/>
</mx:columns>
</mx:AdvancedDataGrid>

8 Run the application. You will see that summary data is displaying as the last line of the cat-
egory group. The sum of the quantities in that group is the summary information displayed.

name cost qty summary
¥ B9 bakery | |
[ donut | o0.33 2
| bread 1 4
0 s
» 3 dairy
» (23 fruit

9 Do not close the file at this time.
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Changing the display using rendererProviders

You have displayed the summary information, but most likely not in the way in which you
would choose. To display the data in a more readable format, you must use rendererProviders.
Previously in this lesson, you used item renderers for the normal DataGrid and assigned
them to individual columns. In the AdvancedDataGrid, you assign the renderers to the
AdvancedDataGrid itself, and then specify where to use the renderers.

The first step is to build a simple renderer.

1 Right-click the renderers package and then choose New > MXML Item Renderer. Enter
renderers as the Package and SummaryText as the Name, and use the Item renderer for
XM AdvancedDataGrid for the template. Click Finish.

This creates the basis for the renderer you will create to display summary information.

2 Alter the text property in the Label tag to be Total number of items: {data.summary}
for the property’s value. The entire component should appear as follows:
<?xml version="1.0" encoding="utf-8"7>
<s:MXAdvancedDataGridItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
focusEnabled="true">
<s:Label id="1blData" top="0" left="0" right="0" bottom="0" text=
"Totdl number of items: {data.summary}" />
</s:MXAdvancedDataGridItemRenderers>>

You access the summary information through the data property. Remember that the data
property contains all the data for a particular row in the grid and is automatically passed
to the component by Flex.

3 Return to the SummaryWithTagsADG.mxml file and just above the closing AdvancedDataGrid
tag, insert an <mx:rendererProviders> tag set. In the rendererProviders tag set, insert an
<mx:AdvancedDataGridRendererProvider> tag. In the AdvancedDataGridRendererProvider,
set the following four properties to the values indicated.

e dataField: summary
e columnIndex: 1
e columnSpan: 2

o renderer: renderers.SummaryText
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Your code should appear as shown here:

<mx:rendererProviders>
<mx:AdvancedDataGridRendererProvider
dataField="summary"
columnIndex="1"
columnSpan="2"
renderer="renderers.SummaryText"/>
</mx:rendererProviders>

In this case, the rendererProviders property contains only one definition of an
AdvancedDataGridRendererProvider, but the property can contain one or more defini-
tions. This particular renderer is tied to the summary field, and the columnIndex property
will cause the renderer to be displayed in the first column, where columns are zero-
indexed. The columnSpan property will cause the renderer to span two columns. The
renderer property that indicates the component to use is in the renderers directory and is
named SummaryText.

° TIP: When the columnSpan property is set to @, the renderer spans all columns in the row.

E3 NOTE: You could have placed this block of code anywhere in the AdvancedDataGrid tag block
as long as it wasn't nested in a tag set other than AdvancedDataGrid. For instance, the block of
code could have also been placed just below the opening <mx:AdvancedDataGrid> tag or just
above the <mx:columns> tag block.

4 Remove the column that displays the summary.

You no longer need this column because you specified where the renderer should be
displayed. Leaving in this column would cause the summary data to be displayed by both
the renderer and the column.

5 Run the application to see the renderer in action.

name cost aty
» 3 bakery | |
» 3 dairy
¥ B fruit
| banana | 0.59 2
[ apple 1.05 4
[Jorange | 0.52 4

|| Total number of items: 10
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© TIP: Ifyou do not like the document icon in front of each product, you can bind the
defaultLeafIcon to null to remove it.

<mx:AdvancedDataGrid creationComplete="myGroup.refresh()"
defaultLeafIcon="{null}">

name

# 3 bakery

» 3 dairy

¥ £ fruit
banana
apple

orange

cost aty

0.99 2
1.05 4
0.52 4

Total number of items: 10

6 Close the SummaryWithTagsADG.mxml file.

Displaying summary data with ActionScript

Just as you implemented grouping with both tags and ActionScript, so you can implement

summaries with both tags and ActionScript. Use as a starting file the code that implemented

grouping with ActionScript, plus the AdvancedDataGridRendererProvider you created in the

previous exercise.

1 Open the SummaryWithActionScriptADG.mxml application.

2 In the Script block following the import of the ArrayCollection class and the grouping

classes, import the SummaryField2 and SummaryRow classes you used in the last section

via tags.

import
import
import
import
import
import

mx.collections.ArrayCollection;
mx.collections.GroupingField;
mx.collections.Grouping;
mx.collections.GroupingCollection2;
mx.collections.SummaryField2;
mx.collections.SummaryRow;

You could have also just used these classes in code, and Flash Builder would have

imported them for you.

3 Inside the initDGQ) function, locate where the GroupingCollection2 object, named

myGroupColl, invokes the refresh() method. Create a few blank lines just above this code.

This is where you must enter the code to create the summary information. In this location,

create a

SummaryRow instance named sr and a SummaryField2 instance named sf.

var sr:SummaryRow=new SummaryRow();
var sf:SummaryField2=new SummaryField2();
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Both of these objects are needed, just as you needed them when implementing summa-
ries with tags.

Now, assign the sf object the following three properties and associated values:
e dataField: qty

e summaryOperation: SUM

e label: summary

sf.dataField="qty";
sf.summaryOperation="SUM";
sf.label="summary";

These values are assigned for the same reasons mentioned when implementing summa-
ries with tags.

Using array notation, assign the SummaryField2 object to the fields property of the
SummaryRow object.
sr.fields=[sf];

The fields property of a SummaryRow object contains an array of SummaryField2
objects. These objects specify the fields used to compute summary information.
Set the summaryPlacement property of the SummaryRow object to the value 1last.

sr.summaryPlacement="1last";

The values for the summaryPlacement property are the same as discussed when imple-
menting summaries with tags.

As the last line of code needed to create a summary, assign the summaries property of the
GroupingField object, in this case named gf, the SummaryRow object, using array notation.

gf.summaries=[sr];
The summaries property contains an array of SummaryRow instances that define the sum-
maries to be created.

Check to be sure your initDG() method appears as shown here, paying special attention
to the code just added to implement summary information.
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private function initDG():void

{
var myGroupColl:GroupingCollection2=new GroupingCollection2();
myGroupColl.source=myADG.dataProvider;
var group:Grouping=new Grouping();
var gf:GroupingField=new GroupingField("cat");
group.fields=[gf];
myGroupColl.grouping=group;

var sr:SummaryRow=new SummaryRow();

var sf:SummaryField2=new SummaryField2Q);
sf.dataField="qty";
sf.summaryOperation="SUM";
sf.label="summary";

sr.fields=[sf];
sr.summaryPlacement="1last";
gf.summaries=[sr];

myGroupColl.refresh();
myADG.dataProvider=myGroupColl;

}
9 Run the application, and you will see the summary information just as it appeared when
using tags.
name cost aty
O |Total number of tems: 19
¥ 3 fruit
[} banana | 0.99 2
] =pple 1.05 4
[ orange | 0.52 4
0 Total number of items: 10

10 Close the SummaryWithActionScriptADG.mxml file.

What You Have Learned

In this lesson, you have:
o Displayed a dataset via a DataGrid (pages 289-292)

o Defined the viewable columns of a DataGrid through DataGridColumn (pages 292-293)
« Created an MXML component to be used as an item renderer (pages 293-295)

o Created an inline custom item renderer for a DataGridColumn (pages 296-299)
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o Displayed information from a DataGridColumn using a labelFunction and an item ren-
derer (pages 299-302)

« Learned how to raise events from inside an item (page 302)
o Sorted the AdvancedDataGrid in two different ways (pages 302-304)

o Applied custom styling to rows, columns, and cells of the AdvancedDataGrid (pages
304-309)

o Manipulated the dataProvider for an AdvancedDataGrid to group data in an
AdvancedDataGrid (pages 309-314)

o Created summary information for data in an AdvancedDataGrid (pages 314-323)
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What You Will Learn

In this lesson, you will:

o Learn the terminology associated with drag-and-drop operations in Flex

« Understand that the list-based components in Flex have enhanced drag-and-

drop support built in
o Implement drag and drop on drag-enabled components
« Use various drag events

o Implement various methods of the DragSource and DragManager classes to
implement drag and drop on non-drag-enabled components

o Use formats to allow the dropping of drag proxy objects

Approximate Time

This lesson takes approximately 1 hour and 30 minutes to complete.
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LESSON 13

Using Drag and Drop

Drag and drop is a common user interface technique in desktop applications. It was not so, how-
ever, in web applications until the rich Internet applications (RIAs) came along. Flex and Flash
Player permit you as a web developer to use drag and drop just as a desktop developer does.

To implement drag and drop in a Flex application, you use the Drag and Drop Manager and
the tools it provides. The Drag and Drop Manager enables you to write a Flex application in
which users can select an object and then drag it to, and drop it on, a second object. All Flex
components support drag-and-drop operations, and a subset has additional drag-and-drop
functionality in which implementation requires little more than adding a single property.

In this lesson, you will implement drag and drop in your e-commerce application so a user
can click a product and drag it to the shopping cart.

4 B [ vew can | [ cheotou |

Bananas (2) Bananas $3.96
(2) Grapes $4.3

0.85 Your Cart Total: $8.26
Remove From Cart

Grapes

1.34

AddToCart
Remove From GCart

Dragging a grocery item to the shopping cart
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Introducing the Drag and Drop Manager

The first step in understanding the Drag and Drop Manager is to learn the terminology sur-

rounding it. The terminology is summarized in the following table.

Term

Drag and Drop Manager Terminology

Definition

Drag initiator
Drag source

Format

Drag proxy

Drop target

Component or item from which a component is being dragged.
Data being dragged.

Property of the DragSource that allows an object to be dropped, or not, on another
object. The data in the DragSource is also associated with the format. The data type
of the formats are simple strings.

Image displayed during the dragging process.

Component that the drag proxy is over.

The following figure gives you a visual representation of the terminology:

Drag source
(data being dragged—non-visual)

Product Prine Low Fat | Organic Navel Crange
Fuji Apple 83 Yes No Romain Lettuce
Navel Orange 0.432 Yes No
Romain Lettuce  1.25 Yes Yes
Spina:h 0.49 Yes No
— 1 Drop target

(dragging to)

Drag initiator Drag proxy
(dragging from) (image during the drag)

There are three phases to a drag-and-drop operation:

1. Initiating: A user clicks a Flex component or an item in a Flex component and then
begins to move the component or item while holding down the mouse. The component

or item is the drag initiator.



2.

Dragging and Dropping Between Two DataGrids

Dragging: While holding down the mouse button, the user moves the mouse around the
screen. Flex displays an image called a drag proxy, and the associated non-visual object
called the drag source holds the data associated with the component or item being dragged.

Dropping: When the user moves the pointer over another component that will allow it,
the item can be dropped on a drop target. The data is then inserted into the new compo-
nent in some way.

Flex components fall into two groups when it comes to drag-and-drop support: those with

enhanced drag-and-drop functionality and those without. The following list-based controls

have enhanced support for drag and drop:

<s:List>
<mx:DataGrid>
<mx:PrintDataGrid>
<mx:Tree>

<mx:Menu>

<mx:List>
<mx:Horizontallist>

<mx:Tilelist>

What this means to you as a developer is that your life will be a little bit easier when imple-

menting drag and drop with those controls that have enhanced support. In fact, in many

cases that might require no more than setting a single property value for each of the controls

involved in the drag-and-drop operation.

Dragging and Dropping Between Two DataGrids

Your first foray into implementing drag-and-drop operations in Flex will be between two

DataGrids. Because they are list-based components and have enhanced drag-and-drop

support, you will need to write very little code.

Two properties are important in this first phase: dragknabled and dropEnabled. Here are

their descriptions:

dragEnabled: Assigned a Boolean value to specify whether the control is allowed to
act as a drag initiator (defaults to false). When it’s true, the user can drag items from
the component.
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o dropEnabled: Assigned a Boolean value to specify whether the control is allowed to act as
a drop target (defaults to false). When it’s true, the user can drop items onto the control
using the default drop behavior.

Stated most simply, you set the dragEnabled property in the component from which you are
dragging to true, and set the dropEnabled property in the component on which you are drop-
ping to true.

So now you will put your drag-and-drop knowledge to use by implementing drag and drop
from one DataGrid to another DataGrid.

1 Import the DragDropStart.fxp from the Lesson13/independent/ folder into Flash Builder.
Please refer to Appendix A for complete instructions on importing a project.

2 Open the Taskl_DG_to_DG.mxml file.

You will use this project instead of the FlexGrocer one because some of the work in this
lesson will not be directly involved with the FlexGrocer site.

3 Examine the code in the Taskl _DG_to_DG.mxml file, and then run it.

Note that the existing code does not use any concepts you have not already learned in
this book. The file uses an HTTPService remote procedure call (RPC) to retrieve grocery
info. The file then uses a result handler to place the data into an ArrayCollection, which
is then used as a dataProvider in a DataGrid. When you run the application, you see
you have a DataGrid populated with grocery product information and another DataGrid
below it. Try to drag and drop between the DataGrids; you will see that this functionality
is not yet working.

4 In the first DataGrid, set the dragEnabled property to true. Run the application; you can
click one of the rows in the DataGrid and drag the drag proxy around the screen.

Setting this property did two obvious things: It enabled dragging and created the drag
proxy, the image attached to the pointer when dragging. Another non-visual event
occurred at the same time: A DragSource object was created to hold the data. The data is
associated with a format named items, as the following figure from the debugger shows:
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VELELSS8 8 Breakpoints | Expressions
this ' DG_to_List (@ Jal)
event = mx.events.DragEvent (@b1febe1)
@ action = "copy”
e @) altiey = false
@' bubbles = false

@' buttonDown = false
- @' cancelable = true
- @' cirikey = false

&' currentTarget = mx.controls.List (@h1600a1)
o @ delta = 0 [0x0]
- @ draggedItem = null

@ dragInitiator = mx.controls.DataGrid (@b 14b0a1)
= @ dragSource =mx.core.DragSource (@b169f01) == Dragsour(_‘e Object
- ¢’ formats = Array (@b192bb1)

e [0] = items”

@0

g length = 1 [0x1]

- @' eventPhase = 2 [0ac2]

&' localx = 106 [oxsa]
- @" localY = 60 [0x3d]
g relatedObject = null

&' shiftkey = false
- @" stageX = 587 [0x24b]
- @' stage = 84 [0x54]

& target = mx.controls. List (@ 15007 1) s—— ACrUaI data here
e g type = "dragDrop”
|- @ dgRow = Array (@afaa611)

5 In the <fx:Script> block below the existing variable declaration, create a bindable
private variable named targetGridDP of data type ArrayCollection and assign it a new
ArrayCollection. Then bind this variable as the dataProvider of the second DataGrid,
whose id is targetGrid.

[Bindable]
private var targetGridDP:ArrayCollection=new ArrayCollection();

<mx:DataGrid id="targetGrid"
dataProvider="{targetGridDP}"

These two steps initialize the dataProvider of the drop target DataGrid. This means it
tells the control what the data type is of the data it will be dealing with. If you do not do
this, you will get runtime errors.

6 In the second DataGrid, set the dropEnabled property to true. Your second DataGrid
should appear as follows:

<mx:DataGrid id="targetGrid"
dataProvider="{targetGridDP}"
dropEnabled="true">
<mx:columns>
<mx:DataGridColumn dataField="name"
headerText="Product"/>
<mx:DataGridColumn dataField="category"
headerText="Category"/>
</mx:columns>
</mx:DataGrid>
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You've done three basic steps so far to enable drag-and-drop for the application:
o Added the dragEnabled property to the drag initiator
o Initialized the drop target’s dataProvider

« Added the dropEnabled property to the drop target

Now you're ready to test.
7 Run the application and drag from the first DataGrid and drop onto the second.

Notice that the entire set of data for the row is dragged, not just the visible properties
in the DataGrid. The category column is not displayed in the first DataGrid, but when
dropped, that column is displayed in the second DataGrid. This shows you that all the
data for the row is in the DragSource, not just the rows that happen to be displayed.

W %% Breakpnimi|6§‘: Expra;sinns‘

Name Value
b © this | Task2_DG_ro_List i@318banal)
v © event !mmven(s.DragEvent (@31b43511)
¥ % [inherited]
altkey ilalse
bubbles |false
burtonDown ilal;e
cancelable true
ctrikey ilalse
> currentTargetr | spark.components.List (@319770a1)
delta o
eventPhase |2

isRe \atedﬂbje{tlnacc-f false

localx 1126 [0x7e]
localy |59 [0x3b]
m_altKey |(aIsE
m_buttonDown ilalse
m_ctriKey |false
m_delta lo

m_isRelatedO hjE((In;f false
m_relatedObject | null

booooom e mzmmnoooooooooo

m_shiftkey |false
relatedObject | null
shiftkey |(a|se
stageX | 146 [0x92]
stageY 1279 [0x117])
> target !spark,mmpnnem;,ust (@319770a]) r— Drop target
O type |'dragDmp'
@ action i'mpy‘
© draggeditem | null
F @ draginitiator !mxxnntm\;DatAGrid ({@319530al)
¥ @ dragSource | mx.core.DragSource (@31b1c628) T—— DragSourceobject
» @ dataHolder | Object (@31b1c4e9)
F = formatHandlers | Object (@31b1cf11)
» & formats | Array (@3184e239)

» @ _formats | Array i@3184e239)
|
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Dragging and Dropping Between a DataGrid and a List

In the description of the dropEnabled property, the following sentence was used: “When its true,
the user can drop items onto the control using the default drop behavior” So what is this “default
drop behavior”? Basically it means that Flex will try to figure out what should be dropped and
do what it thinks is best, but that might not be what you want. In the previous exercise it was
clear to Flex that when dragging from one DataGrid to another, the columns in the drop target
DataGrid should be filled with like-named properties from the DragSource data.

In this task you will drag from a DataGrid to a List component. In this case the “default drop
behavior” won’t know what data to drop into the List component and will dump the whole
object into the List, which is not what you want.

You will use a drag event to get the data that you want into the List component. Here is a sum-
mary of the events for both the drag initiator and the drop target:

Drag Initiator Events

Drag Events Description

mouseDown and mouseMove (MouseEvent class) Not drag events but used to start the drag-and-drop
process when not using dragEnabled components.
The mouseDown event is broadcast when the user
selects a control with the mouse and holds down the
mouse button. The mouseMove event is broadcast
when the mouse moves.

dragComplete event (DragEvent class) Broadcast when a drag operation is completed,
either when the drag data drops onto a drop target
or when the drag-and-drop operation ends without
performing a drop operation.

Drop Target Events
Drag Events
(all events of the
DragEvent class)  Description
dragEnter Broadcast when a drag proxy moves over the target from outside the target.
dragOver Broadcast as the user moves the pointer over the target, after the dragEnter event.
dragDrop Broadcast when the mouse is released over the target.
dragExit Broadcast when the user drags outside the drop target, but does not drop the data

onto the target.
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Now it is time to get to work.

1 Examine the code in the Task2_DG_to_List.mxml file, and then run it. Drag from the

DataGrid to the List; you will see [object Object] appear in the List.

The default drop behavior did not know what data you wanted placed in the List, so it
dropped the whole data object in. Because the List cannot display the entire object, it lets
you know what has happened by displaying [object Object]. The following figure shows
the default behavior when dragging from DataGrid to the List.

Product | Prine ‘ Low Fat | Organic [object Object]

Fuji Apple 89 Yes Mo
Navel Orange  0.43 Yes No
Romain Lettuce | 1.25 Yes Yes

Spinach 0.49 Yas Mo

Add a dragDrop event listener to the List, and select Generate DragDrop handler to have
Flash Builder create the event handler for you. The code generated calls the newly created
event handler and passes the event object as a parameter.
<s:List id="targetList"

width="200"

dropEnabled="true"

dataProvider="{targetListDP}"
dragDrop="targetList_dragDropHandler(event)"/>

The event is named dragDrop, and you have no control over that. The function name is
created using the instance name of the dispatching object, followed by an underscore,
followed by the event name, finally followed by the word Handler.

Check that the event handler was created in the <fx:Script> block.

Note that the event is data typed as DragEvent and the function will not return any data,
so the data type is void.

This function will be called when the user drops the drag proxy onto the List, which is the
drop target in this application. Later in this task, you will write code in this function to
display just the name of the product in the List.

Remove the TODO comment from the newly created event handler. As the first line of
code in the function, create a variable local to the function named dgRow typed as Object.
Assign the dgRow variable the data in the DragSource object associated with the items
format. Use the dataForFormat() method.

var dgRow:0bject=event.dragSource.dataForFormat("items™");
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The dataForFormat() method is a method of the DragSource class. It retrieves from the
DragSource object the data associated with the particular format—in this case, items.

NOTE: Remember that the format name associated with data in a DataGrid is always items.

Set a breakpoint at the closing brace of the doDragbrop() function. You do this by double-
clicking in the marker bar just to the left of the line numbers in the editor. You will see a
small blue dot appear to indicate the breakpoint was set.

The breakpoint will cause Flash Builder to halt execution at the marked line of code, and
you will be able to check values of variables. Recall that you first learned about debugging
in Lesson 2, “Getting Started.”

Debug the application and drag a row to the List. When you drop the drag proxy, the
process flow will return to Flash Builder. Open the Flash Debug perspective. Examine the
dgRow variable value in the Variables view. You should see that the variable contains all
the data from that DataGrid row.

The following figure shows the row of data being dragged:

&)= Variables £3 ] ©g Breakpoints ‘ & Exurassmns|
Name Value
@ this Task2_DG_to_List (@306d20al)
@ event mx.events.DragEvent (@30968741)
@ dgRow Array (@309679a9)
@ (0] mx.utils.ObjectProxy (@3085a749)
GD category “Fruit®
cost "0.43"
& description null
% dispatcher flash.events.EventDispatcher (@3085a791)
= _id “F3345B2E-60E2-25B8-5759-157174BD1578"
& imageMName “navel.jpg”
& isLowFat “Yes®
& isOrganic “No*
B _item Object (@308e5bal)
& listPrice "0.99"
name “Navel Orange”
< notifiers Object (@308e5c91)
<> object Object (@308e5bal)
& productlD 3
< propertyList null
< proxyClass mx.utils.ObjectProxy (@3067abel)
B _proxylLevel -1 [OxFEFFFFee]
& toDisplay false
= type null
B _type null
& uid “F3345B2E-60E2-25B8-5759-157174BD1578"
& unit “Each®
& length 1

Notice that the variable contains an array of length 1, which means you have only 1 index,
which is 0. Also note that the name property contains the name of the product.
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D>

10

n

TIP: If you want to allow the user to drag multiple rows of data, set the DataGrid
allowMultipleSelection property equal to true.

Terminate the debugging session by clicking the red square in either the Debug or
Console views. Return to the Flash perspective by clicking the chevron (>>) in the upper-
right corner of Flash Builder and selecting that perspective.

Normally, the Flash perspective is best to work in because you can see so much more of
your code.

As the third line of code in the function, add the name of the product to the List by using
the addItem() method of the List’s dataProvider. Remember that the dgRow variable con-
tained an array of length 1, so use dgRow[@].name to reference the name.

targetlist.dataProvider.addItem(dgRow[@].name);
This is a case in which viewing how the data is stored using the debugger is very helpful
in retrieving the information.

Run the application and drag from the DataGrid to the List. You should see the product
being placed in the List, but [object Object] also appears.

The event continued to do what it was supposed to do, even though you displayed some
different data; hence, you still see the reference to the object.

Product | Prine ‘ Low Fat | Organic [object Object]

Fuji Apple 29 Yes No Fuji Apple
Navel Orange | 0.43 Yes Mo
Romain Lettuce  1.25 Yes Yes

Spinach 0.49 Yes No

As the last line in the function, use the event class’s preventDefault() method to cancel
the event default behavior.

event.preventDefault();

In this case, you can cancel the default behavior. Not all events can be canceled; you must
check the documentation for definitive answers on an event-by-event basis. By canceling
this event, you prevent the display of [object Object] in the List.

Run the application. When you drag from the DataGrid to List, only the name of the
product appears in the List.

This wraps up our second task in this lesson on drag and drop.



Using a Non-Drag-Enabled Component in a Drag-and-Drop Operation

Using a Non-Drag-Enabled Component in a
Drag-and-Drop Operation

So far, you have been taking advantage of enhanced functionality in list-based components
when it concerns drag and drop. Now it is time to learn how to implement drag and drop on
non-enhanced components. In this particular task, the use case is very simple: You want to
drag a Label control to a List. Because the Label does not have enhanced drag-and-drop func-
tionality, there is more of a burden on you as the developer to implement it.

Understanding what the list-based components did for you is a good place to start when hav-
ing to write all the implementation yourself. Here is a list of mechanisms, hidden from you
when using the list-based components, that you will need to use when implementing drag and
drop without the help of the enhanced components:

o Assign the data to the DragSource object.
o Check to see whether the formats allow dropping onto the drop target.

o Use the data in the drop target (although in the second exercise you did some of
this manually).

o Permit the component to be dragged.

o Accept the drop.

Although you have been using the DragSource class up to now in this lesson, you will need
to dig deeper into the class when implementing all the functionality yourself. In this exercise,
you use the following methods of the DragSource class:

DragSource Class Methods

Method Description

addData(data:*,format:String):void Adds data to the associated format in the
DragSource object; the * denotes that the data can be
of any data type.

hasFormat(format:String):Boolean Returns true if the DataSource object contains a

matching format of the drop target; otherwise,
it returns false.

dataForFormat(format:String):Array of *  Retrieves the data for the specified format added
by the addData() method; returns an Array of
objects containing the data in the requested format;
a single item is returned in a one-item Array.
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These methods allow you to implement the first three hidden mechanisms. To implement the
last two, you need to use methods of the DragManager class:

DragManager Class Methods

Method Description

doDrag(initiator:Component, Enables the initiator component to be initially
=dragSource:DragSource, dragged; often in an event handler for mouseDown or
wmouseEvent:MouseEvent):void mouseMove.

acceptDragDrop(target:Component):void  Calls this method in your dragEnter handler; often
used in an if statement where the condition uses the
hasFormat() method.

° TIP: The doDrag() method has a number of optional parameters to control the look of the
drag proxy. You can find these parameters in the Class documentation for DragManager in the
Adobe Flex 4 Language Reference.

Now you're ready to start writing code for this exercise.

1 Examine the code in the Task3_Label to_List.mxml file, and then run it.

You see you have a Label with the text “Drag me” in it and an empty List below it. At this
point, there is no drag-and-drop functionality.

Drag me

2 At the top of the Script block import the four classes shown here that you need in
the application:
import mx.core.DragSource;
import mx.managers.DragManager;

import mx.events.DragEvent;
import mx.core.IUIComponent;

You could have also just used these classes as data types, and Flash Builder would have
imported them for you automatically.
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3 In the Label, add a mouseDown event and have the event call a function named dragIt().
The function call should pass four parameters; the first is the drag initiator, which in this
case is the instance name of the Label: myLabel. The second parameter is the data you
will later place in the DragSource object. In this case, just pass a string of My data here.
The third parameter is the event, which of course is just event. The last parameter is the
format that will be associated with this data. In this task, use myFormat.

mouseDown="dragIt(myLabel;My data here)event;myFormat')"

This is the function that will be called to initiate the drag-and-drop operation. You need
to pass the parameters because they are all needed in the function to allow:

o Dragging to start

o Placing the data in the DragSource object associated with the format

4 At the bottom of the <fx:Script> block, create a private function named dragIt(), which
returns void. The function should accept four parameters that, of course, correspond to
the data passed to the function. Use the names and data types shown here:
initiator:Label
dsData:String

event:MouseEvent
format:String

Of these parameters, the initiator could be any kind of component, and the dsData
could be nearly any kind of data you want to be dragged from one component to another.
The event will often be the mouseDown MouseEvent or the mouseMove event, but that would
not change either the event parameter name nor the data type used here. The format will
always be a String.

5 As the first line of code in the function, create a variable local to the function named ds
typed as a DragSource and set it equal to a new DragSource object.

var ds:DragSource=new DragSource();

This creates the DragSource object that will have data added to it.

6 Next in the function, use the addData() method of the ds DragSource object to add the
data passed in the dsData parameter to the ds object. Associate it with the format passed
in the format parameter.

ds.addData(dsData,format);

An important point here is that you can store data associated with multiple formats,
which means you can use multiple addData() methods on the same DragSource object.
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10

You might want to do this if you have multiple drop targets and want to drop different
data in each drop target. The different drop targets would use different arguments in the
dataForFormat() method to get the appropriate data.

As the last line of code in the function, permit the Label to be dragged by calling the static
doDrag() method of the DragManager class. You pass it the three arguments initiator, ds,
and event. Check to make sure your completed function appears as shown here:
private function dragIt(initiator:Label,dsData:String,event:MouseEvent,
=format:String):void{
var ds:DragSource=new DragSource();

ds.addData(dsData,format);
DragManager.doDrag(initiator,ds,event);

Remember that a static method is one you can invoke directly from the class without first
instantiating it.

Run the application and drag the Label. At this point there is no drop target that will
accept the Label.

You now move on to coding the List to accept the drop of the Label and to display the
data passed in the DragSource in the List.

In the List, add a dragEnter event and have it call a function named doDragEnter().
The function should pass two parameters. The first is the event, and the second is the

format—which in this case should match the format used earlier: myFormat.

dragEnter="doDragEnter(event;myFormat')"

You are passing data to the function that allows the initiator, the Label, to be dragged to
the drop target, the List.

At the bottom of the <fx:Script> block, create a private function named doDragEnter(),
which returns void. The function should accept two parameters. Name the first parameter
event, typed as a DragEvent, and the second parameter format, typed as a String.

private function doDragEnter(event:DragEvent,format:String):void
{
}

Both these parameter values are needed to allow the dropping of the initiator.
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Insert into the function an if statement that checks to see whether the formats of the two
objects match. Use the hasFormat() method of the DragSource object, which is contained in
the event object. The argument of the hasFormat() method should be the format parameter
passed to the function. Remember the hasFormat() method returns true if the DataSource
object contains a matching format of the drop target; otherwise, it returns false.

if(event.dragSource.hasFormat(format)){

}

The List is looking in the DragSource object and seeing whether a format exists that
matches one of the formats it is allowed to accept. The hasFormat() function will return
either true or false.

If the hasFormat() function returns true, use the DragManager’s static function of the
acceptDragbrop() method to allow the dropping. The argument of the function should be
the List itself, which is best referred to in this case as event.target.

DragManager.acceptDragDrop(event.target);

You could have actually replaced event.target with the instance name of the List, myList,
and the function would have had the same result. The advantage of using the more
generic event.target is that it makes this function more reusable. You can use the func-
tion for any dragEnter result handler—it will work correctly.

The acceptDragbrop() method is defined to accept an object of type IUIComponent. For
this reason you need to cast event.target as an IUIComponent to satisfy the compiler.

The IUIComponent class defines the basic set of APIs that must be implemented to be a
child of a Flex container or list.

Be sure that the new function appears as follows, and then run the application.

private function doDragEnter(event:DragEvent,format:String):void{
if( event.dragSource.hasFormat( format )){
DragManager.acceptDragDrop( event.target as IUIComponent );
ks
3

You should now be able to drag the Label. When it moves over the List, the red X disappears,
and you can drop the drag proxy. At this point, nothing happens when you do the drop.

In the List, add a dragDrop event and have it call a function named doDragDrop(). The
function should pass two parameters, the event and the format, which in this case should
match the format used earlier: myFormat.

dragDrop="doDragDrop(event,myFormat')"
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You are passing the data needed to have the data retrieved from the DragSource and have
it displayed in the List.

16 At the bottom of the <fx:Script> block, create a private function named doDragDrop(),
which returns void. The function should accept two parameters. Name the first parameter
event, data typed as DragEvent, and the second parameter format, typed as String.

You need the event object in this function because it contains the DragSource object, and
that is where the data is stored. Remember that you stored the String My data here in the
DragSource object in steps 36 of this exercise. The format is needed because that is how
you pull data from the DragSource object using the dataForFormat() method.

17 As the first line of code in the new function, create a variable local to the function named
myLabelData, typed as Object. Assign this variable the data being dragged by using the
dataForFormat() function to retrieve the data from the dragSource property of the
event object. The argument of the function should be the format parameter passed to
the function.

var mylLabelData:Object=event.dragSource.dataForFormat(format);

Remember that you can store data associated with multiple formats, so you must specify
which format’s data to retrieve when retrieving data.

18 Display the data just retrieved in the List. You need to use the addItem() method on the
List’s dataProvider property to do this.

mylList.dataProvider.addItem(myLabelData);

You have achieved your goal of moving the Label’s data into the List.

19 Be sure that the new function appears as follows, and then run the application.

private function doDragDrop(event:DragEvent,format:String):void{
var mylLabelData:Object=new Object();
myLabelData=event.dragSource.dataForFormat(format);
mylList.dataProvider.addItem(myLabelData);

}

Now when you drag the Label to the List, you will see that the data from the Label, the String
“My data here” is displayed in the List. The following figure shows the List after successfully
dropping the Label data.

Drag me

My data here




Dragging a Grocery Item to the Shopping Cart

Now that you have a solid background in drag and drop, you will implement drag-and-drop
functionality in the e-commerce application of FlexGrocer.

Dragging a Grocery Item to the Shopping Cart

The culmination of your work in this lesson is to implement dragging a grocery item into the
shopping cart. The exercises you have performed so far in this lesson have prepared you well
for this final exercise; in fact, some of the code you have already written will be copied and
pasted for use in this exercise.

In these steps, you will enable the user to click the grocery item, drag it to the small shopping
cart, and then drop it in. The grocery item is displayed in a VGroup container, and the shop-
ping cart is a List. Because the VGroup is not a drag-and-drop-enhanced component, you will
have to pattern your code here after what you just wrote in the section “Using a Non-Drag-
Enabled Component in a Drag-and-Drop Operation.”

1 Open the FlexGrocer project you used in the previous lesson.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson13/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Open ProductItem.mxml from the components package.

This is the component in which the grocery data is displayed; so this is where you will
have to permit the data to be dragged.

° TIP: At first, you will drag all the data to the shopping cart and then write the code so that just
the image of the item acts as the drag proxy.

3 Locate the <s:VGroup> just below the <fx:Declarations> tag set. In that container, locate
the <mx:Image> tag that displays the product. Add an id property to the Image tag and
assign it the value img.

You will be referencing this image several times and need to give it an instance name.

4 Add amouseDown event in the Image tag and select Generate DragDrop handler to have
Flash Builder create the event handler for you. Note that the event object was automati-
cally passed. Add a second parameter, which is the format that will be associated with this
data. In this task, use the string cartFormat.

mouseDown="1img_mouseDownHandler(event,cartFormat')"
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By placing the mouseDown event on the Image, it will enable the user to start the drag
process by clicking the image.

Locate the newly created event handler in the <fx:Script> block and remove the TODO
comment. Add a second parameter named format typed as a String.

protected function img_mouseDownHandler(event:MouseEvent,format:String):void{
}

This function has two main purposes: to get data into the object being dragged and to
permit the component to be dragged.

As the first line of code in the event handler, create a new variable local to the func-
tion named dragSource and assign it a new DragSource object. Next, use the addData()
method to associate the newly created object with the product and format.

var dragSource:DragSource=new DragSource();
dragSource.addData(product,format);

If you used code-completion, DragSource was imported for you. Else, import mx.core.
DragSource manually. Remember that the addData() method’s two parameters assign the
data and the format to the DragSource object. In this case the data is the product being
displayed in the VGroup, and the format is the format string passed to the event handler.

As the last line of code in the function, permit the Image to be dragged by calling the
static doDrag() method of the DragManager class. Recall that you must pass the method
three parameters, the initiator, the DragSource object, and the event. In this case the
initiator is event.target as IUIComponent. The DragSource is the dragSource object you
created. Lastly, the event is the event parameter passed to the event handler.

DragManager.doDrag(event.currentTarget as IUIComponent, dragSource, event);

If you used code-completion, IUIComponent and DragManager were imported for
you. If not, import mx.core. IUIComponent and mx.managers.DragManager now. You
had to cast the initiator as IUIComponent because event.currentTarget is typed as an
Object by default, which is not a visual component and hence cannot be dragged.

Run the FlexGrocer.mxml application. You should be able to drag the grocery item data.

You see the drag proxy is the outline of the Image, or a rectangular box. Later in this task,
you will change the drag proxy to the image of the grocery item.

At this point there is no drop target, so you cannot drop the data anywhere.
Open the ShoppingView.mxml from the views package.

This file contains the List that is your shopping cart to which grocery items are dragged.
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Locate the List with the id of cartList and add a dragEnter event to the List. Select Generate
DragDrop handler to have Flash Builder create the event handler for you. In addition to the
event object automatically passed, add a second parameter of the String cartFormat.

dragEnter="cartlList_dragEnterHandler(event,cartFormat')"

Locate the newly generated event handler and remove the TODO comment. From

the file Task3_Label_to_List.mxml, copy the contents (not the entire function) of the
doDragEnter() function and paste it in the newly generated event handler. Also add a
second parameter named format, typed as a String. Be sure your handler appears as
shown here.

private function cartlist_dragEnterHandler(event:DragEvent,format:String):void{

if(event.dragSource.hasFormat( format )){
DragManager.acceptDragDrop( event.target as IUIComponent );

}
}

This function has only one purpose: to check whether formats enable the drag initiator to
be dropped. The if statement determines whether there are matching formats; then the
acceptDragbrop() method allows the actual dropping to take place.

At the top of the Script block, import the mx.managers.DragManager and
mx.core.IUIComponent classes.

These classes are used in the function you just copied into the file, and therefore not
automatically imported.

Run the FlexGrocer.mxml application. You should be able to drag the grocery item data;
when you drag the pointer over the shopping cart List, you should see the red X disap-
pear, and you can drop the drag proxy.

At this point, nothing happens when you drop the drag proxy.

In ShoppingView.mxml, locate the List with the id of cartList and add a dragDrop event
to the List. Select Generate DragDrop handler to have Flash Builder create the event han-
dler for you. In addition to the event object automatically passed, add a second parameter
of the String cartFormat.

dragDrop="cartlList_dragDropHandler(event,cartFormat')"

You pass the information to this function, which will place data in the shopping cart.
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Locate the newly generated event handler and remove the TODO comment. Also accept
a second parameter in the function named format typed as String.

protected function cartlist_dragDropHandler(event:DragEvent, format:String):void
{
}

As the first line of code in the function, create a variable local to the function named product,
typed as a Product. Assign product the result of calling the dataForFormat() method of the
event.dragSource object, passing the format as an argument. You will need to cast the result as
a Product.

var product:Product = event.dragSource.dataForFormat( format ) as Product;

This Product object is needed to create a ShoppingCartltem in the next step of the task.
The dataForFormat() method retrieves data based on the format used as the argument of
the function. In this case, the data stored in the DragSource object was the product data
added in step 6 of this task using the addData() method.

TIP: You can open the file valueObjects/ShoppingCartltem.as and review that the constructor’s
parameters are a Product object and an optional quantity.

Next in the function, create a variable local to the function named shoppingCartItem,
typed as a ShoppingCartItem. Assign that variable equal to a new ShoppingCartltem. The
arguments of the ShoppingCartltem constructor should be the Product object created in
the last step and the number 1.

var shoppingCartItem:ShoppingCartItem = new ShoppingCartItem(product,l);

Here is a quick review of how the Product object got in the DragSource:

o Insteps 4, 5 and 6 of this exercise, you passed a Product object to the

img_mouseDownHandler() function.

o The function placed the Product object into the DragSource object using the addData(Q
method and associated it with the cartFormat format.

o In the event handler just created, you retrieved that same Product object and will now
place it in the shopping cart.

As the last line of code in the function, invoke the addItem() method of the shoppingCart

object and pass the shoppingCartItem variable as a parameter.

Check to be sure your function appears as shown here:

protected function cartlist_dragDropHandler(event:DragEvent, format:String):void{
var product:Product = event.dragSource.dataForFormat( format ) as Product;
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var shoppingCartItem:ShoppingCartItem = new ShoppingCartItem(product,l);
shoppingCart.addItem( shoppingCartItem );
3

The method invocation actually places the ShoppingCartItem object in the shopping cart.
Run the application. You can now drag grocery items into the shopping cart.

You see that the drag-and-drop operation is working, but the drag proxy is the default
proxy for the Image. In the next step you add code so the drag proxy becomes the image
of the grocery item.

Return to Productltem.mxml. At the bottom of the <fx:Script> block, locate the
img_mouseDownHandler() function. At the top of the function create a variable local to
the function named proxy of type BitmapImage. Assign the newly created variable a new
BitmapImage object. As the next line of code in the function, assign proxy.source the
value img.content.

var proxy:BitmapImage = new BitmapImage();
proxy.source = img.content;

Here you are creating a new image to act as the proxy. This code may cause you to have

some questions.

Your first question might be, why not just use the existing Image object as the proxy? This
is because by default the drag-and-drop operation removes the drag proxy from its source.
You could have simply used the existing Image as the drag proxy, but after dragging and
dropping, the image would no longer be shown with the other grocery item data.

The next question could be, what is a BitmapImage and why use it instead of another Image
instance? Actually you could have used another Image instance, but it would not be the best
choice. The Image tag is quite complex and performs many functions, including retrieving
an actual image. This makes the component quite “heavy.” The BitmapImage only has the
ability to display data that is already loaded and is therefore a perfect fit for this implemen-
tation since the Image tag has already loaded the actual image. BitmapImage is much more
svelte than the Image tag, so a better choice in this case.

Finally, it may seem odd that you assign the source property of the BitmapImage the
value of the content property of the Image tag. Why not just assign the source property
of Image to the source property of BitmapImage? This, again, goes back to the function-
ality of the Image tag. You specify a source in the Image tag, which is the path to the
object to load. The Image tag then places the retrieved image in the content property.
The BitmapImage uses the source property as the actual image, not an object to retrieve
as does the Image tag, hence proxy.source = img.content.
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In the DragManager.dobDrag() method invocation, add a fourth parameter of proxy.

DragManager.doDrag( event.target as IUIComponent, dragSource, event, proxy);

This fourth parameter represents the dragImage. Instead of the outline of the Image of the
grocery item data being the drag proxy, you have now specified that the image of the item
should be displayed when dragging is taking place.

Save the file and check the Problems view. You get the following error:

Implicit coercion of a value of type spark.primitives:BitmapImage to an unrelated
=type mx.core:IFlexDisplayObject;

The fourth parameter, the drag proxy, must implement the interface IFlexDisplayObject
to be a valid drag proxy. BitmapImage does not do this, hence the error. You will solve
this issue in the next step.

Immediately below the code you've just written, create a variable local to the function
named imageHolder, data typed as a Group, and assign it a new Group object. Next use
the addElement() method of the imageHolder Group object and pass as a parameter the
proxy object.

var imageHolder:Group = new GroupQ);
imageHolder.addElement(proxy);

Be sure to either use code-completion or manually import spark.components.Group.
Since the Group class does implement IFlexDisplayObject, you will place the
BitmapImage in a Group so it can be used as a drag proxy.

In the DragManager.dobDrag() method invocation, change the fourth parameter from

proxy to imageHolder.

DragManager.doDrag(event.currentTarget as IUIComponent, dragSource, event,
=imageHolder);

After this change, save the file and you will see the error is no longer in the Problems view.

Check to be sure that your img_mouseDownHandler() function appears as follows, and
then run the application. You should be able to drag the image of the grocery item and
drop it in the cart.

protected function img_mouseDownHandler(event:MouseEvent,format:String):void

{
var proxy:BitmapImage=new BitmapImage();
proxy.source=img.content;

var imageHolder:Group = new Group();
imageHolder.addElement(proxy);
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var dragSource:DragSource=new DragSource();
dragSource.addData(product,format);

DragManager.doDrag(event.currentTarget as IUIComponent, dragSource, event,
=imageHolder);

What You Have Learned

In this lesson, you have:

o Implemented drag-and-drop operations between two drag-enabled components and used
the default drop process (pages 329-332)

 Implemented drag-and-drop operations between two drag-enabled components and cus-
tomized the drop process to use the data stored in the DragSource object (pages 333-336)

o Implemented drag-and-drop operations between non-drag-enabled components and
used a custom dragImage (pages 337-343)

o Implemented drag-and-drop operations in the shopping cart (pages 343-349)
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What You Will Learn

In this lesson, you will:

o Use the ViewStack class as the basis for implementing navigation

o Learn about the NavigatorContent class, which allows Spark-based containers
in a ViewStack

o Use the ViewStack selectedIndex and selectedChild properties for navigation

Approximate Time

This lesson takes approximately 1 hour and 30 minutes to complete.
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LESSON 14

Implementing
Navigation

Imperative to any application is a navigation system. Users should be able to easily move
around in an application and locate the functionality they need. Flex applications can imple-
ment navigation in one of two ways: using states, as you learned in the earlier lessons, and by
using navigator containers.

Some navigation will be completely at the user’s discretion, such as clicking a button to move
to the home page or the checkout process. Other navigation can be tightly controlled by

the developer—for example, a checkout process in which users cannot proceed to the next
screen until certain conditions are met on an existing screen. In this lesson, you will imple-
ment both types of navigation.

(CheckoutPage T of

Customer Information

Customer Name Phineas McCool

Address 1 Somewhere Lane

City

State | SomeState

= w
g E]
= 2
=]
=

Zip

Delivery Date | 03/22/2010

Continue

(c) 2009, FlexGrocer

The checkout process will be controlled by a ViewStack,
one of Flex’s navigator containers.
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Introducing Navigation

Navigation enables users to move through your application and (just as important) enables
you to control user movement through the application. You will enable both user-controlled
movement and application-controlled movement in this lesson when implementing a check-
out process for the e-commerce application. During this process, you need to control which
screens users see and when they see them.

A navigator container is a container that implements one specific rule on positioning its
children: Only one child can ever be seen at the same time. This allows for a multipage view
within the application. To help visualize how this works, picture a stack of papers on your
desk. At any time, only one page in that stack can be on top, and therefore visible. To do this,
the ViewStack toggles the visibility of its children, always ensuring that one and only one child
can be seen at any time.

The Navigation components are still implemented using the mx architecture, meaning they are
the same components that existed in Flex 3. To enable developers to use both Spark and MX
components as children of a ViewStack, the Flex SDK added an INavigatorContent interface.
Any class that implements INavigatorContent can be used as a direct child of a ViewStack.

In the Spark component set, there is a new container named NavigatorContent that imple-
ments the INavigatorContent interface and subclasses the Spark Group class. You can use
NavigatorContent instead of Group for adding Spark elements as children of the ViewStack.

Although the ViewStack is the key element to implementing navigation in Flex, it does not
intrinsically have a way to switch which child is visible; that must be done using another tool.
You can use built-in tools to control the ViewStack or build your own.

E3 NOTE: Although ViewStack does not have any visible way for a user to navigate between the
views, the Accordion and TabNavigator implement the same functionality as a ViewStack, but
also provide user interface controls to allow the user to navigate between the views.

To control which child is shown in a navigator container, you can interact with the container’s
selectedChild or selectedIndex property.

You use the selectedIndex property to choose which child of the ViewStack should be displayed.

E3 NOTE: The ViewStack is zero indexed, so the “first” child is numbered 0.

Use the selectedChild property if you would rather indicate which child of the ViewStack
should be displayed by referencing the name (id) of the child rather than the numeric index.
The selectedChild property will display the appropriate container in the ViewStack based
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on the instance name provided in the id property. The following example shows how to use
plain Button components to control which child of the ViewStack is displayed using both
selectedChild and selectedIndex:

<s:HGroup>
<s:Button label="Child @" click="myNav.selectedIndex=0"/>
<s:Button label="Child 1" click="myNav.selectedChild=childl"/>
<s:Button label="Child 2" click="myNav.selectedIndex=2"/>
</s:HGroup>
<mx:ViewStack id="myNav" height="100%" width="100%">
<s:NavigatorContent id="child@">
<s:layout>
<s:HorizontallLayout />
</s:layout>
<s:Label text="Zeroth child label 1" fontSize="20"/>
<s:Label text="Zeroth child label 2" fontSize="20"/>
</s:NavigatorContent>
<s:NavigatorContent id="childl">
<s:layout>
<s:VerticallLayout/>
</s:layout>
<s:Label text="First child label 1" fontSize="20"/>
<s:Label text="First child label 2" fontSize="20"/>
</s:NavigatorContent>
<s:NavigatorContent id="child2">
<s:layout>
<s:HorizontallLayout/>
</s:layout>
<s:Label text="Second child label 1" fontSize="20"/>
<s:Label text="Second child label 2" fontSize="20"/>
</s:NavigatorContent>
</mx:ViewStack>

When run, this code creates the result shown in the following figure, where a ViewStack is
used with buttons.

[ chigo ][ cnia1 ][ chinz
First child label 1
First child label 2

With this brief overview of the navigator containers, you are now ready to implement naviga-
tion in your applications.

353



354 ‘ LESSON 14: Implementing Navigation

Creating the Checkout Process as a ViewStack

In this exercise, you will import three views that will comprise the checkout process, and add
a view stack to allow the user to navigate between them.

1 Ensure you have your FlexGrocer project open.

Alternatively, if you didn’t complete the previous lessons or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson14/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Import the Checkout.fxp project from the Lesson14/independent folder.

A few classes are already provided for you. You will be copying these classes into your
application.

la | ﬁ Checkout|
4 [ src
» 3 (default package)
» HF cart
» 8 components
3 events
> 8 valueObjects
» 3 views.checkout
b = Flex40
[ [ bin-debug
[ [ html-template
& libs

Run the Checkout application. Notice there are three pages of forms that you can navigate
between by clicking the Proceed button.

3 In the checkout project, select the events, valueObjects, and views.checkout packages,
and copy them to the clipboard (Ctrl-C/Command-C). In the FlexGrocer project, select
the src directory, and paste the copied folders. A warning box appears, telling you that
the events folder already exists. Flex asks if you want to merge the folder’s contents and
overwrite any existing files with the same names. Click Yes To All.

B Resource Bxists =

‘FlexGrocer/src/events' exists, Do you wish to overwrite?
Folder contents will be merged, existing files will be overwritten.

£ Ves 1 YesToal |[ Mo ][ cancel
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The merged project after the paste should look like this:

la @ FlexGrocer
| src|
i % (default package)
b H assets
b Y cart
> 3 components
a f} events
3 'E OrderEvent.as
3 'E ProductEvent.
b Y services
a 3 valueObjects
3 'E Orderlnfo.as
3 'E Product.as
a HF views
a {3 checkout
» i CreditCard
[ n Customerl;
b ‘ Review.mx
3 ‘ ShoppingView|
b F xml

If your views package doesn’t have a checkout package inside it, you should undo and
try again.

NOTE: Some new constructs have been introduced in the views.checkout classes that will be
explained in more detail in Lesson 15, “Using Formatters and Validators.”

Right-click the Checkout project and select Close Project.

Right-click the FlexGrocer views package and choose New MXML Component. Give the
new component the name CheckOutView, select spark.layout.VerticalLayout for Layout,
base the component on spark.components.Group, and remove the preset height and
width attributes.

In the Declarations block, add an instance of the OrderInfo class, which exists in the
valueObjects package, and specify an id of orderInfo.

<valueObjects:0rderInfo id="orderInfo"/>

If a namespace isn't automatically created for the valueObjects package, add one to the
root node like this:

xmlns:valueObjects="valueObjects.*"

After the closing the Declarations tag, add a ViewStack (from the mx namespace) that has
an id of vs, and a height and width of 100%.

<mx:ViewStack id="vs" width="100%" height="100%">
</mx:ViewStack>
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Add an instance of the CustomerInfo class (which exists in the views.checkout package),

as a child of the ViewStack by adding it inside of the opening and closing ViewStack tag.

Bind the local orderInfo object to the orderInfo property for the CustomerInfo class, and
set its height and width to 100%.

<checkout:CustomerInfo orderInfo="{orderInfo}" width="100%" height="100%"/>

If a namespace isn’t automatically added to the root node for the checkout package,
manually add one like this:

xmlns:checkout="views.checkout.*"

If you look at the source of CustomerInfo, you will see that its root node is
NavigatorContent, so it is allowable as a child of the ViewStack. Additionally, you will
find that it has a public bindable property called orderInfo, which is bound to the
controls.

Create a second child of the ViewStack, as an instance of the CreditCardInfo class, which
exists in the views.checkout package. Bind the local orderInfo object to the orderInfo
property for the CreditCardInfo class, and set its height and width to 100%.

<checkout:CreditCardInfo orderInfo="{orderInfo}" width="100%" height="100%"/>

Much like the CustomerInfo class, CreditCardInfo has a root node of NavigatorContent,
making it allowable as a child of the ViewStack. It also has a public bindable property
called orderInfo, which is bound to the controls.

Create the third and final child of the ViewStack, as an instance of the Review class from
the views.checkout package. Bind the local orderInfo object to the orderInfo property for
the Review class, and set its height and width to 100%.

<checkout:Review orderInfo="{orderInfo}" width="100%" height="100%"/>

Much like the CustomerInfo and CreditCardInfo classes, Review also has a root node of
NavigatorContent, making it allowable as a child of the ViewStack. It also has a public
bindable property called orderInfo, which is bound to the controls.

Open the CustomerInfo, CreditCardInfo, and Review classes. Notice that all three broad-
cast one or more events when you click the buttons in those classes. Next you need to add
handlers for those events.

In CheckOutView.mxml, add an event handler for the proceed event from both the
CustomerInfo and CreditCartInfo classes, which will call a soon-to-be-written function
called handleProceed() and pass the implicit event object as an argument.
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The code in the ViewStack should read like this:

<mx:ViewStack id="vs" width="100%" height="100%">
<checkout:CustomerInfo orderInfo="{orderInfo}"
proceed="handleProceed( event )"
width="100%" height="100%"/>
<checkout:CreditCardInfo orderInfo="{orderInfo}"
proceed="handleProceed( event )"
width="100%" height="100%"/>
<checkout:Review orderInfo="{orderInfo}"
width="100%" height="100%"/>
</mx:ViewStack>

Next you will need to write the handleProceed() method.

13 Add an <fx:Script> block between the end of the Declarations block and the start of the
ViewStack. Within the Script block, add a private method called handleProceed(), which
accepts an argument named event as an instance of the flash.events.Event class and a
void return type. The body of the function should increment the selectedIndex of the
ViewStack by 1.

private function handleProceed( event:Event ):void {
vs.selectedIndex = vs.selectedIndex + 1;

}

This method allows users to navigate from the CustomerInfo to the CreditCardInfo
to the Review views of the ViewStack. Whether they are in the CustomerInfo or the
CreditCardInfo view, clicking the Continue button will bring them to the next screen.

14 Still in the Script block, add a method called handleEdit(), which accepts an event as an
instance of the Event class and a void return type. The body of this method should set the
selectedIndex of the ViewStack back to element .

private function handleEdit( event:Event ):void {
vs.selectedIndex = 0;

}

This method will be used if the user clicks the Edit Information button on the Review screen.

15 Add an event listener on the Review instance for the editInformation event that will call
your handleEdit() method:
<checkout:Review orderInfo="{orderInfo}"

width="100%" height="100%"
editInformation="handleEdit( event )"/>



358 | LESSON 14: Implementing Navigation

16 Add one more event handler on the Review instance for the completeOrder event that will
call a soon-to-be-written handleComplete() method.
<checkout:Review orderInfo="{orderInfo}"
width="100%" height="100%"
editInformation="handleEdit( event )"
completeOrder="handleComplete( event )"/>

17 In the Script block, add a new private method called handleComplete() that accepts an
event as an argument and a void return type. Inside this method, set the selectedIndex
of the ViewStack back to 0, and dispatch a new OrderEvent with the name placeOrder
that uses the orderInfo property as the order for the event. Finally, reset the orderInfo
property to be a new OrderInfo instance.
private function handleComplete( event:Event ):void {

//reset the navigation for the next order
vs.selectedIndex = 0;

//Send the info up to the event chain
dispatchEvent( new OrderEvent( 'placeOrder; orderInfo ) );

//Clear out this order object for next time
orderInfo = new OrderInfo();

Make sure that you have an import statement for the OrderEvent class from the
events package.

18 After the closing Declarations tag but before the opening Script tag, add metadata to the
CheckoutView class declaring that this class is capable of broadcasting an event called
placeOrder of the type OrderEvent.
<fx:Metadata>

[Event(name="placeOrder, type="events.OrderEvent")]
</fx:Metadata>

19 Add a public bindable property to the CheckoutView class called shoppingCart as an
instance of the ShoppingCart class.

import cart.ShoppingCart;
[Bindable]
public var shoppingCart:ShoppingCart;

As always, ensure that you import the ShoppingCart class.
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20 Bind the local shoppingCart property into the Review class instance’s shoppingCart property.

<checkout:Review orderInfo="{orderInfo}"
width="100%" height="100%"
shoppingCart="{shoppingCart}"
editInformation="handleEdit( event )"
completeOrder="handleComplete( event )"/>

This will allow a shoppingCart property to be passed from the main application into the
CheckoutView, and then into the Review class itself.

21 Save and close CheckoutView.
22 Open ShoppingView.mxml. Find where the shoppingCart is declared and instantiated.
Remove the instantiation of the new ShoppingCart. Save and close ShoppingView.mxml.

[Bindable]
public var shoppingCart:ShoppingCart;

Since you need to share a single shoppingCart between the shopping and checkout view, you
will create the single instance in the main application and pass a reference to each.

All that remains now is to allow the rest of the application to effectively use this new
CheckoutView you have created.

Integrating CheckoutView into the Application

Now that you have a class to handle the checkout process, you need to integrate it into the rest
of the application.

1 Open FlexGrocer.mxml and close all other files. Find the label with the copyright infor-
mation, and move it to after the instantiation of the ShoppingView component.
<views:ShoppingView id="bodyGroup"

x="0" y="0"
width="100%" height="100%"
groceryInventory="{productService.products}" />

<s:Label text="(c) 2009, FlexGrocer" right="10" bottom="10"/>

Having this label defined after the other views will ensure it will always be seen on top of
anything else in the application.
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2 Between the ShoppingView and Label components, create an instance of the
CheckoutView component. Give it an x and y value of 0, and a height and width of 100%.
<views:CheckOutView

Xx="0" y="0"
width="100%" height="100%"/>

As you save the application now, you should have your first chance to find any typos in the
CheckoutView class you created. If the application compiles without error, continue. If not,
check the code you created in the CheckOutView and fix any errors before proceeding.

3 Create a states block in the FlexGrocer application, which contains two states: one called
shoppingView, and the other called checkoutView.

<s:states>
<s:State name="shoppingView"/>
<s:State name="checkoutView"/>
</s:states>

4 Set the ShoppingView instance to be included only in the shoppingView state, and the
CheckoutView instance to be included only in the checkoutView state.

<views:ShoppingView id="bodyGroup"
width="100%" height="100%"
groceryInventory="{productService.products}"
includeIn="shoppingView"/>
<views:CheckOutView
x="0" y="0"
width="100%" height="100%"
includeIn="checkoutView"/>

5 In the controlBarContent node, add includeIn="shoppingView" to the List instance.

<s:List left="200" height="52"
includeIn="shoppingView"
dataProvider="{categoryService.categories}"
itemRenderer="components.NavigationItem"
change="1istl_changeHandler(event)">

6 In the Script block, add two new methods. The first, handleCheckoutClick(), accepts
aMouseEvent as an argument, has a void return type, and sets the currentState to
checkOutView. The second, handleFlexGrocerClick(), accepts a MouseEvent as an argu-
ment, returns void, and sets the currentState to shoppingView.
private function handleCheckoutClick( event:MouseEvent ):void {

this.currentState = "checkoutView";

3
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private function handleFlexGrocerClick( event:MouseEvent ):void {
this.currentState = "shoppingView";

}

Add a click handler on the btnCheckout button, which calls the handleCheckoutClick()
method and passes the event object. Also add a click handler to the Flex Grocer button
that calls the handleFlexGrocerClick() method and passes an event object.

In the Declarations section, add a ShoppingCart instance with an id of shoppingCart.

<cart:ShoppingCart id="shoppingCart"/>

As always, ensure you add the proper namespace to the root node.

Bind shoppingCart to the public shoppingCart properties of both the ShoppingView and
CheckOutView components.

This will allow a single instance of the shoppingCart to be used by both the views.

<views:ShoppingView id="bodyGroup"
width="100%" height="100%"
groceryInventory="{productService.products}"
shoppingCart="{shoppingCart}"
includeIn="shoppingView" />
<views:CheckOutView
x="0" y="0"
width="100%" height="100%"
shoppingCart="{shoppingCart}"
includeIn="checkoutView"/>

Add a private method to the Script block called handlePlaceOrder() that accepts an
instance of the OrderEvent class as an argument and returns void. This method will
use an Alert to display information about the order, and will then empty the cart by
assigning it a new instance of the shoppingCart class and set the currentState back
to shoppingView.
private function handlePlaceOrder( event:OrderEvent ):void {
//send the data to the server somewhere
Alert.show( "Placed an order for " + event.order.billingName +
wwith a total of " + shoppingCart.total, "Order Placed" );

//empty the shoppingCart
shoppingCart = new ShoppingCartQ);

//Send the user back to the shoppingView
currentState = "shoppingView";
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The Alert class has a static method named show. When you call this method and pass it a string,
Flex will show an Alert box with your message. If you had a server to submit the order to, the
call to that server-side method would go here. You can learn about that in Volume 2 of this
book. For now, use an Alert box to display information about the order. As always, ensure that
the events.OrderEvent and mx.controls.Alert classes are properly imported.

11 Add an event handler for the placeOrder event, which calls your newly written
handlePlaceOrder() method and passes the event object to it.

<views:CheckOutView x="0" y="0"
width="100%" height="100%"
shoppingCart="{shoppingCart}"
includeIn="checkoutView"
placeOrder="handlePlaceOrder( event )"/>

Save your files and run the application. You should now be able to add elements to the cart,
click the checkout button, navigate through the checkout process, and complete the order. The
application then resets the cart and returns you to the shopping experience.

What You Have Learned
In this lesson, you have:
o Used a ViewStack to allow users to navigate the checkout process (pages 354-357)

o Learned about the NavigatorContent class, which allows Spark containers in a ViewStack
(pages 352-353)

 Controlled navigation with the ViewStacK’s selectedIndex and selectedChild properties
(pages 357-358)
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What You Will Learn

In this lesson, you will:

o Use a formatter and remove string concatenation
o Look at a two-way data binding example
« Use a validator to check if data is in a valid format

o Learn to trigger validation in ActionScript

Approximate Time

This lesson takes approximately 1 hour to complete.



LESSON 15

Using Formatters and
Validators

Flex provides many types of built-in formatters and validators that enable you to display and
validate user-supplied data such as dates, numbers, and currencies. Using the built-in data
validators on the client side, you can make your application perform better by reducing calls
to the server for validation. You can also save development time by using the built-in format-
ters to automate the often repetitive process of formatting data.

Customer Information

Customer Name *D This string is shorter than the minimum allowed length.
This must be at least 2 characters long
Y —
DeivenDate [ |
Continue

Validating customer information
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Introducing Formatters and Validators

Flex formatters convert raw data into a customized string using predefined rules. The formatters
can be used in MXML or in ActionScript and work well with data binding to simplify the display
of formatted data.

Validators are used to ensure that data meets specific criteria before the application attempts
to use it. This can be particularly important if you expect a user to input a number for a math-
ematical operation or a date for scheduling. Like formatters, validators can be used in MXML
or ActionScript. They provide logical feedback on data input (valid or invalid) but also pro-
vide visual feedback in the way of red borders and error messages when input is invalid.

Formatters

A formatter is simply an ActionScript class that descends from (is a subclass of) the Formatter
class. Some of the formatters available include:

» mx.formatters.CurrencyFormatter
o mx.formatters.DateFormatter

o mx.formatters.NumberFormatter
o mx.formatters.PhoneFormatter

o mx.formatters.ZipCodeFormatter
Formatters manage quite a bit of complexity for you, but they are exceedingly simple to use.
Here is a CurrencyFormatter defined in MXML:
<mx:CurrencyFormatter id="myFormatter"

precision="2"/>

This formatter can be applied either in ActionScript or in MXML with data binding, using the
following syntax:

trace( myFormatter.format( 123 ) );
//outputs $123.00 in the United States

<s:Label text="{ myFormatter.format( someData ) }"/>

In the latter example, each time someData changes, the format() method will be called and the
output displayed in the label.
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Previously, you accomplished something similar using concatenation of strings. You wrote
code like this:

<s:Label text="Your Cart Total: ${shoppingCart.total}"/>

This strategy has several problems. First, it becomes complicated to control variables defining
how the user wants to see this currency presented. For example, if you are creating a global-
ized application, you will need to support different currency symbols, different regional uses
of commas and periods, and varying degrees of precision. Second, this code assumes that the
currency symbol will always appear before the number. This is certainly not the case in many
countries. By using Flex formatters, these and other issues are handled for you.

Validators

Flex also has a set of Validator classes that you can use to check whether a data type is valid
(for example, if the input is a number) and to ensure that the input has been formatted cor-
rectly (for example, if a date is entered in a specific format). As with Formatter classes, you
can use Validator classes either as MXML tags or instantiate them in ActionScript.

Using validators, you can perform a large amount of data validation in the client applica-
tion, instead of waiting until data is submitted to the server. Not only does this provide a
more responsive user experience, it also reduces the number of calls between the client and
the server. This yields a better-performing application. Client-side validation is not a perfect
solution; some types of data validation (such as security issues) are still best performed at the
server. But using Validator classes at the client reduces server calls to only these use cases.

All Flex validators are a subclass of the Validator class. Some of the validators available as part
of the Flex framework include:

o CreditCardValidator

« DateValidator

o EmailValidator

o NumberValidator

o PhoneNumberValidator
« SocialSecurityValidator
o StringValidator

o ZipCodeValidator
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Much like the Formatter classes, the Validator classes cover a large number of use cases and
conditions that you might not consider on your own. By using the Flex validators, you are
better prepared for robust applications and internationalization requirements.

Using Formatter Classes

In this exercise, you will apply a CurrencyFormatter class so all the price selections are
displayed as local currency in the FlexGrocer application. There are multiple places in which
prices are displayed in the application, including:

o The list of grocery products displayed
o The total of the shopping cart
o The subtotal and list prices in the user’s shopping cart

o 'The checkout process

The CurrencyFormatter adjusts the decimal rounding and precision and sets the thousands
separator and the negative sign. You can specify the type and placement of the currency sym-
bol used, which can contain multiple characters, including blank spaces.

1 Open ShoppingView.mxml from your views package.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson15/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Within the <fx:Declarations> tags, add an <mx:CurrencyFormatter> tag. Assign the tag an
id of currency and specify a precision of 2:
<fx:Declarations>
<!-- Place non-visuadl elements (e.g., services, value objects) here -->

<mx:CurrencyFormatter id="currency" precision="2"/>
</fx:Declarations>

The decimal rounding, thousands separator, currency symbol, and the negative sign are
properties that can be set on the CurrencyFormatter; we have left these at their defaults.
You specified a precision of 2, meaning that two decimal places will always be displayed.

The CurrencyFormatter receives its default settings from user locale information. This
locale information exists inside resource bundles that you can create for various locales;
however, doing so is beyond the scope of this book.
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E3 NOTE: If you would like to learn more about resource bundles or the process of international-
izing an application, refer to “Creating Resources” in the Adobe Flex 4 help documentation.

3 Locate the Label control that displays the words Your Cart Total along with a dollar sign
and the shopping cart’s total. Inside the data binding for the text property, replace the
dollar sign and binding expression with a call to the format() method of the currency
object, and pass shoppingCart.total to the method, as follows:

<s:Label text="Your Cart Total: {currency.format(shoppingCart.total)}"/>

The format() method takes the value and applies all the parameters you set on the
<mx:CurrencyFormatter> tag. In this case, you are using the default currency symbol

(a dollar sign for the en_US locale where this book was written) and specifying the preci-
sion, so two digits to the right of the decimal separator will always be maintained.

4 Next locate the renderProductName() method.

Presently, this method returns a string created by concatenation parentheses around the
item quantity along with the product name, a dollar sign, and the item subtotal.

5 Remove the $ from the string and pass the item.subtotadl to the currency.format()
method before using it in the concatenation:

private function renderProductName( item:ShoppingCartItem ):String {
var product:Product = item.product;

return '(" + item.quantity + ') ' + product.prodName +
=currency.format(item.subtotal);

+

6 Save the ShoppingView class and run the FlexGrocer application.

Without formatters With formatters
1 I
(1) Buffalo $6.5 (1) Buffalo $6.50
(2) T Bone Steak $19.96 (2) T Bone Steak $19.96

(1) Whole Chicken $2.99 (1) Whole Chicken $2.99

Your Cart Total: $29.450000000000003 Your Cart Total: $29 45

Add a few items to the cart and you will quickly see the currency formatter is now add-
ing precision and limiting the number of decimal places to 2. Several other places in the
application could use a CurrencyFormatter. You will handle those next.
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Open CartGrid.mxml from the components package.

Within the <fx:Declarations> tags, add an <mx:CurrencyFormatter> tag. Assign the tag an
id of currency and specify a precision of 2:
<fx:Declarations>

<!-- Place non-visuadl elements (e.g., services, value objects) here -->

<mx:CurrencyFormatter id="currency" precision="2"/>
</fx:Declarations>

Locate the function named renderPriceLabel(). Change the return statement of the
function to use the format() method of the currency instance.
private function renderPricelLabel( item:ShoppingCartItem,

= column:DataGridColumn ):String {

var subtotal:Number = item[ column.dataField J;

return currency.format( subtotal );

3

Previously, you had to cast the subtotal as a String before concatenating with the $. This
isn’t necessary when using formatters. The format() method accepts an Object and inter-
nally converts it as needed.

Open Review.mxml from the views/checkout package.

Within the <fx:Declarations> tags, add an <mx:CurrencyFormatter> tag. Assign the tag an
id of currency and specify a precision of 2.

Still inside the <fx:Declarations> tags, add an <mx:DateFormatter> tag. Assign the tag an
id of df:
<fx:Declarations>
<!-- Place non-visudl elements (e.g., services, vadlue objects) here -->
<mx:CurrencyFormatter id="currency" precision="2"/>

<mx:DateFormatter id="df'"/>
</fx:Declarations>

Find the Label instance inside the Delivery Date form item. Pass the orderInfo.deliveryData
to the format() method of the df instance before assigning it to the text.

<s:Label text="{df.format(orderInfo.deliveryDate)}"/>

Like the CurrencyFormatter, the DateFormatter has a format method used to convert data
into a String. In this case, you are using the default format specified by the user’s locale.
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14 Find the Label instance that displays the user’s total. Pass the shopppingCart.total to
the format() method of the currency instance before concatenating it and assigning it
to the text:

<s:Label text="Total {currency.format(shoppingCart.total)}"/>

15 Save this file.
16 Open Productltem.mxml from the components package.

17 Within the <fx:Declarations> tags, add an <mx:CurrencyFormatter> tag. Assign the tag an
id of currency and specify a precision of 2.

18 Find the Label instance that displays the products listPrice. Pass the product.listPrice
to the format() method of the currency instance before assigning it to the text.

<s:Label text="{currency.format(product.listPrice)}" id="price"/>

19 Save this file and run the application. If you proceed through checkout, you should see
formatted currencies and dates throughout.

Examining Two-Way Bindings

In Lesson 8, “Using Data Binding and Collections,” you learned about data binding, which updates
the view components when data changes. Flex 4 introduces a second type of data binding called
two-way binding. Two-way binding is most effective when combined with user input forms.

In this type of data binding, view components are updated when data changes; however, the
data is also updated when the component changes. You can think of regular data binding as
moving in one direction: when the data changes, the view changes. You can think two-way
binding as bidirectional: if either changes, the other updates.

In practice, two-way binding is extremely easy to use. There is simply a syntax difference
when declaring a control as bound to data.

To bind a TextInput to a piece of data using traditional data binding, your code would look
like this:

<s:TextInput text="{someData}"/>

To use two-way binding, you simply prepend the expression with an @ symbol.

<s:TextInput text="@{someData}"/>
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Now, if you were to change the someData variable, the TextInput would update. Additionally,
if you were to type into the TextInput, the someData variable would be updated.

1 Open CustomerInfo.mxml from your views/checkout package.

2 Note that the orderInfo object in the <fx:Script> block is of type OrderInfo and is
marked Bindable.

3 Find the TextInput inside the Customer Name form item and examine the declaration:

<s:TextInput text="@{orderInfo.billingName}"/>

This means that this field will display the information in the billingName property of the
orderInfo object. Further, the billingName property and the entire orderInfo object will be
monitored for changes. If either changes, this field will be updated with the new value. If the
user changes the value in this TextInput by typing a new value or deleting what is already
there, the billingName property will be updated to reflect the contents of the field.

Two-way binding does have one limitation at this time: the types of both the source and
destination must be the same. With traditional data binding, you can bind a variable declared
as a Number to the text input of a Label, even though that Label is expecting a String instance.
Traditional data binding will attempt to convert the Number to a String on your behalf. Two-
way data binding cannot work unless both the source and destination are the same.

Using Validator Classes

In this exercise, you will use a ZipCodeValidator class to check whether a postal code is a
valid U.S. zip code or Canadian postal code along with a StringValidator to ensure that the
billing name is at least two characters long during the checkout process.

1 Open CustomerInfo.mxml from your views/checkout package.
2 Find the FormItem with the label Customer Name and set the required attribute of that
Formltem to true.

<mx:FormItem label="Customer Name" required="true">

Setting the required attribute of a FormItem tag causes Flex to place a red asterisk next
to the form field when it is displayed. This is purely a visual property. By itself it does
nothing to ensure the user enters data into this field.
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Inside the FormItem, set the id property of the TextInput to billingName.

<mx:FormItem label="Customer Name" required="true">
<s:TextInput id="billingName" text="@{orderInfo.billingName}"/>
</mx:FormItem>

Shortly, you will need to refer to this TextInput by the id to validate its input.

Find the FormItem with the label Zip and set the required attribute of that FormItem
to true:

<mx:FormItem label="Zip" required="true">

Remember, this is purely a visual detail.

Inside the FormItem, set the id property of the TextInput to billingZip.

<mx:FormItem label="Zip" required="true">
<s:TextInput id="billingZip" text="@{orderInfo.billingZip}"/>
</mx:FormItem>

Inside the <fx:Declaration> tag pair, add an <mx:ZipCodeValidator> tag. Bind the source
property of the ZipCodeValidator to the billingZip TextInput. Still in the ZipCodeValdator,
specify the property attribute as text and specify the required attribute to true.
<mx:ZipCodeValidator source="{billingZip}"

property="text"
required="true"/>

The <mx:ZipCodeValidator> validates that a string has the correct length for a five-digit
zip code, a five-digit + four-digit U.S. zip code, or a Canadian postal code. The source
attribute indicates the control containing the data to be validated. As you will see, this
also specifies where any error messages will appear. The property attribute indicates
which property of the control you wish to validate. In this case you are indicating that
the text property of the billingZip contains the data for validation. Finally, the required
attribute indicates that this field must be supplied. If required was set to false, a blank
field would be acceptable, but if the user entered any information, it must conform to a
valid zip code.

Still inside the <fx:Declaration> tag pair, add an <mx:StringValidator> tag. Bind the
source property of the StringValidator to the billingName TextInput. Specify the property
attribute as text, the required attribute as true, and minLength as 2.
<mx:StringValidator source="{billingName}"

property="text"

required="true"

minLength="2"/>
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The <mx:StringValidator> validates that a string falls within certain size parameters. Here
you are indicating that the String must be at least a length of 2 to be valid.

Save and compile the application.

Click the Checkout button; enter some letters for the zip code in the billing information
screen. When you exit the field, you should see a red highlight around the text field; when
you move the pointer over the text field, you will see the default error message appear.

However, even if you leave these fields in error, you can still click the Proceed button to
move on to the next screen. You will correct that next.

Return to CustomerInfo.mxml.
You will now add code to prevent leaving this page until the user corrects any errors.

Inside the <fx:Declarations> tag pair, wrap the two validators you created above in an
<fx:Array> tag with the id of validators.
<fx:Declarations>
<!-- Place non-visual elements (e.g., services, value objects) here -->
<fx:Array id="validators">
<mx:ZipCodeValidator source="{billingZip}"
property="text"
required="true"/>
<mx:StringValidator source="{billingName}"
property="text"
required="true"
minLength="2"/>
</fx:Array>
</fx:Declarations>

This code creates an array named validators. It inserts the two validator instances created
into that array so that they can be referred to as a group.

Find the handleProceed() method.

This method is called when the user clicks the Proceed button. It dispatches an event,
which changes to the next view in the ViewStack.

Add a new local variable named errors of type Array on the first line of this method.
Assign it to the result of calling the Validator.validateAll() method, passing it the
validators array you just created.

var errors:Array = Validator.validateAll( validators );

If you used code completion, mx.validators.Validator will be imported for you. If not,
import it now. The validateAl1() method is a static method of the Validator class. It is
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a utility method that accepts an array of validators, like the one you created in step 10.
It runs each validator and aggregates any failures, meaning that this array will contain
any validation errors found as a result of running each of your validators. If the array is
empty, there were no validation errors.

Just below the errors array declaration, create an if-else statement that checks if the
length property of the errors array is greater than 0.
if ( errors.length > 0 ) {

} else {
}

Effectively, this if statement checks if there were any validation errors.

Move the code that dispatches the proceed event inside the else block.

if ( errors.length > 0 ) {
} else {
dispatchEvent( new Event( 'proceed' ) );

}

If there are no errors, the user will be allowed to continue.

If there were errors, call the static show() method of the Alert class and pass it the string
Please fill in all required fields. Here is the final function.

private function handleProceed( event:Event ):void {
var errors:Array = Validator.validateAll( validators );

if ( errors.length > 0 ) {

Alert.show( "Please fill in dall required fields" );
} else {

dispatchEvent( new Event( 'proceed' ) );

}

The Alert class is a handy way to notify the user of an error or problem with the application.

Save and run the application. Enter invalid data in the Zip field and attempt to proceed to
the next page.

Customer Informabon

Please fillin all required fields

T
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You now have a form capable of collecting valid data, informing the user when that data is
invalid, and preventing the user from proceeding if they have not yet corrected the invalid data.

What You Have Learned

In this lesson, you have:
o Learned how to apply a formatter to incoming text (pages 368-377)

o Learned about two-way data binding (pages 371-372)
« Learned how to apply a validator to outgoing data (pages 372-376)

o Learned to trigger validation from ActionScript (pages 374-375)
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What You Will Learn

In this lesson, you will:

o Learn how Flex applications are styled

Set styles via tag attributes
o Learn about inheritable style properties
o Set styles via the <mx:Style> tag

o Set styles via CSS files

Approximate Time

This lesson takes approximately 1 hour and 30 minutes to complete.



LESSON 16

Customizing a Flex
Application with Styles

Out of the box, Flex provides a lot of functionality, but it has a rather generic look for an appli-
cation. In this lesson, you will explore how to apply basic customizations to a Flex application
using styles applied both inline and via CSS style sheets.

Vegetables
(2) Bananas 53.96
T\\E (1) Grapes $2.15
-
Bananas
5198 Your Cart Total: 56.10
Add View Cart
Grapes
5215
Add (c) 2009, FlexGrocer

The FlexGrocer application with a new font and highlight colors
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Applying a Design with Styles and Skins

You can use one of two approaches to apply a design to your Flex applications: styles or skins.
Styles allow you to modify the appearance of a Flex component by using style properties to set
visual elements such as the font size and background color. In this lesson, you will explore using
styles, learn about style inheritance, and see several ways to apply styles to your application.

Skins allow you to go beyond the functionality of styles, allowing you to change entire visual
elements and rearrange those elements on the screen.

In previous versions of Flex, styles were the primary way applications were customized. In
Flex 4, designs for truly interesting user interfaces are a combination of the styling you will
learn in this lesson and the skinning techniques you will learn in the next.

Cleaning Up the Appearance

Styling modifies the appearance of existing elements on the screen. So, before you begin styl-
ing the application, you will make a few minor changes to the Productltem’s appearance to
make it more conducive to the final design.

1 Open Productltem.mxml from your components package.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson16/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Find the label with the id of prodName and move it directly below the <mx:Image/> tag
with the id of img.

Presently the product name is displayed above the image, but it will be moved lower for a
cleaner appearance once styling is complete.

3 Wrap the add and remove Button instances in an <HGroup> tag pair with its width property
set to 100%.
<s:HGroup width="100%">
<s:Button label="AddToCart" id="add" click="addToCart( product )"/>
<s:Button label="Remove From Cart" id="remove"
click="removeFromCart( product )"/>
</s:HGroup>

As opposed to being stacked vertically, the buttons will now be displayed side by side,
providing more screen space for the products.
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4 Shorten the label of the AddToCart button to Add. Also shorten the label of the Remove

From Cart button to Remove.

As these items are now side by side, shorter names will provide a cleaner look. Your final
code should look like this:

<s:VGroup>
<mx:Image id="img" scaleContent="true" source="assets/{product.imageName}"
toolTip="{product.imageName}"
mouseOver="this.currentState="expanded"'"
mouseQut="this.currentState="'Statel""
mouseDown="img_mouseDownHandler(event, 'cartFormat' )"/>
<s:Label text="{product.prodName}" id="prodName"/>
<s:Label text="{currency.format(product.listPrice)}" id="price'/>
<s:HGroup width="100%">
<s:Button label="Add" id="add"
click="addToCart( product )"/>
<s:Button label="Remove" id="remove"
click="removeFromCart( product )"/>
</s:HGroup>
</s:VGroup>

5 Save the file and run the FlexGrocer application. The product name and buttons are now

moved into a better position and ready for styling.

Applying Styles

As you have seen so far in your explorations, Flex development is performed using a number
of standards-based languages, such as MXML (based on XML) and ActionScript 3.0 (based
on ECMAScript). Styling is also accomplished in a standards-based way by using Cascading

Style Sheets (CSS). You can apply a style by:

Setting a single style on an individual component

Using CSS class selectors to set several styles together, which can then be applied to mul-
tiple components

Using a type selector to specify that all components of a particular type (such as Button)
should use a set of styles

Using descendant selection to indicate that components matching a particular hierarchy
should use a set of styles (such as All Buttons in VGroup instances)

Using an ID selector to specify that a component with a particular id should use a set of styles

Using pseudo-selectors, which allow you to style a particular state of a class (such as the
Up state of a Button)
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In the next several exercises, you will have a chance to apply styles in all these ways.

Regardless of which way a style is applied, you need to know the style property that will

affect the changes you want. The ASDocs, also known as the Adobe Flex 4 Language Reference

(which ships with Flash Builder), have a complete list of all styles available for every built-in

component in Flex.

For example, here are some common styles for the Label component:

Color: Color of text in the component, specified as a hexadecimal number.

fontFamily: Name of the font to use, specified as a string, or a comma-separated list

of font names. When you specify a list, Flash uses the first font found in the list. If you
specify a generic font name (such as _sans), it will be converted to an appropriate device
font. The default value is Arial.

fontSize: Height of the text, specified in pixels. Legal values range from 1 to 720.
The default value is 12.

fontStyle: String indicating whether the text is italicized. Recognized values are normal
(the default) and italic.

fontWeight: String indicating whether the text is boldface. Recognized values are normal
(the default) and bold.

paddinglLeft: Number of pixels between the container’s left border and the left edge of
its content area. The default value for Text controls is 0, but different defaults apply to
other components.

paddingRight: Number of pixels between the container’s right border and the right edge
of its content area. The default value for Text controls is 0, but different defaults apply to
other components.

textAlign: String indicating the alignment of text within its container or control.
Recognized values are left, right, center, justify, start, or end. Flex 4 text controls
support bidirectional languages such as Arabic and Hebrew, so the concepts of left and
right can sometimes be a bit confusing. For a person reading left to right, left padding is
at the beginning of the sentence. For a person reading right to left, right padding is at the
beginning of the sentence. You can specify start or end for padding, and Flex will apply it
to the left or right depending on the language. The default value is start.

textDecoration: String indicating whether the text is underlined. Recognized values are
none (the default) and underline.
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This is just a small sampling of the styles available for text manipulation in Flex. Each compo-

nent has its own list of style properties, such

as the selectionColor or rollOverColor (used in

components like List and DataGrid), which accept a color as a hexadecimal value to indicate

the color of the background bar around an item when you either hover over or select it.

You can find a complete list of these styles in the ASDoc Help Files for each class.

ActionScript 3.0 Reference for the Adobe Flash Platform
Show Packages and Classes List | Packages | Chsses | Index | Appendixes

Al

Package and dass fiters: ¥ Runtmes: AIR 1.5and earlier, Flash Player 10 and earlier
b Products: Flex 4 and earlier

spark.components

Label Properties | Methods | Events | Styles | Effects | Constants | Examples
defermined by the choice of font and the font size. =
14 i
7ﬁmnl
o A i
copraphic center .
o e ) ,. — Roman bascline
Descent
Legal values are flashx.textLayout.formats. FormatValue.AUTO, flash.text.engine. TextBaseline.ROMAN, 1
flash.text.engine. TextBaseline. ASCENT, flash.text.engine.TextBaseline.DESCENT, flash.text.engine.TextBaseline. IDEOGRAPHIC_TOP, L4
flash.text.engine.TextBaseline. IDEOGRAPHIC_CENTER, flash.text.engine. TextBaseline.IDEOGRAPHIC_BOTTOM,
flashx.textLayout.formats. FormatValue.INHERIT.
Default value is undefined indicating not set.
If undefined during the cascade this property will inherit its value from an ancestor. If no ancestor has set this property, it will have a value
of flashx.textLayout.formats.FormatValue.AUTO.
fontFamily Type: String CSS Inheritance: yes Label
The name of the font to use, or a comma-separated list of font names. The Flash runtime renders the element with the first available font
in the list. For example Arial, Helvetica, _sans causes the player to search for Arial, then Helvetica if Arial is not found, then _sans if
neither is found.
Default value is undefined indicating not set.
If undefined during the cascade this property will inherit its value from an ancestor. If no ancestor has set this property, it will have a value
of Arial.
fontLookup Type: String CSS Inheritance: yes Label
Font lookup to use. Specifying FontLookup. DEVICE uses the fonts installed on the system that is running the SWF file. Device fonts result
in a smaller movie size, but text is not always rendered the same across different systems and platforms. Specifying -

Setting Styles Inline with Tag Attributes

You can apply styles to individual instances of a component by setting the tag attribute of the

component with the name of the style property and the value you want to set. For example,

to give a label a larger font size, specify the following:

<s:Label text="Only a Test" fontSize="40"/>

In this exercise, you will set the roll0verColor and selectionColor for a DropDownList con-

trol in the second screen of the Checkout process (CreditCardInfo.mxml).

1 Open CreditCardInfo.mxml from your /views/checkout package that you used in the

previous exercises.
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2 Find the declaration for the first DropDownList control that displays credit card informa-
tion. Add a tag attribute to specify the roll0verColor as #AAAAAA.
<s:DropDownList selectedItem="@{orderInfo.cardType}"

requireSelection="true"
rollOverColor="#AAAAAA">
<s:dataProviders>
<s:Arraylist>
<fx:String>American Express</fx:String>
<fx:String>Diners Club</fx:String>
<fx:String>Discover</fx:String>
<fx:String>MasterCard</fx:String>
<fx:String>Visa</fx:String>
</s:Arraylist>
</s:dataProvider>
</s:DropDownList>

Letters used as part of a hexadecimal number (such as #AAAAAA) are not case sensitive;
#aaaaaa works just as well.

3 Add another attribute to the same tag to specify the selectionColor as #EA800C.

<s:DropDownlist selectedItem="@{orderInfo.cardType}"
requireSelection="true"
rollOverColor="#AAAAAA"
selectionColor="#EA800C">

You are now telling this DropDownlList control that when a user hovers the pointer over
one of the items, its color should be pale gray (#AAAAAA) instead of pale cyan (#0EFFD6),
which is the default.

4 Save CreditCardInfo.mxml. Open and run FlexGrocer.mxml. Click Checkout in the
upper-right corner. In the Customer Information form, fill out the required fields and
click the Continue button. Click the Credit Card Type drop-down list and notice the
color of selected and rolled-over items.

You can easily compare this with the default look of the DropDownList control because
you have changed only one of the three controls on this screen. Open either of the other
two drop-down lists to see the default selectionColor and rollOverColor.

Billing Information

Credit Card Type

Card Number

Expiration
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© TIP: Itis also possible to set styles on individual instances in ActionScript using the setStyle()
method. For example, the same style could have been applied with this code:

idOfControl.setStyle("selectionColor,0xEA800C);
i1dOfControl.setStyle("rollOverColor,@xAAAAAA);

E3 NOTE: When using setStyle(), colors are prefixed with @x, which is the ECMAScript standard
prefix for hexadecimal numbers. When applying a style in an attribute or <mx:Style> tag (as
you will soon see), you can use a pound sign (#) instead of @x. When set through ActionScript,
numeric values (even those that are hexadecimal) do not have quotes around them.

Although setStyle() is useful for times when styles need to change at runtime, use it sparingly.
setStyle() causes many of the visible portions of an application to refresh, so it is a processor-
intensive operation.

Understanding Style Inheritance

As you look at the ASDoc for various components, you can see that each style has a yes or no
property for something called CSS inheritance.

4 cornerRadius Type: Mumber Format: Length CSS Inheritance: no me: spark DropDownListBase
The radius of the corners for this component.

4 dropShadowVisible Type: Boolean €SS Inheritance: no Theme: spark DropDownListBase
Controls the visibility of the drop shadow for this component.

1t focusAlpha Type: Number CSS Inheritance: no Theme: spark SkinnableDataContainer
The alpha of the focus ring for this component.

1+ focusColor Type: uint Format: Color CSS Inheritance: yes Theme: spark SkinnableDataContainer
Color of focus ring when the component is in focus.

1 rollovercolor Type: uint Format: Color CSS Inheritance: yesm spark List
Color of the highlights when the mouse is over the componspie

14 selectionColor Type: uint Format: Color CSS Inheritance: yes me: spark List
The color of the background of a renderer when the user selects it.

1 symbolColor Type: uint Format: Color CSS Inheritance: yes Theme: spark List

Color of any symbol of a component.

For example, in this figure you see that a few styles of the DropDownList control—
selectionColor and rolloverColor—do allow CSS inheritance, whereas cornerRadius does
not. What this means is that if a parent container of a DropDownList control has a value for
selectionColor and the DropDownlList control itself does not, the container’s value will be
used. However, because cornerRadius does not support inheritance, even if a parent container
had a value set for cornerRadius, the DropDownlList control would use the default value
because it does not inherit this value.
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Setting Styles with the <fx:Style> Tag

Many of you may have been exposed to CSS before when building web pages. You can also
use many of the same CSS styles in your Flex applications. One way to do this is to add an

<fx:Style> tag pair to the Application MXML document; you can write standard CSS style
declarations between the open and close tags.

Standard CSS tends to have style properties whose names are all lowercase and uses hyphens
as a separator between words:

background-color : #FFFFFF;

In the previous exercise, you used multiword styles by declaring them with camel case syntax;
that is, the style declaration started with a lowercase letter and each subsequent word started
with an uppercase letter, with no spaces or hyphens used:

<s:DropDownList rollOverColor="#AAAAAA"/>

The reason for the difference is that a hyphen is not a valid character for an XML attribute,
and MXML tags are all XML tags. To work around this, when you set style names via attri-
butes, set them with the ActionScript equivalent of the style name. So, for example, you use
backgroundColor instead of background-color. The lowercase hyphened versions of style
properties are available only for properties that exist within traditional CSS. Any styles created
specifically for Flex (such as roll0verColor) are available only in camel case. When you specify
a style within an <fx:Style> tag, you can use either syntax, and Flex will apply it properly.
<fx:Style>

.customDropDown{
selection-color: #AAAAAA;

}
</fx:Style>

or

<fx:Style>
.customDropDown{
selectionColor: #AAAAAA;

}
</fx:Style>

Flex supports several ways to assign multiple styles at one time via CSS. These include class
selectors, type (sometimes called element) selectors, descendant selectors, pseudo-selectors,
and ID selectors.
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Class Selectors

A class selector defines a set of style properties as a single style class, which can then be
applied to one or more components through the use of the component’s styleName property.
<fx:Style>
.customDropDown {
rollOverColor: #AAAAAA;
selectionColor: #EA800C;

3
</fx:Style>
<s:DropDownlist styleName="customDropDown"/>

Here, the DropDownList control is using the customDropDown style class, which sets both the
text rollOverColor and the selectionColor. You can use the styleName property to assign more
than one style at a time to an instance by separating the style classes with a space:
<fx:Style>
.customDropDown {
rollOverColor: #AAAAAA;
selectionColor: #EA800QC;
}

.blueStyle {
color: blue;

3
</fx:Style>
<s:DropDownlist styleName="customDropDown blueStyle"/>

In this case, the DropDownlList control is using the customDropDown style class and the
blueStyle style class, which sets the roll0verColor, selectionColor, and color of the text.

Type Selectors

A type selector enables you to specify a set of styles that will be applied to all instances of a
type of component. In HTML applications, you can do this to define the look of an <H1> tag
for your site. The same basic syntactic structure works to define a set of styles to be applied to
all instances of a type of Flex control.

Throughout this book you have worked frequently with namespaces. Flex uses namespaces
as a means of clarification. This clarification allows you to specify the type of label you
want, as in <s:Label/>, or perhaps which custom component you meant when indicating
<views:ShoppingView/>. In ActionScript, you can have multiple classes with the same name
but not in the same namespace. So, you could have a Test class in your views package and
your components package, but you could not have two Test classes in the views package.
Namespaces allow you to be specific about the component you intend to address and ensure
that the Flex compiler doesn’t need to guess your intent.
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The same concept is used when styling in CSS:

<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";

s|DropDownList {
selectionColor: #EA800C;
cornerRadius:5;

}
</fx:Style>

<s:DropDownList id="stateProvenceCombo"/>
<s:DropDownList id="countryCombo"/>

In this example, the cornerRadius and selectionColor style properties are being applied to all
DropDownlList control instances in the Spark (s) namespace.

° TIP: The terms type and class selector might seem counterintuitive if you haven't previously
worked with CSS. These terms come from CSS standards, not from Adobe or Flex. The confusion
is that a type selector is what you would use to affect all instances of an ActionScript class; a
class selector has no relation to any ActionScript class, but instead defines a style class that can
be used on several elements.

In this exercise, you will build a class selector and apply it to an <mx:Form> tag in
CreditCardInfo.mxml. Not only will this showcase the use of a class selector, but you

will also see style inheritance in use as the style will be inherited by all the DropDownList
controls in that form.

1 Open FlexGrocer.mxml.
2 Just after the closing </fx:Script> tag, add a new <fx:Style> tag pair.

When you add this tag, Flash Builder’s code completion will take over and add a
namespace for every namespace presently defined in the application. Your Style tag
should look like the following:
<fx:Style>

@namespace s "library://ns.adobe.com/flex/spark";

@namespace mx "library://ns.adobe.com/flex/mx";

@namespace views "views.*";

@namespace services "services.*";

@namespace cart "cart.*";

</fx:Style>

You now have an <fx:Style> block, in which you can create type or class selectors.
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3 Inside the <fx:Style> block, create a class selector called customDropDown that specifies a
selectionColor of #EA80@C and a rollOverColor of #AAAAAA.
<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";
@namespace views "views.*";
@namespace services "services.*";
@namespace cart "cart.*";

.customDropDown{
selectionColor:#EA800C;
rollOverColor:#AAAAAA;

}
</fx:Style>

As with traditional CSS, but unlike style properties set as attributes, no quotes are used
around the values of the style properties.

4 Open CreditCardInfo.mxml.
5 Remove the roll0verColor and selectionColor attributes of the DropDownlList control.

Instead, specify a styleName of customDropDown as an attribute on that ComboBox control:

<s:DropDownlList
selectedItem="@{orderInfo.cardType}" requireSelection="true"
styleName="customDropDown">

6 Save both CreditCardInfo.mxml and FlexGrocer.mxml, and then run the application.

The DropDownlList instances in the Checkout section should behave exactly as they did
before. The Credit Card Type will have custom colors, whereas the other two show the
default colors.

7 Cut styleName="customDropDown" from the DropDownList and instead paste it as an
attribute of the <mx:Form> tag:

<mx:Form styleName="customDropDown">

Because the form contains three DropDownList controls, applying these inheriting styles
to the form will affect all the DropDownList controls within the form.

8 Save and run the application.

Verify that the style is now applied to all three DropDownList controls in the form.
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Setting Styles with CSS Files

You can use an <fx:Style> tag to either define a block of styles inline on the MXML docu-
ment, as you did in the previous exercise, or use its source attribute to specify an external CSS
file to be compiled into the application.

<fx:Style source="path/to/file.css"/>

One great advantage of using an external file is that you can share CSS files between multiple
Flex applications, or even between Flex and HTML applications. This is possible because CSS
parsers in both Flex and HTML are smart enough to ignore any declarations they don’t under-
stand. So even if Flex supports only a subset of standard CSS, and in fact creates a number of
its own custom declarations, neither your HTML nor your Flex applications will be hurt by
declarations they cannot understand.

In this exercise, you will create a CSS file and begin to style the FlexGrocer application.

1 Right-click the assets package of the Package Explorer. Choose New > File.

= |
IR
) DataBindingLab -
5] Eventlab
4 -ﬁ FlexGrocer
PRE-E-73
I 3 (default package)
4 2 ass =
;B New » |[[@ FlexProject
EI GoInto 'ﬁ Flex Library Project
=] 2 | Copy [ Flash Professional Project
= Paste I:E] ActionScript Project
[ i |
&) 3% Delete B | s
@] Mave... B MXML Application
E_‘ Rename... ‘ MXML Component
= B MXMLHtem Renderer
=] f| g2g Import...
® e | ot B MXML Module
i ML Skin
I!l fl:2d | Refiesh "T:}'I ActionScript File
B z .
E i Execute FlexUnit Tests "Z}'I ActionScript Class
E: H Team » '@ ActionScript Interface
& 1 Compare With » | TE] CSSFile
Wi Restore from Local History... | Test Case Class
&l
= Test Suite Class
- Properties IF‘—}—I
o= Outline &1 ‘ 8 Package
An outline is not available. I % Folder
Eir [} File orl
0item} =4 Other... Ctrl+N | |
Desciffinn
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2 Enter defaultStore.css as the name in the New File dialog box and click Finish.

New File

File

Create a new file resource.

Enter or select the parent folder:

FlexGrocer/src/assets

Beo
= html-template
& libs
(8 src

(= assets

= cart

(= components
(= events

= services

= skins

(= valueObjects
(= views

= xml

File name: | defaultStore.csg

@

Finish

Cancel

Flash Builder creates a new, completely blank file for your customization.

3 Open FlexGrocer.mxml, find your <fx:Style> tag, and cut everything between the open-

ing and closing tags. Paste this content into defaultStore.css. Your CSS file should have the

following information:

@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";
@namespace views "views.*";

@namespace services "services.*";

@namespace cart "cart.*";

.customDropDown{
selectionColor:#EA800C;
rollOverColor:#AAAAAA;
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Save this file. You might notice that the Outline view of Flash Builder understands CSS
files as well as MXML and ActionScript. As your CSS becomes more complicated, the
Outline view can be a great way to navigate through the file.

2 e 5, £

a [y .customDropDown |
& selectionColor (Oxea800c)

& rollOverColor (Oxaaaaaa)

As a best practice, all styles for the application are defined in a single style sheet. This way,
if you want to change the look and feel of the application at a later time, you don’t need

to dig through the code to find all the places where styles were applied; instead, you can
restyle the application by changing only one file.

4 Return to FlexGrocer.mxml and find the <fx:Style> tag again. Convert the style tag from
a tag pair to a single self-closing tag. Add a source attribute to the tag and sets its value to
assets/defaultStore.css.

<fx:Style source="assets/defaultStore.css"/>
FlexGrocer will now use the external CSS file found in the assets directory for its style
information.

5 Save FlexGrocer.mxml and run the application.

If all went as expected, the application will run and your DropDownlList instances will
still have custom coloring in the CreditCardInfo form.

Adding More Styling to the Application

You will now have the opportunity to work with some of the other CSS selectors to apply
styles to your application and components.

1 Open the defaultStore.css file you worked on in the previous exercise.

2 Just above the selector for the customDropDown, you will embed a font for your FlexGrocer
application using the CSS syntax. Do this by adding the following code:

@font-face {
src: url("assets/fonts/SaccoVanzetti.ttf");
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fontFamily: SaccoVanzetti;

}

This code embeds the SaccoVanzetti font found in your assets folder. It associates that
font with the fontFamily SaccoVanzetti, which you will use to refer to this font elsewhere.

Embedding a font means the font is literally included in your application. This ensures
that a user will be able to display the font exactly as you intended it to be seen—but it
comes with a price. Just like embedding images or other assets, each time you embed a
font, your application file size becomes larger.

The SaccoVanzetti font is part of the Open Font Library, which shares fonts under
a Creative Commons License. Find more information about this font at
http://openfontlibrary.org/media/files/Daniel_J/381.

Although the font will now be included in your application, you have not specified where
to use it.

Add a new type selector for the Application in the Spark namespace and specify that the
Application class use the SaccoVanzetti font family.

slApplication {
fontFamily: SaccoVanzetti;

}

This small bit of code has several important concepts. First, you are indicating that you
want to style the Application class in the Spark namespace. How do you know that? There
are a few steps to unwinding this mystery.

First, notice that in your CSS file that there is a declaration on top for the Spark
namespace. This line says you are going to use the letter s to represent the namespace
found at the longer URL:

@namespace s "library://ns.adobe.com/flex/spark";

When you specify siApplication in your CSS file, you are clarifying that you mean the
Application class found in the namespace represented by the letter s.

If you were to look in your FlexGrocer application file, you would see a similar
namespace declaration in the root tag:

xmlns:s="library://ns.adobe.com/flex/spark"

The difference in syntax is due to a difference in language. The @namespace declaration is
how CSS defines namespaces. The xmlns declaration is how XML defines a namespace.
The advantage of a standards-based language like Flex is a common set of ideas and

393


http://openfontlibrary.org/media/files/Daniel_J/381

394

LESSON 16: Customizing a Flex Application with Styles

languages that can be used between the web and your applications. The disadvantage of
using all these standards is that, if you did not come from a background that uses all these
discrete syntax elements, you sometimes need to learn several ways to say the same thing
at the same time.

Ultimately, both namespaces are a way of referring to the same set of components.
Because your FlexGrocer application begins with an <s:Application> tag, the small snip-
pet of code that you added to your CSS file effectively indicates that you want to use this
font for your main application.

Further, because the fontFamily is generally an inheriting style, by setting this style on
your main application, you ensure that the same font will be used by all the controls in
your project.

Right-click the FlexGrocer project and choose Properties. From the left side of the menu
that appears in the dialog box, choose Flex Compiler. Then under Compiler Options,

select the check box Use Flash Text Engine in MX components.

Flex Compiler

Resource
Builders Flex SDK version

Data Model (@) Use default SDK (currently "Flex4.0") Configure Flex SDKs...
Data/Services (©) Use a specific SDK: iFI;‘l-O_* |

Flex Applications :
Flex Build Path/ [ Use Flex3 compatibility mode

ElexCampileg Adobe Flash Player options
Flex Modules

| Flex Server

@) Use minimum version required by the Flex SDK

Flex Theme © Useaspecificversion: [10 |.[0 |.[0 |
Project References \ ) i
Run/Debug Settings Compiler options

Use Flash Text Engine in MX components
Copy non-embedded files to output folder
Generate accessible SWF file

Enable strict type checking

Enable warnings

Additional compiler arguments:

-locale en_US

HTML wrapper

Generate HTML wrapper file
Check target player version
Use Express Install

Enable integration with browser navigation

l Restore Qeﬁauhs] l Apply I

@ [ ok ][ cance |
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As you have certainly noticed by now, Flex is an amalgamation of pieces and concepts.
The MX components are an older style of components in Flex, and the Spark components
are the newer style. Spark uses a newer text engine that has much more capability than
the one used by MX. This check box tells Flex to use the newer text engine for both sets
of components.

E3 NOTE: The newer text engine used in Spark components also makes use of a newer way to
embed fonts. This check box allows the older component to use the font you just embedded.
The other option is to set a flag in the @font-face block called embedAsCFF to false. That flag
will force the font to be embedded using the older method, which is natively compatible with
MX components.

5 Click OK.

6 Return to your CSS file. Ensure it looks like the following code, and then save and run
the application.
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";
@namespace views "views.*";
@namespace services "services.*";
@namespace cart "cart.*";

@font-face {
src: url("assets/fonts/SaccoVanzetti.ttf");
fontFamily: SaccoVanzetti;

}

slApplication {
fontFamily: SaccoVanzetti;

}

.customDropDown{
selectionColor:#EA800C;
rollOverColor:#AAAAAA;

You should now see the SaccoVanzetti font applied to your application.

Using a Descendant Selector

In the previous exercise, you used a type selector to indicate that the entire application should
be styled in a specific way. Using selectors will inevitably lead to conflicts when the same style
is set two different ways; for example, when the font’s color is set in one place to blue and in
another place to black. In such a conflict, the most specific style wins. In other words, if you
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set the font’s color to blue at an application level but set it to black on a label tag directly, the
color for that label will be black as it is more specific than the application setting.

Descendant selectors are a way to start adding specificity to your styling in place of generali-
ties. Using descendant selectors, you specify the containment hierarchy as part of the styling.
This means you can indicate that all classes of one type found inside all classes of another type
should take on a specific style. The general syntax for a descendant selector is as follows:

ns|Componentl nsliComponent2 nslComponent3 {
color: #FFFFFF;
}

This particular style will only apply to instances of Component3, found inside of
Component2, found inside of Componentl. You can nest this hierarchy as deeply as you
would like to maintain.

Here you will choose to style all labels inside your ProductList component:

1 Open the defaultStore.css file you worked on in the previous exercise.

2 At the top of your CSS file under the existing namespaces, add a new one called
components that maps to the components.* path:

@namespace components "components.*";
You will use this namespace to apply styles specifically to classes that exist inside the
components package.

3 Just above the selector for the customDropDown, add the following code:

components|ProductlList slLabel {
color: #@13FAC;
}

In this case, you will set the color style on all labels found inside the ProductList.

4 Save this file and run the application.

Delicious, low fat Buffalo sirlain. Better tasting than beef, and better for you too.

meat_buffalojpg oW Fat

Buffalo
$6.50
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Note that the labels for any of your products, including name and price, are now blue. Because
this application of styles is recursive, even the Add and Remove labels in the buttons inside
the ProductList are blue. However, the description of the product is contained in a RichText
tag, so it remains at its default color, along with the button for viewing the cart and similar
buttons (since they were not inside the ProductList).

Using an ID Selector

So far you have applied styles to a specific component by creating a class selector and then using
the styleName property on an MXML tag to apply that style. Using an ID selector is another
approach that can be used when you wish to style just a single instance of a component.

Suppose you have a Label with an id of myLabel.

<s:Label id="myLabel" text="Hello"/>

You can apply a style to that instance by using a hash mark (#) combined with the id of
the field:

#myLabel {
color: #dfecdc;

}

This code will apply the color style to any control with an id of myLabel.

1 Open the FlexGrocer.mxml file.
2 Find the List instance in the controlBarContent that displays NavigationItems.

3 Add an id property to this List instance and set it to categoryList. Your List tag should
look like the following:

<s:List id="categorylList"
left="200" height="52"
includeIn="shoppingView"
dataProvider="{categoryService.categories}"
itemRenderer="components.NavigationItem"
change="1istl_changeHandler(event)">
<s:layout>

<s:HorizontallLayout/>

</s:layout>

</s:List>

4 Open the defaultStore.css file.
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5 At the bottom of the file, add the following ID selector for categorylist.

#categorylist {
rollOverColor: #dfecdc;
selectionColor: #6aa95f;
borderVisible: false;

3

You are specifying new colors for both the selected and rollover colors for the list, as well
as indicating that you no longer want to see any borders associated with this list.

6 Save this file and run the application.

If you choose an item from the List in the control bar, you will now see different colors when
hovering and when you select an item.

Using Pseudo or State Selectors

There is one remaining way to style components in Flex: using pseudo-selectors. With this
approach, you style a view state of a component. For example, your main application has
two view states (shoppingview and checkoutview) and a Button has many (up, over, down,
disabled, and so on). Using pseudo-selectors combined with any of the other techniques you
have learned so far, you can style specific states of any Flex component.

The general form to apply a pseudo-selector in CSS looks like this:

ns|Type:viewState {
color: #FFFFFF;
}

or this:

.class:viewState {
color: #FFFFFF;

3

or this:

#id:viewState {
color: #FFFFFF;
}

This code will apply the color style to any control with an id of myLabel.

1 Open the defaultStore.css file.
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2 Just under the slApplication type selector, add a new type selector for the application, but
specifically for the shoppingView state. Set the backgroundColor to #FFFFFF in this state.
slApplication:shoppingView {

backgroundColor:#FFFFFF;
}

The application in the shoppingView state will be set to white.

3 Add another slApplication type selector specifically for the checkoutView state. Set the
backgroundColor to #BBC8B8 in this state.

slApplication:checkoutView {
backgroundColor:#BBC8B8;
}

The application in the checkoutView state will be set to a light green.

4 Next add a class selector named cartButton specifically for the over state. In this state,
set the chromeColor style to #F3FBF4.

.cartButton:over {
chromeColor: #F3FBF4;
}

5 Add another class selector for cartButton specifically for the down state. In this state,
set the chromeColor style to #C2CBE7.

.cartButton:down {
chromeColor: #C2CBE7;

}

You will use these class selectors for every button dealing with cart navigation.
6 Open the FlexGrocer.mxml file.

7 Find the Button instance named btnCartView. Add a styleName property to the Button
indicating it should use cartButton as its style.
<s:Button id="btnCartView" label="View Cart"
right="00" y="10"
styleName="cartButton"
click="handleViewCartClick( event )"/>

8 Open the ShoppingView.mxml from the views package.
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9 Find the Button instance with the label View Cart. Add a styleName property to the
Button indicating it should use cartButton as its style.
<s:Button label="View Cart"

styleName="cartButton"
includeIn="Statel" click="handleViewCartClick( event )"/>

10 Find the Button instance with the label Continue Shopping. Add a styleName property to
the Button indicating it should use cartButton as its style.
<s:Button includeIn="cartView"

styleName="cartButton"
label="Continue Shopping" click="currentState="'Statel'"/>

11 Save any open files and run the application.

If you switch between the checkout view and shopping view, you should see a change in
background color. If you hover over either of the View Cart buttons, you should see a different
hover color and a different color again when you click on them.

Changing CSS at Runtime

One drawback to the CSS approach shown in the previous section is that the CSS files are com-
piled into the application. This means that any changes to the application’s style sheet require
that the application be recompiled. A better approach is the ability to load CSS at runtime.

Benefits of Runtime CSS

There are a number of benefits to being able to change CSS at run time. Chief among them
is more rapid maintenance: A designer can simply deploy a new version of the CSS to the
web server, eliminating the need to recompile and redeploy the application. Another benefit
is it offers a much easier approach for deploying a single application that can be presented
with multiple skins, without the need for separately deployed applications for each skin. For
example, if Flex Grocer wanted to partner with local grocery stores and allow the stores to
brand the application as their own, it is now possible to have a single deployed version of
the application, which loads a different style sheet depending on the domain from which the
application has been loaded.
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Creating a SWF from a (SS File

Flash Player doesn’t natively have the ability to work with a run-time-loaded CSS file directly,
so Adobe has added a simple mechanism for converting an existing CSS style sheet into a
SWE, with which Flash Player can easily interact. Using the SDK, you can use the MXMLC
compiler to compile a CSS file to a SWE or it can be done even more easily within Flex
Builder. All you need to do is right-click the CSS file in the Package Explorer and choose the
Compile CSS to SWF option, as seen in the following figure:

] @ defaultStore.css H
b R ‘ * | BS |[E| Source Deslgnl
4 f3 assets - 5
[3 {E, fonts 6
@] dairy_milk.jpg 7
=] dairy_swiss.jpg 7l 8
& dairy_yogurt.jpg EE <fx:Declq
=] dairy.jpg i0 ==
» TRl defaultStore.css 11 <sery
g New 3 <szery
<cary
g Open
</fx:Decl
d Open With 3
g
I - <fx:S5tyld
8 5 Copy
f' Paste <fx:8crig
T3 Delete <1 [cq
g il
E Move...
L Rename... 4
L A
[ £23 Import. 1
Ted Beport.. E!
o &) Refresh
g H
= Execute FlexUnit Tests
5 Run Application
= Set as Default Application o
2= Outline &2 -
e v Compile CS5 to SWF
[oF Applica Include Class in Library 2
. >E:. Create Ajax Bridge... dblems 33 ‘ °§ Dat

Once the CSS has been compiled into a SWE, you can find the file named defaultStore.swf in
your bin-debug/assets folder.

Loading a (SS SWF with StyleManager

Working with a CSS file compiled into a SWF is trivial; a single line of ActionScript is all you
need to load and use that file. If you wanted to load your styles at run time from the applica-
tion, you would execute the following code from an event handler:

styleManager.loadStyleDeclarations("assets/defaultStore.swf");

This instructs StyleManager (an object in Flex responsible for managing all of the application’s
styles) to load the specified file and use any styles specified within it.
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If you need to unload a CSS file loaded dynamically, there is another StyleManager method,
unloadStyleDeclaration, that you will find helpful:

styleManager.unloadStyleDeclaration("assets/defaultStore.swf");

Overriding Styles with a Loaded CSS

It is possible to have multiple style sheets in play. These can be a combination of compiled and
dynamically loaded style sheets. The fundamental rule to remember when dealing with mul-
tiple style sheets is that if any styles are defined in more than one style sheet, the one loaded
last is the one that Flex will use.

For example, if you have a CSS file compiled into the application with style definitions for
slApplication, .boldText, and .formHeading, and you then load a CSS file at run time that
also has a definition for slApplication and .formHeading, the .boldText style from the com-
piled version will be used, as well as the slApplication and .formHeading style from the loaded
style sheet—whichever is defined last is the one that Flex uses.

What You Have Learned

In this lesson, you have:
o Learned how Flex applications are styled (pages 381-383)

o Set styles via tag attributes (pages 383-385)

o Learned about inheritable style properties (page 385)
o Set styles via the <fx:Style> tag (pages 386-390)

o Set styles via CSS files (pages 390-400)

o Learned about runtime styling (pages 400-402)
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What You Will Learn

In this lesson, you will:

o Learn the relationship between skins and components
o Learn how to work with states and skins
« Create Button skins

o Create a skin for the application’s controlBar region

Approximate Time

This lesson takes approximately 2 hours to complete.



LESSON 1/

Customizing a Flex
Application with Skins

In the previous lesson, you learned about using the style APl to customize parts of an applica-
tion. You also learned that there are more customizations that you can make that are unavail-
able using the style API. In this lesson, you will learn how you can quickly and easily adjust the
skins of a Spark component to completely change how that component looks.

The Freshest, Easiest Way to Buy Groceries

= TEREs =1 o ] o J—
FlexGrocercom ™. == A ——

’ Delicious, low fat Buffalo sirloin. Better tasting than beef, and better for you too
Low Fat

Buffalo
$6.50 Your Cart Total: $0.00

[ Add [ Remove | [ View Cart |

o=

T Bone Steak
$998

Whole Chicken
$299 {c) 2009, FlexGrocer

The FlexGrocer.com application gets an extreme makeover through the use of a few simple skins.
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Understanding the Role of Skins in a Spark Component

As you learned in Lesson 12, “Using DataGrids and Item Renderers,” Spark components are
built by composition, meaning that the functionality of the components is separated from the
look of the component. In this lesson, you will learn how to adjust the look of the components
through the use of skins.

In this exercise you will create a skin for the FlexGrocer button on the homepage. Up to this
point, this button has simply had the text FlexGrocer on it. You will now modify the skin so it
will display the FlexGrocer logo instead.

1 Open your FlexGrocer project.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson17/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Right-click the FlexGrocer project, and create a new package named skins.

I& New Package: = =
New Package
Create a new package. m
Creates folders corresponding to packages.
Source path: 7F|EXG rocer/src Erowse..
Name: skins|
@ Finish | [ Cancel

This package will hold all the skin classes you create for the application.

3 Right-click the skins package, and choose New > MXML Skin. Name the skin
HomeButtonSkin, set the Host component to spark.components.Button, choose
to create it as a copy of spark.skins.spark.ButtonSkin, and then click Finish.
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New MXML Skin

Create a new MXML Skin. =\
Source folder FlexGrocer/stc
Package: skins Browse...
Mame: HomeButtonSkin
I reamoners spark.components.Button| Browse...
Create as copy of:  spark.skins.spark.ButtonSkin ¥

[] Remove ActionScript styling code

®

This will copy the native Spark ButtonSkin class and save it in your skins package under
the name HomeButtonSkin. Skins must know the name of the class that they will be skin-
ning, which allows the compiler to verify that all the proper pieces (known as skin-parts)
are present in the skin class. If any required skin-parts are missing, a compile-time error
will be thrown. If you have any questions on which skin parts are required for a given
component, the ActionScript 3.0 Language references has a section for each component
listing the skin parts, and whether or not they are required.

spark.components

Button

Properties | Methods | Events | Styles | Skin Parts

Skin Parts

This component uses skins made up of skin parts. Do not set the skin parts directly. The component's skin sets the skin parts.

Click for more information on skins
~ Hide Inherited Skin Parts

Skin Part Description

4+ labelDisplay: TextBase Required: false Part Type: Static
A skin part that defines the label of the button.

As you can see in the figure, the Button has no required skin parts, which makes skinning
a button easy to do.

4 Remove the Script block from the component, which was automatically added by
the compiler.

The Script block in the component allows for programmatic control over the skinning,
and lets you set some aspects of the skin in style sheets. As you will not need this func-
tionality for this skin, it is safe to remove the whole block.
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© TIP: The new MXML skin dialog has a checkbox named Remove ActionScript Styling Code.
When checked it effectively deletes the Script block on your behalf.

5 Remove all the code between the end of the states block and the closing tag for this skin.

The resulting code for the skin class should look like this (comments from the top of the
class have been intentionally omitted):

<s:SparkSkin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:fb="http://ns.adobe.com/flashbuilder/2009" minWidth="21"
minHeight="21" alpha.disabled="0.5">

<!-- host component -->
<fx:Metadata>
<![CDATAL
/**
* @copy spark.skins.spark.ApplicationSkin#hostComponent
*/
[HostComponent("spark.components.Button")]
11>
</fx:Metadata>

<!-- states -->

<s:states>
<s:State name="up" />
<s:State name="over" />
<s:State name="down" />
<s:State name="disabled" />

</s:states>

</s:SparkSkin>

What you removed were the various elements that made up a label: the shadow, the fill
color, a lowlight color, a highlight color, a highlight stroke, the border, and the label.
For the moment, these are extraneous. Later in this lesson you will add some of these
elements back.

6 Between the end of the states block and the closing SparkSkin tag, add a BitmapImage
that uses an Embed directive for assets/FlexGrocerButton.png as its source. Specify a
horizontalCenter of @, a verticalCenter of 1, and the alpha in the disabled state as .5.

<s:BitmapImage source="@Embed('assets/FlexGrocerButton.png')"
horizontalCenter="0Q" verticalCenter="1" alpha.disabled=".5"/>
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You have now given this skin a visual look; instead of looking like a typical Flex Button, it
will instead use this graphic as its complete look and feel.

7 Save HomeButtonSkin.mxml. Open FlexGrocer.mxml from the default package.
8 Find the instantiation of the button labeled Flex Grocer in the controlBarContent node.
Add a skinClass attribute with a value of skins.HomeButtonSkin.

<s:Button label="Flex Grocer" x="5" y="5" click="handleFlexGrocerClick( event )"
skinClass="skins.HomeButtonSkin"/>

This code instructs this particular button to use the HomeButtonSkin class as its skin,
instead of the class it would have used by default. If you save and run the application now,
you will find that the Flex Grocer button you have seen in the top-left corner has been
replaced by a graphic, which still responds to users clicks, just as the original button did.

FlexGrocerom K | et IS SST B IRN

Dairy Deli Fruit Meat Seafood Vegetables

Buffalo
$6.50

9 Open FlexGrocer.mxml. Find the List with an id of categoryList. Remove left="200"
and replace it with right="171".

As the FlexGrocer button is now much larger than it was, the List component doesn’t fit
properly in the screen, so the category list will be constrained to stay 171 pixels from the
right edge of the screen.

10 To prevent the category list from overlapping the logo if the browser is resized too small,
set minWidth="1024" in the top Application tag.

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/mx"
creationComplete="handleCreationComplete(event)"
xmlns:views="views.*"
xmlns:services="services.*"
xmlns:cart="cart.*"
minWidth="1024">
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One problem still persists with this button. It does not currently feel like a button because as
users hover their mouse over it, or click it, it doesn’t change its appearance at all whereas all
the other buttons in Flex do. You will correct this problem in the next exercise, as you learn
about states and how they relate to skins.

The Relationship between Skins and States

Early in this book, you learned how each Flex component can use different states to allow

for adjusting and controlling how a component looks at various times throughout the applica-
tion. The reality is that the look of the various states can also be modified in the component’s
skin as well.

Drawing Programmatically in Flex

The Flex framework offers tools for drawing programmatically: the AS3 Drawing API and
FXG Graphics. In both cases, you can use code that instructs Flash Player how to draw
graphical elements, rather than simply having it render a binary graphical file (such as JPEG,
GIE or PNG). The benefit of using a programmatic graphic is that it becomes much easier to
control and change the graphic in your application than it would be when dealing with any of
the binary formats. In most cases, if you wanted to change the color of a binary graphic, you
would open that file in a graphics editing program, such as Fireworks or Photoshop, make the
changes, and resave the file. When using programmatic graphics, you can simply adjust the
properties of the graphical object that is drawing to the screen without having to be familiar
with another program.

The AS3 Drawing API uses the graphics property that is native to all instances of the Sprite
class in Flash Player. This API includes methods such as moveTo, lineTo, beginFill, endFill,
and curveTo, all of which allow developers to draw vector graphics directly on a visual element
in Flash Builder.

FXG, on the other hand, allows for XML-based syntax to define graphics, which work well
directly inside MXML. In fact, if you were to open any of the Spark skin classes that ship with
Flex 4, you would find that all the borders and background colors drawn in any of the Flex
components are done with a series of FXG declarations. Even better, many of Adobe’s other
tools, such as Photoshop, Illustrator, and Flash Catalyst, export their graphics as FXG, so you
can use them directly in your Flex application.

The reality is you can do exactly the same thing with both FXG and the Flash Drawing APIL
Consider the following, which draws a similar red box with a blue border twice: first with
FXG and then with the AS3 Drawing APL
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<?xml version="1.0" encoding="utf-8"7?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
creationComplete="doDraw()">
<fx:Script>
<![CDATAL
private function doDraw():void{
var g:Graphics = drawingGroup.graphics;
g.lineStyle(10,0x0000ff,.5);
g.beginFill(0xff0000);
g.drawRect(0,0,200,200);
g.endFillQ);
3
11>
</fx:Script>
<s:Group x="100" y="10">
<s:Rect width="200" height="200">
<s:fill>
<s:SolidColor color="#FF000Q" />
</s:fill>
<s:stroke>
<s:SolidColorStroke weight="10"
color="#000OFF" alpha="0.5" />
</s:stroke>
</s:Rect>
</s:Group>
<s:Group id="drawingGroup" x="100" y="260"/>
</s:Application>
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When this is run, an identical box will be drawn twice, once using the Drawing API’s
drawRect() method and setting the lineStyle and fill, and the other time, using the FXG
Rect tag, specifying fill and stroke as properties. The real benefit for Flex skinning in using
FXG is that the XML markup can easily honor Flex states, so it would become trivial to
change the look of the drawing as a user moves their mouse over the rectangle.

<?xml version="1.0" encoding="utf-8"7?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
creationComplete="doDraw()">
<s:states>
<s:State name="normal"/>
<s:State name="over"/>
</s:states>
<fx:Script>
<![CDATAL
private function doDraw():void{
var g:Graphics = drawingGroup.graphics;
g.lineStyle(10,0x0000ff,.5);
g.beginFill(0xff0000);
g.drawRect(0,0,200,200);
g.endFillQ);
}
11>
</fx:Script>

<s:Group x="100" y="10" mouseOver="this.currentState="over'"
mouseQut="this.currentState="normal'">

<s:Rect width="200" height="200">
<s:fill>
<s:SolidColor color="#FFQ000Q"
color.over="#00ff00" />
</s:fill>
<s:stroke>
<s:SolidColorStroke weight="10" color="#000QFF"
alpha="0.5" dlpha.over="1" />
</s:stroke>
</s:Rect>
</s:Group>

<s:Group id="drawingGroup" x="100" y="260"/>

</s:Application>

In this example, two states are defined: a normal and an over state. The state is switched as you
move the mouse over or off the rectangle. The fill and stroke of the rectangle are defined to
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change in the over state. This is how Flex achieves the different looks as the user interacts with
the components in an application. If you were to open the spark.skins.spark.ButtonSkin class,
you would see a series of rectangles defined that have fills or strokes, which change based on
the state (up, over, down, or disabled).

For full details on the FXG specification, please see http://opensource.adobe.com/wiki/
display/flexsdk/FXG+1.0+Specification.

Customizing Button States with Skins
In this next exercise, you will continue to work with the Skin class you created for the

homepage button in the previous exercise and adjust how it looks in other states, such as
when the user hovers the mouse over it or clicks on it.

1 Open HomeButtonSkin.mxml, which you created in the previous lesson.

2 Between the ending states tag and the Bitmap image tag, define a rectangle (use the Spark
Rect class), which has an id of fill, and a value of 1 for the top, bottom, left, and right
positioning.
<s:Rect id="fill" left="1" right="1" top="1" bottom="1">
</s:Rect>

This block defines a Rectangle that will fill the component, except for 1 pixel on each of
the four sides.


http://opensource.adobe.com/wiki/display/flexsdk/FXG+1.0+Specification
http://opensource.adobe.com/wiki/display/flexsdk/FXG+1.0+Specification
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3 Add a tag pair to specify the fill property of the rectangle.

<s:Rect id="fill" left="1" right="1" top="1" bottom="1">
<s:fill>
</s:fill>

</s:Rect>

The fill property of the FXG shapes can accept any element implementing the IFill inter-
face as a value. Among the framework classes that implement this interface are BitmapFill
(which uses a graphic as a fill), LinearGradient (which will use a gradient of 2 or more
colors as a fill along an axis), RadialGradient (which will use 2 or more colors as a fill, start-
ing from a central point and radiating out to the edges), and SolidColor (which specifies a
solid color to use as a fill). In the image here, you can see the four different fills native to the
framework. Of course, the IFill interface is a relatively simple one, so you are free to build
your own classes that implement it if the framework classes don't meet your needs.

BitmapFill LinearGradient

RadialGradient  SolidColor

4 Populate the fill property with a LinearGradient but add a LinearGradient tag as a child
of the fill tag. Specify a rotation of 90 for the gradient.
<s:Rect id="fill" left="1" right="1" top="1" bottom="1">
<s:fill>
<s:LinearGradient rotation="90">
</s:LinearGradient>
</s:fill>
</s:Rect>

This creates an instance of the LinearGradient class and instructs the gradient to
rotate 90 degrees from its standard top-to-bottom approach, so the gradient will
appear left to right. All that remains are to instruct the gradient about the elements
it will gradate between.
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5 Create as children of the LinearGradient tag two instances of the GradientElement class.
Both should have a color of white (#fHffff); the differences will be the colors in the various
states. The first Gradient should have an over color of white and a down color of olive
green (#afbcac). The second should have a light olive green (#dfecdc) as both the over
and down color.

<s:Rect id="fill" left="1" right="1" top="1" bottom="1">
<s:fill>
<s:LinearGradient rotation="90">
<s:GradientEntry color="#ffffff"
color.over="#ffffff"
color.down="#afbcac"
alpha="1" />
<s:GradientEntry color="#ffffff"
color.over="#dfecdc"
color.down="#dfecdc"
alpha="1" />
</s:LinearGradient>
</s:fill>
</s:Rect>

6 Save and run the application.

FleXGﬁCEI‘.com
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The Flex Grocer button now visually reacts to the users” gestures, giving them a much
clearer indication that they can interact with it.

Now that you understand how to create a custom skin for a spark button, you are
going to create another button skin; this one will be applied to all the other buttons in
the application.

7 Right-click the skins package and choose New > MXML Skin.
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8 Name the skin FlexGrocerButtonSKkin, specify spark.components.Button as the Host
component, and create it as a copy of spark.skins.spark.ButtonSkin.

New MXML Skin A
Create a new MXML Skin.

Source folder: FlexGrocer-Active/src
Package: skins Browse...
Name: FlexGrocerButtonSkin

Host component: spark.components.Button Browse...

(o1 CF- LYK il = s k. skins spark. B uttonSkin -

[] Remove ActionSeript styling code

@ [ Ensh ][ concel

9 In FlexGrocerButtonSkin.mxml, scroll down to the s:Rect tag with the id of fill. Find the
first GradientEntry in the LinearGradient. Change the color to be pale green (#f3fbf4),
the over color to be a light olive green (#dfecdc), and the down color to be a darker green
(#6aa95f). For the second GradientEntry, use a spring green as the color (#d4f1d8) and a
light olive green (#dfecdc) for the over and down colors. Leave the default alpha of .85 for
both.

<s:Rect id="fill" left="1" right="1" top="1" bottom="1" radiusX="2">
<s:fill>
<s:LinearGradient rotation="90">
<s:GradientEntry color="#f3fbf4"
color.over="#dfecdc"
color.down="#6aa95f"
alpha="0.85" />
<s:GradientEntry color="#d4f1d8"
color.over="#dfecdc"
color.down="#dfecdc"
alpha="0.85" />
</s:LinearGradient>
</s:fill>
</s:Rect>

This will allow the buttons to use various greens, in keeping with the color palette of
the application.
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The Relationship between Skins and States

Delete the next five rectangles.

The design for the application’s buttons do not require a lowlight, highlight, or
highlight stroke.

The next Rect down has an id of border. Remove the child tags for the stroke from the
Rect, and replace it with an instance of the SolidColorStroke class. Specify a color of the
SolidColorStroke to be mint green (#8eb394) with an dlpha of 1 and a disabled alpha of .5.
<s:Rect id="border" left="0" right="0" top="0" bottom="0" width="69"

height="20" radiusX="2">

<s:stroke>

<s:SolidColorStroke color="#8eb394" alpha="1"
alpha.disabled="0.5"/>

</s:stroke>
</s:Rect>

Rather than using the complex linear gradient native to the ButtonSkin class, the
FlexGrocerButtonSkin simply has a mint green border, which becomes more transparent
when disabled.

There are a few references to the rectangles you removed in the class’s updateDisplaylList()
method, which must be removed or you will encounter compile-time errors..

Scroll up to the fx:Script block and find the updateDisplayList() method.

Remove the lines that set the radiusX property of the lowlight, highlight, highlightStroke,
hldDownStrokel, and hldDownStroke2 rectangles. The revised updateDisplaylList()
should read like this.

override protected function updateDisplaylList(unscaledWidth:Number,
=unscaledHeight:Number) : void

{

var cr:Number = getStyle("cornerRadius");

if (cornerRadius != cr)
cornerRadius = cr;
shadow.radiusX = cornerRadius;
fill.radiusX = cornerRadius;
border.radiusX = cornerRadius;

}

super.updateDisplaylList(unscaledWidth, unscaledHeight);

417
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14

15

16

17

As those rectangles are no longer in existence, you need to remove any references to them
in the code.

The ButtonSkin is now complete; next you will apply the skin to all Spark Buttons by
using the CSS file.

Save and close FlexGrocerButtonSkin, and then open defaultStore.css from the
assets directory.

After the end of the sIApplication:checkoutView style declaration but before the start of
the .cartButton:over declaration, add a new Type Selector for the Spark Button class.
slApplication:checkoutView {

backgroundColor: #BBC8BS;

}
s|Button{

1
.cartButton:over {
chromeColor: #F3FBF4;

3

Define a skin-class style property for the Button to use a class reference to the newly
created skins.FlexGrocerButtonSkin:

s|Button{
skin-class:ClassReference('skins.FlexGrocerButtonSkin");

3

The ClassReference allows the CSS file to provide the StyleManager with a reference to
your skin class. As you explore further in Flex, you will find the ClassReference syntax is
used any time you are providing an ActionScript class as a value for a style property.

Still in the Spark Button style declaration, specify a color (meaning font color) of #1111b9
and a corner-radius of 5:

s|Button{
skin-class:ClassReference('skins.FlexGrocerButtonSkin');
color:#1111b9;
corner-radius:5;

3
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Save the CSS file and run the application. You should find the new look and feel in
use throughout the application for buttons that don’t already have their styles set
more explicitly.

| View Cart | | Checkout |

Your Cart Total: $0.00

| View Cart |

Creating a Skin for the Application

As you might imagine, skins don’t apply only to buttons; larger, more complex components
have skins as well. As mentioned earlier in the chapter, each Flex component has its look
determined by the skins associated with it, and using the Spark components, you can easily
customize any of them.

In this exercise, you will create a skin for the Application component.

1 Open FlexGrocer.mxml. In the root s:Application tag, add a skinClass attribute. If you
use the code-hinting feature, you will find Flash Builder presents you with a list of skins
or an option to create a new skin. (If you don't see the code-hinting, press Ctrl-Spacebar
while your cursor is between the open and closing quotes of the attribute.) Choose the
Create Skin option.

<s:Application zmlns:fx="http://ns.adobe.com/msml/2008"
xmlns:s="library://ns.adobe.com/flex/spark™
xmlns:mr="library://ns.adobe.com/flex/mz"
creationComplete="handleCreationComplete (event)
xmlns:views="views.*"
xmlna:services="services.*"
zmlns:cart="cart.*"
minWidth="1024"
skinclasg="r'>

#” Create Skin...

(3 AccordionHeaderSkin - m
<services:Products @ ApplicationSkin - spark.
<services:Category (® ButtonBarFirstButtonSkin - mx.skins.s
<cart:ShoppingCart (3 ButtonBarLastButtonSkin - m.skin

</fx:Declarations> (3 ButtonBarMiddleButtonSkin - rrcskins.spark

(@ ColorPickerSkin - mx.skins.spark
<fxz:Style source="asse (] DataGridHeaderBackgroundSkin - myx.skins.s

(3 DataGridHeaderSeparatorSkin - mx

(@ DateChooserNextMonthSkin - mx.

<a:controlBarlayouts (3 DateChooserNextYearSkin - rmi.skins.s
<s:BasicLayout/> (® DateChooserPreviionthSkin - .

<fx:Declarations>

<!-- Place non-visa

<fx:Script3]]
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2 In the New MXML Skin dialog box, specify skins as the package, FlexGrocerApplicationSkin
as the Name, and FlexGrocer as the Host component, and leave the other choices at their
default values. Then click Finish and save FlexGrocer.mxml.

o S

New MXML Skin A

Create a new MXML Skin. =
Source folder: FlexGrocer/src Browse...
Package: skins Browse...
Name: FlexGrocerApplicationSkin

Host component: FlexGrocer Eﬁmwse,.‘ ’J
Create as copy of:  spark.skins.spark.ApplicationSkin -

[] Remove ActionSeript styling code

@ finsh | [ Cancel

Just like the other skins you created earlier in the lesson, this skin will be created in the
skins package, and you will start with the native Spark ApplicationSkin.

3 In the new FlexGrocerApplicationSkin file, find the Rect just below the comment that
reads <!-- layer @: control bar highlight -->. Remove the LinearGradientStroke
being used as the stroke of that Rect, and remove its child tags. In its place add a
SolidColorStroke with a light olive green color (#dfecdc):
<!-- layer 0: control bar highlight -->
<s:Rect left="0" right="0" top="0" bottom="1" >

<s:stroke>
<s:SolidColorStroke color="#dfecdc"/>

</s:stroke>
</s:Rect>

For this application, the gradient stroke is not necessary; instead, a simple solid color
stroke in the palette of the application will work fine.
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4 Find the next Rect in the file, which will have the comment <!-- layer 1: control bar fill -->
just above it. Change the top attribute from 1 to 32.
<s:Rect left="1" right="1" top="32" bottom="2" >
<s:fill>
<s:LinearGradient rotation="90">
<s:GradientEntry color="OxEDEDED" />
<s:GradientEntry color="0xCDCDCD" />
</s:LinearGradient>
</s:fill>
</s:Rect>

You will soon be adding a different rectangle above the control bar area, so here you are
going to limit the background for the control bar area to start 32 pixels from the top of
the application.

5 Still in the control bar fill Rect, remove the LinearGradient (and its child tags) used as the

fill, and replace it with a SolidColor with a color value of white (#Fffff).
<!-- layer 1: control bar fill -->
<s:Rect left="1" right="1" top="32" bottom="2" >

<s:fill>

<s:SolidColor color="#ffffff"/>

</s:fill>

</s:Rect>

Again, the native colors and gradients used as a background for the control bar group of
a Flex application does not match the palette for the FlexGrocer application. Instead, a
simple solid white background will work better.

6 Find the next Rect down, which has the comment <!-- layer 2: control bar divider
line --> above it. Change the color of the SolidColor fill from black (#000000) to light
olive green (#dfecdc).
<!-- layer 2: control bar divider line -->
<s:Rect left="0" right="0" bottom="0" height="1" alpha="0.55">

<s:fill>
<s:SolidColor color="#dfecdc" />

</s:fill>
</s:Rect>

You are once again replacing the default Flex colors with those matching your application.
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7 After the end of the control bar divider line Rect, add a new Rect, with x, y, left, and
right attributes set to 0, and a height of 32:

<s:Rect x="0" y="0" left="0" right="0" height="32">
</s:Rect>

This Rect will define a new area above the top navigation, which will house the
company’s motto.

8 Add a fill property to the rectangle. Populate the fill with a LinearGradient rotated
90 degrees. Add two GradientEntries to the LinearGradient. The first GradientEntry
should have a Kelly green color (#439235) with an alpha of 1. The second
GradientEntry should have a dark Kelly green color (#2E6224) with an alpha of 1.
<s:Rect x="0" y="0" left="0" right="0" height="32">

<s:fill>
<s:LinearGradient rotation="90">
<s:GradientEntry color="#439235" alpha="1"/>
<s:GradientEntry color="#2e6224" alpha="1"/>
</s:LinearGradient>

</s:fill>
</s:Rect>

The gradient fill in this rectangle will act as a background for the FlexGrocer tag line,
which will appear at the top of the application.

9 Just below this rectangle, add a Label, with the text The Freshest, Easiest Way to Buy
Groceries. Set the top and right attributes to 10. Specify a color of white (#ftftft) and a 20
point fontSize.
<s:Label text="The Freshest, Easiest Way to Buy Groceries"

right="10" top="10"
color="#ffFfFFf"
fontSize="20" />

This label will be positioned in the top-right corner, on top of the gradient green back-
ground you created.

10 Find the Group under the comment <!-- layer 3: control bar -->. Adjust the top attri-
bute to a value of 32.

<s:Group id="controlBarGroup"
left="0" right="0"
top="32" bottom="1"
minWidth="0" minHeight="0">
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By setting the top value to 32, you ensure the content of the controlGroup will be placed
only over the white background, not over the green gradient.

11 Save FlexGrocerApplicationSkin. Open and run FlexGrocer.

The Freshest, Easiest Way to Buy Groceries

= IR (Vo ot | (ot |
FlexGrocer com .. | =t I I s e o o

L | S

What You Have Learned

In this lesson, you have:

o Learned the relationship between skins and components (pages 406-410)
» Worked with states and skins (pages 410-413)

o Created two separate Button skins (pages 413-419)

o Skinned the FlexGrocer application (pages 419-423)
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What You Will Learn

In this lesson, you will:

« Refactor code into an ActionScript component
o Create your own skin
« Manage skin parts and component life cycles

o Learn to use the Scroller

Approximate Time

This lesson takes approximately 2 hours to complete.



LESSON 18

Creating Custom
ActionScript
Components

In Lesson 9, “Breaking the Application into Components, you learned how to build custom
components using MXML. There are times when you will need even more flexibility than
MXML can offer. For these occasions, you can create components directly in ActionScript 3.0.

In this lesson, you will create a new component called Shoppinglist, which will be an
extensive refactoring of the existing List instance that shows your shopping cart items.
[t will include a new skin and new functionality, and will allow you to make a single
component out of several separate pieces.

The Freshest, Easie51 Way to Buy Groceries

),

Honey Roasted Ham
§299

 Add

Roast Beef
$599
Al [

|| Remove |

Remove |

FlﬂxGrocercom m

Fruit Seafuod Veqetables

, Total

4 Shopping List (4)
& Bufab
@ Roast Beet

& TBoreSteak  $4990

$6.50
$1198

@® Whole Chicken  $299

$71.37

| View Cart |

(c) 2009, FlexGrocer

The FlexGrocer application with the new ShoppingList component
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Introducing Components with ActionScript 3.0

In an earlier lesson, you learned that any code written in MXML is translated into
ActionScript by the Flex compiler before being compiled into a SWF file. In reality, every
Flex component is an ActionScript class, regardless of whether it’s a UI control, a container,
or some other type of component. Anything you might create in MXML can also be cre-
ated in ActionScript, and there are things you can do with ActionScript that are not available
purely from MXML.

The core Flex components you have used throughout this book—Label, DataGrid, and Button—
are written in ActionScript. In general, components that are written for a single project or

even quick prototypes of more advanced components are handled in MXML. However, if you
want to build a very reusable and skinnable component, you will eventually need to embrace
ActionScript as your primary method.

The steps you will take when creating an ActionScript 3.0 component are similar to the steps
for building any ActionScript 3.0 class. First, determine what (if any) superclass your new
class will extend. Then, determine what properties you need to declare for your class. Next,
determine any new methods you might need to implement. You will also need to declare any
events your component will dispatch.

If your component is a visual class, as it will be in this lesson, you will likely need to consider
how your class will interact with a skin to allow you and others to change the visual appear-

ance of your new component.

Building Components Can Be Complex

A word of warning: This lesson is the culmination of much of what you have learned in this
book. Flex is intended to allow you to build applications quickly by assembling premade com-
ponents. Flex can look easy, but it does so only because a component developer somewhere
embraced the real complexity that lies just beneath the surface and wrestled it into submission.

When you develop Flex components, you become that individual, meaning that it is your job
to make it look easy to the outside world by dealing with the complexity inside this little black
box we call a component.

To create a well-developed component, you must balance the needs of your component’s end
user (sometimes you, sometimes your team or company, or at the most extreme, an unknown
audience who will purchase and use it), with an understanding of Flash Player and the Flex
framework. While this lesson will not be able to provide all of that understanding, it will
touch on several areas of building a component.
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Understanding Flex Components

As first discussed in Lesson 12, “Using DataGrids and Item Renderers,” there are two sets of
components in the Flex framework: MX and Spark. We are going to ignore that fact for now
and concentrate on the Spark architecture as it provides more flexibility and choices when
developing new components.

There are two types of components in the Flex framework: those that have a skinnable display
and those that do not. Classes such as Group, DataGroup, and many others are not skinnable.
That means you cannot apply the techniques learned in the previous lesson to change their
appearance. These types of components are lighter weight and generally descend from a class
named UIComponent.

UIComponent

[ Label ][ RichText ] [ Group ][ DataGroup J

UIComponent is the base class for components in Flex and defines a lot of the functionality
you have already become familiar with, such as automatic sizing and properties such as left,
top, right, and bottom. Components that descend from UIComponent directly tend to be
more self-contained with regard to their visual experience. In other words, they do not have a
separate skin class that controls the way they appear on the screen.

Conversely, components may descend from SkinnableComponent. SkinnableComponent also
descends from UIComponent, but it adds a key piece of additional functionality. It allows for
the separation of all functionality related to the way the component appears to be defined in a
separate class. Put simply, components that in some way descend from SkinnableComponent
can have a skin.

UIComponent

SkinnableComponent
[ Button J [ Textinput J

[ Application ][ Panel ]

[ Label ] { RichText ] [ Group

427
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Why does this all matter? It changes the definition of the word component. When using non-
skinnable components such as Label, the component is mostly self-contained. Any intended
visuals of the component must be contained within the class.

However, exactly the opposite is true of skinnable components. When creating a skinnable
component, nothing about the way the component appears on the screen is defined inside the
component itself; it is all defined in the skin. You can think of a skinnable component as exist-
ing of two halves that must work together to create a whole.

Component

Effectively, this is a separation of form and function. Skins are purely visual; they contain no
logic for interactivity. Skinnable components do not have a visual representation without a
skin; they are purely the functional aspects of a class.

Why Make Components?

Examining this image, you will see your current shopping cart item view from your Flex
Grocer application.

(1) Buffalo $6.50

{2) Roast Beef $11.98
{5) T Bone Steak $49.90
(1) Whole Chicken $299

Your Cart Total: $71.37

| View Cart |

Right now this image does not represent a single component in your code: it is three separate
components. This code from ShoppingView shows these declarations:

<s:List id="cartList"
dataProvider="{shoppingCart.items}"
includeIn="Statel"
labelFunction="renderProductName"
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dragEnter="cartList_dragEnterHandler(event,cartFormat')"
dragDrop="cartlList_dragDropHandler(event,cartFormat')"/>
<s:Label text="Your Cart Total: {currency.format(shoppingCart.total)}'"/>
<s:Button label="View Cart" styleName="cartButton" includeIn="Statel"
click="handleViewCartClick( event )"/>

Ignoring any visual changes for the moment, why might you want to make this into a single
component as opposed to leaving it as is? The answer to that question comes down to inter-
face, encapsulation, and reuse.

To provide this display on the screen correctly right now, you need to remember to do
the following:

o Set the includeIn property correctly on a couple of different instances.
« Pass the shopping cart’s items, not the entire shopping cart, to the List instance.
o Define a CurrencyFormatter on this page.

o Pass the total from the shopping cart into the format() function before passing it to the
Label’s text property.

o Include functions to handle dragging and dropping.

While all those things are fine if you are the author of this code and only intend to duplicate
this block once, consider it from another perspective. If you were going to instruct someone
on how to add a listing of their shopping cart items to their page, would you want to explain
each of those things? Suppose this component needed to be added in several different places
in the application: would copying all those pieces each time make sense? And lastly, in the
abstract, all this code is currently in a class called ShoppingView. ShoppingView’s main job is
to present a list of products and a view of the shopping cart to the user. Does code that under-
stands how drag and drop works inside the List class really belong in ShoppingView?

The answer is no. When you create classes in an object-oriented language, you want to have a
clear sense of what the resultant object will do. Ideally, it should have as singular a purpose as
possible to keep the code maintainable and understandable. Right now ShoppingView does

a variety of things and, from an object-oriented perspective, knows too much about the rela-
tionship of these objects to allow these pieces to be reusable. To solve that problem, you are
going to take this one function that displays and handles the items in a user’s shopping cart
and refactor it into a new object with this purpose. Along the way, you will gain the ability to
skin this object and simplify its use—all because you have made the commitment to create a
component from this functionality.
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Defining a Component

You cannot create a component without knowing its intended purpose, so let’s examine the
current list and related controls alongside a new intended look and feel for this component.

(1) Buffalo $6.50 < Shopping List (£)

{2) Roast Beef $11.98 4 Buffalo $650
(5) T Bane Steak $4990 @ RoastBeef  $1108
(1) Whole Chicken $299 & TBoneSteak 4990
¥ Whole Chicken  $299

Your Cart Total: $71.37

| View Cart | e i
— 5 Total $7137

| View Cart |

Reexamining the code for the current implementation will give you an initial set of the
requirements. You want to be able to replace this code and the associated functions in the
ShoppingView with one component. Therefore, it must be able to do the same things.
<s:List id="cartlList"
dataProvider="{shoppingCart.items}"
includeIn="Statel"
labelFunction="renderProductName"
dragEnter="cartList_dragEnterHandler(event;cartFormat')"
dragDrop="cartlList_dragDropHandler(event,cartFormat')"/>
<s:Label text="Your Cart Total: {currency.format(shoppingCart.total)}"/>
<s:Button label="View Cart" styleName="cartButton" includeIn="Statel"
click="handleViewCartClick( event )" />

Looking at this code, you should be able to gather a few important points. The component

needs to:

o Display the contents of the shoppingCart’s items collection, which is just a collection of

ShoppingCartltem instances
o Accept drag-and-drop operations as a way of adding items
« Display the shopping cart’s total
o Format the shopping cart’s total

« Facilitate switching to the cartView state
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This code uses generic Flex components: List, Label, and Button. Generic components are
fantastic building blocks, but they force your application code, the code contained within files
like ShoppingView, to do more work.

For example, you simply can’t tell a generic component to display your ShoppingCart object.
Instead, any person using this code has to provide the List with the items collection, the Label
with the formatted total, and so on.

Generic Flex components aren’t designed to understand concepts specific to your application.
However, when you create your own custom components, you can tailor them to understand the
objects that are important to your application and therefore reduce the pain in using them.

Defining the Interface

If you were to close your eyes and envision the perfect interface for your ShoppingList, what
might that be? Perhaps instead of passing in items to a List and totals to a Label, you would
just pass the entire shoppingCart and the component would know what to do with it. Perhaps
instead of bothering you when someone dragged something onto the component or dropped
it, the component would just tell you that there is a new product to add to the cart. This is an
important exercise. When creating a new component one of the most critical things to get
right is the interface—in other words, how the rest of the world will use your component in
code. Here is the proposed interface for the new ShoppingList component:

<components:Shoppinglist

shoppingCart="{shoppingCart}"

addProduct="addProductHandler(event)"
viewCart="currentState="cartView'"/>

The new component will accept a ShoppingCart instance as a property. It will let you know
when a user attempts to add a product or clicks the view cart button via events that are easily
handled. It will hide all the messy details internally, making it much easier to use—and reuse.

Choosing a Base Class

The last step before you begin creating your custom component is to choose a base class.

That is the class you will extend as your starting point. Choosing the base class for your new
component is a critical decision and one you cannot make without a thorough understanding
of the problem, so let’s start there.

431
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Reexamining the image from earlier, you will see your current shopping cart item view on the
left and the proposed shopping cart item view on the right. They look quite a bit different, but
there are functional differences as well.

{1) Buffalo $6.50 < Shopping List (4)

(2) Roast Beef $1198 & Buffalo $6.50
(5) T Bone Steak $4990 @ RoastBeet 1198
(1) Whole Chicken $299 & TooneStesk  $4990
% Whole Chicken  $299

Your Cart Total: $7137

| View Cart | Tm
— 5 Total $7137

| View Cart |

When you are deciding on a base class, you are trying to determine if there is another class
that already does most of the needed work on your behalf. For instance, earlier you created
ProductList. You did so by extending the DataGroup and changing a few things to make
ProductList a viable component for your needs.

In this case, you are making a component that has an area to display a list of items. It also
has an area to display the number of items in the cart, an area to display a total, and a View
Cart button. Unlike ProductList, this component doesn’t exactly mirror the functionality of
any one Flex component. Instead, it is a composite of many different components interacting
in a specific way.

As there isn’t a component in Flex that provides you with the needed functionality, it
will be up to you to build it all. While doing so, you are also going to allow for others in
the future to change the way your component looks via skinning. Therefore, you will use
SkinnableComponent as your base class.

Creating the Class

You will begin building the component to replace the shopping cart items list currently in
ShoppingView. Start by creating a new ActionScript class.

1 Open the FlexGrocer project that you used in the previous lessons.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer.fxp project from the Lesson18/start folder.
Please refer to Appendix A for complete instructions on importing a project should you
ever skip a lesson or if you ever have a code issue you cannot resolve.
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2 Right-click the components package in the Package Explorer. Choose New >
ActionScript Class.

3 Specify ShoppingList as the Name of the new class and SkinnableComponent as
the superclass.

New ActionScript Class @Eﬂ
New ActionScript Class
Create a new ActionScript class.
Source folder: FlexGrocer/src
Package: components Browse...
Name: ShoppingList
Maodifiers: @ public ) jnternal

[] dynamic [ final

Superclass: spark.components.supportClasses.SkinnableComponent

Interfaces:

| Code generation options:
Generate constructor from superclass
[7] Generate functions inherited from interfaces

[ Generate comments

@ [ Finish ] [ Cancel

4 Click Finish.

Now that you have a class, you need to define the interface explained earlier in code.
The steps in this section rely heavily on Flash Builder. Learn to use these tools well, and
you will save immense amounts of time.

5 Above the constructor for the ShoppingList class, create a new private variable named
shoppingCart of type ShoppingCart.
private var shoppingCart:ShoppingCart;

Be sure to use code completion when typing so that Flash Builder imports
cart.ShoppingCart on your behalf.

6 Right-click shoppingCart in the line of code you just wrote. From the pop-up menu,
choose Source > Generate Getter/Setter.
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7 The Generate Getter/Setter dialog box opens. Ensure your options look the same as those
in the following image:

Generate Getter/Setter E@Q

Variable shoppingCart

[7] Make private

[#] Renameto:  _shoppingCart

Getter/setter

Name: shoppingCart

Generate:  [/] Getter  [V] Setter

Namespace: [public ']
Insert code: [Before first method ']
Preview> | [0k [ Cancel

This dialog box will generate a new getter and setter function on your behalf, saving you
typing and typos.

8 Click OK. You should now have a getter and setter function for a shoppingCart property,
and your original variable will be renamed with an underscore.
private var _shoppingCart:ShoppingCart;
public function get shoppingCart():ShoppingCart {

return _shoppingCart;

3

public function set shoppingCart(value:ShoppingCart):void {
_shoppingCart = value;

3

This property was the first of three things that made up the ShoppingList interface.
The remaining two are both events, which you will add next.

9 Move to just above the ShoppingList class definition and add event metadata for an event
named addProduct that will dispatch an event of type events.ProductEvent.

[Event(name="addProduct’type="events.ProductEvent")]

10 Add another piece of event metadata just below the last for an event named viewCart,
which will dispatch an event of type flash.events.Event.

[Event(name="viewCart)type="flash.events.Event")]
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11 Manually import the two event classes at the top of your file.

import events.ProductEvent;
import flash.events.Event;

12 Save this file.

Your public interface is now complete, and you can change your MXML to use your new
component.

Using Your Custom Class

Although your new component does not yet have any functionality useful to the user, its public
interface is complete. This means you can replace your existing code with this new component.

This is a great way to check your design and ensure you met all the requirements before
continuing with implementation. If your component can be dropped into the place where it is
eventually needed, you likely have the basics covered.

1 Open the ShoppingView from the views package.

2 Find the VGroup named cartGroup that contains the components responsible for show-
ing the cart’s contents in different views.

3 Delete the List control, the Label that displays the cart total, and the Button that is
responsible for switching to the cartView state. Your code for this VGroup should look
like this:

<s:VGroup id="cartGroup" width.cartView="100%" height="100%">
<components:CartGrid id="dgCart"
includeIn="cartView"
width="100%" height="100%"
dataProvider="{shoppingCart.items}"
removeProduct="removeProductHandler( event )"/>
<s:Button includeIn="cartView" styleName="cartButton"
label="Continue Shopping"
click="this.currentState="""/>
</s:VGroup>

4 Next, add your ShoppingList component just above the dgCart but still inside cartGroup
and pass it a reference to the shoppingCart. Previously, the List was only included in
Statel, so also add that logic to this tag.
<components:Shoppinglist

includeIn="Statel"
shoppingCart="{shoppingCart}"/>
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5 Now handle the addProduct event by calling the addProductHandler event listener, which

is already defined in this view.

<components:ShoppinglList
includeIn="Statel"
shoppingCart="{shoppingCart}"
addProduct="addProductHandler(event)" />

Technically this component already has a reference to the shoppingCart, which means
you could manually add a new product anytime you wanted without dispatching and
handling this event. However, there are two good reasons not to do so. First, there is
already logic on this view to handle the Add Product button click from the ProductList.
Reusing this logic means less duplication, but more importantly it means if this logic
needs to change, it changes in only one place.

Further, while you are making this component more specific, it is still best to separate
the logic that your application performs from the way it is displayed. This component is
about displaying items in a specific way and interacting with the user. You really don’t
want it to also have the responsibility of understanding how products are added to the
cart or you're back to having components that know too much—part of what we’re cor-
recting by moving some of this code out of ShoppingView.

Handle the viewCart event by setting currentState to cartView. The final tag should look
like this:

<components:ShoppinglList
includeIn="Statel"
shoppingCart="{shoppingCart}"
addProduct="addProductHandler(event)"
viewCart="currentState="cartView'"/>

Your new component is now taking the place of the older pieces, but there is now extra-
neous code in ShoppingView that can be eliminated—the functionality will be moved
into the ShoppingList component.

Delete the renderProductName(), cartlList_dragEnterHandler(), and
cartlist_dragDropHandler() methods from ShoppingView. You may also
delete the following imports, which were only used by these methods.

import mx.core.IUIComponent;
import mx.events.DragEvent;
import mx.managers.DragManager;

The functionality of these methods belongs to the ShoppingList now and will no longer
be needed in ShoppingView.
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8 Save all your files. You shouldn’t see any compilation errors, but if you were to run this
code now youd receive an error at run time.

B ' Adobe Flash Player 10
"

An ActionSeript error has occuned:

Error: Skin for FlexGrocer FlexGrocerdpplicationSkinG. _FlexGrocerspplicationS kin_Groupl.contentGro
at spark. components. supportClasses:: SkinnableComponent/ attachS kin[)[E: \dewid. 0.0%ram
at gpark.components. supportClasses:: SkinnableComponent/validateSkinChange{J[E: \dewh4.
at spark. components. supportClasses:: SkinnableComponent/createChildren(][E : \deshd. 0. 06
at . core::UICampanent/initialize[J[E:\dev'4. 0. Osframework shprojects\framework harchmste
at mi. core::UIComponenthittp: /v, adobe. comd 2008/ flex/mx/internal.: childédded()[E:4d
at mx.core: UIComponent/addChildAt)[E \dexh4. 0. D\ framework shprajectstframewarkharchr
at spark. components::Group. addDizpla0 biect T aDisplayList()[E: \devhd. 0.0 framewark shpre
at spark. components: Grouphttp: ¢ fense. adobe. comd 2006 fles/mr/intemal: elementadded|
at spark. components:: GroupdaddE lementat(J[E - \dev 4. 0.0Mrameworkshprojectshsparkharch
at . states:Additems/ additems T aContentHalder(J[E:\dev'4.0.0Mramewark s projectsifram

a m | 3

Dismiss &l

You presently have function with no form. You've learned that components based on
SkinnableControl are really two halves, one side representing the function and the other
the form. Flex can’t figure out what you want displayed on the screen. You will deal with
that issue next.

Creating the Visuals

You created the stub for your new custom component in the previous section, but now you want
to define its visual appearance and then link the two together. Defining the requirements for
these two components to talk and establishing the visual display will be the focus of this section.

Specifying the Skin Requirements

Components that support skinning in Flex are composed of two pieces. This separation
provides enormous capability but also some complexity. The two halves need to communicate
and they need to set requirements for each other. The functional side of the component in
your case will be responsible for displaying the total. Therefore, it needs to know that there
will be a label created by the visual side allowing that to happen.

These requirements are set via three metadata tags that collectively help tame the madness of
this dynamic component model. You learned about these tags briefly in Lesson 17, “Customizing
a Flex Application with Skins”; however, you will now use them to define your component.

The first metadata tag is called SkinPart. The SkinPart metadata is responsible for defining
what pieces are required of the skin to be considered legitimate. Using your component as an
example, the ShoppingList will need to indicate that it needs some place to put the total, the
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quantity, and the items. The Flash Builder environment will not allow someone to assign a
skin to your component that does not implement all these required parts.

The SkinPart metadata is used inside the class and above a property. In this example:

[SkinPart(required="true")]
public var mylLabel:Label;

a component is indicating that the skin must have a Label named myLabel to be considered a
valid skin. If required is set to false, it is optional for the skin to implement.

The next piece of metadata is called SkinState. The SkinState metadata tag is responsible for
indicating what states are required of the skin. The simplest example of this is the normal and
disabled state. In Flex you can set the enabled property for any UIComponent to false. Doing
so should prevent interaction with the component and often changes the component visually
to ensure the user perceives the reason for the lack of interaction.

[SkinState("normal")]
[SkinState("disabled")]

When this metadata is added above the class declaration for a component, it means that any
skin for this component must have these two states defined. It does not prescribe what the
skin does during a state change. For instance, it is completely your choice if the skin blinks or
does nothing in a disabled state, but it must be able to handle this state change in whatever
way you see fit.

The final piece of metadata important to skinning resides in the skin itself. This piece of meta-
data is called HostComponent.

[HostComponent("components.MyList")]

The HostComponent tag is used to associate a skin with its component. In other words, it is
used to indicate which halves make the whole. This is extremely important as it allows Flash
Builder to do compile-time checking on your behalf. If you create a new skin and specify it
is for a particular component, Flash Builder can check the SkinState and SkinPart metadata
of the named component and verify that your skin meets those requirements. That way, you
know at compile time, instead of run time, if there is a problem.

1 Open the ShoppingList.as file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not functioning
properly, you can import the FlexGrocer-PreSkin.fxp project from the Lesson18/intermediate
folder. Please refer to Appendix A for complete instructions on importing a project should
you ever skip a lesson or if you ever have a code issue you cannot resolve.
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2 Directly below the event metadata and before the class definition, add two SkinState
metadata tags defining states named normal and disabled.

[SkinState("normal")]
[SkinState("disabled")]

You are specifying that anyone making a skin for your component must be able to handle
these two states or it is not to be considered a valid skin.

Inside the class definition, just below the variable declaration for the _shoppingCart
property, add a public variable named totallLabel of type Label. Be sure to use code
completion, but also be sure that you specify spark.components.Label.

CAUTION! While working in ActionScript in Flex 4, you must be extremely careful about class
names. Because MX and Spark components both have a Label, Button, and other similar classes,
it is extremely easy to import the wrong one. Remember when skinning, that you almost always
want the Spark versions. The following error is typical of choosing the wrong Label when
creating a skin.

~
R a-h Player 1D _m—_g
iy

An ActionScrpt error has oocuned:

TypeEron Emor #1034: Type Coercion falled: cannot convert spark.components::Label@ 3236473 b
at spark. components. supportClasses:: SkinnableComponent AindSkinParts{J[E: \dewh4. 0.0%re
at spark.components. supportClasses:: SkinnableComponent/ attachS kinlJ[E: \dewid. 0.0%ram

at gpark.components. supportClasses:: SkinnableComponent#validateSkinChangs()[E:\dev'd | =
at spark. components. supportClasses:: SkinnableComponent/createChildren(][E : \deshd. 0. 06
at mw. core::UICampanent/initialize[J[E:\devw'.4. 0. Ovframework shprojects\framework harchmste
at mi. core::UIComponenthittp: /v, adobe. comd 2008/ flex/mx/internal.: childédded()[E:4d
at mx.core: UIComponent/addChildAt)[E \dewh4. 0. D\ framework shprajectstframewarkharchr
at spark. components::Group addDizpla0 biect T aDisplayList()[E: \devhd. 0.0 framewark shpre
at spark. components: Grouphttp: ¢ fenae. adobe. comd 2006 fles/mr/intemal: elementddded|
at spark. components:: GroupdaddE lementat(J[E:\dev 4. 0.0Mrameworkshprojectshsparkharch

-

4 T | +

Dismizs All

4 Directly above the totadllLabel property, add the SkinPart metadata, indicating that this

particular part is required. Your code should look like this:

[SkinPart(required="true")]
public var totallabel:Label;

Add a new required SkinPart for dataGroup of type DataGroup.

[SkinPart(required="true")]
public var dataGroup:DataGroup;

Add another new required SkinPart for quantityLabel of type Label.

[SkinPart(required="true")]
public var quantitylLabel:Label;
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7 Finally, add an optional SkinPart for viewCartBtn of type Button.

[SkinPart(required="false")]
public var viewCartBtn:Button;

In all cases, be sure that you used code completion and that you choose the Spark ver-
sions of these components. You can double-check by ensuring that there are no imports
in this file that start with mx.controls.

8 Save this class.

It should compile successfully without any errors or warnings.

Creating the Skin
You now have a component waiting to be skinned. It has the required skin parts and the skin
states defined. In this section, you will create a skin for the new component and apply it so
that you can run the application and see some initial results.

1 Right-click the skins folder and choose New > MXML Skin from the pop-up menu.

2 Name the new skin ShoppingListSkin. Click Browse next to the Host component field
and select your ShoppingList component.

New MXML Skin

P

New MxML Skin

Create a new MXML Skin.

E

Source folder

Package:

FlexGrocer/src

Browse...

skins

Browse...

Name:

Host component:

[C] Create as copy of: |

75hopp|ng ListSkin

components.ShoppingList

[_] Remove ActionScript styling code

[

Finish

J |

Cancel
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3 Click Finish and a new skin is created for you.

<?xml version="1.0" encoding="utf-8"7>
<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/mx">
<!-- host component -->
<fx:Metadata>
[HostComponent("components.Shoppinglist")]
</fx:Metadata>

<!-- states -->
<s:states>
<s:State name="normal" />
<s:State name="disabled" />
</s:states>

<!-- SkinParts
name=dataGroup, type=spark.components.DataGroup, required=true
name=totallLabel, type=spark.components.Label, required=true
name=quantitylLabel, type=spark.components.Label, required=true
name=viewCartBtn, type=spark.components.Button, required=false
-=>

</s:Skin>

Note that the HostComponent metadata was entered on your behalf, the required skin
states were created based on the SkinState metadata in your ShoppingList class, and
Flash wrote a comment in the code reminding you of the SkinParts you must have to be

considered valid.
4 Just below the comment for the SkinParts, add an <mx:Image/> tag with a source of
assets/receipt.png.

<mx:Image source="assets/receipt.png"/>

This will load the background image for your new component. Here is a quick reminder
of the skin you are about to build:

24 Shopping List (4)

& Buffalo $650
@ RoastBeef 1108
&8 TBoneSteak  $49.90
@@ Whole Chicken  $299

» Total $7137

| View Cart |
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5 Below the Image, add an <s:Label/> tag with an id of quantityLabel. Set the left prop-
erty to 50 and the top property to 10.

<s:Label id="quantitylLabel" left="50" top="10"/>

Note that the id of quantityLabel is being used. This id is the same as the property
marked with the SkinPart metadata in the ShoppingList. For every required SkinPart in
the ShoppingList, you will have a matching component here with that id.

6 Below the quantityLabel, add a tag pair for <s:Scroller></s:Scrollers. Set the left
property to 22, the top property to 30, the width to 149, and the height to 115. You will
also set a property called horizontalScrollPolicy to off.
<s:Scroller left="22" top="30" width="149" height="115"

horizontalScrollPolicy="off">
</s:Scroller>

In Flex 4, not every object knows how to scroll its own content. Instead, you wrap these
instances inside a Scroller to handle any scrolling needs. In this case you are setting the
size and position of the area you wish to scroll. By default the Scroller scrolls horizontally
and vertically. In this case, you only want vertical scrolling so horizontalScrollPolicy has
been turned of f.

7 Inside the <s:Scroller></s:Scrollers> tag pair, add an <s:DataGroup></s:DataGroup> tag
pair. Set the id of this DataGroup to dataGroup, one of your required skin parts. Set the
itemRenderer property to spark.skins.spark.DefaultItemRenderer.
<s:Scroller left="22" top="30" width="149" height="115"

horizontalScrollPolicy="off">
<s:DataGroup id="dataGroup"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

</s:DataGroup>
</s:Scroller>

This DataGroup will be responsible for displaying the items in your ShoppingCart.
For now, you are using the DefaultltemRenderer, which displays the text from your
toString() method of your ShoppingCartItem. You will customize this later.

8 Inside the <s:DataGroup></s:DataGroup> tag pair, set the layout property to an instance
of the VerticalLayout class, setting the gap to @. Your code for the Scroller should look
like this:
<s:Scroller left="22" top="30" width="149" height="115"

horizontalScrollPolicy="off">

<s:DataGroup id="dataGroup"
itemRenderer="spark.skins.spark.DefaultItemRenderer">
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<s:layout>
<s:VerticdlLayout gap="0"/>
</s:layout>
</s:DataGroup>
</s:Scroller>

Below the Scroller, draw a simple dividing line using MXML. Specify an <s:Line> tag pair
with an id of divider. Set the left property to 22, the right property to 10, and the top
to 155. Inside the tag pair, set the stroke property to an instance of the SolidColorStroke
with a color of #535353 and a weight of 1.
<s:Line id="divider" left="22" right="10" top="155">
<s:stroke>
<s:SolidColorStroke color="#545454" weight="1"/>

</s:stroke>
</s:Line>

This code does nothing more than draw a dividing line before the total. You only have
two labels and a button left until your skin is complete.

Add an <s:Label/> below the line with the text set to Total:, left set to 22, top to 162,
color to #0000FF, and fontSize to 11.
<s:Label text="Total:" left="22" top="162" color="#00QOFF" fontSize="11"/>

Add another <s:Label/> with the id set to totalLabel, right set to 12, top to 162, color to
#0Q0OOFF, and fontSize to 11.

<s:Label id="totallLabel" right="12" top="162" color="#00QOFF" fontSize="11"/>

This label will hold the actual formatted total on the shopping cart.

Finally, add an <s:Button/> with the id set to viewCartBtn, label set to View Cart,
horizontalCenter to 12, and bottom to 20.

<s:Button id="viewCartBtn" label="View Cart" horizontalCenter="12" bottom="20"/>

This completes your skin for the moment. The code you added should look like the fol-
lowing snippet:

<mx:Image source="assets/receipt.png"/>
<s:Label id="quantitylLabel" left="50" top="10"/>

<s:Scroller left="22" top="30" width="149" height="115"
horizontalScrollPolicy="off">
<s:DataGroup id="dataGroup"
itemRenderer="spark.skins.spark.DefaultItemRenderer">
<s:layout>
<s:VerticallLayout gap="0"/>
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</s:layout>
</s:DataGroup>
</s:Scroller>

<s:Line id="divider" left="22" right="10" top="155">
<s:stroke>
<s:SolidColorStroke color="#545454" weight="1"/>
</s:stroke>
</s:Line>

<s:Label text="Total:" left="22" top="162" color="#00QOFF" fontSize="11"/>
<s:Label id="totallLabel" right="12" top="162" color="#000OFF" fontSize="11"/>
<s:Button id="viewCartBtn" label="View Cart" horizontalCenter="12" bottom="20"/>

13 Open ShoppingView.mxml and find the ShoppingList tag.

14 Add a property to this tag named skinClass and set it equal to skins.ShoppingListSkin.

<components:ShoppinglList
skinClass="skins.ShoppingListSkin"
includeIn="Statel"
shoppingCart="{shoppingCart}"
addProduct="addProductHandler(event)"
viewCart="currentState='cartView'"/>

15 Save all your open files and ensure you do not have any errors or warnings. Run
the FlexGrocer application and you should see the beginnings of your custom
component displayed.

5 Total

| View Cart |

Adding Functionality to the Component

You created the stub for your new custom component and defined its visual appearance. Now
it is time to add the final functionality so that both halves of the component work together.
This is also the time when you will need to understand just a bit about how Flash Player works
internally as well as how to manage the internally asynchronous nature of components.
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Handling Asynchronous for All

Flash Player is a single-threaded virtual machine. In the simplest sense, that means it does one
thing at a time and regardless of how long it might take, it will never, ever interrupt code that
is running. It always allows one task to finish before moving on to something else.

The problem with this philosophy is that if something takes a long time to do, it can cause
Flash Player to stop updating the screen and mouse movements at a reasonable rate, creating a
negative user experience.

To combat that issue, the Flex framework is event based and has an asynchronous component
model. This means that certain aspects of what happens inside components happen at prede-
termined times when Flash Player is most optimally able to deal with changes. It also means
that as a developer, you cannot make assumptions about when something is ready, complete,
or otherwise available.

The Flex framework has prescribed ways to deal with this complexity. As a developer, if you
embrace these concepts, things will go your way. If you try to do your own thing, the frame-
work will find a way to punish you. Things may work seemingly well on your development
machine but differently in production. Components may work in one circumstance but not
another. Because all these issues have to do with timing that can change from machine to
machine, it is imperative that you follow the rules.

1 Open the ShoppingList.as file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not functioning
properly, you can import the FlexGrocer-PreFunction.fxp project from the Lesson18/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Just below the private _shoppingCart property, create a new private variable named
shoppingCartChanged typed as a Boolean. Set it to a default value of false.

private var shoppingCartChanged:Boolean = fdlse;

This is known as a change flag as its only purpose is to indicate the state of something.
Internally this will be used to let your component know when it has a new ShoppingCart
that must be displayed to the user.

3 Create two more private variables named quantityChanged and totalChanged, both typed
as Boolean and with default values of false.
private var shoppingCartChanged:Boolean = false;

private var quantityChanged:Boolean = fdlse;
private var totalChanged:Boolean = fadlse;
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These other change flags will be used for tracking when either the quantity or total
need updating.

Inside the public setter for the shoppingCart property, immediately after _shoppingCart is
set to value, set the shoppingCartChanged ﬂag to true.

public function set shoppingCart(value:ShoppingCart):void {
_shoppingCart = value;
shoppingCartChanged = true;

}

Call the invalidateProperties() method that your class has due to inheritance.

public function set shoppingCart(value:ShoppingCart):void {
_shoppingCart = value;
shoppingCartChanged = true;
invalidatePropertiesQ;

3

Everything that descends from UIComponent in Flex has this method available. This is one
of several methods designed to help you deal with the asynchronous way Flex creates com-

ponents. In Flex, skins can be added to and removed from components at run time, so you

cannot assume that all the parts of the skin are waiting and ready for your commands.

When you call invalidateProperties(), you are effectively asking the Flex framework to
schedule a call to another special method named commitProperties() at a more oppor-
tune time. Flex manages the complexity of all the components that may want to do some
work at any given time and calls them in the order most appropriate for performance.

Below the shoppingCart property setter, override a protected method named
commitProperties(). This method takes no arguments. Immediately inside the method,
call super.commitPropertiesQ);.
override protected function commitProperties():void {

super.commitProperties();

3

This method is eventually called whenever you or any other code calls invalidatePropertiesQ.
Flex calls this method at an optimized time for your component to do the work it needs.
In addition to the call you made to invalidateProperties(), other parts of the Flex
framework also call this method. It will be called automatically whenever a new skin is
added or removed.

Below the call to super.commitProperties(), write an if statement that checks if your
shoppingCartChanged flag is true and if the dataGroup has already been created:
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override protected function commitProperties():void {
super.commitPropertiesQ);

if ( shoppingCartChanged && dataGroup ) {
}
3

The code inside this if statement will now only execute if your flag is true and if Flex has
already created the dataGroup.

Inside the if statement, set the shoppingCartChanged flag to false. Then set the
dataProvider of the dataGroup to shoppingCart.items.

override protected function commitProperties():void {
super.commitPropertiesQ);

if ( shoppingCartChanged && dataGroup ) {
shoppingCartChanged = false;
dataGroup.dataProvider = shoppingCart.items;
3
}

All this code is mandatory. If you tried to access the dataProvider property of dataGroup
before dataGroup existed, your application would crash. Memorize this pattern.
Whenever a Flex component sets a property from outside the component (like your
shoppingCart property) to another visual child component (like something in the skin),
the commitProperties() method is used to ensure that the component will not crash due
to timing issues.

Save your code and run the application. Items added to the cart via the Add and Remove
buttons of the Products will appear in the cart list.

This is a great first step, but you have a lot more work to do.

Return to the shoppingCart setter. After the shoppingCartChanged flag is set to true but
before invalidateProperties() is called, you need to write an if statement that checks if
the shopping cart just passed to the function exists.

public function set shoppingCart(value:ShoppingCart):void {

_shoppingCart = value;
shoppingCartChanged = true;

if ( _shoppingCart ) {
1

invalidateProperties();
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1

12

13

It is always possible that a user working with your component passed in a null value. This
check makes sure your code won’t break when it tries to access the data. When develop-
ing components for reuse, you must code defensively.

Inside the if statement, add a new event listener to the items property of the
_shoppingCart. You will listen for a CollectionChange.COLLECTION_CHANGE event and
call a method name handleItemChanged() if this occurs.

public function set shoppingCart(value:ShoppingCart):void {

_shoppingCart = value;
shoppingCartChanged = true;

if ( _shoppingCart ) {
_shoppingCart.items.addEventListener(
=(CollectionEvent.COLLECTION_CHANGE, handleItemChanged );
}

invalidateProperties();

3

This is the same code you wrote inside the ShoppingCart class so that the ShoppingCart
would monitor changes in the ShoppingCartItems. This will serve a similar purpose here.

Create a new private method named handleItemChanged(). It will accept one param-
eter, an event of type CollectionEvent, and return nothing. Inside the method, set
the totalChanged flag to true and the quantityChanged flag to true, and then call the
invalidateProperties() method.
private function handleItemChanged( event:CollectionEvent ):void {
totalChanged = true;
quantityChanged = true;
invalidateProperties();

3

This method will be called anytime you add, remove, or update any of the
ShoppingCartltem instances. It sets these two changed flags to true and asks the Flex
framework to call commitProperties() when it has the opportunity.

NOTE: You never call commitProperties() yourself. You always call invalidateProperties()
and let Flex decide when to call commitProperties().

Create a new private variable named currency of type CurrencyFormatter near the top of
this class just between the totalChanged flag and the totallLabel SkinPart declaration.

private var currency:CurrencyFormatter;



14

15

16

17

18

Adding Functionality to the Component

This component is now going to take care of formatting the total before displaying it to
the user.

Find the ShoppingList class’s constructor, and after the call to super() assign a new
CurrencyFormatter class instance to the currency property. Then set the precision prop-
erty of the instance to 2.
public function Shoppinglist() {

super();

currency = new CurrencyFormatter(Q);

currency.precision = 2;

}

Previously you created instances of the CurrencyFormatter through MXML. Here you are
simply generating the ActionScript code that Flex would normally write on your behalf.

Return to the commitProperties() method. Below your other if statement, add a new if
statement that checks if the totalChanged is true and if totallabel exists. If it does, set
the totalChanged flag to false.

if ( totalChanged && totalLabel ) {
totalChanged = false;
ks

Still inside the if statement but just below the code that sets totalChanged to false, set
the text property of the totalLabel to the result of calling the currency.format() method,
passing it the shoppingCart.total as an argument.

if ( totalChanged && totallLabel ) {

totalChanged = false;
totallLabel.text = currency.format( shoppingCart.total );

Now each time the items in the ShoppingCart change, the shopping cart’s total will be
reformatted and the label in the skin will be updated.

Just after this if block, add one final if statement. Check if the quantityChanged flag is
true and if the quantitylLabel exists. If it does, set the quantityChanged flag to false.
if ( quantityChanged && quantitylLabel ) {

quantityChanged = false;
3

Still inside the if statement but just below the line of code that sets quantityChanged to
false, set the text property of the quantityLabel to the result of concatenating the String
"ShoppingCart (" + with the length of the shopping cart’s items collection and a final ")".
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if ( quantityChanged && quantitylLabel ) {

quantityChanged = false;

quantitylLabel.text = "Shopping List (" + shoppingCart.items.length + ")";
}

Now each time the items in the ShoppingCart change, the shopping cart’s quantity will be
reformatted and the label in the skin will be updated.

19 Save and run the application. You can now add items to the shopping cart view using the
Product Add and Remove buttons and see the DataGroup, Quantity, and Total update.

In the next section, you will deal with drag and drop as well as the View Cart button.

Communicating with Events

Your component now updates and reflects data changes in the ShoppingCart instance.
However, you still can’t drag an item into the new ShoppingList, and you can't click the View
Cart button. Those are your next tasks.

To do so, you need to learn about another method available for override in SkinnableComponent
descendants. That method is named partAdded(), and there is a corresponding method
named partRemoved(Q). The partAdded() method will be called each time a new part of your
skin is created and ready to access. The partRemoved() method is called when that skin part is
removed and no longer part of the component.

1 Open the ShoppingList.as file that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not function-
ing properly, you can import the FlexGrocer-PreDrag.fxp project from the Lesson18/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 Just above the commitProperties() method, override the protected method named
partAdded. This method accepts two parameters: the first is called partName of type String
and the second is called instance of type Object. The method returns void. Immediately
inside the method, call the super.partAdded, passing along the required arguments:
override protected function partAdded(partName:String, instance:Object):void {

super.partAdded( partName, instance );

3

This method will be called each time a new skin part is built and ready for you to access.
The partName will be the name of the skinPart (dataGroup, totallLabel, and so on). The
instance will be a reference to the newly created object.
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3 Just below the call to the super class, create an if statement that checks if the partName
was dataGroup. Then create an else block that checks if it was viewCartBtn.
if ( partName == "dataGroup" ) {

} else if ( partName == "viewCartBtn" ) {
3

4 Inside the if statement for the dataGroup, add an event listener to the dataGroup
instance for DragEvent.DRAG_ENTER and specify handleDragEnter as the listener. Add a sec-
ond event listener to the dataGroup for DragEvent.DRAG_DROP and specify handleDragDrop
as the listener for this event.
if ( partName == "dataGroup" ) {

dataGroup.addEventListener( DragEvent.DRAG_ENTER, handleDragEnter );
dataGroup.addEventListener( DragEvent.DRAG_DROP, handleDragDrop );

} else if ( partName == "viewCartBtn" ) {
ks

This is just the ActionScript version of add event listeners to dragknter and dragDrop
in MXML.

° TIP: When the partAdded() method is called by the Flex framework, it passes the partName,
such as dataGroup, as well as an instance of type Object. Instead of adding your listener to
dataGroup directly, you could have used (instance as DataGroup).addEventListener().
Those two statements would yield identical results in this case; however, the latter is more
useful when dealing with more dynamic skin parts.

5 Create a new private function named handleDragEnter() that accepts an event parameter
of type DragEvent and returns void.

private function handleDragEnter( event:DragEvent ):void {

}

6 Inside this method call the event.dragSource.hasFormat() method and pass it the string
cartFormat. If this method returns true, call DragManager.acceptDragDrop(), passing it
the event.target typed as an IUIComponent.
private function handleDragEnter( event:DragEvent ):void {

if(event.dragSource.hasFormat( "cartFormat" )){
DragManager.acceptDragDrop( event.target as IUIComponent );

}
}

This method should look familiar. This is nearly the same method you wrote for the
dragEnter handler previously in ShoppingView. Now you are just handling everything
in ActionScript.
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7

10

1

Create a new private function named handleDragDrop() that accepts an event parameter
of type DragEvent and returns void.

private function handleDragDrop( event:DragEvent ):void {

3

Inside this method create a new local variable named product of type Product, assign its
initial value to the result of the event.dragSource.dataForFormat() method, passing it the
string cartFormat. Cast the result as a Product object.

private function handleDragDrop( event:DragEvent ):void {

var product:Product =
=event.dragSource.dataForFormat( "cartFormat" ) as Product;

This method should also look familiar. It is again nearly the same method you wrote for
the dragDrop handler earlier in ShoppingView.

Just after getting the Product instance from the drag event, create a new local vari-

able named prodEvent of type ProductEvent. Assign its value to a new instance of the
ProductEvent, passing the string addProduct to the first parameter and the Product object
to the second.

var prodEvent:ProductEvent = new ProductEvent( "addProduct!, product );

In the very beginning of this exercise, you told the Flex compiler you would dispatch a
product event. You are about to fulfill that promise.

As the last line of this method, dispatch the prodEvent event.

private function handleDragDrop( event:DragEvent ):void {
var product:Product =
=event.dragSource.dataForFormat( "cartFormat" ) as Product;
var prodEvent:ProductEvent = new ProductEvent( "addProduct!, product );
dispatchEvent( prodEvent );
}

On a successful drag-and-drop operation, your code now dispatches an event indicating
that the product should be added to the cart.

Return to the partAdded() method. In the else clause for the viewCartBtn part, add

an event listener to the viewCartBtn instance for the MouseEvent.CLICK event, passing

handleViewCartClick as the listener. Here is the final partAdded() method.

override protected function partAdded(partName:String, instance:Object):void {
super.partAdded( partName, instance );

if ( partName == "dataGroup" ) {
dataGroup.addEventListener( DragEvent.DRAG_ENTER, handleDragEnter );
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dataGroup.addEventListener( DragEvent.DRAG_DROP, handleDragDrop );
} else if ( partName == "viewCartBtn" ) {
viewCartBtn.addEventListener( MouseEvent.CLICK,
=handleViewCartClick );

12 Create a new private function named handleViewCartClick() that accepts an event

parameter of type MouseEvent and returns void.

private function handleViewCartClick( event:MouseEvent ):void {

}

13 Inside this method create a new local variable named viewEvent of type Event. Assign it to a
new instance of the Event class, passing the string viewCart. Finally, dispatch the event.

private function handleViewCartClick( event:MouseEvent ):void {
var viewEvent:Event = new Event( "viewCart" );
dispatchEvent( viewEvent );

}

This will dispatch the viewCart event that you defined long ago at the beginning of
this component.

14 Save and test your application. You should now be able to add items to the shopping list by
dragging them, and the View Cart button should switch to the datagrid version of the view.

Cleaning Up After Yourself

Your component now works quite well, but there is a problem. Skins in Flex can be changed at
run time. You are adding event listeners to a number of components in the skin but not clean-
ing up after yourself.

The same is true of the data passed to the shoppingCart. Right now you add an event listener;
however, if someone provided a new ShoppingCart instance, you would be listening to two
collections for changes instead of just the most recent.

1 Open the ShoppingList.as file that you used in the previous exercise.

2 Copy the partAdded() method in its entirety. Paste it just below the existing method.
Change the name of the function to partRemoved and change the call to the super class to

partRemoved as well.

override protected function partRemoved(partName:String, instance:0bject):void {
super.partRemoved( partName, instance );
if ( partName == "dataGroup" ) {
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dataGroup.addEventListener( DragEvent.DRAG_ENTER,
=handleDragEnter );
dataGroup.addEventListener( DragEvent.DRAG_DROP,
=handleDragDrop );
} else if ( partName == "viewCartBtn" ) {
viewCartBtn.addEventlListener( MouseEvent.CLICK,
=handleViewCartClick );

You should have just changed partAdded to partRemoved in two places. If you changed it a
different number of times, recheck before proceeding.

3 Inside the partRemoved() method, change all the calls to addEventListener() to
removeEventListener(). Keep the parameters the same.
override protected function partRemoved(partName:String, instance:Object):void {
super.partRemoved( partName, instance );
if ( partName == "dataGroup" ) {
dataGroup.removeEventListener( DragEvent.DRAG_ENTER,
=handleDragEnter );
dataGroup.removeEventListener( DragEvent.DRAG_DROP,
=handleDragDrop );
} else if ( partName == "viewCartBtn" ) {
viewCartBtn.removeEventListener( MouseEvent.CLICK,
=handleViewCartClick );

You should have just changed addEventListener to removeEventListener in three places.
If you changed it a different number of times, recheck before proceeding. Now each time
a part is removed, it removes the accompanying event listeners.

4 Find the shoppingCart setter function.

Currently this function adds an event listener each time it is called. You will now also
remove the old event listener.

5 Copy the if block that checks if the _shoppingCart property exists and adds an event
listener. Paste it as the first line of this method.
public function set shoppingCart(value:ShoppingCart):void {
if ( _shoppingCart ) {
_shoppingCart.items.addEventListener(CollectionEvent.COLLECTION_CHANGE,
=handleItemChanged );
1

_shoppingCart = value;
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shoppingCartChanged = true;

if ( _shoppingCart ) {
_shoppingCart.items.addEventListener(CollectionEvent.COLLECTION_CHANGE,
=handleItemChanged );

}

invalidateProperties();

This method now adds two event listeners, which is worse than before.

6 Change the first call to _shoppingCart.items.addEventListener() to
removeEventListener() instead.
public function set shoppingCart(value:ShoppingCart):void {
if ( _shoppingCart ) {
_shoppingCart.items.removeEventListener(CollectionEvent.COLLECTION_CHANGE,
=handleItemChanged );
}

_shoppingCart = value;
shoppingCartChanged = true;

if ( _shoppingCart ) {
_shoppingCart.items.addEventListener(CollectionEvent.COLLECTION_CHANGE,
=handleItemChanged );

ks

invalidateProperties();

This code now checks to see if there was already a shoppingCart with an event listener.
If so, it removes it before adding a listener to a new one.

7 Save and run your application. Make sure it performs as it did before.

The ShoppingList is finished. All that is left is to customize the way the DataGroup instance in
the skin displays data.

Creating a Renderer for the Skin

The last step to finish up the presentation of this component is to create a custom renderer
and apply it to the DataGroup that the ShoppingListSkin will use to render its data. This will
complete the desired look of the component.
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As you may remember from Lesson 10, “Using DataGroups and Lists,” extending
DataRenderer is a fast and easy way to create a custom renderer for a DataGroup.

1 Open the FlexGrocer project that you used in the previous exercise.

Alternatively, if you didn’t complete the previous lesson or your code is not functioning
properly, you can import the FlexGrocer-PreRenderer.fxp project from the Lesson18/
intermediate folder. Please refer to Appendix A for complete instructions on importing a
project should you ever skip a lesson or if you ever have a code issue you cannot resolve.

2 In the Package Explorer, right-click the components package and choose New MXML
Component. Name the component ShoppingListRenderer, choose BasicLayout for the
Layout, and specify DataRenderer for the Based on value. Set the Width to 100% and
remove the value for the Height.

New MXML Component @E‘g
New MXML Component 5
Create a new MXML component.
Source folder: FlexGrocer/src Browse...
Package: components| Browse...
| Mame: ShoppingListRenderer
Layout: spark.layouts.BasicLayout -
Based on: spark.components.DataRenderer Browse.
Width: 100% Height:
i
U
@ [ Einish J [ Cancel

3 Beneath the declarations tag, create an <fx:Script> tag pair. Inside the Script block, create
a new bindable private variable named item of type ShoppingCartItem.

<fx:Script>
<![CDATAL
import cart.ShoppingCartItem;
[Bindable]
private var item:ShoppingCartItem;
11>
</fx:Script>
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What You Have Learned

Still inside the Script block, override the public setter for data. Set the item property you
just created to the value typed as a ShoppingCartItem.

override public function set data(value:Object):void{
this.item = value as ShoppingCartItem;

}

Inside the declarations block, create a new <mx:CurrencyFormatter/> tag with an id of
currency and a precision of 2.

<mx:CurrencyFormatter id="currency" precision="2"/>

Below the Script block in MXML, create a new <mx:Image/> tag. Set its source equal to
assets/{item.product.imageName}. Then set its width to 25 and height to 25.

<mx:Image source="assets/{item.product.imageName}" width="25" height="25"/>

Below the image, create a new <s:Label/> tag. Set its left to 30, top to 5, right to 30, and
text to {item.product.prodName}.

<s:Label left="30" top="5" right="30" text="{item.product.prodName}"/>

Below the label, create another new <s:Label/> tag. Set its right to 1, top to 5, and text to

{currency.format(item.subtotal)}.

<s:Label right="1" top="5" text="{currency.format(item.subtotal)}"/>

Open the ShoppingListSkin.mxml file from the skins package.

Find the itemRenderer of the DataGroup tag, which is currently set to spark.skins.
spark.DefaultItemRenderer, and set it instead to components.ShoppinglListRenderer.

Save and run your application.

You should now have a completely styled custom component.

What You Have Learned
In this lesson, you have:

Learned the concepts of custom ActionScript components (pages 426-432)
Performed an extensive refactor (pages 432-444)

Created an ActionScript skinnable component (pages 432-440, 444-455)
Created your own skin (pages 440-444)

Used the Scroller class (page 442)

Learned to manage skin parts and life cycle (pages 444-457)
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This appendix contains the requirements and instructions for you to complete the

exercises in this book. It covers the following:

Minimum system requirements
Software installation
Importing projects

Minimum System Requirements

General Requirements:

You must have a recent version of one of the following browsers installed:

Internet Explorer
Mozilla Firefox
Safari

Opera

Netscape Navigator

Windows Requirements:

2 GHz or faster processor

1 GB of RAM (2 GB recommended)

Microsoft Windows XP with Service Pack 3, Windows Vista Ultimate or
Enterprise (32 or 64 bit running in 32-bit mode), Windows Server 2008 (32 bit),
or Windows 7 (32 or 64 bit running in 32-bit mode)

1 GB of available hard disk space

Java Virtual Machine (32 bit): IBM JRE 1.5, Sun JRE 1.5, IBM JRE 1.6,

or Sun JRE 1.6

1024x768 display (1280x800 recommended) with 16-bit video card

Flash Player 10 or higher

Macintosh Requirements:

Intel processor-based Mac

OS X 10.5.6 (Leopard) or 10.6 (Snow Leopard)

1 GB of RAM (2 GB recommended)

1 GB of available hard disk space

Java Virtual Machine (32 bit): JRE 1.5 or 1.6

1024x768 display (1280x800 recommended) with 16-bit video card
Flash Player 10 or higher

TIP: To check your Flash Player version, go towww.adobe.com, right-click the main ad
banner, and select About Flash Player; or visit www.adobe.com/software/flash/about.


www.adobe.com
www.adobe.com/software/flash/about

APPENDIX A
Setup Instructions

Be sure to complete the installation of all required files before working through the lessons in
the book.

Software Installation

There are three phases of the installation:

- Installing Flash Builder
- Installing lesson files

- Installing Flash Debug Player (if a problem exists)
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Installing Flash Builder
If you do not have Flash Builder 4 installed, step through the following installation directions:
1 Browse to http://www.adobe.com/products/flashbuilder/ and click Get the Trial.
2 Download Flash Builder 4 for your operating system.
3 Install Flash Builder 4, accepting all the default options. The trial period on Flash
Builder 4 is 60 days.
E3 NOTE: If you happen to be:
« A student, faculty, or staff of eligible education institution
« A software developer who is currently unemployed

then you are eligible for a free Flash Builder license. Visit https://freeriatools.adobe.com/.

Installing Lesson Files
Once again, it is important that all the required files are in place before working through the
lessons in the book.

From the CD included with your book, copy the flex4tfs directory to the root of your drive.

In this directory, there is a subdirectory named flexGrocer, in which you will be doing most
of your work. Also included are directories for each lesson in the book with starting code

and completed code for the work you do in the lesson. Some lessons may also have an inter-
mediate directory, which highlights major steps in the lesson, or an independent directory,
which holds projects that are unrelated to the main application but demonstrate an important
technique or concept.

Installing Flash Debug Player

At various times in the book, you will be using features of Flash Debug Player. If you receive a
notice saying you do not have Flash Debug Player installed, follow these steps to install it:

Windows
1 Locate the Flash Player (Player) install directory:

applicationInstallDirectory/ Adobe/ Adobe Flash Builder 4/Player/win.

E3 NOTE: In a default 32-bit installation, this directory in
Windows is C:\Program Files\Adobe\Adobe Flash Builder 4\player\win.


http://www.adobe.com/products/flashbuilder/
https://freeriatools.adobe.com/

Importing Projects

2 To install Flash Debug Player for Internet Explorer, run the Install Flash Player 10
ActiveX.exe program. For other versions of web browsers, run the Install Flash Player 10
Plugin.exe program.

Macintosh
1 Locate the Flash Player (Player) install directory:

applicationInstallDirectory/ Adobe/ Adobe Flash Builder 4/Player/mac.

E3 NOTE: In a default installation, this directory would be
/Applications/Adobe/Adobe Flash Builder 4/Player/mac.

2 To install Flash Debug Player, run the Flash Player 10 Silent Installer program.

° TIP: In rare instances, you might run the appropriate installer and still get the message that
you don't have the debug version of the player. In this case, uninstall the version you currently
have by using the information you'll find at

http://kb.adobe.com/selfservice/viewContent.do?externalld=tn_14157

and then follow the steps above to reinstall.

Importing Projects

Anytime during the course of this book that your code is no longer working, or you simply
wish to jump ahead or revisit a lesson, you can import the appropriate FXP (Flex Project)
for that lesson.

The FXP format is an archive file that includes project information, files, and folders.
The project includes all assets and dependencies for your Flex project.

Each lesson of the book minimally has start and complete files representing the code for
that lesson at its beginning and end if all steps are executed. The FXP files for the lessons
have this format:
driveRoot/flex4TFS/LessonXX/start/FlexGrocer.fxp
driveRoot/flex4TFS/LessonXX/complete/FlexGrocer.fxp

Some lessons have intermediate files that represent major steps internal to the lesson.
Those follow this format:

driveRoot/flex4TFS/LessonXX/intermediate/FlexGrocer-NameOfStep.fxp
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Finally, a few lessons have independent files that represent small applications intended
to demonstrate a singular concept but that are not directly related to the code in your
FlexGrocer project. Those follow this format:

driveRoot/flex4TFS/LessonXX/independent/projectName.fxp

E3 NOTE: driveRoot represents your root drive—for instance, C:\ on Windows.

Importing Lesson Files
You import an FXP file by choosing File > Import > Flash Builder Project.

FsFlash - Fash Builder
File | Edit Mavigate Search Project Data Run Window Help

New ARSHIFEN | 2 ks oo .

Open File...
P Import Flex Project (FXP)...

Close Ctrl+W

Close All Ctrl+Shift+W

Save Ctrl+S

Save As...

Save All Ctrl+Shift=S
T Export Flex Project (FXP)...

Revert

Move...
Rename... F2
Refresh F5

Convert Line Delimiters To 3
Print... Ctrl+P

Switch Workspace 2
Restart

Import 3 Flash Builder Project...
Export 3

Flex Theme...

Properties Alt=Enter X Skin Artwork...

E &

1 Textnput.as [Program Files (:86)/...] Cither

2 DeferredInstanceFromFunction.as [Pr..]

Exit

When you attempt to import a project in Flash Builder, the IDE determines whether you
already have a project with the same Universally Unique Identifier (UUID). This will occur
if you have previously imported any lesson.
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When You Have an Existing Project

In this case, Flash Builder will allow you to overwrite the existing project with a fresh copy.
You simply need to choose the Overwrite existing project radio button and choose the
FlexGrocer project from the drop-down menu. Then click Finish.

Import Flash Builder Project [E=n e
Import Flash Builder Project
(b Existing project contents will be overwritten.
Import project
@) File: ChflexdtfsiLesson05\complete\FlexGrocer.fxp Browse...
() Project folder: | !E[ow e |
Import method
(© Import new copy of praject
Extract new project to; | Ci\flexdtfs\FlexGrocer | ! Browse... |
Import contents into existing project
Source folder; FlexGrocer/src ‘ Browse... |
Package: | flexgrocer | ‘ Browse... |
[FlexGmcel ']
@ <Back | meas> |[ Emsh ][ concel

This is the ideal way to import a new lesson as it simply overwrites the older code and leaves

you with a single FlexGrocer project.
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When You Don’t Have an Existing Project
If you have never imported the FlexGrocer project before, the overwrite option will not
be available.

In this case, choose the Import new copy of project radio button and set the Extract new
projects to input field to driveRoot/flex4tfs/flexGrocer. Then click Finish.

Import Flash Builder Project =S
Import Flash Builder Project
Import a Flash Builder project from an FXP, ZIP, or project folder.
Import project
@ Eile: C\flexdtfs\Lessonl S\start\FlexGrocer.fup Browse..
(©) Project folder: i Browse... ‘

Import method
®) [mport new copy of project

Extract new project to:  C\flexdtfs\flexGrocer

Import contents into existing project

|E[owse...|

Source folder; FlexGrocer 15/src

Package: 1 flexgrocer ! | Browse... |

(©) Oyerwrite existing project: |

@ <Back | mMetr | [ Fnish ][ Cancel
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When Flash Builder Prevents Overwriting an Existing Project

If you already have a project named FlexGrocer in your workspace, and Flash Builder does not
recognize this as the same project identifier, it will not allow you to overwrite that project. In this
case simply right-click the FlexGrocer project and choose Delete from the Package Explorer.

A dialog box will appear and ask if you want to delete the FlashBuilder project only or also the
files for the project from the file system. Choose the Also delete contents radio button.

(I Confirm Project Delete =

@ Are you sure you want to delete project ‘flexgrocer'?

1@ iAlso delete contents under 'C:\flexdtfs\flexgrocer}

(Project cannot be restored using "Undo"}

(@) Do not delete contents

After deleting these files, repeat these directions to import the needed project.
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@ (attribute operator), 129
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' (quote marks), 96
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[1(square brackets), 192, 263
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acceptDragDrop() method, 338, 341, 345
ActionScript
class name caution, 439
components. See ActionScript components
considerations, 426
data binding, 87
described, 12
displaying summary data with, 321-323
Drawing API, 410-413
event handling, 96-97
Flash platform and, 11
grouping data with, 311-314
versions, 12
XML class, 124
ActionScript 2.0, 124
ActionScript 3.0, 12, 124
ActionScript and MXML API Reference (ASDoc),
40,77, 205, 382
ActionScript classes. See classes
ActionScript components, 425-457. See also
components
adding functionality to, 444-455
background image for, 441
choosing base class, 431-432

cleanup operations, 453-455
communicating with events, 450-453
creating classes, 142, 150, 153, 432-435
defining, 430-437
handling asynchronous operations, 445-450
overview, 426-429
refactoring, 432-444
skins for. See skins
user interface for, 431
uses for, 428-430
using custom class, 435-437
ActionScript event handler, 98-104
ActionScript Virtual Machine (AVM), 13
addData() method, 337, 339, 346
addElement() method, 348
addEventListener() method, 177-178, 228,
271,451-455
addItem() method
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adding items to shopping cart, 154-156,
157,282
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checking conditions in, 164-165
addProductHandler() method, 281, 282
AddToCart button, 57, 154-158, 165
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Adobe, 11,12
Adobe Flash. See Flash
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Adobe Integrated Runtime (AIR), 11
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DataGrid control
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AIR (Adobe Integrated Runtime), 11
AJAX (Asynchronous JavaScript and XML), 8-9
AJAX applications, 9, 12
Alert box, 362
Alert class, 362, 375
anchors, layout, 59, 60
Application container, 47
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evolution of, 4-6
externalizing datain, 112-114
Flex. See Flex applications
FlexGrocer, 50-58
hierarchy of, 57
HTML, 4-5
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loose/tight coupling, 208, 258-259
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minimum height/width, 23
modifying, 28-32
MXML, 18-23
navigating in. See navigation
refactoring. See refactoring
RIA. See RIAs
running, 27-32, 53
scrolling content, 48-49
shopping cart. See shopping carts
skins for. See skins
states, 216, 220, 226
styles. See styles
view states, 63-70, 83-86
web. See web applications
arguments, 144
array notation, 128, 187,312,322
ArrayCollections, 179-199
changes to, 285
creating from remote XML data, 180-187
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overview, 179-180
populating, 180-187
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data binding and, 179-199
filtering items, 198-199
replacing with ArrayCollections, 189-193
tracking items with, 156-164
of validators, 374-375
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asterisk (¥), 372
Asynchronous JavaScript and XML (AJAX), 8-9
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bindings. See data binding
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braces {},87,169,172,174,179
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breakpoints. See also debugging
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ignoring, 38-39
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setting, 34, 38, 183

showing, 35

stepping through, 35-38, 39

turning on/off, 38,40
Breakpoints button, 36
Breakpoints view, 35,39
browsers. See web browsers
bubbles property, 272,277
bubbling, event, 271-278, 280, 281
Build Automatically option, 27
buildProduct() method, 183-187
buildProductFromAttributes() method,

184-187

business managers, 7
Button control, 54-55, 273
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buttons
labels, 381
skins, 410-419
states, 413-419
styles, 380-381

C
calculateSubtotal() method, 153, 162,
200-201, 284
calculateTotal() method, 162-164, 197,
283,284
CartGrid component, 291-302
cartView state, 64-68
Cascading Style Sheets. See CSS
categories, displaying items based on, 253-255
categories property, 136, 227, 229
CategoryService class, 226-230
CDATA (character data) blocks, 100
cells, custom styles, 308-309
change events, 254, 283-285, 448
change flags, 445, 446
change handlers, 254-255
character data, 97
character data (CDATA) blocks,100
Checkout component
adding to application, 359-362
using ViewStack, 354-359
checkout process, 354-362
CheckoutView, 359-362
child tags, 49
children, 46. See also LayoutElements
class library, 78
class selectors, CSS, 381, 387,389
classes, 139-165. See also specific classes
ActionScript and, 140, 432-435
base, 227,247,427,431-432
basics, 141
constructors, 141
creating, 142, 150, 153, 432-435
creating for HTTPServices, 226-235
creating objects from, 143
custom event classes, 265-266
definitions for, 22
Flex 3 considerations, 22
Flex classes, 50, 175, 202, 204-205
Formatter, 365371
hierarchy, 204-205
importing, 97, 211, 261, 297-299

MX, 22
MXML, 49-50, 145
names, 141, 148, 387-388, 439
naming conventions, 154, 205
properties, 141, 143
shopping cart, 150-156
skins, 406-410, 427-428
Spark, 22
subclasses. See subclasses
superclasses, 103, 228, 263, 267,426
unskinnable, 427-428
Validator, 365-368, 372-376
vs. properties, 49-50
clear events, 96
click events, 95-96
click handler, 361
client/server systems, 4
clone() method, 266, 267
code-completion features, 123,218, 275, 299, 388
code hinting, 28-29, 96, 149, 216
code line numbers, 21, 26
CollectionEvent, 283-285, 448
collections
ArrayCollection. See ArrayCollections
filtering items in, 198-199, 354
sorting items in, 189-193
XMLListCollection, 131-136, 180, 227-229
colon (:), 22
color
lists, 398
text, 382
columns
custom styles, 305-306
in DataGrid, 292-293
multiple, 302-303
sorting by, 302-303
columnSpan property, 320
commitProperties() method, 446, 448
compilation, just-in-time, 13
compiler, 174-178
compiler errors. See debugging; errors
components. See also specific components
ActionScript. See ActionScript components
advantages of, 203, 208
background image for, 441
considerations, 426, 428-429, 439
creating, 205-208
custom, 203, 205-209
declaring events for, 263-265



defining, 430-437
dividing applications into, 203-235
dragging/dropping. See drag/drop
operations
generic, 431
instantiating, 206, 207, 215,229
managing data loading, 226-235
multiple sets, 288
MX, 288, 293-395
MXML, 204-209
names, 210
nonskinnable, 427-428
non-visual, 226-235
organizing, 210
overview, 204-209, 427-428
Productltem, 217-226
refactoring applications into, 217-234
as reusable code, 203, 208
ShoppinglList, 425-457
ShoppingView, 210-217
skeleton, 206-207
skins for. See skins
Spark. See Spark components
types of, 288, 427
uses for, 203, 428-429
using custom components, 208-209
visual, 78, 204, 270
word, 279, 428
Components view, 54,57
composed containers, 71-72
computers, types of, 4
conditional breakpoints, 39-40
constraint-based layouts, 58-63
constructor function, 143, 152
constructors, 141
containers. See also layouts
composed, 71-72
finding, 60, 62, 65
Form, 88-90
HGroup, 71-74, 212
overview, 46-47
removing items from, 62-63
size considerations, 62-63
skinning. See skins
types of, 47
using with layout objects, 48
VGroup, 71-74, 83-85, 212,223
vs. layouts, 46
content, scrolling, 48-49

Index

content property, 347
control bar, 47,51-53, 54,58
controllers, 209
controls
described, 78
linking, 86-87
simple. See simple controls
createCursor() method, 194-195, 197
creationComplete event, 104-108, 250,
311,313
cross-domain policy files, 120-121
CSS (Cascading Style Sheets)
changing at runtime, 400-402
inheritance, 385
namespaces in, 393-394
setting styles, 386-400
SWF file creation, 401-402
CSSfiles
creating SWF files from, 401-402
setting styles with, 390-392
CSS standards, 388
curly brackets {}, 87, 169, 172,174,179
currency property, 449
CurrencyFormatter class, 368-371
currentState property, 67-69, 85
cursors
described, 194
removing items with, 196-198
rolling over items, 86, 87
searching with, 194-196
custom event classes, 265-266

D
data
accessing from HTTPService, 118-120, 182, 187
as attributes, 181
binding. See data binding
character, 97
externalizing as XML files, 112-114
finding, 194-196
grouping, 309-314
lists of. See lists
loading. See data loading
model, 209
modifying on creation complete, 106-108
as nodes, 181
passing to event handlers, 97-98
passing with events, 265
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data (continued)
populating instances with, 147-149
remote XML. See remote XML data
removing, 196-198, 281-283, 296-299
retrieving from ArrayCollections, 187-189
retrieving from URLs, 118
summary information, 314-323
using data from event object, 98-101
validation. See validation
XML. See XML data
data binding, 168-174
arrays and, 179-199
changing references in, 222
common mistakes, 168-174
compiler and, 174-178
connecting controls with, 86-87
considerations, 96, 179
as events, 177-178
example, complex, 171-174
example, simple, 168-171
overview, 168
populating ArrayCollections, 180-187
replicating with event listeners, 174-178
simple controls, 79, 86-87
two-way, 168, 371-372
data loading
managing with components, 226-235
XML loaded at runtime, 117-121
data property, 242, 245, 246, 248,319
data structures, 86-87
data transfer objects (DTOs), 140-141. See also
value objects
data types, 367-368
dataField attribute, 289, 290
dataForFormat() method, 334-335, 337,
340, 342
DataGrid control. See also AdvancedDataGrid
control
adding to containers, 64-67
columns in, 292-293
considerations, 289
displaying shopping cart, 289-302
drag/drop operations, 329-336
item renderers, 293-297
MX controls, 288
overview, 288-289
Spark controls, 288
DataGridColumns, 289, 292-293

DataGroups
creating ProductLists from, 278-280
described, 238
populating with datasets, 241-242
using in ShoppingView, 247-249
virtualization, 249-253
dataProvider, 309-314
dataProvider property, 135, 238, 342
DataRenderer class, 247-248, 251, 456
datasets
described, 237
displaying via DataGrids, 281, 289-292
populating DataGroups with, 241-242
populating List controls with, 238-241
Date object, 268
Debug perspective, 35, 102
Debug view, 34, 35, 36, 38,39
debugger, 32-40
debugging. See also breakpoints; errors
data binding examples, 168-174
examining MouseEvent properties, 101-104
example of, 32-40
introduction to, 32-40
rolling back to previous code versions, 31-32
setting breakpoints, 34, 35
stepping through breakpoints, 35-38, 39
terminating session, 38, 104
value objects and, 150
DefaultitemRenderer, 242-243
descendant operator (..), 130
descendant search, 185
descendant selectors, 381, 395-397
description property, 106, 108, 149, 188
Design view, 21, 24, 53-58, 82
desktop applications, 4
detail view, 83-86
Development perspective, 25, 104
DHTML (Dynamic HTML), 5, 9
dispatchEvent() method, 177, 259, 265
display list, 270
DisplayObject, 270
Document Object Model (DOM), 5
DoDrag() method, 338, 340-342, 344, 348
dollar sign ($), 369
DOM (Document Object Model), 5
dot (.) operator, 127-128
Drag and Drop Manager, 327, 328-329
drag initiator, 328, 330, 333, 339,345
drag proxy, 328, 333, 344, 347-348



drag source, 328
dragComplete event, 333
dragDrop event, 333, 334, 341
drag/drop operations, 327-349
controls for, 329
between DataGrid and List, 333-336
nondrag-enabled components, 337-343
overview, 327-349
phases of, 328-329
to shopping cart, 343-349
to shopping list, 450-453
between two DataGrids, 329-332
dragEnabled property, 329, 330
dragEnter event, 333, 340
dragExit event, 333
DragImage, 348
DragManager class methods, 338, 340, 341,
344,348
dragOver event, 333
DragSource class, 328,337
DragSource class methods, 337
DragSource object, 330-332, 337, 339, 342-346
drawing tools, 410-413
driveroot, 19
drop targets, 328, 333,340
dropEnabled property, 330, 331, 333
DTOs (data transfer objects), 140-141. See also
value objects
dumb terminals, 4
Dynamic HTML (DHTML), 5, 9
dynamic XML data, 131-134

E
E4X (ECMAScript for XML), 117, 124-130
E4X expressions, 127
E4X operators, 125-130
Eclipse platform, 13,17
Eclipse project, 10,13
ECMAScript for XML. See E4X
e-commerce applications, 50-58
editable attribute, 292
editable property, 290
editors
example of, 21
opening/closing files, 24
resizing, 24
showing code line numbers, 26
specifying, 292
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@Embed directive, 79, 82
embedded XML, 112-117
equal sign (=), 22
errors. See also debugging
data binding examples, 168-174
line numbers, 26
Local History feature and, 31-32
rolling back to previous code versions, 31-32
skin-related, 407,417,439
validation, 374-376
viewing, 31-32
event bubbling, 271-278, 280, 281
Event class, 98-99
event declarations, 263
event dispatchers, 94,179
event handling, 93-109
with ActionScript, 98-104
collection change events, 283-285
custom event classes, 265-266
declaring for components, 263-265
dispatching events, 94, 177, 259-263
event flow/bubbling, 271-278, 280, 281
example of, 95-96
handling creationComplete events,
106-108
naming issues, 101
overview, 94-104
passing data, 97-98
ProductEvent class, 276-285
system events, 94, 95, 104-108, 209
use of ActionScript, 98-104
user events, 94, 95, 209
UserAcknowledgeEvent class, 266-270
event listeners, 174-178, 228, 284,357
event objects
dispatching, 271
inspecting, 101-104
using data from, 98-101
event subclass, 99, 265, 266-270
event target, 271
event variable, 103
event-based programming, 95
EventDispatcher, 259,271
event.result, 120
events, 257-285
ActionScript components, 450-453
change, 254, 283-285, 448
clear, 96
click, 95-96
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events (continued)
communicating with, 450-453
considerations, 261
controllers, 209
creationComplete, 104-108
custom classes, 265-266
data binding as, 177-178
declaring for components, 263-265
dispatching, 94, 177, 259-263
handling. See event handling
listening to, 176-177
loose coupling and, 258-259
mouseQut, 85-86
mouseOver, 85-86
names, 96
passing data with, 265
subclasses, 99, 265, 266-270
system, 94, 95, 104-108, 209
types of, 94
user, 94, 95,209
Expression Blend, 10
Expression Designer, 10
Expression Encoder, 10
Expression Studio, 10
Expression Web, 10
expressions
considerations, 258
E4X, 127
watch, 35,116, 187
Expressions button, 36
Expressions view, 35,134

Extensible Application Markup Language

(XAML), 10

F
factory method, 147-150
false/true values, 148, 195

fields property, 190, 192,312,317,322

files
application. See application files
cross-domain policy files, 120-121
CSS, 390-392, 401-402
GIF,79
history, 31
JPG, 79-83
manifest, 22-23
MXML, 100, 113, 145, 243, 294
opening/closing, 24

PNG, 79
SWF, 28, 79-83, 401-402
versions, 30-32
XML, 100, 112-114
fill property, 414
filterCollection() function, 254
filterForCategory() method, 253
filterFunction() method, 199, 253
filtering items, 198-199
findFirst() method, 195-196
finding items. See searches
Flash Builder
code hinting, 28-29, 96, 149,216
creating projects, 18-23
debugging in. See debugging
Local History feature, 30-32
starting, 18
version 4,13
workbench, 24-26
Flash Builder debugger. See debugger;
debugging
Flash Catalyst, 13
Flash Platform, 11-14
Flash Player
advantages of, 11
AlIRand, 11
FP10 version, 13
issues, 445
overview, 13
as RIA technology, 11
security issues, 120-121
Flash Professional, 12
flash.events.EventDispatcher, 259,271
Flex
components of, 12-13
getting started with, 17-43
overview, 12-13
versions, 12,22
Flex 3 classes, 22
Flex application development, 18
Flex applications. See also applications
creating, 18-23
running, 27-32, 53
vs. AJAX applications, 12
Flex class hierarchy, 204-205
Flex classes, 50, 175, 202, 204-205
Flex language tags, 22
Flex MX components, 22
Flex projects. See projects



Flex SDK, 13
Flex Spark components, 22
FlexGrocer, 50-58
focus manager, 90
fonts, 382, 392-395
for each..inloop, 186
Form containers, 88-90
form controls, 88-90
format() method, 366, 369-371
Format property, 328
Formatter classes, 365-371
FormItemtag, 372
forms, 88-90
FP10 (Flash Player 10), 13
functions. See also specific functions
described, 141
private, 100, 263
protected, 263
vs. methods, 141
FXG Graphics, 410413
<fx:Metadata> tag, 263, 274,278
<fx:Script> block, 97,211, 261, 297-299
<fx:Script> tag, 218,456
<fx:Style> tag, 386-389, 390
<fx:XML> tag, 116, 146, 148

G
Generate Getter/Setter wizard, 244-245,
433-434
generic components, 431
getFocus() method, 90
getItemAt() method, 187-189
getter function, 176, 244-245, 434
getters/setters
hiding internal functionality with, 200-201
implicit, 175-176
itemRenderer creation, 244-245
GIF files, 79
graphical elements, 410-413. See also images
graphics property, 410
grocerylnventory property, 87, 186, 187,
216,233
Group container, 47, 55-56, 61-62
grouping data, 309-314
groups
HGroups, 71-74,212
scrolling contents of, 48-49
VGroups, 71-74, 83-85, 212,223

Index

H
handleAccept() method, 269
handleItemChanged() method, 448, 449
handleItemsChanged() method, 284
handleProceed() attribute, 374
handleProductResult() function, 182-183,
185,253
handleViewCartClick() method, 100, 101,
214-216,453
hasFormat() method, 337, 338, 341
hash mark (#), 397
headerText attribute, 290
HGroups, 71-74,212
HTML (Hypertext Markup Language), 4-5
HTML 5 language, 9
HTML applications, 4-5
HTTP (Hypertext Transport Protocol), 5, 6-7
HTTPService
accessing data from, 118-120, 182, 187
creating ActionScript classes for, 226-235
described, 117
retrieving XML data via, 121-124
XML loaded at runtime, 117-121
HTTPService object, 118, 121-124
Hypertext Markup Language. See HTML
Hypertext Transport Protocol (HTTP), 5, 6
hyphen (-), 386

|
id property, 103
ID selectors, 381, 397-398
IDataRenderer interface, 242-243, 244, 247
IDE (integrated development environment),
13,17
if-else statement, 306-307
IFrames, 9
Image control, 79-83
image source, 221
Image tag, 347
imageName property, 294
images. See also graphics
aligning, 252
bitmap, 337-338, 408
displaying, 79-83
loading at runtime, 79-83
loading dynamically, 221
scaling, 81
size, 81
thumbnail, 294
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implicit getters/setters, 175-176
import line, 107
import statement, 107, 276, 297
importing
classes, 97,211, 261, 297-299
projects, 42
INavigatorContent interface, 352
includelIn property, 67, 85
inheritance
protected vs. private functions, 263
styles, 385
UlComponent class, 259
initDGQ) function, 311-312, 313, 321
initDG() method, 322-323
inline editing controls, 292-293
inline item renderers, 296-297
instance methods, 147
instances
ObjectProxy, 116, 132,180
populating with data, 147-149
styles applied to, 387
validator, 374
integrated development environment (IDE),
13,17
interactivity, 209
interface. See Ul
Internet, 4, 7. See also web
Internet applications. See web applications
invalidateProperties() method, 446, 447
IT organizations, 7-8
item renderers
considerations, 238
DataGrid control, 293-297
DefaultitemRenderer, 242-243
dispatching items from, 238, 279-280
displaying DataGroup information, 241-242
displaying Remove button, 296-297
implementing, 242-249, 295
inline, 296-297
MXML components as, 242-249, 293-295
for product display, 293-295
for skins, 455-457
virtualization and, 249-253
itemRenderer attribute, 295
itemRenderer property, 242-247, 279
items. See also products
displaying based on category, 253-255
dragging/dropping, 343-349
filtering in ArrayCollections, 198-199

removing, 196-198, 281-283, 296-299
removing with cursor, 196-198
rendering. See item renderers
searching for, 194-196

in shopping cart. See shopping cart items

sorting in ArrayCollections, 189-193
tracking with arrays, 156-164

IUIComponent class, 341, 344,451
IViewCursor interface, 194-198

J

Java applets, 9

Java Virtual Machine (JVM), 10
JavaFX, 10

JavaScript, 5, 8-9

JIT (just-in-time) compilation, 13
JPGfiles, 79-83

just-in-time (JIT) compilation, 13
JVM (Java Virtual Machine), 10

L

Label controls

constraining, 60
described, 78
positioning, 55, 57

label property, 52,317
labelField property, 136, 252
labelFunction

displaying subtotals with, 299-302
using with lists, 238-241

labels

buttons, 381
forms, 88, 89-90
styles, 382-383, 396-397

lastResult property, 118-119
layout anchors, 59, 60

layout objects, 47-48, 71
LayoutElements, 46

layouts. See also containers

constraint-based, 58-63
e-commerce application, 50-58
overview, 46-50

starting in Source view, 51-53
types of, 47

using with containers, 48

vs. containers, 46

working with in Design view, 53-58

line numbers, code, 21, 26



links, 86-87

Linux-based systems, 11

List class, 135, 238, 251, 252

List controls
drag/drop operations, 333-336
populating with datasets, 238-241

lists
color, 398
described, 238
responding to user selections, 253-255
selectability, 251
using, 238-241
using labelFunction with, 238-241
virtualization with, 251-253
XMLListCollection, 131-136, 180, 227-229
XMLLists, 126-127,133

Local History feature, 30-32

local variables, 282

loops, 158-163, 186

loose coupling, 208, 258-259

M
Mac OS-based systems

click terminology, 113

manifest files, 23

Silverlight support, 11
Macromedia, 11,12
mainframe applications, 4
mainframes, 4
manifest files, 22-23
metadata tags, 263
methods

creating objects with, 147-150

described, 141

instance, 147

overriding, 267

static, 147-150, 340

vs. functions, 141
microprocessor computers, 4
Microsoft Expression Studio, 10-11
Microsoft Silverlight, 10-11
model data, 209
model-view-controller (MVC) architecture,

208-209

Moonlight, 11
mouseDown events, 333, 339, 343-344
MouseEvent properties, 101-104

Index

mouseMove event, 333,339
mouseOut events, 85-86
mouseOver events, 85-86
MVC (model-view-controller) architecture,
208-209
MX classes, 22
MX components, 288, 293-395
MX controls, 288
<mx:AdvancedDataGridColumn> tag, 305
<mx:columns> tag, 290
<mx:Component> tag, 296
<mx:CurrencyFormatter> tag, 369-371
<mx:DataGridColumn> tag, 296
<mx:DataProviders> tag, 310
<mx:fields>tag, 317
<mx:Form> tag, 88, 388, 389
<mx:FormHeading> tag, 88
<mx:FormItem>tag, 372,373
<mx:Grouping> tag, 310
<mx:GroupingFields> tag, 310
<mx:Image> tag, 81, 82, 85, 441
<mx:itemRenderers> tag, 296
MXML
case sensitivity, 21, 205
classes vs. properties, 49-50
considerations, 426
creating projects, 18-23
defining classes, 49-50
described, 12
view states, 63-70
MXML applications, 18-23
MXML classes, 49-50, 145
MXML components, 204-209
considerations, 426
creating from existing component, 210-215
creating new, 210, 243, 251, 294,456
names, 210
as renderers, 242-249, 293-295
MXML files, 100, 113, 145, 243, 294
MXML tags, 49-50, 203, 215
MXMLC compiler,401
<mx:rendererProvider> tag, 319
<mx:StringValidator> tag, 373
<mx:Style> tag, 385
<mx:summaries> tag, 315
<mx:ZipCodeValidator> tag, 373
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N
name collisions, 144
name properties, 195, 252, 335
@namespace declaration, 393
namespaces

considerations, 22,23

in CSS, 393-394

defining, 205

fx namespace, 23

mx namespace, 23

s namespace, 23, 31

styles and, 387-388

XML, 22, 206, 207
navigation, 351-362

checkout process, 354-362

overview, 351-353

ViewStack for, 354-359
navigation containers, 352,353
NavigationContent, 47, 352-353, 356
NavigatorContent, 352
new keyword, 143
newTotal property, 163
non-visual components, 226-235
NumericStepper control, 293

o
object-oriented programming (OOP), 40, 140,
200, 212

ObjectProxy instances, 116, 132, 180

objects
converting XML to, 114-115
creating from classes, 143
creating with methods, 147-150
described, 139
event. See event objects
instantiating, 141, 146, 156
layout. See layout objects; layouts
server-side, 5
Sort, 190, 192
value, 140-147, 149, 150, 270
virtualization, 249-253
visual, 244-245, 249, 271
vs. XML, 114-117
XML, 125-126, 130

OOP (object-oriented programming), 40, 140,

200, 212
Open Perspective button, 21

operators, E4X, 125-130, 132, 181
Outline view, 57, 60, 65

P
Package Explorer, 21, 24,41
packages, 141, 292
page-based architecture, 4, 6-7
Panel container, 47
parameters, 144
parent-child hierarchy, 271
parentheses (), 97-98, 263
partAdded() method, 450, 451, 453-454
partRemoved() method, 450, 453-454
personal computers, 4
perspectives, 25, 104. See also specific
perspectives
plug-in-based options, 8
PNG files, 79
pound sign (#), 385
predicate filtering, 129
prefix, 22
private functions, 100, 263
Problems view, 21,31
Product class, 141-149, 146,218
product nodes, 125, 128-130, 181, 183, 186
product property, 224, 240, 247, 248, 282
product section, 57-58
ProductEvent class
creating/using, 276-285
reusing, 298-299
Productltem components
breaking out, 217-226
changing appearance, 380-381
ProductList components
creating, 278-280
using, 280-281
products. See also items
adding/removing with ProductEvent,
281-283
creating, 180-187
displaying images of, 79-83
displaying text about, 83-86
showing details of, 83-86
ProductService class, 232-233, 253
projects. See also applications
creating, 18-23
deleting, 41
described, 18



importing, 42
location of, 18, 19, 42
naming, 18,19
overriding, 41
properties. See also specific properties
classes, 141, 143
considerations, 212
names, 144, 147
public, 143,212,276
vs. classes, 49-50
Properties panel, 53-57
Properties view, 54-56, 59, 81
property attribute, 373
protected functions, 263
proxies
ArrayCollection. See ArrayCollections
ArrayList, 180, 282
data binding and, 180, 199
drag, 328, 333, 344, 347-348
ObjectProxy instances, 116, 132,180
XMLListCollection, 131-136, 180, 227-229
proxying, 180, 199
pseudo-selectors, 381, 398-400
public properties, 143,212, 276
public variables, 212
push() method, 157, 186, 192

Q
quotation marks (“), 96
quote marks ('), 96

R

refactoring, 70-74
ActionScript components, 432-444
ActionScript event handler, 98-104
advantages of, 70
applications, 72-74
applications into components, 217-234
considerations, 258, 259
overview, 70-71
Productltem component, 217-226
searching with cursor, 194-196
ShoppingCart, 194-196, 283-285
ShoppingCartltem, 200-201
ShoppingCartView, 210-217
using composed containers, 71-72
refresh() function, 321
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refresh() method, 190, 192,199, 311, 313
remote XML data, 111-137
creating ArrayCollections from, 180-187
dynamic, 131-134
embedded XML, 112-117
retrieving via HTTPService, 121-124
searching with E4X, 124-130
XML loaded at runtime, 117-121
XMLListCollection, 135-136, 180, 227-229
Remove button, 197-198, 296-297
removekventListener() method, 454-455
removeItem() method, 196-198, 282, 285, 297
removeProductHandler() method, 281,
282-283
renderer property, 320
rendererProviders, 319-321
rendererProviders property, 320
renderers. See item renderers
renderProductName() method, 369
required attribute, 372,373
resource bundles, 369
result event, 118, 232-233
result property, 119-120
ResultEvent class, 228
resultFormat property, 132,228
Resume button, 36, 38, 39
return keyword, 148
RIAs (rich Internet applications), 3-14
rich Internet applications (RIAs), 3-14
RichText control, 78, 84-87, 106,188
root drive, 19
root node, 125, 127
root tag, 205, 206
rows, custom styles, 306-308
Run button, 21, 27
runtime
changing CSS at, 400-402
loading images at, 79-83
loading XML at, 117-121
populating text fields at, 79

S

sandbox restrictions, 120, 121
<s:Application> tag, 22, 30, 206, 394
scalar values, 96

Script blocks, 100, 218

Scroller class, 442-443

scrolling content, 48-49
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searches
with cursor, 194-196
descendant, 185
XML (with E4X), 124-130
security issues, 120-121
selectability, 251
selectedCategory property, 253
selectedChild property, 352-353
selectedIndex property, 352-353, 357-358
self-closing tags, 30, 51-52
send() method, 118,123,182
server-side objects, 5
service-oriented architecture (SOA), 5
setFocus() method, 90
setStyle() method, 385
setter function, 176, 244-245, 434
setters/getters
hiding internal functionality with, 200-201
implicit, 175-176
itemRenderer creation, 244-245
shopping cart items. See also items;
ShoppingCartltem class
adding items conditionally, 158-165
adding to shopping carts, 57, 156-158,
281-283
checking conditions in addItem, 164-165
checking for existence of, 160-161
dragging to shopping cart, 343-349
finding in shopping cart, 159-160
removing from shopping cart, 196-198,
281-283, 296-299
searching for, 194-196
subtotals, 299-302
updating quantities, 151-152, 158, 161-165
updating totals/subtotals, 151-156, 283-285
shopping carts. See also ShoppingCart class
adding items conditionally, 158-165
adding items to, 57, 156-158, 281-283
checkout form, 88-90
checkout process, 354-362
creating, 150-156
displaying, 289-302
displaying local currency, 368-371
displaying subtotals, 238-241
dragging items to, 343-349
finding items in, 159-160
manipulating data, 156-165
removing items from, 196-198, 281-283,
296-299

updating quantity, 151-152, 158, 161-165
updating totals/subtotals, 151-156, 283-285
view states, 63-70, 83-86
ShoppingCart class. See also shopping carts
CartGrid component, 291-302
creating, 153-155
displaying with DataGrid, 289-302
refactoring, 194-196, 283-285
ShoppingCart instance, 258, 361, 431, 450, 453
shoppingCart property, 258, 359, 454
ShoppingCartltem class. See also shopping
cartitems
adding items conditionally, 158-165
creating, 150-153
refactoring, 200-201
ShoppingList component, 425-457
ShoppingView class, 216, 234, 240, 248
ShoppingView component, 210-217
Silverlight, 10-11
simple controls, 77-90
data binding, 79, 86-87
detail view, 83-86
image display, 79-83
linking data structures to, 86-87
overview, 77-79
using Form containers to lay out, 88-90
SkinnableComponent class, 427, 432, 433, 450
SkinnableContainer, 47
skin-parts, 407
skins, 405-427. See also styles
buttons, 410-419
classes, 406-410, 427-428
cleanup operations, 453-455
considerations, 427-428, 437,439
creating custom skin, 440-444
creating for ActionScript components,
432-455
creating for applications, 419-423
creating for Spark components, 406-410
creating skinnable components, 432-440,
444-455
custom renderers for, 455457
described, 46, 380
drawing tools, 410-413
errors, 407,417,439
role of, 406-410
specifying requirements for, 437-440
unskinnable components, 427-428
vs. styles, 380



SOA (service-oriented architecture), 5
Sort class, 190, 191-192
Sort objects, 190, 192
sort property, 190, 192
sortExpertMode property, 302, 303-304
sortFields, 190-192
source attribute, 294, 373
Source property, 81,347
Source view, 21, 24, 51-53,82
Spark classes, 22
Spark components. See also components
creating skins for, 406410
overview, 288
used in ViewStack, 352-353
vs. MX components, 395
Spark controls, 288
square brackets [], 192, 263
state selectors, 398-400
stateless protocols, 6-7
states
applications, 216, 220, 226
buttons, 413-419
skins and, 410-419
view, 63-70, 83-86
states block, 220, 360
states tag, 213
static factory, 147-150
static methods, 147-150, 340
static show() attribute, 375
Step Into button, 36, 39
Step Over button, 36, 37,39
Step Return button, 36, 39
string concatenation, 369-371
style function, 306-308
styleFunction property, 305, 306, 308
StyleManager, 401-402,418
styleName property, 387
styles, 379-402. See also skins
AdvancedDataGrid, 304-309
applying, 381-400
buttons, 380-381
changing CSS at runtime, 400-402
considerations, 380
CSS. See CSS entries
inheritance, 385
labels, 382-383, 396-397
namespaces and, 387-388
overview, 379-381

Index

at runtime, 400-402
setting via CSS files, 401-402
setting via tag attributes, 383-385
setting with <fx:Style> tag, 386-389
setting with setStyle(), 385
text, 381-383
vs. skins, 380
subclasses
DataGroup, 278-280
event, 99, 265, 266-270
subtotal property, 162
summaries property, 322
summary data, 314-323
summaryFunction property, 317
summaryPlacement property, 316
superclasses, 103, 228, 263, 267,426
super.commitProperties() method,
446-447
SWF files, 28, 79-83, 401-402
system events, 94, 95, 104-108, 209

T
tags
child, 49
displaying summary data with, 315-318
grouping data with, 309-311
metadata, 263
MXML, 49-50, 203, 215
self-closing, 30, 51-52
setting styles inline, 383-385
target property, 98, 103
Terminate button, 36,38
text
alignment of, 382
applying formatter to, 368-377
color, 382
displaying blocks of, 83-86
fonts, 382, 392-395
size, 382
styles, 381-383
text controls
displaying blocks of text, 83-86
populating at runtime, 79
Text Layout Format (TLF), 79
text property, 28-30, 81, 178, 188, 319
TextArea control, 78
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Index

TextInput
binding to data, 371-373
described, 78
displaying elements in, 243-244
using in forms, 89-90
TextlnputDataRenderer, 243, 246-247,251
this variable, 102-103
thumbnail images, 294
tight coupling, 258-259
tile layouts, 47
timeEditor attribute, 292
timestamp property, 266, 267
TLF (Text Layout Format), 79
toLowerCase() method, 252
toString() method
binding text property, 246
using with classes, 153, 154, 157
value objects, 144-145, 146, 147,292
total property, 157,163, 191, 283
trace() method, 145
trace() statement, 146, 265, 269
Tree DataGrid, 309
true/false values, 148, 195
type property, 98, 103
type selectors, CSS, 381, 387-389

V)
Ul (user interface), 45-73

considerations, 4-5

containers. See containers

HTML limitations, 4-5

layouts. See layouts

ShoppingList, 431

simple controls. See simple controls
UlComponent class, 204-205, 259, 427-428, 446
uint data type, 152
underscore (_), 175-176, 200, 334,434
unitRPCResult() handler, 119-120
Universal Resource Identifier (URI), 22
universally unique identifier (UUID), 41
unsigned integers, 152
updateDisplaylList() handler, 417418
updateItem() method, 161-162, 164, 200
URI (Universal Resource Identifier), 22
url property, 118,228
URLs

HTTPService, 122

references to, 22

retrieving data from, 118

user events, 94, 95, 209

user interface. See Ul

userAccept event, 264
UserAcknowledgeEvent, 268-269
UserAcknowledgeEvent class, 266-270
userCancel event, 264

users, 8

UUID (universally unique identifier), 41

\'
validateAll(Q) attribute, 374-375
validation

data, 366-368

data types, 367-368

errors, 374-376

triggering, 372-376
Validator classes, 365-368, 372-376
value objects, 140-147, 149, 150, 270
values

changing, 37

scalar, 96

true/false, 148, 195

viewing, 37
var statement, 212
variableRowHeight attribute, 295
variables

changing values, 37

current state, 35

displaying, 36, 102-103

local, 282

name collisions, 144

naming conventions, 154

public, 212

undefined, 36

viewing values, 37
Variables button, 36
Variables view, 35, 36,102
VGroups, 71-74,83-85, 212,223
view states

controlling, 67-69

creating, 63-67

displaying, 83-86

working with, 63-69
views. See also specific views

described, 24, 209

detail, 83-86

opening/closing, 24-25
ViewStack, 47,352, 353, 354-359



virtualization

implementing, 250-251

with lists, 251-253

overview, 249-250
visual components, 78, 204, 270
visual objects, 244-245, 249, 271
void data type, 97

w
WarningDialog tag, 260, 274, 275
watch expressions, 35, 116, 187
web applications. See also applications
considerations, 4-7
limitations of, 6
offline use of, 6
page-based architecture, 6-7
RIA. See RIAs
web browsers
AJAX issues, 9
considerations, 5
debugging and, 104
limitations, 5
resizing, 63
running applicationsin, 35, 53
scroll bars and, 23
web pages, 6-7. See also Internet
web servers, 6
wildcards, 121
Windows Presentation Foundation (WPF), 10
Windows-based systems
manifest files, 23
Silverlight support, 11
word components, 279,428
workbench, 24-26
WPF (Windows Presentation Foundation), 10

Index

X
XAML (Extensible Application Markup
Language), 10
XML
converting to objects, 114-115
E4X, 124-130
embedded, 112-117
loaded at runtime, 117-121
manipulating directly, 116-117
remote. See remote XML data
searching with E4X, 124-130
vs. XMLList, 126
XML class, 124
XML data
dynamic, 131-134
remote. See remote XML data
retrieved from <fx:xml> tag, 148
retrieving via HTTPService, 121-124
XML vs. objects, 114-117
XML files, 100, 112-114
XML namespaces, 22, 206, 207
XML objects, 125-126, 130
XMLHttpRequest, 9
XMLListCollection, 131-136, 180, 227-229
XMLLists, 126-127, 133
xmlns declaration, 393

y4
ZipCodeValidator class, 372-376
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