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Preface

Flex 4 is a powerful framework that provides enterprise-level components for the Flash
Player platform in a markup language format recognizable to anyone with HTML or
XML development experience. The Flex Framework provides components for visual
layout, visual effects, data grids, server communication, charts, and much more.

To put a blunt point on it, the Flex Framework is massive, and any book attempting
to cover the entire Framework in any depth will without question fail in some respect
or another. With this in mind, we’ve made an attempt to cover the topics that most
vex developers working with Flex 4. Along the way, we’ll illuminate how the Frame-
work is structured, as well as helping developers familiar with earlier versions of Flex
to start working with the new components and styling functionality in Flex 4. The
official Flex documentation is quite good at explaining in depth how particular methods
or classes behave, so our focus instead is on how to tackle common tasks within the
Flex Framework, how to get different components to work together, and how Flex can
partner with other technologies to create Rich Internet Applications (RIA) and more.
With the help of Adobe AIR, for example, you can use the tools of Flex and the Flash
Player to create deployable desktop applications. This complements the expansion of
open source and commercial tools for Java, .NET, and PHP development, among oth-
ers, making Flex a powerful solution for an ever-wider range of development needs and
challenges.

Who This Book Is For

Flex 4 Cookbook is for developers who want to understand the Flex Framework more
thoroughly, who need a reference to consult to solve particular problems, or who are
looking to understand new additions to the Flex Framework. As such, this book as-
sumes that you have some previous experience with Flex and ActionScript 3. The code
samples and explanations are geared toward intermediate developers familiar with the
relationship between MXML and ActionScript, with at least some of the components
that make up the Flex Framework, and with basic Flex development strategies.
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We have made a very deliberate decision to ensure that all the recipes contain usable
components and functional, tested implementations of those components. This was
not done with the intention of swelling the book unreasonably, but to ensure that this
book is suitable for intermediate and advanced developers who simply need to see a
small code snippet to understand a technique, as well as readers who are still learning
how the Flex Framework can be used and the best practices for working with it.

Who This Book Is Not For

If you need to learn the Flex Framework from scratch, consult Programming Flex 3 by
Joey Lott and Chafic Kazoun (O’Reilly) or Hello! Flex by Peter Armstrong (Manning)
to gain an understanding of the core concepts of Flex development before reading any
further here. With a grounding in Flex and ActionScript basics, you’ll be better prepared
to take advantage of the techniques in this book. If you need a refresher course in
ActionScript development or are looking to learn techniques focused on core Flash
ActionScript programming, try ActionScript 3.0 Cookbook by Joey Lott, Darron Schall,
and Keith Peters (O’Reilly). Although Flex 4 Cookbook covers some areas of overlap
between the Flex Framework and core Flash ActionScript classes, this book is very
much focused on Flex development.

How This Book Is Organized

As its name implies, Flex 4 Cookbook is stuffed full with recipes intended to teach you
techniques that will help you get more from your Flex applications. To help you find
the solutions you need faster, the recipes are organized by theme. Generally, within
each chapter, the recipes progress from simpler to more complex topics.

This book was not intended to be read from cover to cover, but rather to be used as a
reference for particular problems, and to provide insight into particular aspects of the
Flex Framework. The recipes also include complete component implementations to
show you how to implement the concepts that are discussed. You should be able to
use the demonstrated code in your own applications or, at the very minimum, adapt
relevant portions of the code to your needs.

Conventions Used in This Book

The following typographical conventions are used in this book:

Italic
Indicates new terms, URLs, filenames, and file extensions. Also used for emphasis.
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Constant width
Used for program listings, as well as within paragraphs to refer to program elements
such as variable or function names, tags and components, data types, environment
variables, statements, and keywords.

Constant width bold
Shows commands or other text that should be typed literally by the user. Also used
for emphasis in code listings.

Constant width italic
Shows text that should be replaced with user-supplied values or by values deter-
mined by context.

This icon signifies a tip, suggestion, or general note.

This icon indicates a warning or caution.

i

Using Code Examples

This book is here to help you get your job done. In general, you may use the code in
this book in your programs and documentation. You do not need to contact us for
permission unless you’re reproducing a significant portion of the code. For example,
writing a program that uses several chunks of code from this book does not require
permission. Selling or distributing a CD-ROM of examples from O’Reilly books does
require permission. Answering a question by citing this book and quoting example
code does not require permission. Incorporating a significant amount of example code
from this book into your product’s documentation does require permission.

We appreciate, but do not require, attribution. An attribution usually includes the title,
author, publisher, and ISBN. For example: “Flex 4 Cookbook by Joshua Noble, Todd
Anderson, Garth Braithwaite, Marco Casario, and Rich Tretola. Copyright 2010 O’Re-
illy Media, Inc., 978-0-596-80561-6.”

If you feel your use of code examples falls outside fair use or the permission given above,
feel free to contact us at permissions@oreilly.com.
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How to Use This Book

Think of this book as a friend and a counselor. Don’t put it on a shelf. Keep it on your
desk where you can consult it often. When you are uncertain as to how something
works or how to approach a specific programming issue, pick up the book and flip to
the relevant recipe(s). We have written this book in a format so that you can get answers
to specific questions quickly. And since it’s a book, you don’t ever have to worry that
it will laugh at you for asking questions. No question is too big or too small.

Although you can read the book from cover to cover, we encourage you to use this
book when you need an answer. Rather than teaching you a bunch of theory, this book
intends to help you solve problems and accomplish tasks. This book is meant for field-
work, not the research lab.

0'Reilly Cookbooks

Looking for the right ingredients to solve a programming problem? Look no further
than O’Reilly Cookbooks. Each cookbook contains hundreds of programming recipes
and includes hundreds of scripts, programs, and command sequences you can use to
solve specific problems.

The recipes you’ll find in an O’Reilly Cookbook follow a simple formula:

Problem
Each Problem addressed in an O’Reilly Cookbook is clearly stated, specific, and
practical.

Solution
The Solution is easy to understand and implement.

Discussion
The Discussion clarifies and explains the context of the Problem and the Solution.
It also contains sample code to show you how to get the job done. Best of all, all
of the sample code you see in this O’Reilly Cookbook can be downloaded from
the book’s website, at http://www.oreilly.com/catalog/9780596805616.

See Also
The See Also section directs you to additional information related to the topic
covered in the recipe. You’ll find pointers to other recipes in the book, to other
books (including non-O’Reilly titles), websites, and more.

To learn more about the O’Reilly Cookbook series, or to find other Cookbooks that
are up your alley, visit the website at http://cookbooks.oreilly.com.
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Safari® Books Online

Safari Books Online is an on-demand digital library that lets you easily
search over 7,500 technology and creative reference books and videos to
find the answers you need quickly.

Safari

With a subscription, you can read any page and watch any video from our library online.
Read books on your cell phone and mobile devices. Access new titles before they are
available for print, get exclusive access to manuscripts in development, and post feed-
back for the authors. Copy and paste code samples, organize your favorites, download
chapters, bookmark key sections, create notes, print out pages, and benefit from tons
of other time-saving features.

O’Reilly Media has uploaded this book to the Safari Books Online service. To have full
digital access to this book and others on similar topics from O’Reilly and other pub-
lishers, sign up for free at http://my.safaribooksonline.com.

How to Contact Us

Please address comments and questions concerning this book to the publisher:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

800-998-9938 (in the United States or Canada)
707-829-0515 (international or local)
707-829-0104 (fax)

We have a web page for this book, where we list errata, examples, and any additional
information. You can access this page at:

http://www.oreilly.com/catalog/9780596805616
To comment or ask technical questions about this book, send email to:
bookquestions@oreilly.com

For more information about our books, conferences, Resource Centers, and the
O’Reilly Network, see our website at:

http://www.oreilly.com
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CHAPTER1
Flex and ActionScript Basics

A Flex application consists primarily of code written in two different languages: Ac-
tionScript and MXML. In its 3.0 incarnation, ActionScript went from a prototype-based
scripting language to a fully object-oriented, strictly typed language. MXML is a markup
language that will feel comfortable to anyone who has spent time working with
Hypertext Markup Language (HTML), Extensible Markup Language (XML), or a host
of newer markup-based languages.

Many newcomers to Flex wonder how MXML and ActionScript relate to one another.
The MXML compiler (mxmlc), after parsing through the different idioms, translates
them into the same objects, so that this:

<s:Button id="btn" label="My Button" height="100"/>

and this:

var btn:Button = new Button();
btn.label = "My Button";
btn.height = 100;

produce the same object. The major difference is that while creating that object in
ActionScript (the second example) creates the button and nothing else, creating the
object in MXML adds the button to whatever component contains the MXML code.
The Flex Framework handles calling the constructor of the object described in MXML
and either adding it to the parent or setting it as a property of the parent.

MXML files can include ActionScript within a <fx:Script> tag, but ActionScript files
cannot include MXML. Although it’s tempting to think of MXML as describing the
appearance and components that make up your application and of ActionScript as
describing the event handlers and custom logic your application requires, this is not
always true. A far better way to think of their relationship is that both languages
ultimately describe the same objects via different syntax. Certain aspects of the Flash
platform cannot be accessed without using ActionScript loops, function declarations,
and conditional statements, among many other features. Consequently, the use of Ac-
tionScript, and the integration between MXML and ActionScript, is necessary for all
but the very simplest applications.




This chapter discusses many aspects of integrating MXML and ActionScript: creating
components in MXML, creating classes in ActionScript, adding event listeners, creating
code-behind files by using ActionScript and MXML, and creating function declarations.
Although it doesn’t contain all the answers, it will get you started with the basics of
ActionScript and MXML.

1.1 Create a Flex Project in Flash Builder

Problem

You want to create a project in Flash Builder.

Solution

Use the Create New Project wizard.

Discussion

Flash Builder is built on top of Eclipse, the venerable and well-respected integrated
development environment (IDE) most strongly associated with Java development. Al-
though Flash Builder certainly is not necessary for Flex development, it is the premier
tool for creating Flex applications and as such, provides a wealth of features to help
you design and develop applications more effectively. You can use Flash Builder either
as a standalone application or as a plug-in to an existing installation of Eclipse.

The first thing to do as a Flex developer is to create a new Flex project. A Flex project
is different from the other types of projects in Flash Builder because it includes the Flex
library SWC (unlike an ActionScript project) and is compiled to a SWF file that can be
viewed in the Flash Player (unlike a Flex Library project). To create a project, right-
click or Ctrl-click (Mac) in Flash Builder’s project navigator to display the contextual
menu (Figure 1-1), or use the File menu at the top of the application. From either,
choose New—Flex Project. A dialog box will appear to guide you through creating a
project.

When prompted to specify how the project will get its data, choose Basic, which brings
you to the New Flex Project dialog box (Figure 1-2).

Enter an application name and, below, a location where the files will be stored on your
system. The default location is C:/Documents and Settings/Username/Documents/
workspace/Projectname on a Windows machine, and Users/Username/Documents/
workspace/Projectname on a Mac. You can, of course, uncheck Use Default Location
and store your files wherever you like. The name of the project must be unique. The
Application Type section lets you select whether you are making an Adobe Integrated
Runtime (AIR) application or an application that will run in a browser via the Flash
Player plug-in. Finally, the Server Technology settings let you indicate whether the
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(e T ) New

Select a wizard

Create a new Flex project.

Wizards:

] type filter text

¥ [= Flash Builder
“Tii] ActionScript Class =
] ActionScript File
-{l_ﬂ ActionScript Interface
L-i_{_'_ﬁﬁ.ctionScript Praject
i CSS File
L;c_i Flex Library Project
L-ﬁ Flex Project

k5] MXML Application W

Tl MXML Component

&) MXML Module .

HY Package T
":i:' < Back ( Next = :] ( Cancel -\' Finist

Figure 1-1. Creating a new Flex project

application will be connecting to a server, and if so, what server type and separate
configuration type are needed.

If you have nothing more to add, click Finish. To change the location where the com-
piled SWF file will be placed, click Next to reach the screen shown in Figure 1-3.

Once you’ve set the location for the generated SWF, you can either click Finish or add
source folders or SWC files to the project. To add another folder or set of folders, click
the Source Path tab (Figure 1-4). To add SWC files to the project, click the Library Path
tab (Figure 1-5). On this screen, you can also change the main MXML application file,
which by default has the same name as the project.

With all paths and names specified, click Finish. Your project is now configured, and
you are ready to begin development.
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Create a Flex project.
Choose a name and location for your project, and configure the server technology your project will be using. ﬁ

Project name: [Projeci

Project lacation

g Use default location

Folder: /Users/base/Documents/Adobe Flash Builder Beta 2/Project

_ Application type

| Browse...

e I_iWeb {runs in Adobe Flash Player)
O IE Desktop (runs in Adobe AIR)

Flex SDK version

8 Use default SDK (currently “Flex 4.0 (build 10073

O Use a specific SDK:  Flex 4.0 (build 10079) ¥
Flex 4.0 reguires Adobe Flash Flayer 10,

Server technology

Configure Flex SDKs...

Application server type ¥ MNone/Other

7 : ASP.NET
\V| Use remote object ColdFusion
() LiveCycle Data J2EE
! PHP

") BlazeDS

) ColdFusion Flash Remoting

@ _. < Back ( Mext = ) ( Cancel ) ( Finish )

Figure 1-2. Creating a new project in Flash Builder
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@ New Flex Project

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

Compiled Flex application location

This folder will be inside your project folder.

Output folder: Ihin-—dehug ] Browse... )

Figure 1-3. Setting the location where the compiled SWF will be placed
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PO New Flex Project

Create a Flex project.
Set the build paths for the new Flex project.

(@ source path | = Library path ]

Component set: (®) Mx + Spark () MX only Learn more]

Framework linkage: | Use SDK default (runtime shared library) r-».‘w-;

Build path libraries:

b B Flex 4.0 (build 10079) - /Users/base/c_languages /flashplayer /flex_ Add Project...
b = libs
Add SWC Folder...
Add SWC...
Add Flex 5DK
F——— = —— — B PR Edit...
E Verify RSL digests (recommended for production)
@ Use local debug runtime shared libraries when debugging
E Automatically determine library ordering based on dependencies
Main source folder: srC [ Browse.. )
Main application file: Project.mxml [ Browse.. )
Qutput folder URL:
@ ( < Back ) Next > ( Cancel ) ( Finish )

Figure 1-4. Setting the source folder and main application file
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a0nm New Flex Project

Create a Flex project.
Set the build paths for the new Flex project.

‘@

- %‘&mmﬂi B Library path ] -

Additional source folders outside of the main source folder:

{ add Folder... )

{ Edit... )
| e

|2 Remove

Main source folder:

Main application file:

Output folder URL:

Sre

Project.mxml

—_
(" Browse...
|

)
| Browse...
e F

@
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Next >

f

Cancel
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Figure 1-5. Setting any additional source paths for a Flex project
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1.2 Create a Flex Library Project in Flash Builder

Problem

You need to create a Flex Library project.

Solution

From the Flex Navigator, choose New Flex Library Project to access the Create New
Project wizard.

Discussion

A Flex Library project does not have a main MXML file that is compiled into a SWF.
Instead, the project files are compiled into a SWC file that can be used in other appli-
cations or as the source for a runtime shared library (usually referred to as an RSL). The
classes within the library are used to create a group of assets that can be reused in
multiple projects at either compile time or runtime. To create a Flex Library project,
right-click or Ctrl-click (Mac) in the Flash Builder’s project navigator to open the con-
textual menu (Figure 1-6), or use the File menu. In either case, then choose New—Flex
Library Project.

T e Mew

| Select a wizard N

Create a new Flex Library project.

Wizards:

type filter text

-{l_}]' ActionScript Class
7_}] ActionScript File

T ActionScript Interface
I@ ActionScript Project
"L C55File

I;f'i Flex Library Project
i_ﬁ Flex Project

Fii] MXML Application
.-_.'| MXML Component
€] MXML Module

H¥ Package x3
-{I_}'ITest Case Class 1
@ < Back (" Next> \ '/ Cancel )

Figure 1-6. Creating a Flex Library Project

8 | Chapter1: Flexand ActionScript Basics



e T New Flex Library Project

Create a Flex Library project.

Specify the location of the files in the new project.

Project name: [

Project contents

@ Use default location

Flex SDK version

[l include Adobe AIR libraries
Flex 4.0 requires Adobe Flash Player 10,

E) Use default SDK (currently “Flex 4.0 (build 10079)%)
C;: Use a specific SDK: Elg:g: 4..0_(|:_:_u_illd 10079)

Folder: /Users/base/Documents/Adobe Flash Builder Beta 2 Browse

Configure Flex SDKs...

= ' \ P T ey —,
(2l < Back ." '3 Cancel )
= |

WL % F.

Figure 1-7. Setting the project location and SDK for the compiler

In the resulting dialog box (Figure 1-7), specify a name for your project as well as its

location.

If you have nothing more to add, click Finish now. If you need to include files, assets,
or other SWC files, including the Adobe AIR libraries, click Next and select them from
the resulting screen. To set the path to assets or classes that you would like to add to
the library, first browse to a source path you would like to include and then specify the
classes or graphical assets to compile into the library. Click Finish to create the project.

1.3 Set Compiler Options in Flash Builder

Problem

You need to set specific compiler options for the MXML compiler.
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Solution

Set the options for the compiler arguments in the Flex Compiler screen of the Project
Properties dialog box.

Discussion

The MXML compiler, also called mxmlc, is the application that compiles ActionScript
and MXML files into a SWF file that can be viewed in the Flash Player. When you run
or debug a Flex application in Flash Builder, the MXML compiler is invoked and the
files are passed to the compiler as an argument to the application. When you debug
the player, an argument to create a debug SWF is passed to the MXML compiler. Flash
Builder lets you pass other arguments to the compiler, as well; for example, you can
pass arguments to specify the location of an external library path, allow the SWF to
access local files, or set the color of the background.

To change the compiler settings for a project, right-click or Ctrl-click (Mac) on the
project and select Properties from the contextual menu (Figure 1-8), or choose
Project—Properties from the menu bar.

P, Properties for chOlcode
type filter text ) Resource 2 FLY:
Resource Path: Jch0lcode
Builders Type: Project
Data Model Location: fUsers/base/Documents /writing/f4c/flexdckbk/ch0l

Data/Services
Flex Applications
Flex Build Path
Flex Compiler
Flex Modules \:, Inherited from container (UTF-8)

Flex Server e
(® Other: |utf-8 3

New text file line delimiter

Last modified: January 5, 2010 12:30:03 AM

Text file encoding

Flex Theme

Project References
Run/Debug Settings
@ Inherited from container

C,': Other:

/ Restore Defaults \ 'f Apply

0] ( cancet ) ( 0K \

Figure 1-8. Changing the properties of a project

In the resulting Project Properties dialog box (Figure 1-9), select Flex Compiler. Here
you have several options to control how the SWF file is compiled. In the input field
labeled Additional Compiler Arguments, you can add multiple options; simply type a
hyphen (-) in front of each option and separate the options with spaces.
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AR Properties for chO1lcode

type filter text Flex Compiler o =
Resource

Builders Flex SDK version

Data Model (%) Use default SDK (currently “Flex 4.0 (build 10079)") Configure Flex SDKs...

Data/Services () Use a specific SDK:  Flex 4.0 (build 10079)
Flex Applications
Flex Build Path
Flex Compiler
Flex Modules

[ Use Flex 3 compatibility mede

Adobe Flash Player options

e Satvar (®) Use minimum version required by the Flex SDK

Flex Theme
Project References
Run/Debug Settings

() Use a specific version: 10 . 0 . 0

Compiler options
[¥ Copy non-embedded files to output folder
[ Generate accessible SWF file

¥ Enable strict type checking

¥ Enable warnings

Additional compiler arguments:

|-locale en_Us| 1

HTML wrapper
[V Generate HTML wrapper file
[¥] Check target player version
™ Use Express Install
[V Enable integration with browser navigation

—_——
( Restore Defaults | | Apply
il Sl —

& (" cancel ) oK

- J T

Figure 1-9. Setting compiler options
Some of the most commonly used options are as follows:

verbose-stacktraces
Specifies whether the SWF will include line numbers and filenames when a runtime
error occurs. This makes the generated SWF larger. Note that a SWF with verbose-
stacktraces enabled is not the same as a debug SWF.

source-path path-element
Specifies directories or files to be added to the source path that contain MXML or
ActionScript you want included. You can use wildcards to include all files and
subdirectories of a directory. Also, you can use += to append the new argument to
the default options or any options set in a configuration file. For example:

-source-path+=/Users/base/Project

include-libraries
Specifies a SWC file to be compiled into the application and links all the classes
and assets in the library into the SWF. This option is useful if the application will
load in other modules that may need access to the classes in a SWC that the SWF
will not be using.

library-path
Similar to the include-1libraries option but includes only classes and assets that
are used in the SWF. This lets you keep the size of the SWF file manageable.
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locale
Specifies a locale to be associated with a SWF file. For example, you can use
-locale=es_ES to specify that the SWF is localized for Spanish.

use-network
Indicates whether the SWF will have access to the local filesystem and is intended
for use on alocal machine, or whether the standard Flash Player security will apply.
For example, use -use-network=false to specify that the SWF will have local file-
system access but will not be able to use any network services. The default value
is true.

frames.frame
Enables you to add asset factories that stream in after the application and then
publish their interfaces with the ModuleManager class. The advantage of doing this
is that the application starts faster than it would have if the assets had been included
in the code, but it does not require moving the assets to a external SWF file.
keep-all-type-selectors
Ensures that all style information, even if it is not used in the application, is
compiled into the SWE. This is important if the application will be loading other
components that require style information. The default value is false, which means
that style information not used in the application is not compiled into the SWF.

After setting the options for the compiler, click the Apply button to save the options
for that project.

1.4 Compile a Flex Project Without Flash Builder

Problem

You are not using Flash Builder for your Flex project, and you need to compile your
project.

Solution

Use a terminal window or command prompt to invoke the MXML compiler.

Discussion

Although Flash Builder is a powerful tool for Flex development, it is certainly not a
requirement for creating Flex applications. The MXML compiler (mxmlc) is free to
anyone and can be downloaded from the Adobe website. To compile a Flex application
outside of Flash Builder, open a command prompt (Windows) or a terminal window
(Mac OS X), invoke the MXML compiler, and pass the file containing the application
as an argument, using a command such as the following:

home:base$. /Users/base/Flex SDK 4/bin/mxmlc ~/Documents/FlexTest/FlexTest.mxml
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This will compile the MXML file into a SWF that by default resides in the folder where
the MXML file is located. Any warnings or errors from the compiler will be displayed
in the terminal or command-prompt window. To add further options to the MXML
compiler, you append arguments to the call to the compiler. For example, this
command:

home:base$ ./mxmlc ~/Documents/FlexTest/FlexTest.mxml
-output=/Users/base/test/generated/Index.swf -library-path+=/Users/lib/MyLib.swc

generates a SWF file named Index.swf, places it in the directory at /Users/base/test/
generated/, and includes the SWC library /Users/lib/MyLib.swc.

To invoke the MXML compiler directly from the command line without providing the
full path to your SDK installation (which in this example is C:\flex_sdk_4), you will
need to add the /bin directory the compiler resides into the Path systems variable. On
a Windows machine, do the following:

. Open System from the Control Panel.

. Select the Advanced tab.

. Click Environment Variables.

. Within the System variables grid, navigate to and double-click Path.

AW N =

. In the Variable Value field, if the last character is not set to a semicolon (;), enter
a semicolon and then the path to the /bin folder within your Flex SDK installation
directory.

6. With the path to the MXML compiler directory set, open a command prompt,
navigate to your project directory, and enter the following command:

C:\Documents\FlexTest> mxmlc FlexTest.mxml

This generates the FlexTest.swf file within C:\Documents\FlexTest, just as the first
command presented in this section does. Setting the path to the /bin directory of
the Flex 4 SDK installation lets you invoke the compiler from any directory, in-
cluding, in this example, your current project directory.

7. If step 6 results in the following error message:

Error: could not find JVM

you must manually enter the path to the directory in which the Java Runtime En-
vironment (JRE) is installed on your machine. To manually enter the path, navigate
to the /bin directory of your Flex 4 SDK installation, open the jum.config file in a
text editor, and append the path to your JRE installation directory to the variable
java.home. Assuming the Java installation is on the root of your drive, you would
enter the following;:

java.home=C:/Java/jre
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On a Linux or Mac box, you would do the following:

1. Open your .bash_profile file (if you are using Bash) and edit the PATH variable,
adding the location of the MXML compiler. Your .bash_profile file should look
something like this:

PATH="${PATH}:~/flex4SDK/bin"
export PATH

The .bash_profile tile will be located in your home directory (which you can always
access via a command line by typing cd ~). If you are using tsch, the path to the
MXML compiler should be added to the .profile file.

2. If the Java runtime is not set properly, set the following PATH variable in your ter-
minal shell:

PATH="${PATH}:~/f1ex4SDK/bin"
export PATH

Now that you’ve set the path to the Flex compiler, you’re ready to compile your Flex
applications from the command line.

1.5 Add an Event Listener in MXML

Problem

You need to add an event listener in MXML that will listen for any events dispatched
by children within the MXML file.

Solution

Pass a method name to the event property of the component either with or without an
event object.

Discussion

Flex components dispatch events whenever an action occurs, such as a user clicking a
button, the selected item in a combo box changing, or data loading. To listen to these
events being broadcast, simply add a reference to a function that will handle the events.
For example:
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark">

<fx:Script>
<! [CDATA[

private function buttonClick():void {
trace(" Button has been clicked ");

}
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11>

</fx:Script>

<s:Button click="buttonClick()" label="Click Me"/>
</s:Application>

Adding click="buttonClick()" invokes the function buttonClick() whenever the but-
ton dispatches a click event.

You can also pass the event object itself to the function. Every time a component dis-
patches an event, the component sends an object of type Event that any object listening
to the event can receive. For example:

<s:SkinnableComponent xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark">

<fx:Script>
< [CDATA[
private function buttonClick(event:Event):void {

trace(event.target.id);

if(event.target.id == "buttonOne") {
trace(" button one was clicked")

} else {
trace(" button two was clicked");

}

}
1>
</fx:Script>
<s:Button click="buttonClick(event)"
label="Click Me One" id="buttonOne"/>
<s:Button click="buttonClick(event)"
label="Click Me Two" id="buttonTwo"/>

</s:SkinnableComponent>

By telling the event listener to listen for an object of type Event, you can have a child
component send the event to the event listener method and then respond to that event
in different ways depending on the type of event, where the event originated, or data
included with the event. In this example, the response depends on where the event
originated.

The event object and the event dispatching system in Flex are some of the most im-
portant things to understand. All events have a type that is used when those events are
being listened for; if an event is of type click, for example, the event-listening method
will be added to the click event of the child:

<mx:Button click="trace('I was clicked')"/>
Notifications about user interactions, messages sent to an application from a server,

and timers are all sent via events. The event object defines several properties that you
can access in any listening function:

1.5 Add an Event Listener in MXML | 15



bubbles
Indicates whether an event is a bubbling event; that is, whether it will be redis-
patched from the object that has received it to any listeners further up the event
chain.

cancelable
Indicates whether the behavior associated with the event can be prevented.
currentTarget
Identifies the object that is actively processing the event object with an event
listener.
eventPhase
Identifies the current phase in the event flow.
Target
Specifies the event target, which is the object that has dispatched the event.
Type
Indicates the type of event.
You can also write event handlers in the MXML itself by using the binding tags {} to
indicate that the code inside of the braces should be executed when the event is fired.
For example:
<s:Button click="{textComponent.text = 'You clicked the button'}" label="Click Me"/>
<s:Text id="textComponent"/>

When it compiles this code, the Flex compiler creates a function and then sets this:

textComponent.text = 'You clicked the button'

as the body of that function. It may look different from the previous method, but the
end result of this function is the same: it listens for the event and executes its code.
There’s nothing inherently wrong with this approach, but for anything more complex
than setting a single property, you should use a defined function to make your code
easier to read and understand.

1.6 Create Typed Vectors

Problem

You want to store arrays of typed objects to avoid the need for casting when retrieving
elements from the arrays.

Solution

Create a Vector and pass the type of object that it will contain in the declaration and
constructor.
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Discussion

ActionScript 3 introduced the Vector type with Flash Player 10. The Vector allows you
to create a typed array of elements that only accepts variables of its declared type and
returns variables of its declared type for any operation that returns a value. Because you
don’t need to cast an object from a Vector to a type when you access it, you can speed
up your applications substantially by using Vectors wherever you’re storing arrays of a
single type of object. To create a Vector containing int variables, for example, you
would do the following;:

var vec:Vector.<int>;

vec = new Vector.<int>();

vec.push(1, 2, 3, 4);
Now any operations involving the vec instance will be compiled as though they were
of the type passed to it when it was declared, as shown here:

var newVariable:int = vec[1] + vec[2]; // no need to cast
var anotherVariable:int = vec.pop(); // again no need to cast

You can also pass an Interface to the Vector, as shown here:

var interfaceVector:Vector.<IUIComponent>;

However, you cannot pass a Class variable to a Vector:

var clazz:Class = SomeCustomClass;
var classVector:Vector.<clazz>; // won't compile

The type passed to a Vector must be known at compile time.

1.7 Use Event Bubbling

Problem

You want to listen for events passed up from child components to parent components
without adding a long chain of event listeners.

Solution

Use the event-bubbling mechanism in the Flash Player to listen for events passed up
from children.

Discussion

Understanding bubbled events requires looking at several classes. Several types of
events can be bubbled up: mouse-down events, click events, and keyboard events,
among others. The term bubbling up refers to the event working its way up through the
display list to the application container, like a bubble rising to the surface through
water. When the user clicks on any component, that event is passed up through the
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hierarchy. This means that the parent of a component can listen on that component
for a click event, and if one is dispatched, the parent will be notified. To listen for all
events of a certain type within a child component, the parent simply needs to add an
event listener to that child to receive all bubbled-up events.

Consider this class, defined in BubblingComponent.mxml:

<mx:HBox xmlns:mx="http://www.adobe.com/2006/mxml" width="400" height="200">
<mx:Script>
<1 [CDATA[
private function sendClick():void {
trace(" BubblingComponent:: click ");
}
11>

</mx:Script>
<mx:Button click="sendClick()"/>
</mx :HBox>

This component contains a button that will dispatch a click event up the display list
to any component that contains an instance of BubblingComponent. To listen to this
event, use the click handler in a component that contains BubblingComponent:

<cookbook :BubblingComponent click="handleClick()" id="bubbler"/>

A BubblingHolder that contains a BubblingComponent could be defined as shown in the
following code snippet:

<mx:Canvas xmlns:mx="http://www.adobe.com/2006/mxml"
width="400" height="300" xmlns:cookbook="oreilly.cookbook.*"
creationComplete="complete()">
<mx:Script>
<1[CDATA[
private function handleClick():void {
trace(" BubblingComponentHolder:: click ");
}

11>
</mx:Script>
<cookbook :BubblingComponent click="handleClick()" id="bubbler"/>
</mx:Canvas>

This component will dispatch an event up to any component listening. When you add
the BubblingHolder to the main application file:

<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml"
layout="vertical" xmlns:cookbook="oreilly.cookbook.*">
<mx:Script>
<1 [CDATA[
public function createName():void {
name = "Flex Cookbook";
}

1>
</mx:Script>
<cookbook :BubblingComponentHolder click="createName()"/>
</mx:Application>
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the click event from BubblingComponent.mxml will be broadcast all the way up to the
application level.

The sequence of events in a MouseEvent sends information about the event, such as a
click and its location, up the display list through all the children, to the child that should
receive the event, and then back down the display list to the stage.

The stage detects the MouseEvent and passes it down the display list until it finds the
target of the event—that is, the last component that the user’s mouse was interacting
with. This is called the capturing phase. Next, the event handlers within the target of
the event are triggered. This is called the targeting phase, when the event is given an
actual target. Finally, the bubbling phase occurs, sending the event back up the display
list to any interested listeners, all the way back to the stage.

1.8 Use Custom Events and Dispatch Data with Events

Problem

You want to dispatch data with an event by using a custom event class.

Solution

Create a class that extends the flash.events.Event class and create a property for the
data that you would like to be available from the event.

Discussion

At times, you may need to dispatch data objects with events, enabling listeners to access
that data without accessing the objects that dispatched the events. Renderers or deeply
nested objects that are dispatching events up through multiple components to listeners
will frequently want to send data without requiring the listening component to find the
object and access a property. As a solution, create an event type and add any data types
that you need to include with the event to the constructor of the event. Remember to
call the super () method of the Event class so that the Event object is properly instanti-
ated. For example:

package oreilly.cookbook {
import flash.events.Event;

public class CustomPersonEvent extends Event {

public var person:Person;
public var timeChanged:String;

public function CustomPersonEvent(type:String, bubbles:Boolean=false,
cancelable:Boolean=false,
personValue:Person=null,
timeValue:String="") {
super(type, bubbles, cancelable);
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person = personValue;
timeChanged = timeValue;

}

override public function clone():Event {
return new CustomPersonEvent(type, bubbles, cancelable, personValue,
timeValue);

}

In this custom Event class, the inherited Event.clone() method is overridden so that
the CustomPersonEvent can duplicate itself. If an event listener attempts to redispatch
this custom event, as shown here:

private function customPersonHandler(event:CustomPersonEvent):void {
dispatchEvent(event);
}

the event that is dispatched will not be the event that is received; instead, it will be a
copy of the CustomPersonEvent created using the clone() method. This is done inside
the flash.events.EventDispatcher class. If the clone() method is not overridden to
ensure that all properties of the CustomPersonEvent are carried into a clone of itself, the
event returned from the clone will be of type flash.events.Event and will not have any
properties of the CustomPersonEvent.

1.9 Listen for a Keyboard Event

Problem

You need to listen for the user pressing a key, determine which key was pressed, and
handle the event accordingly.

Solution

Add an event listener for the keyDown event either on the component or on the stage of
the application and read the KeyboardEvents keyCode property.

Discussion

To listen for a KeyboardEvent, use the keyDown event handler, which all classes that
extend UIComponent possess. The KeyboardEvent class defines a keyCode property that
contains the code for the key that the user pressed. That keyCode property is the ASCII
representation of the character (ASCll is a standard that defines a mapping of characters
to integers). For example:
<mx:HBox xmlns:mx="http://www.adobe.com/2006/mxml"
width="400" height="300" keyDown="keyHandler(event)"

backgroundColor="#0000ff">
<mx:Script>
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<! [CDATA[
import flash.events.KeyboardEvent;

private function keyHandler(event:KeyboardEvent):void {
switch(event.keyCode) {
case 13:
trace(" Enter pressed ");
break;
case 32:
trace(" Space Bar pressed ");
break;
case 16:
trace(" Shift Key pressed ");
break;
case 112:
trace(" F1 pressed ");
break;
case 8:
trace(" Delete pressed ");
break;

1>
</mx:Script>
<mx:Button label="One"/>
</mx:HBox>

A note about this component: it will listen only for events that occur while the button
has focus. If you remove the button from this component, there is nothing left that can
have focus, and the keyHandler() function will never be called. To catch every Key
Event that occurs in the application, whether or not the component has focus, add the
following to the opening tag of the component:

addedToStage="stage.addEventListener (KeyboardEvent.KEY DOWN, keyHandler)"

This ensures that the keyHandler() method will handle each KeyEvent that the stage
catches—i.e., all of them.

1.10 Define Optional Parameters for Methods

Problem

You want to define methods for a parameter that have default values or null values so
that those values do not always need to be passed.

Solution

Specify default values or null values in the method declaration by setting the parameter
equal to a default value or equal to null.
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Discussion

To define one or more optional parameters for a method, simply set the default value
of an object to null in the signature of the event. The ActionScript primitives String,
Number, int, and Boolean cannot be null values, however; you must supply default values
for these. For example:
public function optionalArgumentFunction(value:Object, string:String,
count:int = 0, otherValue:Object = null):void {
if(count != 0) {
// if the count is not the default value, handle the value the
// call passes in

if(othervValue != null) {
// if the otherValue is not null, handle the value the call
// passes in

}
}

Another strategy for providing not only optional parameters to the method but also an
indeterminate number of arguments is to use the ... or rest operator in front of a
variable name. For instance, to pass an undefined number of arguments to a method,
you would define the method as shown here:

public function restMethod(...rest):void {
trace(" here is the number of arguments passed "+rest.length);
}

To use the rest operator with defined parameters, simply put the defined parameters
first and the rest operator after, as shown here:

public function restMethod(number:int, name:string, ...rest):void {
trace(" here is the number of arguments passed "+rest.length);
}

1.11 Define and Implement an Interface

Problem

You need to create an interface and then create a component that implements that
interface.

Solution

Create an ActionScript file, declare that file as an Interface, and define any
methods you would like the interface to require. To implement the interface, use the
implements keyword in the class declaration of the component that will use the interface.
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Discussion

Interfaces are powerful tools that let you describe a contract that an object must fulfill.
The interface must contain a specified set of methods with a certain scope, name, pa-
rameters, and return type; components using the object, in turn, will expect this set of
methods to be present. This lets you create lightweight descriptions of a class without
actually creating a new class that clutters your inheritance trees. Classes that implement
an interface are considered to be of that interface type. This can be used to set the types
for parameters of methods or to set the return types of methods, as shown here:

public function pay(payment:IPaymentType):IReceipt

This method can accept any object that implements IPaymentType and will return an
object that implements the IReceipt interface.

The interface cannot define the method body, nor can it define any variable. In the
following code snippet, IDataInterface is declared and defines five methods that any
object that implements the interface must also possess and define:
package oreilly.cookbook {
public interface IDataInterface {

function set dataType(value:Object):void;

function get dataType():0bject;

function update():Boolean;

function write():Boolean;
function readData():0bject;

}

To implement the interface, declare the class and add the implements marker to the
class declaration. All methods defined in an Interface must be implemented by the
class. In the following code snippet, all the methods of the preceding interface are
included and are given function bodies:

package oreilly.cookbook {

import flash.events.EventDispatcher;
import flash.events.IEventDispatcher;

public class ClientData extends EventDispatcher implements IDataInterface {
private var _dataType:Object;
public function ClientData(target:IEventDispatcher=null) {

super(target);

public function set dataType(value:Object):void {
_dataType = value;

public function get dataType():0bject {
return _dataType;
}
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public function update():Boolean {
// do the actual updating
var updateSuccessful:Boolean;
if(updateSuccessful) {
return true;
} else {
return false;
}

}

public function write():Boolean {
var writeSuccess:Boolean;
if(writeSuccess) {
return true;
} else {
return false;
}

}

public function readData():0bject {
var data:Object;
// get all the data we need
return data;

}

To implement an interface in MXML, use implements in the top-level tag for the com-
ponent. For example:

<mx:HBox xmlns:mx="http://www.adobe.com/2006/mxml"
width="400" height="300" implements= "IDataInterface">

1.12 Access the Parent of a Flex Component

Problem

You want to access either the immediate parent of a component or the parent appli-
cation of a component.

Solution

Use the parentDocument property of the UIComponent to access the parent of a compo-
nent, the parentApplication property to access the first Application that a component
is contained within, and FlexGlobals.toplLevelApplication to access the top-level
application in the hierarchy of a Flex application.
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Discussion

A Flex component can be nested within many different parent components, and also
within multiple applications. In previous versions of Flex, developers would often ac-
cess the parent application by using Application.application to return a reference to
the main application. In Flex 4, you should use either the parentApplication property
that all UIComponents define to access the application that a particular component
is loaded into, or the FlexGlobals.toplLevelApplication to access the top-most
application.

Figure 1-10 shows how a Button could access the various parent components within
which it is nested.

Figure 1-10. Accessing parent documents and applications from a component

Note that the parentDocument and the parent of a UIComponent are different. For instance,
a Button within a list may have a SkinnableContainer as its parent, but a List as its
parentDocument. It’s generally better practice to dispatch a custom event to the parent
than to attempt to access it using a reference. This ensures that components you’re
building will be portable to multiple parent types and reduces dependencies throughout
your application.
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CHAPTER 2
Containers

The Flex Framework provides two sets of containers: MX and Spark. The introduction
of the Spark architecture to the Flex 4 SDK offers a level of abstraction between con-
tainers and layouts not available in the MX architecture. An MX container internally
manages the size and position of its children based on specified properties and styles.
To modify the layout rules of a MX container, you often create a subclass of a similar
container or the base mx.core.Container class and override methods such as
updateDisplayList() and measure(). In contrast, Spark containers are separated from
layout management and allow for a developer to specify layouts available in the
spark.layouts package or create custom LayoutBase-based layouts to manage the size
and position of child elements. The separation of responsibilities for Spark containers
provides enhanced runtime performance in rendering because layout is handled
through delegation.

Included in the Spark layout container architecture are two base classes, GroupBase and
SkinnableContainerBase. Both handle visual elements, but only the latter provides
skinning capabilities for the container. The spark.components.Group and spark.compo
nents.DataGroup classes are extensions of GroupBase; both are non-skinnable contain-
ers, but they differ in how child elements are declared and represented on their display
lists. A Group container holds children that are implementations of IVisualElement and
that are added either through MXML markup or through methods of the content APIL.
A DataGroup container uses item rendering for visual elements represented as data items,
which are provided as IList implementations. DataGroup also supports virtualization
through a layout delegate, which can reduce the rendering time of its visual elements
at runtime. spark.components.SkinnableContainer (of which Application is a subclass)
and spark.components.SkinnableDataContainer are equivalent to the GroupBase-based
containers yet support skinning for the visual makeup of the container itself.

Layout containers—those that handle the size and position of their child elements—
have equal parity between the MX and Spark container sets. Though using Spark layout
containers is recommended because of their improved performance and level of ab-
straction, there are no Spark equivalents of the MX navigational containers (such as
Accordion and ViewStack). If application requirements dictate the use of navigational
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containers, the Flex Framework allows for intermixing of MX and Spark containers in
the same application. Note, however, that a Spark container cannot be added directly
as a child to a MX navigator container. To add a Spark layout container to a MX nav-
igator container, you must wrap the Spark container in a spark.components.Navigator
Content container instance.

2.1 Position Children Within a Container

Problem

You want to position child elements of a container using a specified layout.

Solution

Assign a layout from the spark.layouts package to the layout property of the target
container and apply constraints on the layout and container as necessary.

Discussion

Spark layout containers, such as spark.components.Group and spark.components.Data
Group, delegate the sizing and positioning of their child elements to LayoutBase-based
layouts. As child elements are added to a container, whether declaratively in MXML
or programmatically, the management of the display list is handed over to the layout,
which renders child elements accordingly. Common layouts, such as those for posi-
tioning children vertically or horizontally, are provided in the Flex 4 SDK in the
spark.layouts package. Due to the separation of responsibilities between Spark con-
tainers and layouts, custom LayoutBase-based layouts can also easily be applied to
containers.

The default layout of the base Spark containers is spark.layouts.BasicLayout. When
the default BasiclLayout is applied to a container, child elements are displayed based on
their individual properties, without regard to the size and position of other children:

<s:Group width="300" height="300">

<s:Button label="button (1)" x="10" y="10" />
<s:Button label="button (2)" x="10" y="40" />

</s:Group>

Using Basiclayout affords developers fine-grained control over the layout of child
elements by enabling them to specify each element’s size and position. Additional con-
straint properties can be applied to the container as well, to uniformly offset child
positions. The child elements of the s:Group container in the following example are
displayed exactly as in the previous example, yet the top, left, right, and bottom con-
straint properties are used:
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<s:Group width="300" height="300"
top="10" left="10" right="10" bottom="10">

<s:Button label="button (1)" />
<s:Button label="button (2)" y="30" />

</s:Group>

The Horizontallayout, Verticallayout, and Tilelayout classes are available to display
children sequentially and can be applied using the layout property:

<s:Group width="300" height="300"
top="10" left="10" right="10" bottom="10">

<s:layout>
<s:Verticallayout gap="10" />
</s:layout>

<s:Button label="button (1)" />
<s:Button label="button (2)" />

</s:Group>

Similar to using constraint properties on a container, distances between the border of
the container and the child elements can be specified using the paddingTop, paddinglLeft,
paddingRight, and paddingBottom properties of the sequential layout classes of the SDK:

<s:Group width="300" height="300">

<s:layout>
<s:Verticallayout gap="10" paddingTop="10" paddinglLeft="10"
paddingRight="10" paddingBottom="10" />
</s:layout>

<s:Button label="button (1)" />
<s:Button label="button (2)" />

</s:Group>

Some convenience classes are available in the Flex 4 SDK to declare containers with
predefined layouts. For example, the children of spark.components.HGroup, spark.com
ponents.VGroup, and spark.components.TileGroup containers are laid out sequentially
in a predetermined manner. You declare these containers just as you would any other,
but the layout property is attributed as read-only:

<s:VGroup width="300" height="300" gap="10"

paddingTop="10" paddinglLeft="10"
paddingRight="10" paddingBottom="10">

<s:Button label="button (1)" />
<s:Button label="button (2)" />

</s:VGroup>
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There are many different ways to achieve a desired layout. For instance, all the examples
in this recipe will display the same way, although they differ in approach. Itis important
to remember that containers and layout within the Spark architecture are decoupled,
affording you more freedom as to how child elements are visually presented.

2.2 Dynamically Add and Remove Children

Problem

You want to add child elements to and remove child elements from a container at
runtime.

Solution

Use the addElement (), addElementAt(), removeElement (), and removeElementAt () meth-
ods of an IVisualElementContainer implementation.

Discussion

A layout assigned to a Spark container attributes its children as instances of
IvisualElement when managing their size and position. Visual components from both
the Spark and MX packages are implementations of mx.core.IVisualElement, so you
can add MX controls that do not have a Spark equivalent to a Spark layout container.
GraphicElement-based elements also implement IVisualElement and afford you a rich
set of visual elements to display within a container.

Along with declaring child elements in markup, you can programmatically add children
to a container using the addElement() and addElementAt() methods of an IVisual
ElementContainer implementation. The addElement() method adds a child element to
the content layer at an elemental index one higher than any previously assigned. Using
addElementAt(), you can set the exact elemental location within the display list. When
you add an element using the content API’s add methods, the element’s position de-
pends on the layout delegate specified for the container. The spark.components.Group
and spark.components.SkinnableContainer (of which the Spark Application container
is a subclass) containers are implementations of IVisualElementContainer.

To add a child at the next available elemental index within the display, use the
addElement() method as shown here:

<s:Button label="add" click="{myContent.addElement( new Button() );}" />

<s:Group id="myContent">
<s:layout>
<s:Verticallayout />
</s:layout>
</s:Group>
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The click event of the s:Button control triggers the addition of a new Button child
element to the targeted container. Depending on the layout applied to a container, the
addition and removal of child elements may or may not affect the position of other
child elements. In this example, as each new child element is added, it is offset vertically
from the last child element. If BasicLayout were assigned to the container, each addi-
tional child element would be presented at a higher z-order within the display.

Using the addElementAt() method, you can set the desired position for the new child
within the display list:
<s:Button label="add" click="{myContent.addElementAt( new Button(), 0 );}" />

<s:Group id="myContent">
<s:layout>
<s:Verticallayout />
</s:layout>
</s:Group>

In this example, as each new Button is added to the container, the control is placed at
the elemental index 0. Because Verticallayout is assigned to the container, each new
child added will be placed at the top of the content display, pushing the y-positions of
any other child elements downward.

To remove a child element at a specific index, use the removeElementAt() method:
myContent.removeElementAt(0);
Children can also be removed using the removeElement () method, which takes the ref-
erence name of a child element as its argument:
myContent.removeElement (myElement);
If the reference name is not available, you can use the getElementAt() method of the
content API and specify the index of the child element you wish to remove. The fol-

lowing example uses the getElementAt() method to remove the first element from the
container’s display list:

myContent.removeElement( myContent.getElementAt( 0 ) );

The Group and SkinnableContainer layout container classes also support the removal
of all child elements using the removeAllElements() method.

As children are added to and removed from a container, the numChildren property of
the container is updated. This can help in effectively using the methods of the content
API exposed by implementations of IVisualElementContainer.

The following example demonstrates the possible ways to programmatically add child
elements to and remove them from a container:
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
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<fx:Script>
<! [CDATA[
import mx.core.IVisualElement;
import spark.components.Button;

private function getNewElement():IVisualElement

{
var btn:spark.components.Button = new spark.components.Button();
btn.label = "button " + myContent.numElements;
return btn;
}
private function addFirstElement():void
{
myContent.addElementAt( getNewElement(), 0 );
}
private function addLastElement():void
{
myContent.addElement( getNewElement() );
}
private function removeFirstElement():void
{
if( myContent.numElements > 0 )
myContent.removeElement( myContent.getElementAt( 0 ) );
}
private function removelastElement():void
{
if( myContent.numElements > 0 )
myContent.removeElementAt( myContent.numElements - 1 );
}
1>

</fx:Script>

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

<s:Button label="addFirst" click="addFirstElement();" />

<s:Button label="addlLast" click="addLastElement();" />

<s:Button label="removeFirst" click="removeFirstElement()" />
<s:Button label="removelast" click="removelLastElement()" />
<s:Button label="removeAll" click="myContent.removeAllElements()" />

<s:Group id="myContent">
<s:layout>
<s:Verticallayout />
</s:layout>
</s:Group>

</s:Application>
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2.3 Reorder Child Elements of a Container

Problem

You want to dynamically reorder the index positions of child elements within a con-
tainer at runtime.

Solution

Use the setElementIndex() method to change the elemental index of an individual child
element, or use the swapElements() and swapElementsAt() methods to transpose the
index positions of two children in an IVisualElementContainer implementation, such
as a Group or SkinnableContainer. The elemental index corresponds to the order in
which a child element is rendered in a layout.

Discussion

As child elements are added to a container, whether programmatically or declaratively
in MXML, references to those elements are stored within an Array. The container’s
layout delegate uses that Array to display children. A child element can be accessed
from this display list using its elemental index, and the order in which the children are
displayed can be manipulated by changing these indexes.

In the following example, a child element at the lowest index within the display list is
promoted to the highest index using the setElementIndex() method of an IVisual
ElementContainer implementation, consequentially updating the layout of the other
children in the Horizontallayout:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<1 [CDATA[
private function reorder():void
{
myContent.setElementIndex( myContent.getElementAt(0),
myContent.numElements - 1 );
}
1
</fx:Script>

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

<s:Group id="myContent">
<s:layout>
<s:Horizontallayout />
</s:layout>
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<s:Button id="btn1" label="button 1" />
<s:DropDownList />
<s:Button id="btn2" label="button 2" />

</s:Group>
<s:Button label="reorder" click="reorder();" />
</s:Application>

The reference to the first element within the display list of the s:Group is accessed using
the getElementAt() method of the content API. The child element is moved from the
front of the list to the end, and the order in which all child elements are rendered is
updated on the layout.

The rendering order can also be manipulated at runtime using the swapElements()
method, which takes two references to IVisualElement implementations:

myContent. swapElements( btni, btn2 );

The swapElementsAt() method swaps the indexes of two elements of a visual container
based on the specified index positions:

myContent.swapElements( 0, 2 );

Although a layout will render children sequentially from the list, do not confuse the
elemental index of a child with its depth property when considering display. The
depth property of an IVisualElement implementation represents the layer position of
the child within the layout. Its value is not tied to the length of the child display list,
and multiple children can share the same depth. Manipulating the depths therefore
differs from manipulating the indexes of children within the display list, in that assign-
ing an index that has already been assigned or is out of the current range (from 0 to the
highest assigned index + 1) will throw a runtime exception.

The elemental index and the depth property of a child element may not visually affect
the layout of children when using sequential layouts, such as Horizontallayout and
Verticallayout, but it’s important to understand the concepts of rendering order and
layer depth when using BasiclLayout or a custom layout. To help you understand how
the depth property of an element affects the layout, the following example displays the
first declared s:Button control on a layer above the second declared s:Button:

<s:Group id="myContent">

<s:Button depth="100" label="button 1" />
<s:Button label="button 2" />

</s:Group>

Although the elemental index of the second s :Button control in the display list is greater
than that of the first, the first s:Button is rendered before the second and placed on a
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higher layer within the default BasicLayout due to the assigned depth property value.
The default value of the depth property is 0.

2.4 Display Children Using Data Items

Problem

You want to supply to a container an array of data items to be visually represented
using item renderers.

Solution

Use the DataGroup container, and set the dataProvider property to an IList implemen-
tation and the itemRenderer property to the qualified class name of an IDataRenderer
implementation.

Discussion

The DataGroup layout container utilizes item rendering for visual elements represented
as data items. Unlike with the Group container, which handles visual elements declared
directly in MXML or through methods of the content API, an IList implementation
(mx.collections.ArrayCollection ormx.collections.XMLListCollection, for example)
is supplied to a DataGroup container, and an item renderer handles the visual represen-
tation of each data item in the collection. Included in the Flex 4 SDK are two convenient
item renderer classes that can be used to easily present data items visually:
spark.skins.DefaultItemRenderer presents data textually, while spark.skins.Default
ComplexItemRenderer renders data items that are implementations of IVisualElement,
such as the components from the Spark and MX sets.

In the following example, an array of textual data is supplied to a DataGroup and ren-
dered using the DefaultItemRenderer:

<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<s:DataGroup itemRenderer="spark.skins.spark.DefaultItemRenderer">
<s:layout>
<s:Horizontallayout />
</s:layout>
<s:dataProvider>
<s:ArrayCollection source="{txt.split(' ')}" />

</s:dataProvider>

</s:DataGroup>
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The data items in the dataProvider of the DataGroup are positioned horizontally from
left to right and rendered using the supplied itemRenderer. The value of the
itemRenderer property, a qualified class name, is used internally by the DataGroup con-
tainer to create a new instance of the specified class for each data item in the collection.
If the class is an IDataRenderer implementation, the data property of the implementa-
tion is updated with the item within the collection at the time of instantiation.

The DefaultComplexItemRenderer class can also be used to easily render IVisualEle
ment data within a DataGroup container:
<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<s:DataGroup itemRenderer="spark.skins.spark.DefaultComplexItemRenderer">

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

<s:dataProvider>
<s:ArrayCollection>
<s:Label text="Using DefaultComplexItemRenderer." />
<s:Button label="button 1" />
<s:DropDownList dataProvider="{new ArrayCollection(txt.split(' '))}" />
<s:CheckBox selected="true" />
<mx:Button label="button 2" />
</s:ArrayCollection>
</s:dataProvider>

</s:DataGroup>

When the itemRenderer property is set to the DefaultComplexItemRenderer class, the
DataGroup internally determines each data item to be an IVisualElement implementation
and renders the items directly on the display.

Unlike from a Group container, child elements cannot be accessed directly from a Data
Group container. Although the child elements of both a Group and a DataGroup are
IvisualElement implementations, the Group class exposes a content API through its
implementation of the IVisualElementContainer interface that enables you to dynam-
ically add, remove, and set the indexes of elements directly in the container. The display
list of a DataGroup can be altered using the IList instance set as the dataProvider prop-
erty value for the container. Because the dataProvider property supports binding, the
collection can be affected directly at runtime to update the display of visual elements
dynamically.

As item renderers are added to and removed from the display list of a DataGroup
container, RendererExistenceEvent objects are dispatched. The properties of a
RendererExistenceEvent instance correspond to the item renderer instance, the data
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supplied to the item renderer, and the elemental index within the display list at which
it resides.

The following example demonstrates how to dynamically change the display list of a
DataGroup container and listen for the addition and removal of item renderer instances:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
<fx:Script>
<1 [CDATA[
import spark.events.RendererExistenceEvent;
import mx.collections.ArrayCollection;

private function itemAdded( evt:RendererExistenceEvent ):void

{
trace( "Item Added: " + evt.index + " : " + evt.data +
" : " + evt.renderer );
}
private function itemRemoved( evt:RendererExistenceEvent ):void
{
trace( "Item Removed: " + evt.index + " : " + evt.data +
" : " + evt.renderer );
}
private function addItem():void
{
if( collection.length > 0 )
myContent.dataProvider.addItem( collection.removeItemAt(0) );
}
private function removeItem():void
{
if( myContent.dataProvider.length > 0 )
{
var item:Object = myContent.dataProvider.removeItemAt(
myContent.dataProvider.length - 1 );
collection.addItem( item );
}
}

1»
</fx:Script>

<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
<s:ArrayCollection id="collection">
<s:Label text="Using DefaultComplexItemRenderer." />
<s:Button label="button 1" />
<s:DropDownList dataProvider="{new ArrayCollection(txt.split(' '))}" />
<s:CheckBox selected="true" />
<mx:Button label="button 2" />
</s:ArrayCollection>
</fx:Declarations>
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<s:layout>
<s:Verticallayout />
</s:layout>

<s:DataGroup id="myContent"
rendererAdd="itemAdded(event);"
rendererRemove="itemRemoved(event);"
itemRenderer="spark.skins.spark.DefaultComplexItemRenderer">

<s:layout>
<s:Horizontallayout />
</s:layout>

<s:dataProvider>
<s:ArrayCollection />
</s:dataProvider>

</s:DataGroup>

<s:Button label="add" click="addItem();" />
<s:Button label="remove" click="removeItem();" />

</s:Application>

2.5 Use a Custom Item Renderer in a DataGroup

Problem

You want to use a custom item renderer to render data items visually within a DataGroup.

Solution

Create a custom component that implements the IVisualElement and IDataRenderer
interfaces and supply the class as the itemRenderer property value for a DataGroup
container.

Discussion

The DataGroup container handles making visual representations of data items. In order
to properly render visual elements in the display list of a DataGroup and for its layout
delegate to handle the size and position of those children, item renderers need to im-
plement at least two interfaces: IVisualElement and IDataRenderer. The layout delegate
of a container attributes the visual elements as IvVisualElement implementations. The
implementation type is also attributed when dispatching RendererExistenceEvents.
Implementing the IDataRenderer interface for a custom item renderer exposes the
data property, which is used internally by the DataGroup to supply data items to the
renderer.
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Along with the convenient DefaultItemRenderer and DefaultComplexItemRenderer
classes provided in the Flex 4 SDK, Adobe provides a convenience base class for item
renderers to be used with DataGroup containers. The item renderer base class—aptly
named ItemRenderer—is an extension of spark.components.DataRenderer, which is a
Group container that exposes a data property, fulfilling the contract of an item renderer
being an implementation of IVisualElement and IDataRenderer. In addition, spark.com
ponents.supportClasses.ItemRenderer also provides extra support for styling, states,
and event handling and is a good jumping-off point for creating a custom item renderer.

The following custom item renderer is an extension of ItemRenderer and displays the
firstName and lastName property values of the supplied data item:
<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"

xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
width="100%" height="24">

<s:states>
<s:State name="normal" />
<s:State name="hovered" />
</s:states>

<s:Rect width="100%" height="100%">
<s:fill>
<s:SolidColor color="0xDDDDDD" color.hovered="0xDDDDFF" />
</s:fill>
</s:Rect>

<s:Group width="100%" height="100%">

<s:layout>
<s:Horizontallayout verticalAlign="middle" />
</s:layout>

<s:label text="{data.lastName}," />
<s:label text="{data.firstName}" />

</s:Group>
</s:ItemRenderer>

Because ItemRenderer is an extension of Group, visual elements can be declared directly
on the display for visual representation. In this example, two s:Label components are
laid out horizontally and placed above a background s:Rect graphic element that
updates its color property based on state. When creating a custom item renderer by
extending the ItemRenderer class, remember that the item renderer manages its current
state internally. You can override the getCurrentRendererState() method to specify
how the current state is determined, but in general the extending class will need to at
least declare a normal state.
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In this example, the background color is updated in response to the current state using
dot notation for color property values inline. The CustomItemRenderer created in the
previous example is applied to a DataGroup using the itemRenderer property to present
visual representations of data from an IList collection:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
xmlns:f4cb="com.oreilly.f4cb.*">

<fx:Script>
<1[CDATA[
private var authors:XML =
<authors>
<author>
<firstName>Josh</firstName>
<lastName>Noble</lastName>
</author>
<author>
<firstName>Garth</firstName>
<lastName>Braithwaite</lastName>
</author>
<author>
<firstName>Todd</firstName>
<lastName>Anderson</lastName>
</author>
</authors>;
1>
</fx:Script>

<s:DataGroup width="200"
itemRenderer="com.oreilly.f4cb.CustomItemRenderer">

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

<s:dataProvider>
<s:XMLListCollection source="{authors..author}" />
</s:dataProvider>

</s:DataGroup>
</s:Application>

As the collection of XML data is iterated through, a new instance of CustomItem
Renderer is created and its data property is attributed to the current data item in the
iteration.

If a namespace is declared for the package where a custom item renderer resides, the
itemRenderer property of the DataGroup container can also be set using MXML markup,
as in the following example:
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<s:DataGroup width="200">

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

<s:dataProvider>
<s:XMLListCollection source="{authors..author}" />
</s:dataProvider>

<s:itemRenderer>
<fx:Component>
<f4cb:CustomItemRenderer />
</fx:Component>
</s:itemRenderer>

</s:DataGroup>

2.6 Use Multiple Item Renderers in a DataGroup

Problem

You want to use more than one type of item renderer for a collection of data items in
a DataGroup container.

Solution

Use the itemRendererFunction property to specify a callback method that will return
an item renderer based on the data item.

Discussion

When working with a collection of data items in a DataGroup container, the itemRen
derer and itemRendererFunction properties are used to specify the visual representation
of elements. Using the itemRenderer property, instances of a single item renderer class
are created and optionally recycled when rendering data elements. Assigning a factory
method to the itemRendererFunction property of the DataGroup affords more control
over the type of item renderer used for a data element.

The return type of the method specified for the itemRendererFunction property is
IFactory. As item renderers are created for data elements internally within the Data
Group, item renderers are instantiated using the newInstance() method of the IFac
tory implementation that is returned. The following is an example of a method attrib-
uted as an itemRendererFunction for a DataGroup container:

private function getItemRenderer( item:Object ):IFactory

{
var clazz:(Class;
switch( item.type )
{
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case "normal":
clazz = NormalRenderer;
break;

case "special":
clazz = SpecialRenderer;
break;

return new ClassFactory( clazz );

}

Depending on the type of data element provided to the itemRendererFunction, a specific
item renderer is returned. Any method specified as an itemRendererfFunction must ad-
here to the method signature shown in this example. The single argument, of type
Object, is the current data element within the collection being iterated through and is
attributed as the dataProvider property of the DataGroup. The return type, as mentioned
previously, is of type IFactory. The ClassFactory class is an implementation of
IFactory, and class declarations are passed to its constructor and used to instantiate
new instances of the class when the newInstance() method is invoked.

The following example demonstrates setting a method delegate for the itemRenderer
Function property of a DataGroup container:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Declarations>
<s:ArrayCollection id="animallist">
<fx:0bject type="dog" name="Walter" />
<fx:0bject type="cat" name="Zoe" />
<fx:0bject type="dog" name="Cayuga" />
<fx:0bject type="dog" name="Pepper" />
</s:ArrayCollection>
</fx:Declarations>

<fx:Script>
<![CDATA[
import com.oreilly.f4cb.DogItemRenderer;
import com.oreilly.f4cb.CatItemRenderer;
import spark.skins.spark.DefaultItemRenderer;

private function getItemRenderer( item:Object ):IFactory
{
var clazz:Class;
switch( item.type )
{
case "dog":
clazz = DogItemRenderer;
break;
case "cat":
clazz = CatItemRenderer;
break;
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default:
clazz = DefaultItemRenderer;
break;

}

return new ClassFactory( clazz );

}
1>
</fx:Script>

<s:DataGroup width="200" height="150"
dataProvider="{animallist}"
itemRendererFunction="getItemRenderer">

<s:layout>
<s:Verticallayout paddingTop="5" paddingBottom="5"
paddinglLeft="5" paddingRight="5" />
</s:layout>

</s:DataGroup>

<s:Rect width="200" height="150">
<s:stroke>
<s:SolidColorStroke color="#000000" />
</s:stroke>
</s:Rect>

</s:Application>

As the items of the dataProvider collection are iterated through, the getItem
Renderer () factory method is invoked and, based on the type property of the passed-
in data item, a custom item renderer is returned. If the data type is not found, the
spark.skins.spark.DefaultItemRenderer class of the Flex 4 SDK is returned.

[t is important to note that, though a DataGroup can support virtualization through its
layout delegate, an item renderer returned using itemRendererFunction is instantiated
each time the delegate method is invoked and not inherently recycled as elements are
added to and removed from the display list.

See Also
Recipe 2.5

2.7 Enable Scrolling in a Container

Problem

You want to add scrolling capabilities to a container whose child elements are posi-
tioned outside of the defined viewport bounds.
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Solution

Worap a Group or DataGroup container in an instance of spark.components.Scroller and
define the dimensions and clipAndEnableScrolling property of the container, or assign
a container as the viewport property of a spark. components.ScrollBar instance.

Discussion

Unlike MX containers, which support scrolling internally, the separation of responsi-
bilities within the Spark architecture provides more lightweight containers and affords
more control over delegating tasks. Within the new Spark paradigm, you can assign
specific controls that handle navigating within a container. The spark.components.
supportClasses.GroupBase class, which both DataGroup and Group extend, is an imple-
mentation of the IViewport interface. By default, the clipAndEnableScrolling property
of a GroupBase-based container is set to false and the container renders child elements
outside of any specified bounds. Setting the clipAndEnableScrolling property to true
and wrapping the IViewport instance in a Scroller component renders child elements
within a defined area and updates the read-only contentWidth and contentHeight prop-
erties of the container to the specified dimensions.

To enable scrolling for an IViewport, the container can be wrapped in a Scroller
instance with the declared child container attributed as the viewport property value:
<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<s:Scroller>

<s:DataGroup width="100" height="100"
clipAndEnableScrolling="true"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

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

<s:dataProvider>
<s:ArrayCollection source="{txt.split(' ')}" />
</s:dataProvider>

</s:DataGroup>

</s:Scroller>

Any data elements that are rendered outside of the viewport bounds of a container
explicitly set using the width and height properties are displayed based on the scrolling
properties of the s:Scroller component. Based on the positions of the child elements
within the container viewport, a VScrollBar control and a HScrollBar control are added
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to the display. The scroll bars are positioned at the viewport’swidth and height property
values, unless you specify custom values for the Scroller instance’s width and height
properties.

Containers that support skinning, such as BorderContainer, SkinnableContainer, and
SkinnableDataContainer, do not implement the IViewport interface. However, the con-
tent layer to which child elements are added for each skinnable container is attributed
as an IViewport implementation. As such, you have a couple of options for enabling
scrolling of child content in a skinnable container.

The skin part that serves as the content layer for a BorderContainer and a Skinnable
Container is the contentGroup. When children are declared for a skinnable container
directly in MXML markup, the child elements are added and laid out within the content
layer. One way to enable scrolling of the content is to declare an IViewport implemen-
tation wrapped in a Scroller component as the only child of the skinnable container,
as in the following example:

<s:BorderContainer width="120" height="100" backgroundColor="#FFFFFF">
<s:Scroller width="100%" height="100%">
<s:Group>
<s:layout>
<s:Verticallayout horizontalAlign="justify"
clipAndEnableScrolling="true" />
</s:layout>
<s:Button label="button (1)" />
<s:Button label="button (2)" />
<s:Button label="button (3)" />
<s:Button label="button (4)" />
<s:Button label="button (5)" />
<s:Button label="button (6)" />
</s:Group>
</s:Scroller>
</s:BorderContainer>

The Scroller-wrapped Group declared as the only child for the BorderContainer is added
as the only child within the contentGroup for the container. Scrolling is not applied to
the contentGroup layer specifically, but because its only child element is a Group con-
tainer wrapped in a Scroller whose dimensions are updated to equal the dimensions
of the skinnable container, it appears as if the content for the BorderContainer is made
scrollable.

Another approach to providing scrolling for the content of a skinnable container is to
apply a custom skin to the container that wraps its content-layer skin part in a
Scroller. This is a custom skin for a SkinnableDataContainer:

<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
name="CustomScrollableSkin">

<fx:Metadata>
<1 [CDATA[
[HostComponent ("spark.components.SkinnableDataContainer")]
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11>
</fx:Metadata>

<s:states>
<s:State name="normal" />
<s:State name="disabled" />
</s:states>

<s:Rect width="100%" height="100%">
<s:stroke>
<s:SolidColorStroke color="#000000" />
</s:stroke>
<s:fill>
<s:SolidColor color="#FFFFFF" />
</s:fill>
</s:Rect>

<s:Scroller width="100%" height="100%"
left="2" right="2" top="2" bottom="2">
<s:DataGroup id="dataGroup"
left="0" right="0" top="0" bottom="0"
minWidth="0" minHeight="0" />
</s:Scroller>

</s:Skin>

The CustomScrollableSkin fulfills a contract to serve as a skin to a Skinnable
DataContainer by declaring the [HostComponent] metadata and required states. Also
declared is the required skin part, dataGroup, which is the content layer for item
renderers and is wrapped in a s:Scroller component to enable scrolling within the
container.

The custom skin is supplied to the skinnable container as a qualified class name
attributed to the skinClass property, as in the following example:

<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<s:SkinnableDataContainer width="120" height="100"
itemRenderer="spark.skins.spark.DefaultItemRenderer"”
skinClass="com.oreilly.f4cb.CustomScrollableSkin">
<s:layout>
<s:Verticallayout />
</s:layout>

<s:dataProvider>
<s:ArrayCollection source="{txt.split(' ')}" />
</s:dataProvider>
</s:SkinnableDataContainer>
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The ability to use a Scroller to enable scrolling of content within containers is a major
convenience. The skin layout of a Scroller component is a private implementation,
however, and the skin parts for the scroll bars are considered read-only. To have more
control over the layout and the relationship between a viewport and scroll bars, add a
ScrollBar-based control to the display list directly and assign an instance of a target
container as the viewport property value:

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

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<s:layout>
<s:Horizontallayout />
</s:layout>

<s:DataGroup id="group" width="100" height="100"
clipAndEnableScrolling="true"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

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

<s:dataProvider>
<s:ArrayCollection source="{txt.split(' ')}" />
</s:dataProvider>

</s:DataGroup>
<s:VScrollBar viewport="{group}" height="100" />
</s:Application>

In this example, a DataGroup is attributed as the IViewport implementation instance of
a s:VScrollBar control. The thumb size of the scroll bar is based on the height of the
scroll bar and the contentHeight value of the target container. As the scroll position
changes on the scroll bar, the verticalScrollPosition value is passed down to the
IViewport implementation and handed to the layout delegate for the container.

While wrapping a container with a Scroller internally detects the need for scroll bars
based on the content of the container and dimensions of its viewport, with this
approach you have less control over the layout with relation to the target viewport.
Targeting a container using scroll bars declared directly on the display list allows more
control over the layout, but its visibility is not inherently set based on the content
Width and contentHeight of a viewport. The visibility of a scroll bar control can, how-
ever, be determined based on the container’s dimensions and its viewport counterpart
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value, as in the following example for updating the visibility of a s:VScrollBar
control:

<s:VScrollBar viewport="{group}" height="100"
visible="{group.height &1t; group.contentHeight}" />

When the clipAndEnableScrolling property of an IViewport implementation is set to
true, the read-only contentWidth and contentHeight properties are set based on the
bounds of the container’s display list. By comparing the defined height property of the
viewport with the contentHeight, the visibility and necessity of the VScrollBar control
in this example can be determined.

See Also
Recipe 3.13

2.8 Scale Children of a Container

Problem

You want to resize, scale, and lay out the child elements of a container based on the
dimensions of the container.

Solution

Use the resizeMode property of a GroupBase-based container.

Discussion

Layout delegates applied to Group and DataGroup containers have properties that modity
the layout and size of child elements directly or through transformations. Additionally,
the layout of children can be modified based on the resizeMode property value of
GroupBase-based containers that take the size of the container into consideration. The
default value of the resizeMode property is noScale, which specifies that the container
resizes itself and children are subsequently resized based on the properties of the layout
delegate. The child content of a container can be scaled uniformly by setting the
resizeMode property value to scale, which bases the layout of its children on the meas-
ured size of the container.

The following example demonstrates switching between the two resize modes within
a Group container:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<![CDATA[
import mx.events.SliderEvent;
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import spark.components.ResizeMode;

private function toggleResizeMode():void

{
group.resizeMode = ( group.resizeMode == ResizeMode.NO_SCALE )
? group.resizeMode = ResizeMode.SCALE
: group.resizeMode = ResizeMode.NO SCALE;
}

1>
</fx:Script>

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

<s:Group id="group"
width="{slider.value}" height="{slider.value}"
resizeMode="{ResizeMode.NO SCALE}">

<s:layout>
<s:Tilelayout orientation="columns" />
</s:layout>

<s:Button label="button" />
<s:Rect width="100" height="100">
<s:fill>
<s:SolidColor color="#DDDDDD" />
</s:fill>
</s:Rect>
<s:DropDownList />
<s:Ellipse>
<s:fill>
<s:SolidColor color="#FF5500" />
</s:fill>
</s:Ellipse>

</s:Group>

<s:HSlider id="slider"
width="120"
minimum="100" maximum="300"
value="300"
liveDragging="true" />

<s:Button label="toggle resize" click="toggleResizeMode();" />
</s:Application>

As the value of the s:HSlider control changes, the dimensions of the container are
reflected through binding. The resizeMode is changed when a click event is received
from the s:Button control, swapping between the scale and noScale modes enumerated
in the ResizeMode class.

The TilelLayout delegate applied to the Group container has an orientation property
value specifying that children should be laid out in columns based on the dimensions
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of the container. As the width and height of the container change, the layout is based
on the amount of space available within the container to display children within a grid
of columns and rows. With the resizeMode set to noScale, children are sized based on
their defined or inherited properties within the layout. When the resizeMode property
is set to scale, the child elements are scaled to fill the dimensions of the container, while
still adhering to the column/row rules of the layout delegate.

2.9 Apply Skins to a Container

Problem

You want to customize the look and feel of a container that holds visual elements or
data items.

Solution

Use either a SkinnableContainer or a BorderContainer as a container for visual child
elements and a SkinnableDataContainer as a container for data items, and modify the
available style properties.

Discussion

The Group and DataGroup containers are considered lightweight containers and as such
do not support skinning or expose style properties. To customize the look of a con-
tainer, the Flex 4 SDK offers the SkinnableContainer, BorderContainer, and Skinnable
DataContainer classes. Which you use depends on the type of content provided to the
container. The SkinnableContainer and BorderContainer take instances of IVisual
Element as child elements; think of them as Group containers that support skinning. The
SkinnableDataContainer can be considered a DataGroup container that supports skin-
ning and uses item renderers to display visual representations of data items.

BorderContainer is actually a subclass of SkinnableContainer and is a convenient con-
tainer to use if you want to apply border and background styles directly without
applying a custom skin. You can set border styles (such as cornerRadius and border
Color) inline within the MXML declaration for the container, or through Cascading
Style Sheet (CSS) style declarations. The following example demonstrates setting the
border styles of a BorderContainer for IVisualElement children:

<s:BorderContainer width="200" height="200"

cornerRadius="10" borderColor="#000000"
borderWeight="2" borderStyle="inset">

<s:layout>
<s:Verticallayout paddingleft="5" paddingTop="5" paddingBottom="5"
paddingRight="5" horizontalAlign="justify" />
</s:layout>
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<s:Label text="Lorem ipsum dolor sit amet consectetur adipisicing elit." />
<s:Button label="click me" />

</s:BorderContainer>

Alternatively, you can supply an IStroke instance for the borderStroke property of a
BorderContainer. The following example sets a borderStroke on a BorderContainer
through MXML markup:

<s:BorderContainer width="200" height="200"
cornerRadius="10" borderStyle="inset">

<s:layout>
<s:Verticallayout paddinglLeft="5" paddingTop="5" paddingBottom="5"
paddingRight="5" horizontalAlign="justify" />
</s:layout>

<s:Label text="Lorem ipsum dolor sit amet consectetur adipisicing elit." />
<s:Button label="click me" />

<s:borderStroke>
<s:SolidColorStroke color="#0000" weight="2" />
</s:borderStroke>

</s:BorderContainer>

The s:SolidColorStroke element supplied as the borderStroke for the BorderCon
tainer overrides any previously declared color or weight style properties. However,
because the IStroke interface does not expose a cornerRadius or borderStyle property,
some border style properties need to be provided directly to the BorderContainer if they
are desired. Because BorderContainer is an extension of SkinnableContainer, skinning
is also supported along with the border convenience styles.

Custom skin classes are set on the SkinnableContainerBase-based containers (such as
BorderContainer) through the skinClass property, whose value can be set either inline
using MXML markup or via CSS, because skinClass is considered a style property.
When you create a custom skin for a container, the skin is entering into a contract with
the container to provide the necessary skin parts and states for the host. These skin
parts are referenced using an agreed-upon id property value and, depending on the type
of skinnable container, relate to content layers for visual elements.

To create a custom skin for a skinnable container, extend the spark.skins.SparkSkin
class and declare the HostComponent metadata and necessary state and skin part ele-
ments. The following is an example of a custom skin fulfilling a contract to be applied
to a SkinnableContainer:
<s:SparkSkin name="CustomGroupSkin"
xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
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<fx:Metadata>
[HostComponent ("spark.components.SkinnableContainer")]
</fx:Metadata>

<s:states>
<s:State name="normal" />
<s:State name="disabled" />
</s:states>

<s:Rect width="100%" height="100%">
<s:fill>
<s:LinearGradient>
<s:entries>
<s:GradientEntry color="0xFF0000" />
<s:GradientEntry color="0x00FF00" />
<s:GradientEntry color="0x0000FF" />
</s:entries>
</s:LinearGradient>
</s:fill>
<s:fill.disabled>
<s:RadialGradient>
<s:entries>
<s:GradientEntry color="0xFF0000" />
<s:GradientEntry color="0x00FF00" />
<s:GradientEntry color="0x0000FF" />
</s:entries>
</s:RadialGradient>
</s:fill.disabled>
</s:Rect>

<s:Group id="contentGroup"
width="100%" height="100%"
left="10" right="10" top="10" bottom="10">

<s:layout>
<s:Verticallayout horizontalAlign="justify" />
</s:layout>

</s:Group>
</s:SparkSkin>

The CustomGroupSkin declares the type of container component that the skin will be
applied to within the [HostComponent] metatag. In this example the host component is
a SkinnableContainer, and as such contains a Group container with the id property value
of contentGroup. The contentGroup property of SkinnableContainer is considered a skin
part and represents the content layer on which visual child elements are drawn. Along
with the host component and contentGroup, contractual states are declared to represent
the enabled and disabled visual states of the container. You can declare additional states
as needed, but at a minimum, normal and disabled need to be added to the available
states to support the enabled property of the container. Styles can be applied to elements
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based on these states, as is shown using inline dot notation for the fill type of the
s:Rect element.

To apply the custom skin to a SkinnableContainer instance, set the skinClass style
property to a Class reference either inline or using CSS. The following example applies
the CustomGroupSkin skin inline using a fully qualified class name:

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

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

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

<s:SkinnableContainer id="container"
width="200" height="200"
skinClass="com.oreilly.f4cb.CustomGroupSkin">

<s:Label text="Lorem ipsum dolor sit amet consectetur adipisicing elit." />
<s:Button label="button (1)" />
<s:DropDownList />

</s:SkinnableContainer>

<s:Button label="enable container"
click="{container.enabled=!container.enabled}" />

</s:Application>

When applying a custom skin, the layout can be set within the skin class (as in this
example). It should be noted, however, that if a layout is applied to a container directly
in MXML markup, that layout will override any layout supplied to the content layer
declared in the skin.

Creating a custom skin for a SkinnableDataContainer that uses data elements to repre-
sent children is similar to creating a custom skin for a SkinnableContainer instance.
The difference between the two involves the type of host component declaration and
skin part reference. The following custom skin declares the host component references
as the SkinnableDataContainer class and contains a DataGroup container with the ref-
erence id of dataGroup:
<s:SparkSkin name="CustomDataGroupSkin"
xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Metadata>
[HostComponent ("spark.components.SkinnableDataContainer")]
</fx:Metadata>
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<s:states>
<s:State name="normal" />
<s:State name="disabled" />
</s:states>

<s:Rect width="100%" height="100%">
<s:fill>
<s:LinearGradient>
<s:entries>
<s:GradientEntry color="0xFF0000" />
<s:GradientEntry color="0x00FF00" />
<s:GradientEntry color="0x0000FF" />
</s:entries>
</s:LinearGradient>
</s:fill>
<s:fill.disabled>
<s:RadialGradient>
<s:entries>
<s:GradientEntry color="0xFF0000" />
<s:GradientEntry color="0x00FF00" />
<s:GradientEntry color="0x0000FF" />
</s:entries>
</s:RadialGradient>
</s:fill.disabled>
</s:Rect>

<s:Scroller width="100%" height="100%">
<s:DataGroup id="dataGroup"
width="100%" height="100%">

<s:layout>
<s:Verticallayout paddingleft="10" paddingRight="10"
paddingTop="10" paddingBottom="10" />
</s:layout>

</s:DataGroup>
</s:Scroller>

</s:SparkSkin>

The CustomDataGroupSkin fulfills a contract with SkinnableDataContainer to provide a
DataGroup instance as the content layer for data elements supplied to the skinnable
container. With the host component metatag and necessary states declared, the custom
skin is applied to a SkinnableDataContainer through the skinClass style property:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>
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<s:layout>
<s:Verticallayout />
</s:layout>

<s:SkinnableDataContainer id="container" width="200" height="200"
itemRenderer="spark.skins.spark.DefaultItemRenderer"
skinClass="com.oreilly.fcb4.CustomDataGroupSkin">

<s:dataProvider>

<s:ArrayCollection

id="collection" source="{txt.split(' ')}" />
</s:dataProvider>

</s:SkinnableDataContainer>

<s:Button label="enable container"
click="{container.enabled=!container.enabled}" />

</s:Application>

The full extent of skinning and styling possibilities that the Flex 4 SDK provides is
discussed in Chapter 6, but these examples demonstrate the basic contractual agree-
ment that custom skins must fulfill when working with SkinnableContainerBase-based
containers.

2.10 Set the Background Image of a BorderContainer

Problem

You want to set the background image of a BorderContainer and control how the
graphic is applied as a fill.

Solution

Use either the background image style properties of the BorderContainer or the back
groundFill property to apply a BitmapFill directly.

Discussion

The BorderContainer is a convenience container for IVisualElement child elements that
exposes style properties pertaining to the border and background displays of a con-
tainer not found directly on its superclass, the SkinnableContainer. When using a Skin
nableContainer, border and background styles are handled by a skin class applied to
the container. The BorderContainer class provides style properties for the border and
background that can be set inline in MXML markup or through CSS; it also provides
two properties, borderStroke and backgroundImage, that allow you to apply styles using
graphic elements.
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The following example demonstrates setting the style properties for a background im-
age inline on a BorderContainer:
<s:BorderContainer width="200" height="200"
cornerRadius="10" borderStyle="inset"

backgroundImage="@Embed(source="background.jpg")"
backgroundImageFillMode="{BitmapFillMode.REPEAT}">

<s:layout>
<s:Verticallayout paddinglLeft="5" paddingTop="5" paddingBottom="5"
paddingRight="5" horizontalAlign="justify" />
</s:layout>

<s:Label text="Lorem ipsum dolor sit amet consectetur adipisicing elit." />
<s:Button label="click me" />

</s:BorderContainer>

Alternatively, the style properties of a BorderContainer can be applied using CSS and
set using the styleName property:
<fx:Style>

@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";

.imageBorder {
backgroundImage: Embed(source="'background.jpg');
backgroundImageFillMode: repeat;

}
</fx:Style>

<s:BorderContainer width="200" height="200"
cornerRadius="10" borderStyle="inset"
styleName="imageBorder">

<s:layout>
<s:Verticallayout paddingleft="5" paddingTop="5" paddingBottom="5"
paddingRight="5" horizontalAlign="justify" />
</s:layout>

<s:Label text="Lorem ipsum dolor sit amet consectetur adipisicing elit." />
<s:Button label="click me" />

</s:BorderContainer>

In the previous examples, an image from the local resource is embedded and supplied
as the backgroundImage style property value. The fill mode for the image is set using the
backgroundImageFillMode style property, which can take three values—clip, scale, and
repeat—all of which are enumerated properties of the BitmapFillMode class. When a
background image is styled with clipping, the image is rendered at its original dimen-
sions within the container. A background image with a scale value for the fill mode is
scaled to the dimensions of the container, and the repeat value repeats the image in a
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grid to fill the container region. Each background image fill mode also takes into ac-
count the container display when the cornerRadius style property is set.

Background image styles can also be applied using the backgroundFill property of a
BorderContainer. The backgroundFill property takes an implementation of the IFill
interface and will override any background style properties that have been set. You can
assign to the backgroundFill property a BitmapFill instance that exposes a fillMode
property that you can use to apply the same styling you might do with the style prop-
erties of a BorderContainer:

<s:BorderContainer width="200" height="200"
cornerRadius="10" borderStyle="inset">

<s:layout>
<s:Verticallayout paddingleft="5" paddingTop="5" paddingBottom="5"
paddingRight="5" horizontalAlign="justify" />
</s:layout>

<s:Label text="Lorem ipsum dolor sit amet consectetur adipisicing elit." />
<s:Button label="click me" />

<s:backgroundFill>
<s:BitmapFill source="@Embed('background.jpg')"
fillMode="{BitmapFillMode.REPEAT}" />
</s:backgroundFill>

</s:BorderContainer>

2.11 Use a Control Bar

Problem

You want to add a control bar to an Application or Panel container.

Solution

Use controlBarContent to add visual elements to a control bar group, and use control
BarLayout to define the layout for the control bar group.

Discussion

Both the Application and Panel containers support the addition of a control bar group
by declaring an array of IVisualElement instances as the value of the control
BarContent property. The contentBarGroup property is a Group container whose default
property value for child elements is the controlBarContent property. Visual elements
declared in MXML markup are added to the group to display a control bar, as in the
following example:
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<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Declarations>
<s:ArrayCollection
id="authors" source="{['Josh Noble',
'Garth Braithwaite', 'Todd Anderson']}" />
</fx:Declarations>

<s:Panel title="Control Bar Example" width="300" height="120">

<s:controlBarContent>
<s:DropDownList id="author(CB" width="120" dataProvider="{authors}" />
<s:Button label="select"
click="{printField.text=authorCB.selectedItem}" />
</s:controlBarContent>

<s:Group width="100%" height="100%">
<s:Label id="printField" horizontalCenter="0" verticalCenter="0" />
</s:Group>

</s:Panel>
</s:Application>

The s:DropDownList and s:Button controls are displayed in a control bar on the bottom
region of the Panel container, and upon the receipt of a click event from the Button,
the selected item from the DropDownlList is printed in the s:Label component of the
content group for the Panel.

Panel and Application each have a default layout for the optional control bar when it
is added to the display list that has predefined constraints and displays child elements
in a horizontal sequence. The layout of the control bar can be modified using the
controlBarlayout property:

<s:controlBarLayout>

<s:Verticallayout horizontalAlign="justify" />
</s:controlBarLayout>

Any LayoutBase-based layout can be attributed as a controlBarLayout. In this example,
all IvisualElement instances from the controlBarContent list will be added to the control
bar group in a vertical sequence and resized to the elemental region width-wise within
the group.

When a control bar is added to an Application, it resides by default in the upper region
of the Application container. The contentBarGroup property is considered a skin part,
allowing for the location and style of the control bar to be modified by setting a custom
skin.
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2.12 Modify Layout of Content Elements in a Panel

Problem

You want to modify the default layout of the content elements in the display list of a
Panel container.

Solution

Create a custom skin class that fulfills the contract of a skin for a Panel component and
set it as the skinClass property value. Within the custom skin, modify the layout and
declaration of skin parts to change the display of the control bar and content.

Discussion

By default, the layout property of a Panel is applied to the contentGroup skin part, which
is the group of visual elements that are displayed between the title bar and optional
control bar of the container. The Panel’s default skin class handles the layout of the
title bar, content group, and control bar, ordering them in a top-down fashion. You
can modify the position and size of each of these content elements by providing a
custom skin class to the Panel using the skinClass property.

When creating a custom skin, you must ensure that the skin adheres to a contractual
agreement with the target host component and declares any required states and content
references, referred to as skin parts. The titleDisplay and contentGroup skin parts refer
to the title bar and main content display regions of a panel. The optional content
BarGroup skin part refers to the control bar. When creating a custom skin class for a
Panel container that supports a control bar, you must declare all three skin parts as well
as the corresponding states of normal, disabled, normalWithControlBar, and disabled
WithControlBar, as in the following example:
<s:SparkSkin name="CustomPanelSkin"
xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<s:states>
<s:State name="normal" />
<s:State name="normalWithControlBar" />
<s:State name="disabled" />
<s:State name="disabledWithControlBar" />
</s:states>

<fx:Metadata>

[HostComponent ("spark.components.Panel")]
</fx:Metadata>
<s:RectangularDropShadow id="shadow" alpha="0" />

<!-- Border -->
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<s:Rect left="0" right="0" top="0" bottom="0">
<s:stroke>
<s:SolidColorStroke color="0" alpha="0.5" weight="1" />
</s:stroke>
</s:Rect>

<!-- Background -->
<s:Rect id="background" left="1" top="1" right="1" bottom="1">
<s:fill>
<s:SolidColor color="OxFFFFFF" />
</s:fill>
</s:Rect>

<!-- Content -->
<s:Group width="100%" height="100%" top="1" left="1" right="1" bottom="1">

<s:layout>
<s:Verticallayout gap="0" horizontalAlign="justify" />
</s:layout>

<!-- Control Bar -->

<s:Group>
<s:Rect width="100%" height="30">
<s:fill>
<s:SolidColor color="oxcCcCCCCC" />
</s:fill>
</s:Rect>

<s:Group id="controlBarGroup"
left="5" right="5" top="5" bottom="5"
minWidth="0" minHeight="0" height="30">
<s:layout>
<s:Horizontallayout />
</s:layout>
</s:Group>
</s:Group>

<!-- Content -->

<s:Scroller width="100%" height="100%" >
<s:Group id="contentGroup" />

</s:Scroller>

<!-- Title Bar -->

<s:Group>
<s:Rect width="100%" height="30">
<s:fill>
<s:SolidColor color="OXEEEEEE" />
</s:fill>
</s:Rect>

<s:Label id="titleDisplay" lineBreak="toFit"
left="10" height="30" verticalAlign="middle"
fontWeight="bold" />
</s:Group>
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</s:Group>
</s:SparkSkin>

CustomPanelSkin is an extension of spark.skins.SparkSkin. It enters into a contract with
spark.components.Panel (the host component declared in the [HostComponent ] metatag)
to expose the content elements for the title, content group, and control bar and any
necessary elements for display. The default layout of the target panel in this example
is changed by positioning the control bar at the top and the title bar at the bottom.
These content elements are declared as controlBarGroup and titleDisplay, respectively,
within a Group container with a Verticallayout.

Visual elements provided in the controlBarContent property of a panel are added to the
controlBarGroup skin part, and visual elements added directly to the panel are displayed
in the contentGroup skin part. The title property value of the Panel container is printed
out in the titleDisplay component. To apply a custom skin to a Panel, set the skin
Class property value to the fully qualified name of the custom skin class, as in the
following example:

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

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Declarations>
<s:ArrayCollection
id="authors" source="{['Josh Noble',
'Garth Braithwaite', 'Todd Anderson']}" />
</fx:Declarations>

<s:Panel title="Control Bar Example"
width="300" height="120"
skinClass="com.oreilly.f4cb.CustomPanelSkin">

<s:controlBarContent>
<s:DropDownList id="authorCB" width="120" dataProvider="{authors}" />
<s:Button label="select"
click="{printField.text=authorCB.selectedItem}" />
</s:controlBarContent>

<s:Group width="100%" height="100%">
<s:label id="printField" verticalCenter="0" horizontalCenter="0" />
</s:Group>

</s:Panel>
</s:Application>

The full extent of skinning and style possibilities available in the Flex 4 SDK is discussed
in Chapter 6, but the examples presented here demonstrate the basic contractual agree-
ment that a custom skin class must adhere to in order to modify the look and feel of a
panel containing an optional control bar group display.
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2.13 Track Mouse Position Within a Container

Problem

You want to keep track of the mouse position within a container for visual elements.

Solution

Add an event handler for a mouse gesture event and use the contentMouseX and
contentMouseY properties to retrieve the mouse position within the container, regardless
of the position of the interactive element that dispatched the event.

Discussion

When an event handler for a mouse gesture is declared for an event on a container,
a MouseEvent object is passed to the method with the localX and localY properties
attributed to the mouse position within the interactive element that originally
dispatched the event. UIComponent-based elements have contentMouseX and content
MouseY read-only properties that relate to the mouse position within those elements,
regardless of its position within any child elements. Because the properties are read-
only, their values cannot be bound to. You can retrieve these values within an event
handler for a mouse gesture, as in the following example:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Library>
<fx:Definition name="RadialBox">
<s:Rect width="100" height="100">
<s:fill>
<s:LinearGradient>
<s:entries>
<s:GradientEntry color="0xFF0000" />
<s:GradientEntry color="0x00FF00" />
<s:GradientEntry color="0x0000FF" />
</s:entries>
</s:LinearGradient>
</s:fill>
</s:Rect>
</fx:Definition>
<fx:Definition name="LinearBox">
<s:Rect width="100" height="100">
<s:fill>
<s:RadialGradient>
<s:entries>
<s:GradientEntry color="0xFF0000" />
<s:GradientEntry color="0x00FF00" />
<s:GradientEntry color="0x0000FF" />
</s:entries>
</s:RadialGradient>
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</s:fill>
</s:Rect>
</fx:Definition>
</fx:Library>

<fx:Script>
<1 [CDATA[
import mx.graphics.SolidColor;
private var bmd:BitmapData;

private function handleGroupCreation():void

{
bmd = new BitmapData(group.contentWidth, group.contentHeight);
bmd.draw( group );
}
private function handleMouseMove( evt:MouseEvent ):void
{
var xpos:int = group.contentMouseX;
var ypos:int = group.contentMouseY;
var rectColor:SolidColor = new SolidColor(bmd.getPixel(xpos,
ypos));
chip.fill = rectColor;
contentLocalPoint.text = "Content Local: " + xpos + " : " + ypos;
mouseLocalPoint.text = "Mouse Local: " + evt.localX + "
+ evt.localy;
}
11>

</fx:Script>

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

<s:Group id="group"
creationComplete="handleGroupCreation();"
mouseMove="handleMouseMove(event);">

<s:layout>
<s:Horizontallayout gap="2" verticalAlign="middle" />
</s:layout>

<fx:RadialBox />
<s:Button label="button (1)" />
<fx:LinearBox />

</s:Group>

<s:Label id="contentlLocalPoint" />
<s:Label id="mouselocalPoint" />

<s:Rect id="chip" width="30" height="30">
<s:stroke>
<s:SolidColorStroke color="0x000000" />
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</s:stroke>
</s:Rect>

</s:Application>

As each mouseMove event is received in the Group container, the handleMouseMove()
method is invoked and the fill color value for the s:Rect graphic element is updated
based on the pixel color under the mouse cursor using the contentMouseX and content
MouseY properties. Two s:Label components print out the mouse position in its relation
to the container and the interactive element, such as the s:Button control, that first
dispatched the event. Because graphic elements are not considered interactive (and thus
do not dispatch mouse events), the local mouse positions printed out will be the same
as the content mouse positions when the cursor is over a graphic element.

The contentMouseX and contentMouseY properties represent the mouse position within

the target UIComponent-based element, including regions that are only accessible

through scrolling. The global mouse position with regards to any layout constraints

applied to the container itself can be retrieved using the contentToGlobal() method:
var pt:Point = group.contentToGlobal( new Point( group.contentMouseX,

group.contentMouseY ) );
globalPoint.text = "Global Point: " + pt.x + " : " + pt.y;

Likewise, any global point can be converted to content-local coordinates using the
globalToContent() method of a UIComponent-based component.

2.14 Drag and Drop Between Visual Containers

Problem

You want to enable drag-and-drop capabilities so you can move visual elements be-
tween containers.

Solution

Enable any interactive visual element as a drag initiator by assigning a mouseDown event
handler to the element and enable any container as a drag recipient by assigning it drag-
and-drop event handlers. Upon invocation of the mouseDown handler, assign the relevant
data to a DragSource instance to be handed to the DragManager. When entering a
dragEnter event for the drop target, determine the acceptance of a drop operation on
the container based on the appropriate data. Once a drop container has accepted a
dragDrop event, remove the dragged visual element from its owner and add it to the
target drop container.

Discussion

Drag-and-drop support can be added to any element that extends mx.core.UICompo
nent. Within a drag-and-drop operation there is an initiator and a receiver. Any instance
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of UIComponent can receive the series of operations initiated by a drag gesture and dis-
patch events accordingly; these events include dragEnter, dragExit, dragOver, drag
Drop, and dragComplete.

To initialize a drag-and-drop gesture, add data relevant to the drag-and-drop operation
to a DragSource object within a mouseDown event handler. The DragSource object is given
to the DragManager through the static doDrag() method. The DragSource object held by
the DragManager is used to determine the acceptance of a drop event on a target container
and is handled in the dragDrop event handler to perform the appropriate action.

The following example demonstrates moving children from one visual element con-
tainer to another:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<! [CDATA[

import mx.core.IUIComponent;
import mx.managers.DragManager;
import mx.core.DragSource;
import spark.components.SkinnableContainer;
import mx.events.DragEvent;
import mx.core.IVisualElement;

private function handleStartDrag( evt:MouseEvent ):void

{
// grab the item renderer and relevant data
var dragItem:IUIComponent = evt.target as IUIComponent;
var dragSource:DragSource = new DragSource();
dragSource.addData( dragItem, "item" );
DragManager.doDrag( dragItem, dragSource, evt );

}

protected function handleDragEnter( evt:DragEvent ):void

{
if( evt.dragSource.hasFormat( "item" ) )

DragManager.acceptDragDrop( evt.target as IUIComponent );

}

protected function handleDragDrop( evt:DragEvent ):void

{
var dragItem:0Object = evt.dragSource.dataForFormat( "item" );
var dragItemOwner:SkinnableContainer = ( dragItem.owner as

SkinnableContainer );
dragItemOwner.removeElement( dragItem as IVisualElement );
var targetOwner:SkinnableContainer = ( evt.target as
SkinnableContainer );

targetOwner.addElement( dragItem as IVisualElement );

}

11>
</fx:Script>
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<s:SkinnableContainer width="200" height="180"
dragEnter="handleDragEnter(event);"
dragDrop="handleDragDrop(event);"
skinClass="com.oreilly.f4cb.CustomBorderSkin">
<s:layout>
<s:Horizontallayout />
</s:layout>
<s:Button label="drag me (1)" mouseDown="handleStartDrag(event);" />
<s:Button label="drag me (2)" mouseDown="handleStartDrag(event);" />
<s:Button label="drag me (3)" mouseDown="handleStartDrag(event);" />
</s:SkinnableContainer>

<s:SkinnableContainer x="210" width="200" height="180"
dragEnter="handleDragEnter(event);"
dragDrop="handleDragDrop(event);"
skinClass="com.oreilly.f4cb.CustomBorderSkin">
<s:layout>
<s:Verticallayout />
</s:layout>
<s:Button label="drag me (4)" mouseDown="handleStartDrag(event);" />
<s:Button label="drag me (5)" mouseDown="handleStartDrag(event);" />
<s:Button label="drag me (6)" mouseDown="handleStartDrag(event);" />
</s:SkinnableContainer>

</s:Application>

When a s:Button control in the display list of either of the SkinnableContainers
dispatches a mouseDown event, the handleStartDrag() method is invoked and a Drag
Source object is added to the DragManager. The static doDrag() method of the
DragManager initiates a drag-and-drop gesture. It requires at least three arguments:
the drag initiator item reference, a DragSource object, and the initiating MouseEvent. The
image rendered during a drag operation is a rectangle with alpha transparency, by de-
fault. The dragged image (referred to as a drag proxy) can be changed through the
dragImage and imageAlpha arguments of the doDrag() method.

Assigning event handlers for dragEnter and dragDrop events identifies the containers as
targets for the drag-and-drop actions initiated by the Button controls. Within the
handleDragEnter () method, the data format is evaluated to see whether the target con-
tainer accepts drop actions. The static acceptDragDrop() method of the DragManager
registers the container as a drop target. Once a container is accepted as a receiver for
drag-and-drop actions, any subsequent actions associated with the gesture are passed
to the container and the appropriate events are dispatched. Within the dragDrop event
handler, the drag initiator held on the DragSource object of the operation is used to
remove that object from its current owner container and add it to the target drop
container.

Though the previous example demonstrates using the default operation of moving an
element from one container to another, it is possible to implement a copy operation.
The following example demonstrates copying a visual element from one container to
another without allowing the initiating owner to receive a drop operation:
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<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<! [CDATA[

import spark.components.Button;
import mx.managers.DragManager;
import mx.core.DragSource;
import spark.components.SkinnableContainer;
import mx.events.DragEvent;
import mx.core.IVisualElement;
import mx.core.IUIComponent;

private function handleStartDrag( evt:MouseEvent ):void
{
// grab the item renderer and relevant data
var dragItem:Button = evt.target as Button;
var transferObject:Object = {label:dragItem.label,
owner:dragItem.owner};
var dragSource:DragSource = new DragSource();
dragSource.addData( transferObject, "item" );
DragManager.doDrag( dragItem, dragSource, evt, null, o, 0, 0.5,
false );
}

protected function handleDragEnter( evt:DragEvent ):void
if( evt.dragSource.hasFormat( "item" ) )
var targetOwner:SkinnableContainer = ( evt.target as
SkinnableContainer );
var transferObject:Object = evt.dragSource.dataForFormat(
"item" );

if( targetOwner != transferObject.owner )

DragManager.acceptDragDrop( evt.target as IUIComponent );

}

}

protected function handleDragDrop( evt:DragEvent ):void

{
var transferObject:Object = evt.dragSource.dataForFormat( "item" );
var dragItem:Button = new Button();
dragItem.label = transferObject.label;
var targetOwner:SkinnableContainer = ( evt.target as

SkinnableContainer );

targetOwner.addElement( dragItem as IVisualElement );

}

1>
</fx:Script>

<s:SkinnableContainer width="200" height="180"
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dragEnter="handleDragEnter(event);"
dragDrop="handleDragDrop(event);"
skinClass="com.oreilly.f4cb.CustomBorderSkin">
<s:layout>
<s:Horizontallayout />
</s:layout>
<s:Button label="drag me (1)" mouseDown="handleStartDrag(event);" />
<s:Button label="drag me (2)" mouseDown="handleStartDrag(event);" />
<s:Button label="drag me (3)" mouseDown="handleStartDrag(event);" />
</s:SkinnableContainer>

<s:SkinnableContainer x="210" width="200" height="180"
dragEnter="handleDragEnter(event);"
dragDrop="handleDragDrop(event);"
skinClass="com.oreilly.f4cb.CustomBorderSkin">
<s:layout>
<s:Verticallayout />
</s:layout>
<s:Button label="drag me (4)" mouseDown="handleStartDrag(event);" />
<s:Button label="drag me (5)" mouseDown="handleStartDrag(event);" />
<s:Button label="drag me (6)" mouseDown="handleStartDrag(event);" />
</s:SkinnableContainer>

</s:Application>

When the mouseDown event handler is invoked, a generic object representing the initiat-
ing s:Button (with any appropriate property values preserved) is created and passed as
the data transfer object of the DragSource instance. The handleDragEnter event handler
is used not only to determine the validity of the drag initiator, but also to see if the
source and target of the operation are the same. If so, no further drag-and-drop oper-
ations are allowed on the container that dispatched the dragEnter event. If the target
container is a valid receiver for the drag-and-drop action, the handleDragDrop() method
is invoked and a new Button control is created based on the generic object of the
DragSource and is added to the target container.

Using the DragManager is a convenient way to move and copy visual elements from one
container to another. If you need more control over the drag-and-drop operation, how-
ever, you can transfer elements from one container to another using mouse event han-
dlers and methods of the content API, such as addElement() and removeElement().

2.15 Drag and Drop Between Data Containers

Problem

You want to enable drag-and-drop capabilities between multiple DataGroup containers
so you can easily add and remove data items.

68 | Chapter2: Containers



Solution

Assign a mouseDown event handler to item renderers as they are added to a DataGroup
container and assign drag-and-drop event handlers to any receiving data containers.
Upon receipt of the mouseDown event, assign the data held on the target item renderer
as the DataSource handled by the DragManager to initiate the drag-and-drop operation.
Use the data from the DataSource object to determine the acceptance of a drop gesture
for the target container as drag events are dispatched and, when the dragDrop event is
received, remove the dragged data from the collection of the initiating container and
add the data to the collection of the target drop container.

Discussion

Within a drag-and-drop operation, there is an initiator and a receiver. The initiator
begins the drag-and-drop operation by invoking the static doDrag() method of the
DragManager, typically in response to a user gesture such as a mouseDown event. Any
UIComponent-based element can be a receiver of drag-and-drop gestures and dispatch
events accordingly. Some list-based components in the Flex SDK, such as List, have
built-in support for managing drag-and-drop operations to help automate the process
of moving data from one container to another or within a container itself. DataGroup
and SkinnableDataContainer do not have built-in support, but they can be enabled to
receive drag-and-drop operations as they are extensions of UIComponent.

The example for this recipe is split up into two parts, a view and a controller, to better
demonstrate how to programmatically move data from one data container’s collection
to another. The view is an extension of an ActionScript-based controller and is made
up of two scroll-enabled s : SkinnableDataContainer containers with their own specified
data collections and itemRenderer instances:

<ApplicationViewController xmlns="*"
xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
<fx:Script>
<1[CDATA[
import com.oreilly.f4cb.CustomScrollableSkin;
11>
</fx:Script>

<fx:Declarations>

<s:ArrayCollection id="collectionOne">
<s:Button label="button (1)" />
<s:Button label="button (2)" />
<s:Button label="button (3)" />

</s:ArrayCollection>

<s:ArrayCollection id="collectionTwo">
<s:Button label="button (4)" />
<s:Button label="button (5)" />
<s:Button label="button (6)" />

</s:ArrayCollection>
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</fx:Declarations>

<layout>
<s:Horizontallayout />
</layout>

<s:SkinnableDataContainer width="160" height="140"
rendererAdd="handleRendererAdd(event)"
dataProvider="{collectionOne}"
dragEnter="handleDragEnter(event);"
dragDrop="handleDragDrop(event);"
itemRenderer="spark.skins.spark.
DefaultComplexItemRenderer"”
skinClass="com.oreilly.f4cb.CustomScrollableSkin">
<s:layout>
<s:Verticallayout paddinglLeft="5" paddingRight="5"
paddingTop="5" paddingBottom="5" />
</s:layout>
</s:SkinnableDataContainer>

<s:SkinnableDataContainer width="160" height="140"
rendererAdd="handleRendererAdd(event)"
dataProvider="{collectionTwo}"
dragEnter="handleDragEnter(event);"
dragDrop="handleDragDrop(event);"
itemRenderer="spark.skins.spark.DefaultItemRenderer"
skinClass="com.oreilly.f4cb.CustomScrollableSkin">
<s:layout>
<s:Horizontallayout paddingleft="5" paddingRight="5"
paddingTop="5" paddingBottom="5" />
</s:layout>
</s:SkinnableDataContainer>

</ApplicationViewController>

The collection for each SkinnableDataContainer container is a set of s:Button controls.
The containers’ itemRenderer instances differ in how they render data on the content
layer: the first declared container renders each button with its skin intact by assigning
the DefaultCompleteItemRenderer class as the item renderer, while the second declared
container renders only the label assigned to the button control by assigning the
DefaultItemRenderer class as the item renderer.

The handleRendererAdd() method is assigned as an event handler for rendererAdd. Sim-
ilar to the elementAdd and elementRemove events of the content API, DataGroup and
SkinnableDataContainer dispatch rendererAdd and rendererRemove events whenever an
element representing a data object from the collection is added to or removed from the
content layer of the container, respectively. Event handlers for the dragEnter and drag
Drop events are assigned to each container in order to handle those specific operations
during a drag-and-drop operation:
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package

import
import

import
import
import
import
import
import

import
import
import
import
import

public
{

flash.display.DisplayObjectContainer;
flash.events.MouseEvent;

mx.collections.IList;
mx.core.DragSource;
mx.core.IUIComponent;
mx.core.IVisualElement;
mx.events.DragEvent;
mx.managers.DragManager;

spark.components.Application;
spark.components.Group;
spark.components.SkinnableDataContainer;
spark.components.supportClasses.ItemRenderer;
spark.events.RendererExistenceEvent;

class ApplicationViewController extends Application

private var dragItem:Group;

protected function handleRendererAdd( evt:RendererExistenceEvent ):void

{

}

// assign weak reference listener to visual item renderer

var item:IVisualElement = evt.renderer;

( item as DisplayObjectContainer ).mouseChildren = false;

item.addEventListener( MouseEvent.MOUSE DOWN, handleStartDrag, false,
0, true );

private function handleStartDrag( evt:MouseEvent ):void

{

}

// grab the item renderer and relevant data
var target:UIComponent = evt.target as UIComponent;
var dragItem:Object = {owner:target.owner,
data:( target as
IDataRenderer ).data};
var dragSource:DragSource = new DragSource();
dragSource.addData( dragItem, "itemRenderer" );
DragManager.doDrag( target, dragSource, evt );

protected function handleDragEnter( evt:DragEvent ):void

{

}

if( evt.dragSource.hasFormat( "itemRenderer" ) )
DragManager.acceptDragDrop( evt.target as IUIComponent );

protected function handleDragDrop( evt:DragEvent ):void

{

var dragItem:Object = evt.dragSource.dataForFormat( "itemRenderer" );

var ownerCollection:IList = ( dragItem.owner as
SkinnableDataContainer ).dataProvider;

ownerCollection.removeItemAt( ownerCollection.getItemIndex(
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dragItem.data ) );

var targetCollection:IList = ( evt.target as
SkinnableDataContainer ).dataProvider;
targetCollection.addItem( dragItem.data );

}

The event object for a rendererAdd event dispatched from a DataGroup or a Skinnable
DataContainer is a RendererExistenceEvent. Theitem renderer that dispatched the event
can be referenced using the renderer property of the event object and is attributed as
an IVisualElement. In this example, a weak-referenced mouseDown event handler is as-
signed to the item renderer upon receipt of a rendererAdd event by the Application
ViewController and is attributed as the handleStartDrag() method.

When the mouseDown event handler is invoked, the initiating element is attributed as a
UIComponent instance and a generic Object is created to hold the data property assigned
to the element during instantiation. The generic Object is assigned as the drag data on
a DragSource object, which is passed into the DragManager to initiate a drag-and-drop
operation. When the dragged item enters the content layer of a container, the
dragEnter event handler assigned to that container is invoked and is used to determine
whether the data being dragged is acceptable for the container, using the static accept
DragDrop() method of DragManager. If the container is accepted as a receiver, the drag
Drop event handler is invoked upon a drop operation. Upon an accepted drop operation,
the generic Object handled by the DragSource is used to remove the dragged data from
the collection of its original container and add it to the collection of the drop target
container.

Using the DragManager is a convenient way to move data items from one container to
another. However, if more control over the operation is needed, data items can be
transferred between containers or within a single container using the mouse event han-
dlers and methods of the collections API, such as addItem(), addItemAt(), and
removeItem().

2.16 Add a Spark Layout Container to a MX Navigation

Container

Problem

You want to add visual components from the Spark set to a MX navigation container.
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Solution

Add a Spark NavigatorContent container as a child of the desired MX navigation con-
tainer. Elements from both the Spark and MX component sets can be added as children
to the NavigatorContent container.

Discussion

Although it is recommended to use Spark containers in preference to MX containers
because of their improved runtime performance and separation of responsibilities, the
two sets do not have identical navigation containers in the Flex 4 SDK. Consequently,
depending on development requirements, use of MX navigation containers may be
necessary. Containers and components from the Spark set cannot be declared directly
as content for Halo containers, however, because child containers are attributed as
implementations of INavigatorContent.

To add Spark elements to a MX container, they must be added to a NavigatorContent
container as in the following example:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<mx:Accordion width="300" height="300" headerHeight="50">
<s:NavigatorContent label="Container 1"
width="100%" height="100%">
<s:layout>
<s:Verticallayout />
</s:layout>
<s:Button />
<s:Ellipse width="100" height="100">
<s:fill>
<s:SolidColor color="OxFFCCFF" />
</s:fill>
</s:Ellipse>
<s:DropDownList />
</s:NavigatorContent>
<s:NavigatorContent label="Container 2"
width="100%" height="100%">
<s:layout>
<s:Horizontallayout />
</s:layout>
<s:CheckBox />
<s:Rect width="100" height="100">
<s:fill>
<s:SolidColor color="0xCCFFCC" />
</s:fill>
</s:Rect>
<s:HSlider />
</s:NavigatorContent>
</mx:Accordion>

</s:Application>
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NavigatorContent is an extension of SkinnableContainer and implements the INaviga
torContent interface. The INavigatorContent interface exposes common properties,
such as label and icon, for child content of MX navigation containers and extends
IDeferredContentOwner. The IDeferredContentOwner interface is an extension of
IUIComponent. It fulfills a contract for NavigatorContent, being a valid child of a navi-
gation container from the MX set, and also allows for deferred instantiation of the
container. Because Spark containers support children from both the Spark and MX
component sets, elements from both architectures (including GraphicElement-based
elements) can be added to a NavigatorContent container.

2.17 (reate a Spark-Based ViewStack

Problem

You want to create a container that holds multiple child containers that are lazily
instantiated upon request.

Solution

Create a custom GroupBase-based container and assign an Array-based property to the
[DefaultProperty] metatag for the container that represents the declared MXML chil-
dren. Expose selectedIndex and selectedChild properties to represent the currently
displayed child container, and override the protected commitProperties() method to
add the appropriate child to the display list of the view stack.

Discussion

The Spark container set does not provide equal parity to the navigational containers in
the MX container set (such as Accordion and ViewStack). You can create Spark equiv-
alents to these MX navigational containers, however, using the content API, as well as
state management and the new skinning capabilities of the Spark architecture.

The ViewStack container from the MX component set acts as a navigation container for
multiple child containers within a single display. As the selected container is changed,
the current container is removed from the display list of the ViewStack and replaced
with the requested container. Optionally, child containers can be lazily created using
what is referred to as deferred instantiation. Although the Spark container set does not
offer such a container, you can create a similar one, as shown in the following example:

package com.oreilly.f4cb
{

import mx.core.IVisualElement;

import spark.components.BorderContainer;
import spark.events.IndexChangeEvent;

[Event(name="change", type="spark.events.IndexChangeEvent")]
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[DefaultProperty("content")]
public class CustomViewStack extends BorderContainer
{
[ArrayElementType("mx.core.IVisualElement")]
protected var _content:Array;
protected var _selectedIndex:int = -1;
protected var _selectedChild:IVisualElement
protected var _pendingSelectedIndex:int = -1;

override protected function commitProperties() : void

{
super.commitProperties();
// if pending change to selectedIndex property
if( _pendingSelectedIndex != -1 )
// commit the change
updateSelectedIndex( _pendingSelectedIndex );
// set pending back to default
_pendingSelectedIndex = -1;
}
}
protected function updateSelectedIndex( index:int ):void
{
// store old for event
var oldIndex:int = selectedIndex;
// set new
_selectedIndex = index;
// remove old element
if( numElements > 0 )
removeElementAt( 0 );
// add new element
selectedChild = content[ selectedIndex];
addElement( _selectedChild );
// dispatch index change
var event:IndexChangeEvent = new IndexChangeEvent(
IndexChangeEvent.CHANGE,
false, false,
oldIndex, _selectedIndex );
dispatchEvent( event );
}

private function getElementIndexFromContent( element:IVisualElement ):int

{

if( _content == null ) return -1;
var i:int = _content.length;

var contentElement:IVisualElement;
while( --i > -1)

contentElement = _content[i] as IVisualElement;
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if( contentElement == element )

{
break;
}
}
return i;
}
[Bindable]

[ArrayElementType("mx.core.IVisualElement")]
public function get content():Array /*IVisualElement*/

{

return _content;

public function set content( value:Array /*IVisualElement*/ ):void

{
_content = value;
// update selected index based on pending operations
selectedIndex = pendingSelectedIndex == -1 ? 0 :
_pendingSelectedIndex;
}
[Bindable]
public function get selectedIndex():int
{
return selectedIndex = pendingIndex == -1"
" o
": _pendingIndex

public function set selectedIndex( value:int ):void
if( _selectedIndex == value ) return;

_pendingSelectedIndex = value;
invalidateProperties();

}

[Bindable]
public function get selectedChild():IVisualElement
{

return _selectedChild;
public function set selectedChild( value:IVisualElement ):void

if( _selectedChild == value ) return;

// if not pending operation on selectedIndex, induce
if( _pendingSelectedIndex == -1 )

var proposedIndex:int = getElementIndexFromContent( value );
selectedIndex = proposedIndex;
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// else just hold a reference for binding update
else selectedChild = value;

}

The content property of the CustomViewStack in this example is an array of IVisual
Element-based objects and is declared as the [DefaultProperty] value for the class.
Consequently, any child elements declared within the MXML markup for a Custom
ViewStack instance are considered elements of the array, and the view stack manages
how those child elements are instantiated.

The selectedIndex and selectedChild properties are publicly exposed to represent the
requested child to display within the custom view stack. Lazy creation of the child
containers is accomplished by deferring instantiation of children to the first request to
add a child to the display list using the addElement () method of the content API.

The CustomViewStack container can be added to an application in MXML markup just
like any other container, as long as the namespace for the package in which it resides

is defined:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
xmlns:f4cb="com.oreilly.f4cb.*">

<fx:Declarations>
<fx:String id="lorem">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<fx:Script>
<I[CDATA[
private function changeIndex():void
{
var index:int = viewstack.selectedIndex;
index = ( index + 1 > viewstack.content.length - 1)
20 :
index + 1;
viewstack.selectedIndex = index;
}
11>
</fx:Script>

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

<f4cb:CustomViewStack id="viewstack" width="300" height="300"
skinClass="com.oreilly.f4cb.CustomBorderSkin">
<s:Group id="child1"
width="800" height="100%"
clipAndEnableScrolling="true">
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<s:layout>
<s:Verticallayout horizontalAlign="justify" />
</s:layout>
<s:Button label="top" />
<s:Button label="bottom" bottom="0" />
</s:Group>
<s:Panel id="child2"
width="100%" height="200"
title="Child 2">
<s:Scroller>
<s:Group width="100%" height="100%">
<s:layout>
<s:Verticallayout horizontalAlign="center" />
</s:layout>
<s:Button label="panel button 1" />
<s:Button label="panel button 2" />
</s:Group>
</s:Scroller>
</s:Panel>
<s:DataGroup id="child3"
width="100%" height="100%"
itemRenderer="spark.skins.spark.DefaultItemRenderer">
<s:layout>
<s:Verticallayout />
</s:layout>
<s:dataProvider>
<s:ArrayCollection source="{lorem.split(' ')}" />
</s:dataProvider>
</s:DataGroup>
</f4cb:CustomViewStack>

<s:Button label="switch index" click="changeIndex();" />

<s:HGroup>
<s:Button label="select child 1"
enabled="{viewstack.selectedChild != child1}"
click="{viewstack.selectedChild = child1}" />
<s:Button label="select child 2"
enabled="{viewstack.selectedChild != child2}"
click="{viewstack.selectedChild = child2}" />
<s:Button label="select child 3"
enabled="{viewstack.selectedChild != child3}"
click="{viewstack.selectedChild = child3}" />
</s:HGroup>

</s:Application>

Children of the CustomViewStack are declared in markup, but they are added to the
defined [DefaultProperty] metatag and are not initially added to the display list of
the view stack. Instead, it is deferred to the container to create children as they are
requested using the selectedIndex and selectedChild properties. The selectedIndex
and selectedChild properties are bindable and allow for visual and functional updates
to the s:Button controls in the Application container for this example.

78 | Chapter2: Containers



To enable scrolling within the view stack, a custom skin is applied that fulfills the
contract for a BorderContainer-based container. A Group container with a reference id
of contentGroup is declared and wrapped within a Scroller component, as in the fol-
lowing example:

<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark">

<fx:Metadata>
<1 [CDATA[
[HostComponent ("spark.components.BorderContainer")]
11>

</fx:Metadata>

<s:states>
<s:State name="normal" />
<s:State name="disabled" />
</s:states>

<s:Rect width="100%" height="100%">
<s:stroke>
<s:SolidColorStroke color="#000000" />
</s:stroke>
<s:fill>
<s:SolidColor color="#FFFFFF" />
</s:fill>
</s:Rect>

<s:Scroller width="100%" height="100%"
left="2" right="2" top="2" bottom="2">
<s:Group id="contentGroup"
left="0" right="0" top="0" bottom="0"
minWidth="0" minHeight="0" />
</s:Scroller>

</s:Skin>

This example demonstrates a technique for accomplishing deferred instantiation of
child elements of a Spark-based navigation container that can be applied to creating
equivalents of navigation containers from the MX set within the Flex 4 SDK.
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CHAPTER 3
Layout

Visual elements of an application are sized and positioned within a parent container
based on rules provided to and by a managing layout. The Flex Framework provides
two sets of containers for layout: MX and Spark. The MX containers reside in the
mx. containers package of the Flex Framework, while the Spark containers reside in the
spark.components package. Though both container sets inherit from UIComponent, they
differ in how they lay out and manage the children in their display lists.

Within a MX container (such as Box), the size and position of the children are managed
by the container’s layout rules and constraints, which are internally defined and based
on specified properties and styles. In contrast, the Spark set provides a level of abstrac-
tion between the container and the layout and allows you to define the layout separately
from the skin and style. The separation of the layout from the container not only pro-
vides greater flexibility in terms of runtime modifications but also cuts down on the
rendering cycle for a container, as the style properties of a container may not be directly
related to the layout. A Spark layout manages the size and positioning of the target
container’s child elements and is commonly referred to as the container’s layout dele-
gate. Commonly used layout classes for Spark containers, such as Verticallayout, can
be found in the spark.layouts package of the Flex Framework and are extensions of
the base LayoutBase class.

When you provide a layout delegate to a Spark container, the target property of the
layout is attributed as the targeted container and considered to be a GroupBase-based
element. The containers available in the Spark set, such as Group and DataGroup, are
extensions of GroupBase and provide a set of methods and properties for accessing their
child elements. This set is commonly referred to as the content API. Containers that
handle visual elements directly, such as Group and SkinnableContainer, expose methods
and attributes of the content API by implementing the IVisualElementContainer inter-
face. Containers that handle data items that are presented based on item renderers,
such as DataGroup and SkinnableDataContainer, provide the same methods and attrib-
utes directly on their extensions of GroupBase. The layout delegate of a container uses
the content API to access and manage that container’s child elements.
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Child elements accessed from the content API are attributed as implementations of the
IvisualElement interface. This interface exposes implicit properties that allow you to
access and modify common properties that relate to how the element is laid out and
displayed in a container. IVisualElement is an extension of the ILayoutElement interface,
which exposes constraint properties and accessor methods that layout delegates use to
size and position children within a target container. With UIComponent implementing
the IVisualElement interface, you can add elements from both the MX and Spark com-
ponent sets to the display list of a Spark container and manage them using a layout
delegate.

3.1 Position Children Linearly

Problem

You want to control the layout of children in a container, positioning them either
horizontally or vertically.

Solution

Assign either Horizontallayout or Verticallayout to the layout property of the con-
tainer, and set the desired alignment properties to the children along the axis of the
specified layout.

Discussion

The Horizontallayout and Verticallayout classes are extensions of the spark.layout.
LayoutBase class and lay out the child elements of a container in a horizontal or vertical
sequence, respectively. Spark layouts handle only the size and position of child ele-
ments. Attributes related to dimension and positioning constraints are not available on
Spark layouts; these are properties of the targeted Spark container.

You can define distances between child elements using the gap property of the
Horizontallayout and Verticallayout classes. For example:
<s:Group>
<s:layout>

<s:Verticallayout gap="10" />
</s:layout>

<s:TextInput text="hello world" />
<s:Button label="click me" />

</s:Group>

The <s:Group> tag defines the parent Spark container, whose layout manager is specified
as a Verticallayout instance. This example lays out the child elements of the Group
container vertically and distanced from each other by 10 pixels.
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To position child elements relative to the container boundaries, assign values to the
paddingleft, paddingRight, paddingTop, and paddingBottom properties of the layout
container, as shown here:
<s:Group>
<s:layout>
<s:Horizontallayout gap="5"
paddinglLeft="10" paddingRight="10"

paddingTop="10" paddingBottom="10" />
</s:layout>

<s:TextInput text="hello world" />
<s:Button label="click me" />

</s:Group>

If you define a fixed or relative (using percent values) size for the container, the verti
calAlign and horizontalAlign properties of HorizontallLayout and Verticallayout,
respectively, are used by the layout to position each of the container’s child elements
with respect to each other and the container boundaries:

<s:Group width="300">
<s:layout>
<s:Verticallayout horizontalAlign="center" />
</s:layout>

<s:TextInput text="hello world" />
<s:Button label="click me" />

</s:Group>

3.2 Switch Layout Management at Runtime

Problem

You want to change the layout sequence of child elements at runtime.

Solution

Update the declared layout property of a Spark container at runtime in response to an
event.

Discussion

The layout property of a Spark container defines the layout management delegate for
child elements in the container’s display list. The default layout instance for a Spark
container is spark.layouts.Basiclayout, which places children using absolute posi-
tioning. When the default layout is specified for a container, child elements are stacked
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upon each other based on their declared depths and the position of each element within
the declared display list. You can instead supply sequenced-based layouts from the
spark.layouts package or create custom layouts to manage the size and positioning of
child elements.

The layout implementation for a Spark container can also be switched at runtime, as
in the following example:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
creationComplete="handleCreationComplete();">

<fx:Declarations>
<s:Verticallayout id="vlLayout" gap="5" />
<s:Horizontallayout id="hLayout" gap="5" />
</fx:Declarations>

<fx:Script>
<1[CDATA[
import spark.layouts.Verticallayout;

private function handleCreationComplete():void

{

}
private function togglelayout():void

layout = vlayout;

layout = ( layout is Verticallayout ) ? hLayout : vlayout;
}

1>
</fx:Script>

<s:TextInput text="hello world" />
<s:Button label="click me" click="togglelLayout();" />

</s:Application>

In this example, the target container for the layout is the Application container. Two
separate layout managers are declared in the <fx:Declarations> tag, and the designated
layout is updated based on a click of the Button control, changing from Vertical
Layout to Horizontallayout.

The next example shows how to switch between these two layouts in a MX container:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<! [CDATA[
import mx.containers.BoxDirection;

private function togglelayout():void
{
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container.direction =
( container.direction == BoxDirection.VERTICAL )
? BoxDirection.HORIZONTAL
: BoxDirection.VERTICAL;
}
1>
</fx:Script>

<mx:Box id="container" direction="vertical">

<s:TextInput text="hello world" />
<s:Button label="click me" click="toggleLayout();" />

</mx:Box>
</s:Application>

With respect to layout management, the main difference between Spark and MX con-
trols has to do with the separation of responsibilities for the parent container. Within
the Spark architecture, you specify a layout delegate for a target container. This allows
you to easily create multiple layout classes that manage the container’s child elements
differently. Within the context of the MX architecture, any modifications to the layout
of children within a container are confined to properties available on the container.
Instead of easily changing layout delegates at runtime as you can do in Spark, one or
more properties need to be updated, which invokes a re-rendering of the display.

This ability to switch layoutimplementations easily is a good example of the advantages
of the separation of layout and containers within the Spark architecture of the Flex 4
SDK, and the runtime optimizations it enables.

3.3 Align and Size Children Within a Layout

Problem

You want to define the alignment of child elements within a container.

Solution

Use the verticalAlign and horizontalAlign properties of a sequenced-based layout.

Discussion

Using Horizontallayout, Verticallayout, and TileLayout, you can uniformly align the
child elements of a container. To define the alignment along the x-axis, use the
verticalAlign property of the Horizontallayout class; along the y-axis, use the hori
zontalAlign property of the Verticallayout class. TileLayout supports both the verti
calAlign and horizontalAlign properties; it lays out the child elements of a container
in rows and columns.
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The available property values for horizontalAlign and verticalAlign are enumerated
in the spark.layouts.HorizontalAlign and spark.layouts.VerticalAlign classes,
respectively, and correspond to the axis on which child elements are added to the
container.

The following example demonstrates dynamically changing the alignment of child
elements along the y-axis:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<1[CDATA[
import spark.layouts.HorizontalAlign;
private function changeAlignment():void

{
vLayout.horizontalAlign =
(vLayout.horizontalAlign == HorizontalAlign.LEFT)
? HorizontalAlign.RIGHT
: HorizontalAlign.LEFT;
}
1>

</fx:Script>
<s:Panel title="Alignment Example" width="300">

<s:layout>
<s:Verticallayout id="vLayout"
horizontalAlign="{HorizontalAlign.LEFT}" />
</s:layout>

<s:DropDownList />
<s:HSlider />
<s:Button label="button" click="changeAlignment();" />

</s:Panel>
</s:Application>

When the s:Button control is clicked, the child elements are changed from being left-
aligned to being right-aligned within a vertical layout of the s:Panel container.

To align children along the x-axis, specify Horizontallayout as the layout property of
the container and set the verticalAlign property value to any of the enumerated prop-
erties of the VerticalAlign class. To align the child elements in the center of a container
along a specified axis, use HorizontalAlign.CENTER or VerticalAlign.MIDDLE as the
property value for verticalAlign or horizontalAlign, respectively, as in the following
example:

<s:Panel height="300">

<s:layout>
<s:Horizontallayout id="hLayout" verticalAlign="{VerticalAlign.MIDDLE}" />
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</s:layout>

<s:DropDownlList />
<s:HSlider />
<s:Button label="button" click="changeAlignment();" />

</s:Panel>

Alignment properties can also be used to uniformly size all child elements within a
layout. The two property values that are available on both HorizontalAlign and
VerticalAlign are justify and contentJustify. Setting the justify property value for
verticalAlign on a Horizontallayout or Tilelayout will size each child to the height of
the target container. Setting the justify property value for horizontalAlign on a
Verticallayout or Tilelayout will size each child to the width of the target container.
Setting the contentJustify property value sizes children similarly, but sets the appro-
priate dimension of each child element based on the content height of the target
container. The content height of a container is relative to the largest child, unless all
children are smaller than the container (in which case it is relative to the height of the
container). Both the justify and contentJustify property values uniformly set the cor-
responding size dimension on all child elements based on the specified layout axes and
the target container; any width or height property values defined for the child elements
are disregarded.

The following example switches between the center and justify values for the hori
zontalAlign property of a Verticallayout to demonstrate how dimension properties of
child elements are ignored when laying out children uniformly based on size:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<1[CDATA[
import spark.layouts.HorizontalAlign;
private function changeAlignment():void

{
vlLayout.horizontalAlign =
(vLayout.horizontalAlign == HorizontalAlign.JUSTIFY)
? HorizontalAlign.CENTER
: HorizontalAlign.JUSTIFY;
}

1>
</fx:Script>

<s:Panel width="300">
<s:layout>
<s:Verticallayout id="vLayout"
horizontalAlign="{HorizontalAlign.JUSTIFY}" />
</s:layout>

<s:DropDownList width="200" />
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<s:HSlider />
<s:Button label="button" click="changeAlignment();" />

</s:Panel>

</s:Application>

3.4 Lay Out Children Using Rows and Columns

Problem

You want to display child elements in a sequence of rows and columns.

Solution

Assign Tilelayout to the layout property of a Spark container to dynamically place its
child elements in a grid.

Discussion

Tilelayout adds children to the display list in both a horizontal and vertical fashion,
positioning them in a series of rows and columns. It displays the child elements in a
grid based on the dimensions of the target Spark container, as the following example
demonstrates:

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

<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

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

<s:HSlider id="slider" minimum="100" maximum="400" value="250" />

<s:DataGroup width="{slider.value}"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

<s:layout>
<s:Tilelayout />
</s:layout>

<s:dataProvider>
<s:ArrayCollection source="{txt.split(' ")}" />
</s:dataProvider>
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</s:DataGroup>
</s:Application>

In this example, the width of the parent container for the layout delegate is updated in
response to a change to the value property of the HSlider control. As the width dimen-
sion changes, columns are added or removed and child elements of the target Data
Group container are repositioned accordingly.

By default, the sequence in which child elements are added to the layout is based on
rows. Children are added along the horizontal axis in columns until the boundary of
the container is reached, at which point a new row is created to continue adding child
elements. If desired, you can change this sequence rule using the orientation property
of TileLayout, which takes a value of either rows or columns. The following example
changes the default layout sequence from rows to columns, adding each child vertically
in a row until the lower boundary of the container is reached, at which point a new
column is created to take the next child element:

<s:DataGroup width="{slider.value}"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

<s:layout>
<s:Tilelayout orientation="rows" />
</s:layout>

<s:dataProvider>
<s:ArrayCollection source="{txt.split(' ')}" />
</s:dataProvider>

</s:DataGroup>

You can restrict the number of rows and columns to be used in the display by specifying
values for the requestedRowCount and requestedColumnCount properties, respectively, of
a Tilelayout. The default value for these properties is -1, which specifies that there is
no limit to the number of children that can be added to the display in a row or column.
By modifying the default values, you control how many child elements can be added
to a row/column (rather than allowing this to be determined by the specified dimen-
sions of the target container).

When you specify a nondefault value for the requestedRowCount or requestedColumn
Count property of a TileLayout, the target container is measured as children are added
to the display. If a width and height have not been assigned to the target container
directly, the dimensions of the container are determined by the placement and size of
the child elements laid out in rows and columns by the Tilelayout, as in the following
example:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark">
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<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

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

<s:Group>

<s:Scroller>
<s:DataGroup width="100%"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

<s:layout>
<s:Tilelayout requestedRowCount="2" requestedColumnCount="3"
clipAndEnableScrolling="true" />
</s:layout>

<s:dataProvider>
<s:ArrayCollection source="{txt.split(' ')}" />
</s:dataProvider>

</s:DataGroup>
</s:Scroller>

<s:Rect width="100%" height="100%">
<s:stroke>
<s:SolidColorStroke />
</s:stroke>
</s:Rect>

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

In this example, the TileLayout target container and a Rect graphic element are wrapped
in a Group to show how the Group is resized to reflect the child element positioning
provided by the layout.

Because the TilelLayout disregards the target container’s dimensions when strictly po-
sitioning child elements in a grid based on the requestedRowCount and requestedColumn
Count property values, unless scrolling is enabled children may be visible outside of the
calculated row and column sizes. Consequently, in this example the target DataGroup
container is wrapped in a Scroller component and the clipAndEnableScrolling prop-
erty is set to true on the Tilelayout.
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3.5 Size Children Uniformly

Problem

You want all children within a container to be the same size.

Solution

To restrict the size of the child elements within a target container, use the
columnHeight and rowHeight properties of Horizontallayout and Verticallayout,
respectively. To dynamically size and position all children of a target container based
on the dimensions of a single child element, use the typicallayoutElement property.

Discussion

By default, the variableRowHeight and variableColumnHeight properties of Horizontal
Layout and Verticallayout, respectively, are set to a value of true. This default setting
ensures that all child elements are displayed based on their individually measured di-
mensions. This can be beneficial when presenting elements that vary in size, but the
rendering costs may prove to be a performance burden at runtime. To speed up ren-
dering time, Spark layouts have properties for setting static values to ensure that all
child elements are sized uniformly.

The following example sets the rowHeight and variableRowHeight property values to
constrain the height of child elements in a target container using a vertical layout:

<s:Group>

<s:layout>
<s:Verticallayout variableRowHeight="false" rowHeight="50" />
</s:layout>

<s:Button id="btn1" label="(1) button" />
<s:Button id="txt2" label="(2) button" height="10" />
<s:Button id="txt3" label="(3) button" height="30" />
<s:Button id="txt4" label="(4) button" />

</s:Group>

In this example, the height property value assigned to any declared Button control is
disregarded and all the children are set to the same height as they are positioned ver-
tically without respect to the variable measure calculated by properties of each child.

To apply size constraints in a horizontal layout, use the columnWidth and variable
ColumnWidth properties, as in the following example:
<s:Group>
<s:layout>

<s:Horizontallayout variableColumnWidth="false" columnWidth="80" />
</s:layout>
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<s:Button id="btn1" label="(1) button" />
<s:Button id="btn2" label="(2) button" height="50" />
<s:Button id="btn3" label="(3) button" height="30" />
<s:Button id="btn4" label="(4) button" />

</s:Group>

The previous two examples show how to specify static values for the dimensions of all
child elements of a target container with regard to the specified layout control. Alter-
natively, child dimensions and subsequent positions can be determined by supplying
an ILayoutElement instance as the value for a layout control’s typicallayoutElement
property. In this case, the target container’s children are sized and positioned based on
the width or height, respectively, of the supplied target instance.

The following example supplies a child target to be used in sizing and positioning all
children of a target container with a vertical layout:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark">

<s:Group>

<s:layout>
<s:Verticallayout variableRowHeight="false"

typicallayoutElement="{btn3}" />

</s:layout>

<s:Button id="btn1" label="(1) button" />

<s:Button id="btn2" label="(2) button" height="50" />

<s:Button id="btn3" label="(3) button" height="30" />

<s:Button id="btn4" label="(4) button" />

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

In this example, each Button control is rendered at the height attributed to the assigned
typicallayoutElement; any previously assigned height property values are disregarded.

3.6 Lazily Create and Recycle Children

Problem

You want to improve runtime performance by creating and rendering children of a
container as needed.

Solution

Use the useVirtuallayout property of a Horizontallayout, Verticallayout, or
Tilelayout whose target container is a DataGroup.
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Discussion

Virtualization improves runtime performance by creating and recycling item renderers
and rendering children only as they come into the visible content area of a display
container. Layout classes that extend spark.layouts.LayoutBase, such as Verticallay
out, expose the useVirtuallLayout property. Attributed as a Boolean value, useVirtual
Layout is used to determine whether to recycle item renderers in a data element con-
tainer that supports virtualization, such as DataGroup. When employing virtualization,
access to data elements using methods of the content API (such as getElementAt()) is
limited to elements visible within the content area of the container.

The following demonstrates enabling the use of virtualization on the layout delegate
of a DataGroup container:
<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<s:Scroller>

<s:DataGroup width="150" height="120"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

<s:layout>
<s:Verticallayout useVirtuallayout="true" />
</s:layout>

<s:dataProvider>
<mx:ArrayCollection source="{txt.split(' ')}" />
</s:dataProvider>

</s:DataGroup>

</s:Scroller>

In this example, the size of the DataGroup container is restricted to show approximately
four child elements at a time based on the specified item renderer and supplied data.
Asnew child elements are scrolled into view, previously created item renderer instances
that have been scrolled out of view are reused to render the new data.

When a layout delegate is provided to a container, the target property of the layout is
attributed to the target container of type spark.components.subclasses.GroupBase.
When creating and reusing elements, the layout delegate uses methods of the content
API exposed by a GroupBase that supports virtualization. At the time of this writing,
DataGroup is the only container in the Flex 4 SDK that supports virtualization. You can,
however, create custom containers that create, recycle, and validate child elements
accordingly by extending GroupBase and overriding the getVirtualElementAt () method.
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To demonstrate how virtual and nonvirtual children are treated within a GroupBase, the
following example loops through the child elements of a container and traces out the
virtual elements:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
creationComplete="handleCreationComplete()">

<fx:Library>
<fx:Definition name="CustomRect">
<s:Rect width="100">
<s:fill>
<mx:SolidColor color="#000000" />
</s:fill>
</s:Rect>
</fx:Definition>
</fx:Library>

<fx:Script>
<! [CDATA[
import spark.components.supportClasses.GroupBase;
private function handleCreationComplete():void

{
scroller.verticalScrollBar.addEventListener (Event.CHANGE,
inspectVirtualChildren);
}
private function inspectVirtualChildren( evt:Event ):void
{
var target:GroupBase = vlayout.target;
for( var i:int = 0; i < target.numElements; i++ )
{
trace( target.getElementAt( i) );
}
}

1>
</fx:Script>

<s:Scroller id="scroller">

<s:DataGroup width="150" height="120"
itemRenderer="spark.skins.spark.DefaultComplexItemRenderer"
creationComplete="inspectVirtualChildren(event);">

<s:layout>
<s:Verticallayout id="vlayout" useVirtuallLayout="true" />
</s:layout>

<s:dataProvider>
<mx:ArrayCollection>
<fx:CustomRect height="20" />
<s:Button height="100" />
<s:DropDownList height="40" />
<fx:CustomRect height="60" />
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</mx:ArrayCollection>
</s:dataProvider>

</s:DataGroup>
</s:Scroller>
</s:Application>

As the scroll position of the targeted DataGroup container changes, any child elements
accessed using the getElementAt() method that are not in view are attributed as null.
When you create a custom layout that respects virtualization of data elements, use the
getVirtualElementAt () method of the GroupBase target with the getScrollRect() meth-
od to anticipate which elements will be visible in the content area of the container.

The DefaultComplexItemRenderer is used as the item renderer for the DataGroup con-
tainer to show that virtualization also works with child elements of differing sizes.

When working with a relatively small data set, such as in this example, using virtuali-
zation to improve rendering performance may seem trivial. The true power of using
lazy creation and recycling children through virtualization really becomes evident when
using large data sets, such as a group of records returned from a service.

3.7 Create a Custom Layout

Problem

You want to create a custom layout for a container to use to display its child elements.

Solution

Create a custom layout by extending the com. layouts.supportClasses.LayoutBase class
and override the updateDisplaylList() method to position and size the children
accordingly.

Discussion

What if a project comes along in which the desired layout is not available from the
layout classes provided by the Flex 4 SDK? You can easily create and apply a custom
layout for a container by extending the LayoutBase class, thanks to the separation of
responsibilities in the Spark component architecture. Child elements of a targeted con-
tainer are positioned and sized within the updateDisplayList() method of a Layout
Base subclass, such as Horizontallayout or Verticallayout. By overriding the update
DisplaylList() method in a custom layout, you can manipulate the display list of a
targeted GroupBase-based container.

Each child of a GroupBase container is attributed as an ILayoutElement instance. Meth-
ods are available on the ILayoutElement interface that relate to how the child element
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is drawn on screen with regard to size and position. To create a custom layout for a
targeted container’s child elements, loop through those children and apply any desired
transformations:

package com.oreilly.f4cb

{
import mx.core.IlLayoutElement;
import spark.components.supportClasses.GroupBase;
import spark.layouts.supportClasses.LayoutBase;
public class CustomLayout extends LayoutBase
{
override public function updateDisplaylList(width:Number, height:Number)
: void
{
super.updateDisplayList( width, height );
var layoutTarget:GroupBase = target;
var w:Number = width / 2;
var h:Number = height / 2;
var angle:Number = 360 / layoutTarget.numElements;
var radius:Number = w;
var radians:Number;
var xpos:Number;
var ypos:Number;
var element:ILayoutElement;
for( var i:int = 0; i < layoutTarget.numElements; i++ )
{
element = layoutTarget.getElementAt( i );
radians = ( ( angle * -i ) + 180 ) * ( Math.PI / 180 );
xpos = w + ( Math.sin(radians) * radius );
ypos = h + ( Math.cos(radians) * radius );
element.setLayoutBoundsSize( NaN, NaN );
element.setLayoutBoundsPosition( xpos, ypos );
}
}
}
}

The CustomLayout class in this example displays the child elements uniformly radiating
from the center of a target container in a clockwise manner. As the child elements of
the container are accessed within the for loop, each ILayoutElement instance is accessed
using the getElementAt() method of the content API and is given a new position based
on the additive angle using the setLayoutBoundsPosition() method. The size of each
ILayoutElement is determined by a call to the setLayoutBoundsSize() method. Supplying
a value of NaN for the width or height argument ensures that the size of the element is
determined by the rendered content of the element itself.
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A custom layout is set on a container by using the layout property of the container:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
xmlns:f4cb="com.oreilly.f4cb.*">

<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<s:layout>
<s:Verticallayout horizontalAlign="center" />
</s:layout>

<s:HSlider id="slider" minimum="200" maximum="400" value="300" />

<s:DataGroup width="{slider.value}" height="{slider.value}"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

<s:layout>
<f4cb:CustomLayout />
</s:layout>

<s:dataProvider>
<mx:ArrayCollection source="{txt.split(' ")}" />
</s:dataProvider>

</s:DataGroup>
</s:Application>

When the updateDisplayList () method of the layoutis invoked, as happens in response
to a change in the container size or the addition of an element on the content layer, the
children are laid out using the rules specified in the CustomLayout class. Generally
speaking, it is good practice to also override the measure() method when creating a
custom layout class extending LayoutBase. The measure() method handles resizing the
target container accordingly based on its child elements and constraint properties.
However, because the custom layout created in this example positions children based
on the bounds set upon the target container, this is not necessary.

3.8 Measure and Alter the Container Size

Problem

You want to set the size of a target container based on the dimensions of the child
elements in the layout.
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Solution

Create a LayoutBase-based custom layout and override the measure() method to access
the desired bounds for the container based on the dimensions of its child elements.

Discussion

When explicit dimensions are not specified for the target container, control over its
size is handed over to the layout. When width and height values are applied to a
container, the explicitWidth and explicitHeight properties (respectively) are updated,
and their values determine whether to invoke the layout’s measure() method. If values
for these properties are not set (equated as a value of NaN), the container’s layout dele-
gate determines the target dimensions and updates the container’s measuredWidth and
measuredHeight property values accordingly.

To alter how the dimensions of a target container are determined, create a custom
layout and override the measure() method:

package com.oreilly.f4cb
{

import mx.core.IVisualElement;

import spark.components.supportClasses.GroupBase;
import spark.layouts.Verticallayout;

public class CustomLayout extends Verticallayout

{

override public function measure() : void
{
var layoutTarget:GroupBase = target;
var count:int = layoutTarget.numElements;
var w:Number = 0;
var h:Number = 0;
var element:IVisualElement;
for( var i:int = 0; i < count; i++ )
{
element = layoutTarget.getElementAt( i );
w = Math.max( w, element.getPreferredBoundsWidth() );
h += element.getPreferredBoundsHeight();

}

var gap:Number = gap * (count - 1 );
layoutTarget.measuredWidth = w + paddinglLeft + paddingRight;
layoutTarget.measuredHeight = h + paddingTop + paddingBottom + gap;

}

The CustomLayout class in this example sets the measuredWidth and measuredHeight
properties of the target container based on the largest width and the cumulative height
of all child elements, taking into account the padding and gap values of the layout.
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When the measure() method is overridden in a custom layout, it is important to set any
desired measure properties of the target container. These properties include measured
Width, measuredHeight, measuredMinWidth, and measuredMinHeight. These properties
correspond to the size of the target container and are used when updating the display
during a pass in invalidation of the container.

To apply a custom layout to a container, use the layout property:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
xmlns:f4cb="com.oreilly.f4cb.*">

<fx:Script>
<1[CDATA[
import mx.graphics.SolidColor;
import spark.primitives.Rect;
private function addRect():void

{
var rect:Rect = new Rect();
rect.width = Math.random() * 300;
rect.height = Math.random() * 30;
rect.fill = new SolidColor( OxCCFFCC );
group.addElement( rect );

}

1>
</fx:Script>

<s:layout>
<s:Verticallayout horizontalAlign="center" paddingTop="30" />
</s:layout>

<s:Group>
<!-- Content group -->
<s:Group id="group">
<s:layout>
<f4cb:CustomLayout paddingTop="5" paddingBottom="5"
paddingleft="5" paddingRight="5"
horizontalAlign="center" />
</s:layout>
</s:Group>
<!-- Simple border -->
<s:Rect width="100%" height="100%">
<s:stroke>
<mx:SolidColorStroke color="#000000" />
</s:stroke>
</s:Rect>
</s:Group>

<s:Button label="add rect" click="addRect();" />

</s:Application>
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When the s:Button control is clicked, a new, randomly sized s:Rect instance is added
to the nested <s:Group> container that contains the custom layout. As each new child
element is added to the container, the measure() method of the CustomLayout is invoked
and the target container is resized. The updated size of the nested container is then
reflected in the Rect border applied to the outer container. Although this example
demonstrates resizing a Group container based on visual child elements, the same tech-
nique can be applied to a DataGroup container whose children are item renderers
representing data items.

Layouts that support virtualization from the Flex 4 SDK invoke the private methods
measureVirtual() or measureReal(), depending on whether the useVirtuallayout
property is set to true or false, respectively, on the layout. Because the custom layout
from our example does not use virtualization, child elements of the target container are
accessed using the getElementAt() method of GroupBase. If virtualization is used, child
elements are accessed using the getVirtualElementAt() method of GroupBase.

3.9 Dynamically Change the Child Depth in the Layout

Problem

You want to change the depth of children in a layout programmatically at runtime.

Solution

Use the depth property of child elements that implement mx.core.IVisualElement.

Discussion

You can access child elements of a GroupBase-based container via methods of the con-
tent API such as getElementAt(). When you work with the content API, each element
is attributed as an implementation of ILayoutElement, which exposes attributes per-
taining to constraints and methods used in determining the size and position of the
element within the layout of a target container. The IVisualElement interface is an
extension of ILayoutElement and is implemented by UIComponent and GraphicElement.
Implementations of IVisualElement expose explicit properties for size and position, as
well as attributes related to the owner and parent of the element. Visual elements from
the Spark and MX component sets are extensions of ULComponent. This means elements
from both architectures can be added to a Spark container, which attributes children
as implementations of ILayoutElement.

To use the depth property of an element within a container, access the child using the
getElementAt() method of the content API and cast the element as an IVisualElement:
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
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<fx:Script>
<! [CDATA[
import mx.core.IVisualElement;
import spark.components.supportClasses.GroupBase;

private var currentIndex:int = 0;
private function swapDepths():void

{
var layoutTarget:GroupBase = blLayout.target;
var element:IVisualElement;
for( var i:int = 0; i < layoutTarget.numElements; i++ )
{
element = layoutTarget.getElementAt( i ) as IVisualElement;
if( i == currentIndex )
{
element.depth = layoutTarget.numElements - 1;
else if( i > currentIndex )
element.depth = i - 1;
}
if( ++currentIndex > layoutTarget.numElements - 1 )
currentIndex = 0;
}
1>

</fx:Script>

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

<s:Group>

<s:layout>
<s:Basiclayout id="bLayout" />
</s:layout>

<s:Button x="0" label="(1) button" />
<s:Button x="30" label="(2) button" />
<s:Rect x="60" width="100" height="30">
<s:fill>
<mx:SolidColor color="0x000000" />
</s:fill>
</s:Rect>
<s:Button x="90" label="(3) button" />

</s:Group>
<s:Button label="swapDepths" click="swapDepths();" />
</s:Application>

In this example, the child element at the lowest depth is brought to the top of the display
stack within the container when a Button control is clicked. Initially, the children of the
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Group container are provided depth values relative to the positions at which they are
declared, with the first declared s:Button control having a depth value of 0 and the last
declared s:Button control having a depth value of 3. Upon each click of the Button
control, the IVisualElement residing on the lowest layer is brought to the highest layer
by giving that element a depth property value of the highest child index within the
container. To keep the highest depth property value within the range of the number of
children, the depth values of all the other child elements are decremented.

3.10 Use Matrix3D to Apply Transformations Within a Layout

Problem

You want to apply 2D and 3D transformations to child elements of a layout.

Solution

To apply transformations that affect all children within a layout, set the individual
transformation properties (such as rotationX, scaleX, and transformX) that are directly
available on instances of UIComponent and GraphicElement, or supply a Matrix3D object
to the layoutMatrix3D property of UIComponent-based children.

Discussion

The Flex 4 SDK offers several approaches for applying transformations to child ele-
ments of a layout. Before you apply transformations, however, you must consider how
(or whether) those transformations should affect all the other child elements of the
same layout. For example, setting the transformation properties for rotation, scale, and
translation that are available on UIComponent-based and GraphicElement-based child
elements will also affect the size and position of all other children within your layout:

<s:Button rotationZ="90" scaleY="0.5" transformX="50" />

On instances of UIComponent and GraphicElement, the rotation, scale, and transform
attributes each expose properties that relate to axes in a 3D coordinate space. These
properties are also bindable, so direct reapplication is not necessary when their values
are modified at runtime.

Alternatively, you can use the layoutMatrix3D property to apply transformations to
UIComponent-based elements; again, all children within the layout will be affected.
UIComponent-based elements include visual elements from both the MX and Spark
component sets. Using the layoutMatrix3D property, you can supply a flash.geom.
Matrix3D object that applies all the 2D and 3D transformations to a visual element.
Keep in mind, however, that the layoutMatrix3D property is write-only, so any changes
you make to the Matrix3D object to which it is set will not be automatically applied to
the target element. You will need to reassign the object in order to apply modifications.
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The following example shows how to apply transformations within a layout using the
transformation properties and the layoutMatrix3D property, which subsequently affects
other children in the layout of a target container:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<1 [CDATA[
import mx.core.UIComponent;
[Bindable] private var rot:Number = 90;
private function rotate():void

{
var matrix:Matrix3D = button.getLayoutMatrix3D();
matrix.appendRotation( 90, Vector3D.Z AXIS );
button.layoutMatrix3D = matrix;
rot += 90;

}

1>
</fx:Script>

<s:Group>
<s:Group width="120">

<s:layout>
<s:Verticallayout paddingleft="5" paddingRight="5"
paddingTop="5" paddingBottom="5" />
</s:layout>

<s:Button id="button" label="push over" click="rotate();" />
<s:Rect id="rect" rotationZ="{rot}"
width="110" height="50">
<s:fill>
<s:SolidColor color="#000000" />
</s:fill>
</s:Rect>

</s:Group>

<s:Rect width="100%" height="100%">
<s:stroke>
<mx:SolidColorStroke color="#000000" />
</s:stroke>
</s:Rect>

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

When the click event is received from the s:Button control, the rotate() method is
invoked. Within the rotate() method, the bindable rot property is updated and the
rotation value along the z-axis is updated on the GraphicElement-based Rect element.
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Likewise, rotation along the z-axis is updated and reapplied to the layoutMatrix3D
property of the Button control. As mentioned earlier, the layoutMatrix3D property is
write-only and prevents any modifications to the Matrix3D object applied from being
bound to an element. As such, the Matrix3D object can be retrieved using the getLayout
Matrix3D() method and transformations can be prepended or appended using methods
available on the Matrix3D class and reapplied directly to an element.

3.11 Use TransformOffsets to Apply Transformations Within a
Layout

Problem

You want to apply 2D and 3D transformations to child elements of a layout without
affecting other children within the layout.

Solution

Supply a TransformOffsets object to the postLayoutTransformOffsets property of
instances of UIComponent and GraphicElement, or use the transformAround() method of
UIComponent-based children.

Discussion

Along with the Matrix3D object, which affects all children within a layout,
TransformOffsets can be used to apply transformations to specific children. When you
apply transformations to a UIComponent or GraphicElement instance by supplying a
TransformOffsets object as the value of the postLayoutTransformOffsets property, the
layout does not automatically update the positioning and size of the other child ele-
ments within the target container. Like the Matrix3D object, TransformOffsets is a ma-
trix of 2D and 3D values, but it differs in that it exposes those values as read/write
properties. The TransformOffsets object supports event dispatching, allowing updates
to properties to be applied to a child element without reapplication through binding.

To apply transformations using a TransformationOffsets object, set the postlLayout
TransformOffsets property of the target element:

<s:Button label="above">
<s:offsets>
<mx:TransformOffsets rotationz="90" />
</s:offsets>
</s:Button>
<s:Button label="below" />

In contrast to how other child elements are affected when applying transformations to
an element of a layout using the layoutMatrix3D property, when the s:Button control
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in this example is rotated 90 degrees along the z-axis, the position of the second declared
s:Button control in the layout is not updated in response to the transformation.

When applying transformations to child elements, it is important to keep in mind

how you want the application of the transformation to impact the layout, as this will

affect whether you choose to use the layoutMatrix3D or postLayoutTransformOffsets

property. If your transformations need to be applied over time and you do not want

them to affect the other child elements of the layout, the postLayoutTransformoffsets

property can be used in conjunction with an AnimateTransform-based effect:
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Declarations>
<s:Rotate3D id="rotator1" autoCenterTransform="true" target="{btn1}"
angleXFrom="0" angleXTo="360" />
<s:Rotate3D id="rotator2" autoCenterTransform="true" target="{btn2}"
angleYFrom="360" angleYTo="0" />
</fx:Declarations>

<s:Group width="300" height="300">
<s:Group width="100%" height="100%">

<s:layout>
<s:Verticallayout paddingleft="5" paddingRight="5"
paddingTop="5" paddingBottom="5"
horizontalAlign="center" />
</s:layout>

<s:Button id="btn1" label="(0) button" click="{rotator1.play();}" />
<s:Button id="btn2" label="(1) button" click="{rotator2.play();}" />

</s:Group>

<s:Rect width="100%" height="100%">
<s:stroke>
<mx:SolidColorStroke color="#000000" />
</s:stroke>
</s:Rect>

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

In this example, two s:Rotate3D effects are declared to apply transformations to
targeted child elements over a period of time. By default, AnimateTransform-based ef-
fects apply transformations using the postLayoutTransformOffsets property of a target
element, so updates to the transformation values do not affect the size and position of
other child elements of the layout. This is a good strategy to use when some visual
indication is needed to notify the user of an action, and you do not want to cause any
unnecessary confusion by affecting the position and size of other children. If the desired
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effect is to apply transformations to other child elements of a layout while an animation
is active, you can change the value of the applyChangesPostLayout property of the
AnimateTransform class from the default of true to false.

As an alternative to using the transformation properties for rotation, scale, and trans-
lation or the layoutMatrix3D property, transformations can be applied to UIComponent-
based elements using the transformAround() method. The transformAround() method
has arguments for applying transformations to an element that will affect the position
and size of other children within the layout, and arguments for applying transforma-
tions post-layout without affecting the other child elements.

The following example uses the transformAround() method to apply rotations around
the z-axis to two elements, one that affects the layout of other children and one that
does not:

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

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<! [CDATA[
import mx.core.UIComponent;

private var newAngle:Number = 0;
private function pushOver( evt:MouseEvent ):void

{
var angle:Number = btni.rotationZ + 90;
btni.transformAround( new Vector3D( btni.width, btni.height / 2 ),
null, new Vector3D( 0, 0, angle ) );
}
private function pushAround( evt:MouseEvent ):void
{
newAngle += 90;
btn2.transformAround( new Vector3D( btn2.width / 2,
btn2.height / 2 ),
null, null, null,
null, new Vector3D( 0, 0, newAngle ) );
}

1
</fx:Script>

<s:Group>
<s:Group id="group" width="120">
<s:layout>
<s:Verticallayout paddingleft="5" paddingRight="5"
paddingTop="5" paddingBottom="5" />
</s:layout>

<s:Button id="btn1" label="push over" click="pushOver(event);" />
<s:Button id="btn2" label="push around" click="pushAround(event);" />

106 | Chapter3: Layout



</s:Group>

<s:Rect width="100%" height="100%">
<s:stroke>
<mx:SolidColorStroke color="#000000" />
</s:stroke>
</s:Rect>

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

Each parameter of the transformAround() method takes a Vector3D object and all are
optional aside from the first argument, which pertains to the center point for transfor-
mations. In this example, the first s:Button declared in the markup rotates in response
to a click event and affects the position of the second s:Button declared. As the rotation
for the first Button element is set using a Vector3D object on the rotation parameter of
transformAround(), the rotationZ property of the element is updated. Within the push
Around() method, a post-layout transformation is applied to the second Button by set-
ting the Vector3D object to the postLayoutRotation argument of transformAround().
When post-layout transformations are applied, the explicit transformation properties
of the element (such as rotationz) are not updated, and as a consequence the layout
of the other children is not affected.

Though transformations can play a powerful part in notifying users of actions to be
taken or that have been taken, you must consider how other children of a layout will
be affected in response to those transformations.

3.12 Create a Custom 3D Layout

Problem

You want to create a custom layout that applies 3D transformations to all children of
a target container.

Solution

Create a custom layout by extending com.layouts.supportClasses.LayoutBase and
override the updateDisplaylList() method to apply transformations to child elements
accordingly.

Discussion

Along with the layout classes available in the Flex 4 SDK, you can assign custom layouts
that extend LayoutBase to containers using the layout property. When the display of a
target container is changed, the updateDisplaylList() method of the container is in-
voked, which in turn invokes the updateDisplaylList() method of the layout delegate.
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By overriding updateDisplayList() within a custom layout, you can apply transforma-
tions such as rotation, scaling, and translation to the child elements of a GroupBase-
based container.

Each child element of a GroupBase container is attributed as an ILayoutElement instance,
which has methods to apply 3D transformations, such as setlLayoutMatrix3D() and
transformAround(). To apply transformations using the utility methods of an
ILayoutElement instance, access the element using the content API, as in the following
example:

package com.oreilly.f4cb

{
import flash.geom.Vector3D;

import mx.core.IVisualElement;
import mx.core.UIComponent;

import spark.components.supportClasses.GroupBase;
import spark.layouts.supportClasses.LayoutBase;

public class Custom3DLayout extends LayoutBase
{
private var focallength:Number = 500;
private var _scrollPosition:Number = 0;

override public function updateDisplayList(width:Number,
height:Number) : void
{

super.updateDisplayList( width, height );

var layoutTarget:GroupBase = target;
var w:Number = width / 2;

var h:Number = height / 2;

var angle:Number = 360 / layoutTarget.numElements;
var radius:Number = w;

var radians:Number;

var scale:Number

var dist:Number;

var xpos:Number = w;

var ypos:Number;

var element:IVisualElement;

for( var i:int = 0; i < layoutTarget.numElements; i++ )

{
element = layoutTarget.getElementAt( i ) as IVisualElement;
radians = ( ( angle * i ) + _scrollPosition ) * ( Math.PI / 180 );
dist = w + ( Math.sin(radians) * radius );
scale = focallength / ( _focallength + dist );
ypos = h + ( Math.cos(radians) * radius ) * scale;

element.depth = scale;

element.setLayoutBoundsSize( NaN, NaN );

element.transformAround( new Vector3D((element.width / 2),
(element.height / 2) ),
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null, null, null,

new Vector3D( scale, scale, 0 ),
null,

new Vector3D( xpos, ypos, 0 ));

}
}
public function get scrollPosition():Number
{

return _scrollPosition;

public function set scrollPosition( value:Number ):void

{

_scrollPosition = value;
target.invalidateDisplayList();

}

The Custom3DLayout class in this example displays the child elements of a target con-
tainer within a vertical carousel with 3D perspective. As the child elements of the
container are accessed within the for loop, each instance is cast as an IVisualElement
implementation (an extension of ILayoutElement) in order to set the appropriate
depth value based on the derived distance from the viewer. As well, the explicit width
and height properties are used to properly apply 3D translations using the transform
Around() method. The first argument of the transformAround() method is a Vector3D
object representing the center around which to apply transformations to the element.
The following three optional arguments are Vector3D objects representing transforma-
tions that can be applied to an element that affect other children of the same layout,
which in this example are attributed as a value of null. The last three arguments (also
optional) are Vector3D objects representing transformations to be applied post-layout.
Post-layout scale and translation transformations applied to an element do not affect
the position and size of other children.

A scrollPosition property has been added to Custom3DLayout to allow for scrolling
through the carousel of elements. As the scrollPosition value changes, the
invalidateDisplayList() method of the target container is invoked, which in turn
invokes the updateDisplayList() method of the custom layout delegate.

The following example applies the Custom3DLayout to a DataGroup container:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
xmlns:f4cb="com.oreilly.f4cb.*">

<s:layout>
<s:Horizontallayout paddingTop="10" paddinglLeft="10" />
</s:layout>

<s:Group width="300" height="300">
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<s:DataGroup width="100%" height="100%"
itemRenderer="spark.skins.spark.DefaultComplexItemRenderer">

<s:layout>
<f4cb:Custom3DLayout scrollPosition="{slider.value}" />
</s:layout>

<s:dataProvider>
<s:ArrayCollection>
<s:Button label="Lorem" />
<s:Button label="ipsum" />
<s:Button label="dolar" />
<s:Button label="sit" />
<s:Button label="amet" />
<s:Button label="consectetur" />
</s:ArrayCollection>
</s:dataProvider>

</s:DataGroup>
<s:Rect width="100%" height="100%">
<s:stroke>
<s:SolidColorStroke color="#000000" />
</s:stroke>
</s:Rect>
</s:Group>

<s:VSlider id="slider" height="300" liveDragging="true"
minimum="0" maximum="360" />

</s:Application>

As the value of the s:VSlider control changes, the scrollPosition of the custom layout
delegate is modified and the transformations on child elements are updated to show a
smooth scrolling carousel with perspective.

3.13 Programmatically Scroll Within a Layout

Problem

You want to programmatically set the scroll position within a container.

Solution

Use the horizontalScrollPosition and verticalScrollPosition properties of a Layout
Base-based layout.
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Discussion

When a fixed size is applied to a container and the clipAndEnableScrolling property is
set to a value of true, the rendering of child elements is confined to the dimensions of
the container. If the position of a child element is determined as being outside of the
parent container’s bounds, the layout does not display that child within the container.
Containers that implement the IViewport interface—as GroupBase-based containers
do—can be wrapped in a Scroller component, and scroll bars will automatically be
displayed based on the contentiWidth and contentHeight of the viewport.

Because, unlike MX containers, Spark containers do not inherently support adding
scroll bars to their display, programmatically scrolling the content of a viewport is
supported by updating the horizontalScrollPosition and verticalScrollPosition
properties of a layout. In fact, that is how a container internally determines its scroll
position: by requesting the scroll values of its layout.

As shown in the following example, a container viewport can be scrolled programmat-
ically by using another value-based component:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Declarations>
<fx:String id="txt">
Lorem ipsum dolor sit amet consectetur adipisicing elit.
</fx:String>
</fx:Declarations>

<s:layout>
<s:Verticallayout horizontalAlign="center" />
</s:layout>

<s:HSlider id="slider"
minimum="0"
maximum="{group.contentHeight - group.height}"
liveDragging="true" />

<s:DataGroup id="group" width="100" height="100"
clipAndEnableScrolling="true"
itemRenderer="spark.skins.spark.DefaultItemRenderer">

<s:layout>
<s:Verticallayout id="vlLayout"
verticalScrollPosition="{slider.value}" />
</s:layout>

<s:dataProvider>
<mx:ArrayCollection source="{txt.split(' ")}" />
</s:dataProvider>
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</s:DataGroup>
</s:Application>

The maximum scroll value for the s:HSlider control is determined by subtracting the
value of the container’s height property from its contentHeight property value. The
contentHeight property is an attribute of the IViewport interface, which all GroupBase-
based containers implement. The verticalScrollPosition of the container’s layout
delegate is bound to the value of the HSlider control, in turn updating the rendered
view within the viewport of the container. As the value increases, child elements that
previously resided below the viewport are rendered in the layout. As the value
decreases, child elements that previously resided above the viewport are rendered.

Because the scroll position in the previous example is updated prior to the rendering
of child elements, the layout can employ virtualization easily. However, determining
the scroll position of a virtualized layout based on the size of child elements involves
accessing the virtual child elements of a container directly.

The following example demonstrates how to programmatically use virtualized ele-
mental scrolling:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Library>
<fx:Definition name="MyRect">
<s:Rect width="100">
<s:fill>
<mx:SolidColor color="#000000" />
</s:fill>
</s:Rect>
</fx:Definition>
</fx:Library>

<fx:Script>
<I[CDATA[
import mx.core.IVisualElement;
import spark.core.NavigationUnit;

private var elementHeight:Vector.<Number> = new Vector.<Number>();
private var currentIndex:int;
private function handleScroll( unit:uint ):void
{
currentIndex = (unit == NavigationUnit.UP)
? currentIndex - 1
. currentIndex + 1;
currentIndex = Math.max( 0, Math.min( currentIndex,
group.numElements - 1) );
var element:IVisualElement;
var ypos:Number = 0;
for( var i:int = 0; i < currentIndex; i++ )
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element = group.getVirtualElementAt( i );
if( element != null )

elementHeight[i] = element.getPreferredBoundsHeight();

}
ypos += elementHeight[i];

}

ypos += vlayout.paddingTop;

ypos += vlayout.gap * currentIndex;

vLayout.verticalScrollPosition = ypos;

}
1>
</fx:Script>

<s:layout>
<s:Verticallayout horizontalAlign="center" />
</s:layout>

<s:DataGroup id="group" width="100" height="100"
clipAndEnableScrolling="true"
itemRenderer="spark.skins.spark.DefaultComplexItemRenderer">

<s:layout>
<s:Verticallayout id="vlayout" useVirtuallayout="true" />
</s:layout>

<s:dataProvider>
<mx:ArrayCollection>
<fx:MyRect height="30" />
<s:DropDownList height="20" />
<fx:MyRect height="50" />
<s:Button height="80" />
<fx:MyRect height="40" />
</mx:ArrayCollection>
</s:dataProvider>

</s:DataGroup>

<s:Button label="up" click="handleScroll(NavigationUnit.UP)" />
<s:Button label="down" click="handleScroll(NavigationUnit.DOWN)" />

</s:Application>

The elemental index on which to base the vertical scroll position of the container view-
port is determined by a click event dispatched from either of the two declared
s:Button controls. As the currentIndex value is updated, the position is determined
by the stored height values of child elements retrieved from the getVirtual
ElementAt() method of the GroupBase target container.

See Also
Recipe 2.7
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3.14 Determine the Visibility of Elementsina Sequence-Based
Layout

Problem

You want to determine the visibility of an element within a container with a sequence-
based layout delegate and possibly scroll the element into view.

Solution

Use the fraction0fElementInView() method of a sequence-based layout such as Verti
callayout or HorizontallLayout to determine the visibility percentage value of an
element within the container’s viewport and set the container’s scroll position based
on the corresponding coordinate offset value returned from the getScrollPosition
DeltaToElement() method of a LayoutBase-based layout.

Discussion

Sequence-based layouts available in the Flex 4 SDK, such as Verticallayout and Hori
zontallayout, have convenience properties and methods for determining the visibility
of an element within the viewport of its parent container. The fraction0OfElementIn
View() method returns a percentage value related to the visibility of an element within
a range of 0 to 1. A value of 0 means the element is not present in the view, while a
value of 1 means the element is completely in view. The argument value for the
fractionOfElementInView() method is the elemental index of an element in the
container’s display list. This index is used, along with the firstIndexInView and
lastIndexInView convenience properties, to determine the visibility of the element; you
can also use it to determine whether to update a container’s scroll position and if so,
by how much.

If it is determined that the element needs to be scrolled into view, the scroll position of
the container viewport can be updated programmatically using the verticalScroll
Position and horizontalScrollPosition properties, as in the following example:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<![CDATA[
import spark.layouts.Verticallayout;
import mx.core.IVisualElement;

private function scrollTo( index:int ):void
{
var amt:Number = (group.layout as
Verticallayout).fractionOfElementInView(index);
if( amt < 1.0 )
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var pt:Point = group.layout.getScrollPositionDeltaToElement(
index );

if( pt != null ) group.verticalScrollPosition += pt.y;

// else already in view

// else already fully in view

}
private function getRandomInRange( min:int, max:int ):int
{
return ( Math.floor( Math.random() * (max - min + 1) ) + min );
}
private function handleClick( evt:MouseEvent ):void
{
var item:IVisualElement = evt.target as IVisualElement;
var index:Number = group.getElementIndex( item );
scrollTo( index );
}
private function handleRandomScroll():void
{
var index:int = getRandomInRange( 0, 9 );
scrollTo( index );
scrollToField.text = (index+1).toString();
}

1>
</fx:Script>

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

<s:Scroller width="200" height="100">
<s:VGroup id="group" horizontalAlign="justify">
<s:Button label="button (1)" click="handleClick(event)" />
<s:Button label="button (2)" click="handleClick(event)" />
<s:Button label="button (3)" click="handleClick(event)" />
<s:Button label="button (4)" click="handleClick(event)" />
<s:Button label="button (5)" click="handleClick(event)" />
<s:Button label="button (6)" click="handleClick(event)" />
<s:Button label="button (7)" click="handleClick(event)" />
<s:Button label="button (8)" click="handleClick(event)" />
<s:Button label="button (9)" click="handleClick(event)" />
<s:Button label="button (10)" click="handleClick(event)" />
</s:VGroup>
</s:Scroller>

<s:HGroup verticalAlign="middle">
<s:Button label="random scroll to:" click="handleRandomScroll()" />
<s:Label id="scrollToField" text="1" />

</s:HGroup>

</s:Application>
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Each element in the layout of the <s:VGroup> container is assigned a handler for a
click event, which determines the elemental index of that item using the
getElementIndex() method of the content API. This example also provides the ability
to randomly scroll to an element within the container using the handleRandom
Scroll() method, which (similar to the handleClick() event handler) hands an ele-
mental index to the scrollTo() method to determine the visibility percentage of that
element within the container viewport. If the element is not fully in view, it is scrolled
into view using the getScrollPositionDeltaToElement() method of a LayoutBase-based
layout. This method returns a Point object with position values that indicate the ele-
ment’s offset from the container viewport (i.e., how far to scroll to make it completely
visible). If the return value is null, either the elemental index lies outside of the display
list or the element at that index is already fully in view.

The display list indexes of the elements visible in the container viewport can also be
determined using the firstIndexInView and lastIndexInView convenience properties
of a sequence-based layout, as in the following snippet:

private function scrollTo( index:int ):void
{
var amt:Number = ( group.layout as Verticallayout ).fractionOfElementInView(
index );
if( amt < 1.0 )
{
var pt:Point = group.layout.getScrollPositionDeltaToElement( index );
if( pt != null ) group.verticalScrollPosition += pt.y;
// else already in view

}

// else already fully in view

trace( "firstIndex: " + ( group.layout as Verticallayout ).firstIndexInView );
trace( "lastIndex: " + ( group.layout as Verticallayout ).lastIndexInView );

}

Upon a change to the scroll position of the layout delegate assigned to a container, the
read-only firstIndexInViewand lastIndexInView properties of a sequence-based layout
are updated and a bindable indexInViewChanged event is dispatched.
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CHAPTER 4

Graphics

With the introduction of the Spark architecture in the Flex 4 SDK, graphics have be-
come first-class citizens and can be sized and positioned within a layout along with the
other elements in the container’s display list. As in previous versions of the SDK, vector
graphics are rendered using the drawing API of a read-only flash.display.Graphics
object held on the lowest layer of a Sprite-based element. Yet for Flex 4, the concept
has been given an overhaul. Now display objects are created and held internally by
GraphicElement-based elements to render graphics, providing a level of abstraction that
allows for graphics to be treated the same as any other visual element within a layout.

Along with this new graphical rendering concept, Flex 4 incorporates the Flash XML
Graphics (referred to as FXG) format, which is a readable vector graphics format that
is interchangeable between multiple software tools and does not require knowledge of
the ActionScript language or MXML markup.

A FXG fragment is a grouping of graphical elements, such as shapes, text, and raster
images, along with optional masking and filters that can be contained inline in MXML
or within a FXG document with the .fxg file extension. FXG is a subset of MXML and
does not include the ability to reference external classes or respond to runtime events,
such as data binding and state changes. However, FXG fragments can be declared inline
in MXML to take advantage of such features, which most skin classes in the Spark
architecture employ.

The declaration of FXG fragments within FXG and MXML documents is similar, al-
though the namespace scope and the available and required attributes of the graphic
elements differ. The root node of a FXG document must be declared as a Graphic type
with the required version and xmlns attributes. The following snippet is an example of
a FXG 2.0 document (the current version at the time of this writing):

<Graphic version="2.0" xmlns="http://ns.adobe.com/fxg/2008">

<Group>
<Rect width="100" height="100">
<fill>
<SolidColor color="#DDDDDD" />
</Fill>
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</Rect>
<RichText>
<content>Hello World!</content>
</RichText>
</Group>
</Graphic>

With the namespace properly scoped, graphic elements can be added to the document
singularly or wrapped in a <Group> element. The declared node names for graphic ele-
ments in a FXG document, such asRect and BitmapImage, are the same as those available
in the Flex 4 SDK’s spark.primitives package. A RichText element is also available for
FXG; it can be found in the spark.components package of the SDK.

A FXG document fragment can be added to the display list of a MXML container
similarly to any other component, either through markup with the proper namespace
scope or using the content API in ActionScript. However, there is no API available
in the Flex 4 SDK to load a FXG document with the .fxg file extension and add it to
the display list at runtime. When a FXG document fragment is declared in an
application, the graphical data is compiled into the application and wrapped in a
spark.core.SpriteVisualElement instance so it can be handled like any other visual
element by the layout delegate of the target container.

FXG fragments can also be declared directly in MXML in an application with the Spark
namespace declared. Scoped to the Spark namespace, GraphicElement-based elements
from the spark.primitives package and the spark.components.RichText element of the
Flex 4 SDK can be added in markup along with other visual elements, as in the
following;:
<s:Graphic>
<s:Rect width="100" height="100">
<s:fill>
<s:SolidColor color="#DDDDDD" />
</s:fill>
</s:Rect>
<s:RichText text="Hello FXG!" />
</s:Graphic>

Graphic elements declared in MXML have more properties than elements declared in
FXG documents and can take advantage of MXML concepts available to other visual
elements, such as data binding and runtime styling. Although runtime access of ele-
ments and properties of a FXG fragment declared in MXML markup can prove to be a
valuable asset in some applications, it should be noted that this approach does add
more overhead than using a FXG document that is compiled in and rasterized as a
graphic element.

The following recipes will show you how these new elements work for both FXG and
MXML documents.
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4.1 Size and Position a Graphic Element

Problem

You want to control the size and position of a grouping of graphical elements.

Solution

Add graphic elements to a Graphic display element and modify the viewWidth and
viewHeight properties along with the inherited size and translation properties.

Discussion

The Graphic display element is an extension of Group and serves as a wrapper to contain
graphic elements. When you create a FXG document with a .fxg file extension, the
Graphic element must be the root tag of the document. When declaring a <Graphic>
element in MXML markup, the element can be placed in a container as long as it is
scoped to the proper namespace.

Aside from the inability to specify a layout delegate, most inherited properties of
Group can be applied to a Graphic instance, which also exposes a few specific properties
ofits own: version, viewhidth, and viewHeight. The version property specifies the target
FXG version for the Graphic. This property is not required when declaring the
<Graphic> element in MXML, but it is necessary when creating a FXG document.

The viewhWidth and viewHeight properties specify the size at which to render the element
within the container’s layout. Just as with setting the viewport bounds of a Group, spec-
ifying viewWidth and viewHeight values for a Graphic element does not inherently clip
the visible area of the element. If you want parts of the graphic that extend beyond the
bounds of the view to be visible, you must also wrap the Graphic element in a
Scroller instance, as in the following snippet:
<s:Scroller>
<s:Graphic viewWidth="100" viewHeight="100">
<s:Rect width="500" height="500">
<s:fill>
<s:SolidColor color="0x333333" />
</s:fill>
</s:Rect>
</s:Graphic>
</s:Scroller>>

In this example, although the Rect graphic element is larger than the view size specified
by the Graphic container, only a portion of the graphic (the top-left corner, extending
100 pixels along the x and y axes) is visible. However, because the Graphic element,
which is considered an implementation of IViewport, has been wrapped by a
Scroller instance to enable scrolling, it’s possible to view the rest of the graphic.
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The viewWidth and viewHeight properties differ from the width and height properties
inherited from Group; when they are set, width and height scale the graphics in the
Graphic control as opposed to modifying the viewport. To demonstrate how the graphic
element grouping is scaled when the width and height properties are specified, the
following example contains a RichText element as well as the Rect:
<s:Graphic width="100" height="100">
<s:Rect width="300" height="300">
<s:fill>
<s:SolidColor color="0x333333" />
</s:fill>
</s:Rect>
<s:RichText color="#FFFFFF"
horizontalCenter="0" verticalCenter="0">
<s:span>Graphic Example</s:span>
</s:RichText>
</s:Graphic>

When rendered in the layout, the graphic is scaled down and contained in a view bound
to 50 pixels along the x and y axes. By setting a noScale value for the resizeMode prop-
erty, you can override the default scaling applied to a Graphic object when width and
height property values are specified. Doing so will, in essence, use the width and
height property values similarly to how the viewWidth and viewHeight properties are
used within a layout.

4.2 Use Path to Draw a Shape with Stroke and Fill

Problem

You want to draw a custom complex shape with a fill and a stroke.

Solution

Use the Path element and modify the data property to specify the path segments denoted
by space-delimited command and parameter value pairs. Supply valid IFill and
IStroke implementations to the fill and stroke properties, respectively, to fill and
apply a stroke to the element.

Discussion

The Path element is a graphic element that supports fill and stroke and is used to create
vector graphics more complex than those available in the Flex 4 SDK. The shape of the
vector is constructed from a series of segments, which are supplied as a space-delimited
string of commands to the data property of the Path element. The syntax for defining
a shape typically starts with first positioning the pen at a point in the coordinate plane
and then using Line, CubicBezier, and QuadraticBezier segments to draw the graphic.
The commands for drawing these segments are denoted by characters when assembling
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the drawing data for a path. The parameter values for the segment commands vary,
though they are related to coordinate points and, in the case of Bezier segments, may
also include control points.

The following is a list of the available commands and their usage. Specifying the
uppercase version of a command causes the drawing procedure to treat the parameter
values as absolute, while specifying the lowercase version causes it to consider them as
relative:

M/m
Moves the pen to the specified position to begin drawing

L/1
Draws a line segment from the current position to the specified coordinate

C/c

Draws a curve segment to the specified coordinate based on supplied control points
Vq

Draws a curve segment to the specified coordinate based on a single control point

H/h
Draws a horizontal line

V/iv
Draws a vertical line

Z/z
Closes the path

The following is an example of drawing a simple polygon using line segments:

<s:Path data="M 0 0
L 100 0
L 100 100
L 0 100
">
<s:stroke>
<s:SolidColorStroke color="#333333" caps="square" joints="miter" />
</s:stroke>
<s:fill>
<s:SolidColor color="#0OCCFF" />
</s:fill>
</s:Path>

First the pen is moved to 0,0 along the coordinate plane using the M command. It is
then moved using Line segments to draw a polygon with a width and height of

100 pixels and closed using the Z command. Because Path is an extension of Filled
Element, a stroke and a fill can be applied to the element.

A polygon can also be created using the H and V commands to move the pen along the
x and y axes, respectively, as in the following example:
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<s:Path data="M 0 0
H 100
V 100
H O
">
<s:stroke>
<s:SolidColorStroke color="#333333" caps="square" joints="miter" />
</s:stroke>
<s:fill>
<s:SolidColor color="#0OCCFF" />
</s:fill>
</s:Path>

It is important to note that using the uppercase H and V drawing commands treats the
parameter values as absolute. That is, if the pen is originally moved to a coordinate
other than 0,0, the line segments will still be drawn to 100 pixels along the x and y axes
starting from 0,0, not from the point specified in the M command. To have the line
segments treated as relative, use lowercase commands, as in the following example:

<s:Path data="M 20 20
h 100
v 100
h -100
z">
<s:stroke>
<s:SolidColorStroke color="#333333" caps="square" joints="miter" />
</s:stroke>
<s:fill>
<s:SolidColor color="#0OCCFF" />
</s:fill>
</s:Path>

In this example, a series of 100-pixel line segments are drawn starting from the 20,20
origin specified in the M command. The result is a polygon with a width and height of
100 pixels.

The Path element also exposes a winding property, which allows you to specify the fill
rule for the vector graphic with respect to intersecting or overlapping path segments.
By default the winding value is even0dd, which will render the intersection of multiple
path segments as a knockout. Let’s look at an example:

<s:Graphic x="10" y="10">
<s:Path winding="{GraphicsPathWinding.EVEN_ODD}"
data="M 0 0
L 100 0
100 100
0 100

150 50
150 150
50 150

L

L

Z

M 50 50
L

L

L

">

"

<s:stroke>
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<s:SolidColorStroke color="#333333" caps="square" joints="miter" />
</s:stroke>
<s:fill>
<s:SolidColor color="#00CCFF" />
</s:fill>
</s:Path>
</s:Graphic>

Here, two overlapping polygons are drawn within a Path element: first a shape is drawn
at 0,0, then the pen is moved to 50,50 and another shape is drawn. The intersection of
the two polygons at 50,50 and extended to 100 pixels along the x-axis and 100 pixels
along the y-axis is not rendered because of the specified even0dd winding rule. Because
each path segment in this example is drawn in a clockwise direction, the winding prop-
erty value can be changed to nonZero in order to fill the intersection if needed. However,
if the drawing sequence for each polygon is different—as in the following example,
which draws the first polygon using a clockwise path and the second using a counter-
clockwise path—the winding property value is negated:

<s:Path winding="{GraphicsPathWinding.NON_ZERO}"
data="M 0 0
L 100 0
100 100
0 100

L
L
z
M 50 50
L 50 150
L 150 150
L 150 50
">
<s:stroke>
<s:SolidColorStroke color="#333333" caps="square" joints="miter" />
</s:stroke>
<s:fill>
<s:SolidColor color="#0OCCFF" />
</s:fill>
</s:Path>

Drawing paths using even0dd winding or overlapping counterclockwise and clockwise
paths might look like Figure 4-1.

Figure 4-1. An example of a knockout within a Path element
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4.3 Display Text in a Graphic Element

Problem

You want to render textual content within a graphic element.

Solution

Use the RichText element and either supply formatted text as the content property value
or specify a TextFlow instance that manages textual content to be rendered within a
FXG fragment.

Discussion

Included in the 2.0 version of the FXG specification is a RichText element that can be
used to render rich-formatted textual content as a vector graphic. The RichText element
makes use of the Text Layout Framework (TLF)—discussed in more detail in
Chapter 7—to offer better support for typography and layout of text, although the
resulting text is noninteractive and does not allow for scrolling or selection.

Unlike the other representations of graphic elements in the Flex 4 SDK, such as shape
paths and raster images, RichText is not a GraphicElement-based object; rather, it is an
extension of TextBase. TextBase is a UIComponent-based element that exposes a few
properties related to the display of text and supports applying CSS styles for formatting.
RichText utilizes the TLF API in order to render styled and formatted textual content
in a TextFlow element. The value supplied to the content property of RichText is man-
aged by an instance of flashx.textLayout.elements.TextFlow, which treats formatted
textas a hierarchical tree of elements. As such, RichText supports many tags for properly
rendering the textual content of a story, such as <div>, <p>, <span>, and <img>.

When using the RichText element in a FXG document, the content property is used to
supply rich-formatted text, as in the following example:

<Graphic version="2.0" xmlns="http://ns.adobe.com/fxg/2008">
<RichText width="400" height="60"
columnCount="4"
fontFamily="Helvetica">
<content>
<div>
<img source='assets/icon.png' width='20"' height="'20" />
<p>Lorem ipsum dolor sit amet, consectetuer adipiscing elit,
<span fontWeight="bold">sed diam nonummy nibh euismod tincidunt ut
laoreet dolore</span>
magna aliquam erat volutpat.
</p>
</div>
</content>
</RichText>
</Graphic>
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In this example, an image from a local resource is loaded and rendered alongside textual
content that is represented using the glyph information of the Helvetica font. An image
can be rendered within the content of a RichText element in a FXG document only at
compile time. Consequently, the image path must point to a location on the local disk
from which the application is compiled and cannot be a URL.

With width and height property values specified for the element, a columnCount style
property—along with columnGap and columnWidth—can be applied to render text using
multiple lines across multiple columns.

Along with enabling you to take advantage of runtime concepts such as data binding
and changes to state, defining a RichText graphic in MXML allows you to specify a
TextFlow instance to use in rendering the textual content. The TextFlow object is the
root element of a tree of textual elements, such as spans and paragraphs. A richly for-
matted string using element tags is converted into a tree structure of elements from the
flashx.textLayout.elements package, which contains the core classes used to represent
textual contentin TLF. Typically, the spark.utils.TextFlowUtil classis used to retrieve
an instance of TextFlow from the static importFromString() and importFromXML() meth-
ods, as in the following example:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<I[CDATA[
import spark.utils.TextFlowUtil;

[Bindable]
public var txt:String = "<div>" +
"<img source='assets/icon.png' width='20" height="20" />" +
"<p>Lorem ipsum dolor sit amet, consectetuer adipiscing elit," +
"<span fontWeight="'bold'>sed diam nonummy nibh euismod tincidunt ut" +
"laoreet dolore</span>" +
"magna aliquam erat volutpat.</p></div>";
1>
</fx:Script>
<s:Graphic x="10" y="10">
<s:RichText width="400" height="60"
columnCount="4"
fontFamily="Helvetica"
textFlow="{TextFlowUtil.importFromString(txt)}"/>
</s:Graphic>

</s:Application>

The string value of the txt property is rendered within a TextFlow object returned from
the static importFromString() method of TextFlowUtil. An instance of TextFlow can also
be created and assigned to the textFlow property of a RichText object in ActionScript.
Doing so, however, generally requires more fine-grained configuration of how the
textual content is contained for layout, and elements from the flashx.textLayout
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.elements package are added directly using the addChild() method, as opposed to sup-
plying a rich-formatted string in the static convenience method of the TextFlowUtil
class.

The Flash Text Engine (FTE) in Flash Player 10 and the ancillary classes and libraries
included in the Flex 4 SDK that manage the rendering of textual content (such as TLF)
are too complex to discuss in a single recipe and are covered in more detail in Chap-
ter 7. The examples in this recipe, however, should serve as a starting point for providing
richly formatted text in graphics.

4.4 Display Bitmap Data in a Graphic Element

Problem

You want to display a raster image within a graphic element.

Solution

Use the BitmapImage element or supply a BitmapFill to a FilledElement-based element
and set the source property to a value of a valid representation of a bitmap. Optionally,
set the fillMode of the graphic to clip, scale, or repeat the image data within the element.

Discussion

Bitmap information from an image source can be rendered within a graphic element in
a FXG fragment. The BitmapImage element can be used to define a rectangular region
in which to render the source bitmap data, or any FilledElement-based element can be
assigned a BitmapFill to render the data within a custom filled path. fillMode is a
property of both BitmapImage and BitmapFill that defines how the bitmap data should
be rendered within the element. The values available for fillMode are enumerated in
the BitmapFillMode class and allow for clipping, scaling, and repeating the bitmap data
within the defined bounds of the element. By default, the fillMode property is set to a
value of scale, which fills the display area of an element with the source bitmap data.

The following example demonstrates using both the BitmapImage element and Bitmap
Fill within a MXML fragment to display bitmap information:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<1[CDATA[
import mx.graphics.BitmapFillMode;
11>
</fx:Script>
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<s:Graphic>
<s:Group>
<s:layout>
<s:Horizontallayout />
</s:layout>
<s:BitmapImage id="img" width="450" height="400"
source="@Embed('assets/icon.png')" />
<s:Ellipse id="imgEllipse" width="450" height="400">
<s:fill>
<s:BitmapFill id="imgFill"
fillMode="{BitmapFillMode.REPEAT}"
source="@Embed('assets/icon.png"')" />
</s:fill>
</s:Ellipse>
</s:Group>
</s:Graphic>

</s:Application>

The source property of a BitmapImage element or the BitmapFill of an element, when
declared in MXML, can point to various graphic resources. The source could be a
Bitmap object, a BitmapData object, any instance or class reference of a DisplayObject-
based element, or an image file specified using the @Embed directive. If a file reference is
used, the image file path must be relative as it is compiled in; there is no support for
runtime loading of an image when using FXG elements in MXML markup.

Figure 4-2 shows a few examples of effects you can achieve using the various graphic
elements and fill modes. On the left, an image is loaded and resized to fill a rectangle
shape. On the right, the same image is loaded into an ellipse shape and repeated at its
original size to fill the shape.

Figure 4-2. Examples of rendering a raster image in a graphic

The source property value for an element rendering bitmap data in a FXG document
can point either to a relative file path for an image resource, or to a URL. Bitmap
information is compiled into the graphic element within the FXG document, and such
runtime concepts as updating the source based on loaded graphic information are not
applicable.

The following is an example of supplying a URL to the source property of a Bitmap
Image element within a FXG document:
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<!-- MyBitmapGraphic.fxg -->
<Graphic version="2.0" xmlns="http://ns.adobe.com/fxg/2008">
<BitmapImage width="600" height="150" fillMode="repeat"
source="http://covers.oreilly.com/images/9780596529857/bkt.gif"
/>
</Graphic>

Supplying a URL for the bitmap fill of an element is not permitted in a FXG fragment
within MXML markup. However, graphics declared in MXML take advantage of var-
ious runtime concepts, including responding to state changes, data binding, and (with
regard to displaying bitmap information) loading graphic resources and updating the
source of a bitmap element at runtime. The following example demonstrates setting
the source property of a BitmapImage to a Bitmap instance at runtime alongside rendering
the graphic element of a FXG document:
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"

xmlns:f4cb="com.oreilly.f4cb.*"
creationComplete="handleCreationComplete();">

<fx:Script>
<1[CDATA[
import mx.graphics.BitmapFillMode;

private function handleCreationComplete():void

{
var loader:Loader = new Loader();
loader.contentLoaderInfo.addEventListener (Event.COMPLETE,

handleLoadComplete);
loader.load( new URLRequest(
"http://covers.oreilly.com/images/9780596529857/bkt.gif" ) );

}

private function handleLoadComplete( evt:Event ):void

{
var bmp:Bitmap = ( evt.target as LoaderInfo ).content as Bitmap;
img.source = bmp;

}

1>
</fx:Script>

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

<s:Graphic>
<s:Group>
<s:layout>
<s:Horizontallayout />

</s:layout>

<s:BitmapImage id="img"
width="450" height="400"
fillMode="{BitmapFillMode.SCALE}" />
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<f4cb:MyBitmapGraphic />
</s:Group>
</s:Graphic>

</s:Application>

4.5 Display Gradient Text

Problem

You want to render textual content using a gradient color.

Solution

Apply a gradient fill to a FilledElement-based element and apply a RichText element as
the mask for a graphic.

Discussion

The color style property of the RichText element takes a single color component and
does not support multiple gradient entries. You can, however, render noninteractive
text in a linear or radial gradient by using the text graphic as a mask applied to a filled
path.

The following is an example of applying a RichText element as a mask for a graphic
element that renders a rectangular gradient, shown in Figure 4-3:

<s:Graphic maskType="alpha">
<s:Rect width="{textMask.width}" height="{textMask.height}">
<s:fill>
<s:LinearGradient rotation="90">
<s:entries>
<s:GradientEntry color="#000000" />
<s:GradientEntry color="#DDDDDD" />
</s:entries>
</s:LinearGradient>
</s:fill>
</s:Rect>
<s:mask>
<s:RichText id="textMask" fontFamily="Arial" fontSize="20">
<s:content>Hello World!</s:content>
</s:RichText>
</s:mask>
</s:Graphic>

Figure 4-3. Example of gradient text using a RichText element as a mask
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With the maskType property of the Graphic element set to alpha, the RichText element
renders using the gradient values of the child s:Rect element based on the glyph infor-
mation of the text. Binding the dimensions of the RichText instance to the width and
height properties of the Rect element ensures the rendering of the full gradient when
the textual content is applied to the graphic, even though it is a mask.

4.6 Apply Bitmap Data to a Graphic Element as a Mask

Problem

You want to take advantage of the alpha transparency or luminosity of a bitmap when
applying a mask to a graphic element.

Solution

Apply an Image element or a Group-wrapped BitmapImage to a Graphic as the mask source
and set the desired maskType property value. Depending on the maskType property value,
optionally set the luminosityClip and luminosityInvert properties of the Graphic
element as well.

Discussion

The mask property of Graphic, which is inherited from its extension of Group, is typed
as a DisplayObject instance. You cannot, therefore, directly apply a GraphicElement-
based element (such as Rect or BitmapImage) as a mask for a GroupBase-based element.
You can, however, wrap graphic elements in a Group object and apply them as a mask.
Likewise, any DisplayObject-based element, including the visual elements from the MX
set, can be applied as a mask source for a Graphic element.

By default, masking of content within a GroupBase-based element is performed using
clipping. With the maskType property value set to clip, the content is rendered based
on the area of the mask source. Along with clip, there are two other valid values for
the maskType property of a GroupBase-based element when applying a mask: alpha and
luminosity. When you assign an alpha mask type, the alpha values of the mask source
are used to determine the alpha and color values of the masked content. Assigning a
luminosity mask is similar in that the content’s and mask source’s alpha values are used
to render the masked pixels, as well as their RGB values.

The following example applies all three valid maskType property values to a Graphic
element that is masked using an image containing some alpha transparency:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
creationComplete="handleCreationComplete();">
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<fx:Script>
<! [CDATA[
import mx.collections.ArrayCollection;
import spark.core.MaskType;

[Bindable] public var masks:ArrayCollection;
private function handleCreationComplete():void

{
masks = new ArrayCollection( [ MaskType.CLIP,
MaskType.ALPHA,
MaskType.LUMINOSITY ] );
maskList.selectedIndex = 0;
}

11>
</fx:Script>

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

<s:DropDownList id="maskList" dataProvider="{masks}" />

<s:Graphic id="group" maskType="{maskList.selectedItem}">
<s:Rect width="320" height="320">
<s:fill>
<s:LinearGradient>
<s:entries>
<s:GradientEntry color="#000000" />
<s:GradientEntry color="#DDDDDD" />
</s:entries>
</s:LinearGradient>
</s:fill>
</s:Rect>
<s:mask>
<s:Group>
<s:BitmapImage source="@Embed('/assets/alpha bitmap.png')" />
</s:Group>
</s:mask>
</s:Graphic>

<s:Group enabled="{maskList.selectedItem==MaskType.LUMINOSITY}">
<s:layout>
<s:Horizontallayout />
</s:layout>
<s:CheckBox selected="@{group.luminosityInvert}" label="invert" />
<s:CheckBox selected="@{group.luminosityClip}" label="clip" />
</s:Group>

</s:Application>

With the maskType property of the Graphic element set to clip, the gradient-filled
Rect is clipped to the rectangular bounds of the embedded image. With the maskType
set to alpha, the alpha values of the bitmap are used to render the masked pixels. When
luminosity is selected as the maskType, two s:CheckBox controls are enabled, allowing
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you to set the luminosityInvert and luminosityClip properties of the Graphic element.
If you are using an image that supports alpha transparency you might see something
similar to Figure 4-4, which allows you to play with the different types of masks.

e |-

| invert [ | clip

Figure 4-4. Example of applying an image with alpha transparency to a graphic element as a mask

The luminosityInvert and luminosityClip properties are only used when the mask
Type is set to luminosity. With both property values set to false (the default), the pixels
of the content source and the mask are clipped to the bounds of the image area and are
blended. A true value for luminosityInvert inverts and multiplies the RGB color values
of the source, and a true value for luminosityClip clips the masked content based on
the opacity values of the mask source.

4.7 (Create a Custom Shape Element

Problem

You want to create a custom graphic element and modify the drawing rules based on
specific properties.

Solution

Extend FilledElement, override the draw() method to render the custom vector graphic,
and optionally override the measuredWidth and measuredHeight accessors in order to
properly lay out the element.
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Discussion

The spark.primitives.supportClasses.GraphicElement class is a base class for all
graphic elements, including raster images, text, and shapes. GraphicElement exposes
the necessary properties to size and position elements within a layout delegate, and
essentially manages the display object that graphics are drawn into, and onto
which transformations and filters are applied. StrokedElement is a subclass of Graphic
Element that exposes the ability to apply a stroke to a vector shape. FilledElement is a
subclass of StrokedElement that provides the ability to apply a fill to a vector shape and
can be extended to customize the drawing paths of a custom shape.

The stroke and fill applied to a FilledElement are implementations of IStroke and
IFill, respectively, and standard classes to apply to a shape as strokes and fills can be
found in the mx.graphics package. Typically, the initiation and completion of rendering
the stroke and fill of a shape are handled in the protected beginDraw() and endDraw()
methods. When extending the FilledElement class to create a custom shape element,
the protected draw() method is overridden in order to apply drawing paths to a
Graphics object using the drawing API, as in the following example:

package com.oreilly.f4cb

import flash.display.Graphics;
import spark.primitives.supportClasses.FilledElement;

public class StarburstElement extends FilledElement

{
private var _points:int = 5;
private var _innerRadius:Number = 50;
private var _outerRadius:Number = 100;

override public function get measuredWidth():Number

{
return _outerRadius * 2;
}
override public function get measuredHeight():Number
{
return _outerRadius * 2;
}

override protected function draw( g:Graphics ):void
{

var start:Number = ( Math.PI / 2 );

var step:Number = Math.PI * 2 / points;

var rad:Number = outerRadius;

var inRad:Number = innerRadius;

var angle:Number = start;

var sangle:Number = angle - step / 2;

var x:Number = rad * Math.cos( sangle ) + rad;
var y:Number = rad * Math.sin( sangle ) + rad;
g.moveTo( X,y );

x = inRad * Math.cos( angle ) + rad;
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y = inRad * Math.sin( angle ) + rad;
g.lineTo( x, y );
for( var i:int = 1; i < points; i++ )

{
angle = start + (i * step );
sangle = angle - step / 2;
g.lineTo( rad * Math.cos( sangle ) + rad,
rad * Math.sin( sangle ) + rad );
g.lineTo( inRad * Math.cos( angle ) + rad,
inRad * Math.sin( angle ) + rad );
}
}
[Bindable]
public function get points():int
{

return _points;

public function set points( value:int ):void

{
_points = value;
invalidateSize();
invalidateDisplaylList();
invalidateParentSizeAndDisplaylist();
}
[Bindable]
public function get innerRadius():Number
{

return _innerRadius;

public function set innerRadius( value:Number ):void

{
_innerRadius = value;
invalidateSize();
invalidateDisplaylList();
invalidateParentSizeAndDisplayList();

}

[Bindable]

public function get outerRadius():Number

{

return _outerRadius;

public function set outerRadius( value:Number ):void

{
_outerRadius = value;
invalidateSize();
invalidateDisplaylList();
invalidateParentSizeAndDisplayList();
}
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The StarburstElement created in this example is an extension of FilledElement and
overrides the draw() method in order to render a starburst shape in the supplied
Graphics object. draw(), along with beginDraw() and endDraw(), is invoked upon each
request to update the display list. The line segments to be drawn are determined using
the points, innerRadius, and outerRadius properties of StarburstElement, which each
invoke internal methods to update the size and display list of the element and its parent
element. Doing so ensures that the element is properly laid out in a container. The
measuredWidth and measuredHeight accessors are also overridden to return an accurate
size for the element used by the layout.

The following example demonstrates adding the custom StarburstElement element to
the display list and provides HSlider controls to modify the properties of the element
at runtime:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
xmlns:f4cb="com.oreilly.f4cb.*">

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

<f4cb:StarburstElement id="star">
<f4cb:fill>
<s:SolidColor color="#333333" />
</facb:fill>
<f4cb:stroke>
<s:SolidColorStroke color="#FFOOFF" />
</facb:stroke>
</facb:StarburstElement>

<s:HSlider id="ptSlider"
minimum="3" maximum="20"
value="{star.points}"
change="star.points=ptSlider.value" />
<s:HSlider id="inSlider"
minimum="5" maximum="50"
value="{star.innerRadius}"
change="{star.innerRadius=inSlider.value}" />
<s:HSlider id="outSlider"
minimum="55" maximum="100"
value="{star.outerRadius}"
change="{star.outerRadius=outSlider.value}" />

</s:Application>

Figure 4-5 shows the end result.
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Figure 4-5. Example of a custom graphic element with attributes available for modification at runtime

4.8 Create a Custom Standalone Graphic Component

Problem

You want to create a graphic component that can be used throughout multiple
applications.

Solution

Create a FXG fragment within a root <Graphic> node and save it as a standalone FXG
or MXML document with the required document attributes declared.

Discussion

The structure and availability of elements is similar when creating graphics within a
FXG or a MXML document. In some cases, such as with declaring library definitions
wrapped in a <Group> element within a FXG document, the node structure may vary,
yet both types of documents contain a fragment of graphical information declared in a
root <Graphic> node and can be added to an application at compile time or at runtime.

The required attributes for the root <Graphic> node of a FXG document (with
the .fxg extension) are version and xmlns, as shown in the following snippet:

<Graphic version="2.0" xmlns="http://ns.adobe.com/fxg/2008">

A Graphic element is similar to a Group element, in that children are defined declaratively
to make up the visual representation of the FXG fragment. Along with the declaration
of a mask and a library of reusable symbols, any valid graphic element (Rect, Bitmap
Graphic, RichText, etc.) can be declared, either wrapped in a Group element or as a
standalone element. The following is an example of the markup of a FXG document:
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<Graphic version="2.0" xmlns="http://ns.adobe.com/fxg/2008">

<Rect width="100" height="100">
<fill>
<RadialGradient>
<GradientEntry color="#FFFFFF" />
<GradientEntry color="#000000" />
</RadialGradient>
</fill>
<stroke>
<SolidColorStroke color="#333333" />
</stroke>
</Rect>

</Graphic>

A Graphic object declared in MXML, whether as a standalone graphic or an inline
fragment within a document, must be scoped to the Spark namespace declared within
the document. The following is an example of a standalone graphic component de-
clared as a MXML document:

<s:Graphic name="CustomMXMLGraphic"
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:Rect width="100" height="100">
<s:fill>
<s:LinearGradient rotation="90">
<s:GradientEntry color="#FFFFFF" />
<s:GradientEntry color="#000000" />
</s:LinearGradient>
</s:fill>
<s:stroke>
<s:SolidColorStroke color="#333333" />
</s:stroke>
</s:Rect>

</s:Graphic>

Standalone graphic elements saved as FXG and MXML documents are added to the
display list in the same manner, by declaring the element scoped to the namespace
representing the package directory in which the document resides. The following
example demonstrates adding the previous two examples, saved as CustomFXG
Graphic.fxg and CustomMXMLGraphic.mxml, respectively, to a MXML document:
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"

xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
xmlns:f4cb="com.oreilly.f4cb.*">

<s:layout>
<s:Verticallayout />
</s:layout>
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<f4cb:CustomMXMLGraphic />
<f4cb:CustomFXGGraphic />

</s:Application>

Though the two graphical fragments are saved with different file extensions, they are
declared similarly to each other and to other component declarations in MXML mark-
up, and are scoped to the f4cb namespace, which points to a directory relative to the
root of the Application document.

The decision to use a graphic element scoped to the FXG namespace, as in the first
example, or scoped to the Spark namespace, as in the second, depends on the role of
the graphic element within the lifespan of the application in which it is used. Because
FXG is a subset of MXML, graphic elements scoped to the FXG namespace and saved
as.fxg documents have a limited property list and cannot take full advantage of features
available to graphic fragments in MXML markup. Graphic elements declared in MXML
can be treated the same as any other elements within the document markup and can
reference external classes, respond to changes of state and data binding at runtime, and
have their properties modified by transitions. Although using FXG fragments in MXML
has its benefits, more memory is used to store references that may be accessed at
runtime.

4.9 Define and Reuse Graphic Symbols

Problem

You want to create a library of common graphic symbols that can be used multiple
times within an application.

Solution

Declare symbols as Definition instances within a Library tag and assign a unique
name property value to each Definition to be used as the element type in a FXG
fragment.

Discussion

Symbol definitions are held in the Library tag of a FXG or MXML document, which
must be declared as the first child of the root tag. Singular and grouped graphic elements
can be created as symbol definitions and can be reused multiple times throughout the
document in which the containing Library is declared. Usage of symbol definitions in
a FXG document is limited to the fragment markup, while symbol definitions within a
MXML document can be added to the display list through markup or by using the
new operator in ActionScript.
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When declared in a Library within a FXG document, symbol definitions are considered
groupings of graphic elements regardless of the number of elements declared and must
always be wrapped within a Group tag, as in the following example:

<!-- com.oreilly.f4cb.CustomFXGCircle.fxg -->
<Graphic version="2.0" xmlns="http://ns.adobe.com/fxg/2008">

<Library>
<Definition name="Circle">
<Group>
<Ellipse width="100" height="100">
<fill>
<SolidColor color="#FFCCoO" />
</fill>
</Ellipse>
</Group>
</Definition>
</Library>

<Circle />
<Circle x="100">
<filters>
<DropShadowFilter />
</filters>
</Circle>

</Graphic>

The Library element is declared as the first child of the document and is scoped to the
FXG namespace defined in the root <Graphic> tag. The name attribute value of a symbol
definition is used to declare new instances of the symbol within the document. Several
properties are available for the instance declarations, and transformations and filters
can be applied separately from the definition in a FXG document.

Symbol definitions declared within a library of a MXML document differ from defini-
tion declarations in a FXG document in that a symbol with a single graphic element
does not need to be wrapped in a <Group> tag:

<fx:Library>
<fx:Definition name="MXMLCircle">
<s:Ellipse width="100" height="100">
<s:fill>
<s:SolidColor color="#0OFFCC" />
</s:fill>
</s:Ellipse>
</fx:Definition>
</fx:Library>

If, however, more than one graphic element makes up the symbol definition, the ele-
ments must be wrapped in a <Group> tag. The name attribute of the symbol definition is
used, just as in a FXG document, to declare instances of the symbol within MXML
markup:
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<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Library>
<fx:Definition name="MXMLCircle">
<s:Ellipse width="100" height="100">
<s:fill>
<s:SolidColor color="#0OFFCC" />
</s:fill>
</s:Ellipse>
</fx:Definition>
</fx:Library>

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

<fx:MXMLCircle />
<fx:MXMLCircle x="100">
<fx:filters>
<fx:Array>
<s:DropShadowFilter />
</fx:Array>
</fx:filters>
</fx:MXMLCircle>

</s:Application>

Upon declaration of a symbol within the document, properties (such as those related
to transformations and filters) can be reset from any values attributed in the definition
for the symbol.

Libraries and definitions are a convenient way to declare graphic symbols that you can
then reference and use multiple instances of within a FXG document. Symbol defini-
tions can even be used in other symbol definitions declared in a Library. As mentioned
earlier, by using the name property of a symbol definition along with the new operator,
new instances of the graphic symbol can also be instantiated at runtime using Action-
Script, as in the following example:

private function addSymbolFromLibrary():void

{

var mySymbol:IVisualElement = new FXGCircle() as IVisualElement;
addElement( mySymbol );

140 | Chapter4: Graphics



CHAPTER 5
Components

The Flex 4 SDK provides a set of classes and user interface (UI) components to facilitate
rapid and standardized development. The fourth iteration of the SDK has been designed
to enable the use of Flex 3 (Halo) components as well as Flex 4 (Spark) components
based on the new architecture. By default, the Spark and Halo components are differ-
entiated by the s and mx namespaces, respectively. For example:

<s:Button id="sparkButton"/>
<mx:Button id="haloButton"/>

This use of XML namespaces enables developers to switch between the new Spark
components and the legacy Halo components. Additionally, it improves the readability
of the code. Although many Spark components have Halo counterparts and the two
can often be used interchangeably, it is recommended that you use the Spark versions
when possible as they are most likely to be supported by future iterations of the Flex
SDK.

5.1 Handle a Button’s Click Event

Problem

You need to perform a task in response to user interaction, such as outputting a list of
names to the console when the user clicks a button.

Solution

Use the click event attribute of the s:Button tag to assign a handler for the event in
MXML. Alternatively, in ActionScript, use the addEventListener() method on the but-
ton instance to assign a listener for the click event.
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Discussion

The following code shows how to listen for a button click by using MXML to assign a
handler for the click event attribute of the s:Button tag:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
<fx:Script>
<1[CDATA[
protected var names:Array = ['Leif','Zach','Stacey'];
protected function btn_clickHandler(event:MouseEvent):void

{

}
11>
</fx:Script>
<s:layout>
<s:Verticallayout/>
</s:layout>
<s:Button id="btn" label="Show Names" click="btn_clickHandler(event)"/>
</s:Application>

trace(names.toString());

The code creates an application that contains an instance of the button control btn. So
that the application will output a list of names to the console when the btn instance is
clicked, the click event attribute of the btn instance is wired to the method showNames ():

<s:Button id="btn" label="Show Names" click="btn_clickHandler(event)"/>

Every time a user clicks the button, the Flex Framework dispatches an event of type
MouseEvent.CLICK. The preceding line of code assigns the method btn_clickHandler()
to be invoked every time the button dispatches the click event. Within the btn_click
Handler () method, an array of names is created and output to the console. Notice that
an event object of type MouseEvent is automatically passed into the handler function.
Depending on the event being dispatched, this object can be queried for detailed in-
formation about the event itself. Run the application in debug mode (F11 in Eclipse),
and you’ll see the following output in the console window:

Leif,Zach,Stacey

Event listeners can also be assigned using ActionScript:

<?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="1ibrary://ns.adobe.com/flex/mx"
creationComplete="app_creationCompleteHandler (event)">

<fx:Script>
<![CDATA[
import mx.events.FlexEvent;
protected var names:Array = ['Leif','Zach','Stacey','Seth','Leonard'];
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protected var titles:Array = ['Evangelist','Director’,
'Information Architect','Director’,
'Creative Director'];

protected function app_creationCompleteHandler(event:FlexEvent):void

{
btn.addEventListener (MouseEvent.CLICK, showNames);
btn.addEventListener (MouseEvent.CLICK, showtitles);
}
protected function showNames(event:MouseEvent):void
{
trace(names.toString());
}
protected function showtitles(event:MouseEvent):void
{
trace(titles.toString());
}
11>
</fx:Script>
<s:layout>

<s:Verticallayout/>
</s:layout>
<s:Button id="btn" label="Show Names and Titles"/>
</s:Application>

Note here that the handler of the application’s creationComplete event is used to wire
up the button’s click event to two listeners, showNames and showTitles:

protected function app_creationCompleteHandler(event:FlexEvent):void

{

btn.addEventListener (MouseEvent.CLICK, showNames);
btn.addEventListener (MouseEvent.CLICK, showtitles);

}

Running this application in debug mode generates the following output in the console
window:

Leif,Zach,Stacey, Seth, Leonard
Evangelist,Director,Information Architect,Director,Creative Director

The listeners are called in the same order as they are registered. Because showNames was
registered before showTitles, the list of names is generated before the list of titles. To
change the order of execution, either change the order in which the listeners are regis-
tered with the button, or set their priority values while registering them with the
button, as shown here:

protected function app_creationCompleteHandler(event:FlexEvent):void

{
/* Note that the third parameter, useCapture, in the addEventlListener() method
is already set to false by default and is manually set to false in this
example to access the fourth parameter: priority. */
btn.addEventListener (MouseEvent.CLICK, showNames, false, 0);
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btn.addEventListener (MouseEvent.CLICK, showtitles, false, 1);
}

Running the application in debug mode, with the modified code, displays the following:

Evangelist,Director,Information Architect,Director,Creative Director
Leif,Zach,Stacey, Seth, Leonard

Listeners registered with larger priority values will be called earlier than those with
smaller priority values. If more than one listener has the same priority value, the order
of execution will be based on the order of registration.

5.2 Create a Button Bar

Problem

You need to present the user with a set of buttons that allow a single option to be
selected at a time.

Solution

Use the s:ButtonBar control and an ArrayCollection to create the series of buttons.

Discussion

To build a series of buttons, create an application with an instance of the s:Button
Bar control. This control defines a group of buttons that maintain their selected or
deselected state. Here’s one approach:

<?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="1ibrary://ns.adobe.com/flex/mx">
<fx:Script>
< [CDATA[
import spark.events.IndexChangeEvent;

protected function btnBar_changeHandler (event:IndexChangeEvent):void {
var selectedItem:Object = btnBarData.getItemAt(event.newIndex);
switch(selectedItem.mode) {
case "labels":
trace('Leif, Zach, Stacey');
break;
case "titles":
trace('Evangelist, Director, Information Architect');
break;
default:
break;

}
1>
</fx:Script>
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<fx:Declarations>
<s:ArrayCollection id="btnBarData">
<fx:0bject label="Show Labels" mode="labels"/>
<fx:0bject label="Show Titles" mode="titles"/>
</s:ArrayCollection>
</fx:Declarations>

<s:ButtonBar id="btnBar"
dataProvider="{btnBarData}"
change="btnBar_changeHandler (event)"/>

</s:Application>

The application contains only one component that is visible to the user: an instance of
s:ButtonBar with its id property set to btnBar. Bound to the dataProvider property of
btnBar is an s:ArrayCollection with an id of btnBarData. Because btnBarData is a non-
visual MXML element, it is declared in <fx:Declarations>.

By default, the label property values of the items in the ArrayCollection show up as
the labels of the buttons in the <s:ButtonBar> instance. To set any other property (for
example, mode) to be used as the button’s label, use the labelField property of the
s:ButtonBar as follows:
<s:ButtonBar id="btnBar"
dataProvider="{btnBarData}"

labelField="mode"
change="btnBar_changeHandler (event)"/>

The change event of the s:ButtonBar instance is set to call the method btnBar_change
Handler () when the selectedIndex property of btnBar is changed. Note that this event
will fire regardless of whether the value is changed by the user clicking a different button
than the current selected item, or programmatically. When the change event calls the
btnBar_changeHandler () method, it passes an instance of IndexChangeEvent through as
the event. Using the newIndex property of event, the handler can determine the index
of the button the user selected and trace the corresponding string.

Although this is an effective method for creating a set of buttons, the practice of de-
claring the dataProvider in MXML is really only effective when the instance of
s:ButtonBar will be mainly static. In most cases, it is beneficial to bind the dataPro
vider property of s:ButtonBar to an ArrayCollection declared in ActionScript. This will
enable the dataProvider, and in turn the s:ButtonBar, to be updated more easily:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
<fx:Script>
<I[CDATA[
import mx.collections.ArrayCollection;
import spark.events.IndexChangeEvent;

[Bindable]
protected var btnBarData:ArrayCollection = new ArrayCollection(
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{label: 'Show Labels', mode: 'labels'},
{label: 'Show Titles', mode: 'titles'}

]
)s

protected function btnBar_changeHandler (event:IndexChangeEvent):void {
var selectedItem:Object = btnBarData.getItemAt(event.newIndex)
as Object;
switch(selectedItem.mode) {
case "labels":
trace('Leif, Zach, Stacey');
break;
case "titles":
trace('Evangelist, Director, Information Architect');
break;
default:
break;

}
11>
</fx:Script>

<s:ButtonBar id="btnBar"
dataProvider="{btnBarData}"
change="btnBar_changeHandler (event)"/>

</s:Application>

5.3 Load a External SWF

Problem

You want to load external SWFs created either with Flash Builder or Flash Professional
into the current Flex application at runtime.

Solution

Use the SWFLoader component to load external SWFs at runtime and track the download
progress.

Discussion

To load external SWFs at runtime, use the SWFLoader component. The example code
shown here loads a external SWF and traces the bytes that have been loaded and the
total bytes of the SWF. The ProgressEvent provides the ability to create a visual indi-
cator enabling the end user to monitor the download progress of large SWFs and
images. Despite its name, SWFLoader can load .swf, .gif, .jpeg, .png, or .svg files:

146 | Chapter5: Components



<?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="1ibrary://ns.adobe.com/flex/mx ">

<fx:Script>
<1 [CDATA[
protected function sampleOpenHandler(event:Event):void {
trace('open');

protected function sampleProgressHandler(event:ProgressEvent):void {
trace(event.bytesLoaded+' of '+event.bytesTotal+' loaded');
}

protected function sampleCompleteHandler(event:Event):void {
trace('complete');
}

1>
</fx:Script>
<mx:SWFLoader id="sampleSWFLoader" source="assets/sample.swf"
open="sampleOpenHandler(event)"
progress="sampleProgressHandler (event)"
complete="sampleCompleteHandler(event)"/>

</s:Application>

This application will output the following to the console:

open
0 of 29730 bytes loaded
16384 of 29730 bytes loaded
16384 of 29730 bytes loaded
29730 of 29730 bytes loaded
complete

The SWFLoader component can also load SWFs that are embedded in the Flex applica-
tion. Use the Embed directive for this. In the following example, sample.swf will be com-
piled into the main application:

<mx:SWFLoader source="@Embed('assets/sample.swf')"/>

For simple bitmap images that do not need loading event listeners, it is more efficient
to use an instance of s:BitmapImage:

<s:BitmapImage source="@Embed('assets/sample.swf')"/>

5.4 Use a Calendar Date Input

Problem

You want to allow the user to select a date from a range using a calendar-like control.

5.4 Use a Calendar Date Input | 147



Solution

Use the DateField control or the DateChooser control to provide the user with a con-
venient calendar-like control to pick dates.

Discussion

The Flex Framework provides two controls for calendar-like functionality: the Date
Field control and the DateChooser control. The DateField control provides a Text
Input control with a calendar icon that, when clicked, opens a pop-up calendar. The
DateChooser, on the other hand, provides a persistent calendar to the user. The follow-
ing example is a simple trip calculator that illustrates both types of controls. The user
selects a start date using DateField and an end date using DateChooser. The program
then calculates the duration of the trip on the change event of the controls in the
startChangeHandler() and endChangeHandler () event handlers. The selectedDate prop-
erty of each control returns a Date object representing the user’s selection. Both controls
have a selectableDateRange property that is bound to an Object that defines a
rangeStart and rangeEnd. With these properties applied, the end user can only select
dates within the specified range. In the following example, the rangeStart is today’s
date and the rangeEnd is a year from today:

<?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="1ibrary://ns.adobe.com/flex/mx">

<fx:Script>
<1[CDATA[
import mx.events.CalendarlLayoutChangeEvent;
private var today:Date = new Date();
private var nextYear:Date = new Date(today.fullYear + 1, today.month,
today.date);

[Bindable]

protected var displayText:String = 'Please select a Start and End
Date';

[Bindable]

protected var startDateRange:Object = {
rangeStart: today,
rangeEnd: nextYear

15

[Bindable]

protected var endDateRange:Object = {
rangeStart: today,
rangeEnd: nextYear

|5

protected function startChangeHandler(event:CalendarLayoutChangeEvent):
void {
endDateRange = {
rangeStart: event.newDate,
rangeEnd: nextYear
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};
if(endDate.selectedDate 8& endDate.selectedDate <= event.newDate) {
endDate.selectedDate = null;

}
updateDateRange();
}
protected function endChangeHandler(event:CalendarLayoutChangeEvent):
void {
updateDateRange();
}

protected function updateDateRange():void {

if(startDate.selectedDate && endDate.selectedDate) {
var startTime:Number = startDate.selectedDate.getTime();
var endTime:Number = endDate.selectedDate.getTime();
var dayDifference:int = int((endTime - startTime)/86400000);
displayText = dayDifference.toString();

} else {
displayText = 'Please select a Start and End Date';

11>
</fx:Script>

<mx:Form>
<mx:FormHeading label="Trip Calculator"/>
<mx:FormItem label="Start Date">
<mx:DateField id="startDate" change="startChangeHandler(event)"
selectableRange="{startDateRange}"/>
</mx:FormItem>
<mx:FormItem label="End Date">
<mx:DateChooser id="endDate" change="endChangeHandler (event)"
selectableRange="{endDateRange}"/>
</mx:FormItem>
<mx:FormItem label="Trip Duration (days)">
<mx:Label text="{displayText}"/>
</mx:FormItem>
</mx:Form>
</s:Application>

To ensure that the user cannot select an end date that occurs before the start date,
the startChangeHandler() method updates the endDateRange so that its rangeStart
property is equal to the selected start date. If a start date and end date have already
been selected and the user updates the start date to occur after the end date, the
startChangeHandler () clears the selected end date by setting it equal to null. Both
startChangeHandler() and endChangeHandler() call the updateDateRange() method,
which first checks that two dates have been selected and then calculates the difference
between them to update the Label that is displayed to the user, as shown in Figure 5-1.
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Trip Calculator

Start Date

End Date 4 February 2010 »
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22 23 24 (25|26 27
28

Trip Duration (days) 3

Figure 5-1. A trip calculator created using the date components

5.5 Create Event Handlers for Menu-Based Controls

Problem

You need to act in response to user interaction with the menu bar.

Solution

Add event listeners for the itemClick event of the MenuBar control.

Discussion

To respond to menu bar interaction, assign a listener function, handleMenuClick(), to
the itemClick event attribute of the MenuBar control. The itemClick event is dispatched
whenever a user selects a menu item. The listener function receives as an argument an
instance of MenuEvent containing information about the menu item from which the
event was dispatched. The item property of the MenuEvent object contains a reference
to the item in the dataProvider that is associated with that particular menu item. Here
is an example MenuBar implementation:

<?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="1ibrary://ns.adobe.com/flex/mx">
<fx:Declarations>
<fx:XMLList id="dataProvider" xmlns="">
<menuitem label="File">
<menuitem label="New"/>
<menuitem label="Open"/>
<menuitem label="Close" enabled="false"/>
</menuitem>
<menuitem label="Edit"/>
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<menuitem label="Source"/>
<menuitem label="View">
<menuitem label="50%" type="radio" groupName="one"/>
<menuitem label="100%" type="radio" groupName="one"
selected="true"/>
<menuitem label="150%" type="radio" groupName="one"/>
</menuitem>
</fx:XMLList>
</fx:Declarations>
<fx:Script>
<1[CDATA[
import mx.events.MenuEvent;

private function handleMenuClick(event:MenuEvent):void {
subItemDisplaylLabel.text = event.item.@label + " was selected";

}
11>
</fx:Script>
<s:VGroup>
<mx:MenuBar labelField="@label"
itemClick="handleMenuClick(event)"
dataProvider="{dataProvider}"/>
<s:Label id="subItemDisplayLabel"/>
</s:VGroup>
</s:Application>

Notice in this example that when an item is clicked on the instance of mx:MenuBar, the
itemClick event is handled by the method handleMenuClick(), which in turn updates

the text property of the instance of s:Label with the selected item’s label, as shown in
Figure 5-2.

| File Edit Source  \View

100% was selected 50%
» 100%
150%

Figure 5-2. A drop-down menu created using <mx:MenuBar>

5.6 Display an Alert in an Application

Problem

You want to show a modal message to the user and optionally present the user with
action choices.
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Solution

Use the Alert control to display a message to the user.

Discussion

The Alert control provides a modal dialog box with buttons that the user can click to
respond to a message in the dialog box. This component is a pop up and is placed on
top of and obscures content in the application.

The Alert control cannot be created using MXML. You need to use ActionScript in-
stead. For example:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
<s:layout>
<s:Verticallayout/>
</s:layout>
<mx:Button id="showAlertButton" click="showAlert(event)" label="Alert"/>
<mx:Label id="displaySelectionLabel"/>
<fx:Script>
< [CDATA[
import mx.events.CloseEvent;
import mx.controls.Alert;
import mx.events.MenuEvent;

private function showAlert(evt:MouseEvent):void {
var alert:Alert = Alert.show("Button was clicked",
"Alert Window Title", Alert.OK |
Alert.CANCEL | Alert.NO | Alert.YES,
this, onAlertClose);
}

private function onAlertClose(evt:CloseEvent):void {
switch (evt.detail) {

case Alert.OK:
displaySelectionLabel.text = "OK Clicked";
break;

case Alert.CANCEL:
displaySelectionLabel.text = "CANCEL Clicked";
break;

case Alert.NO:
displaySelectionLabel.text = "NO Clicked";
break;

case Alert.YES:
displaySelectionLabel.text = "YES Clicked";
break;
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</fx:Script>
</s:Application>
When the user clicks the btn button, the example code creates an Alert control by using
the static method show() on the Alert class. The show() method accepts the following
arguments to configure the alert:

text
The message to display to the user.

title
The title of the Alert box.

flags
The buttons to be shown on the Alert. Valid values are Alert.0K, Alert.CANCEL,
Alert.NO, and Alert.Yes. More than one button can be shown by using the bitwise
OR operator, as in Alert.0K | Alert.CANCEL.

parent
The display object on which to center the Alert.

closeHandler
The event handler to be called when any button on the Alert control is pressed.

iconClass
The asset class of the icon to be placed to the left of the display message on the
Alert.

defaultButtonFlag
The button to be used as the default on the Alert control. Pressing the Enter key
activates the default button. Valid values are Alert.0K, Alert.CANCEL, Alert.NO, or
Alert.Yes.

In the previous example, the onAlertClose() method is set as the closeHandler for the
Alert. This method receives a CloseEvent object as an argument, and uses the detail
property of the CloseEvent to determine which button was clicked on the Alert control.

5.7 Display a Custom Pop Up in a Custom Component

Problem

You want a custom pop-up component to appear when a user clicks on a button.

Solution

Wrap the pop-up component in a PopUpAnchor control.
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Discussion

The s:PopUpAnchor displays a componentas a pop up; it also specifies the location where
the pop up will appear. By default, the pop up will shift its location to ensure that it
appears within the application stage. The s:PopUpAnchor is used in the s:DropDown
List and s:VolumeBar controls.

In the following example, the s:Application contains two instances of a custom com-
ponent called CustomPopUp that extends <s:Group>:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
xmlns:local="*">
<local:CustomPopUp message="You have clicked the Top button”
top="10" left="10"/>
<local:CustomPopUp message="You have clicked the Bottom button"
bottom=" 10" left="10"/>
</s:Application>

The CustomPopUp consists of a button with an id of openButton and a s:PopUpAnchor
control with an id of panelPopUp that contains a s:Panel control. The s:Panel control
contains a message to display to the user and a button to close the pop up:

<?xml version="1.0" encoding="utf-8"?>
<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
<fx:Script>
<1 [CDATA[

[Bindable]
public var title:String = 'Custom PopUp';

[Bindable]
public var message:String;

public function openPopUp():void {
panelPopUp.displayPopUp = true;

public function closePopUp():void {
panelPopUp.displayPopUp = false;

11>
</fx:Script>
<s:Button id="openButton" label="Click Me" click="openPopUp()"/>
<s:PopUpAnchor id="panelPopUp">
<s:Panel title="{title}">
<s:RichText text="{message}" width="50"
top="5" left="5" right="5" bottom="30"/>
<s:Button id="closeButton" label="Close Me"
click="closePopUp()" right="5" bottom="5"/>
</s:Panel>

154 | Chapter5: Components



</s:PopUpAnchor>
</s:Group>

When the button with an id of openButton is clicked it calls the openPopUp() method,
which sets the displayPopUp property of panelPopUp equal to true. This causes the panel
to be displayed as a pop up. When closeButton is clicked it calls closePopUp(), which
closes the panel again.

5.8 Detect a Mouse Click Qutside a Pop Up to Close It

Problem

You want your pop up to close if the user clicks outside of it.

Solution

Listen for the mouseDownOutside event on your pop-up control.

Discussion

The mouseDownOutside event provides a simple way to detect when the user clicks away
from a component. The FlexMouseEvent that is passed through as a parameter provides
a property called relatedObject to check what the user did click on.

The following example has a s:ToggleButton control and a s:PopUpAnchor control that
contains a s:Panel with an id of myPanel:

<?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="1ibrary://ns.adobe.com/flex/mx">
<fx:Script>
<1[CDATA[
import mx.events.FlexMouseEvent;
[Bindable]
protected var displayMyPanelFlag:Boolean; // initialized as false

protected function mouseDownOutsideHandler (event:FlexMouseEvent):void {
if (event.relatedObject != myToggle) {
displayMyPanelFlag = false;

}

1
</fx:Script>
<s:ToggleButton id="myToggle" label="Toggle!"

x="5" y="5" selected="@{displayMyPanelFlag}"/>

<s:PopUpAnchor top="115" right="302" displayPopUp="{displayMyPanelFlag}">

<s:Panel id="myPanel"

mouseDownOutside="mouseDownOutsideHandler (event)" />
</s:PopUpAnchor>
</s:Application>

5.8 Detect a Mouse Click Outside a Pop Up to Close It | 155



The s:ToggleButton control has an id of myToggle and a selected property that is two-
way bound, indicated by the "@" syntax, to a Boolean called displayMyPanelFlag. This
Boolean is also bound to the displayPopUp property of the s:PopUpAnchor instance caus-
ing myPanel to be displayed when myToggle is selected.

When the user clicks outside of myPanel, it is handled by mouseDownOutsideHandler().
This handler sets displayMyPanelFlag equal to false after verifying that the user did not
click on myToggle. This ensures the action is not duplicated.

5.9 Using s:Scroller to Create a Scrollable Container

Problem

You have more content than you have viewable area available.

Solution

Wrap any component that implements the IViewport interface with a s:Scroller
component.

Discussion

One of the goals of the new Spark architecture is to provide a more divisible set of
resources and provide a pay-as-you-go system. In previous versions of the Flex SDK,
scroll bar policies were accessible to containers by default. To use resources more
efficiently in Flex 4, however, this functionality was separated into a s: Scroller control
to be used on an a as-needed basis.

The s:Scroller control is simple to use—it can only contain one scrollable component
that implements the IViewport interface:

<?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="1ibrary://ns.adobe.com/flex/mx">
<fx:Declarations>
<s:linearGradient id="gradient" rotation="45">
<s:GradientEntry color="#000000" ratio="0"/>
<s:GradientEntry color="#FFFFFF" ratio="1"/>
</s:LinearGradient>
</fx:Declarations>
<s:Scroller width="100%" height="100%"
horizontalScrollPolicy="off" verticalScrollPolicy="on">
<s:Group>
<s:Rect height="3000" width="400" fill="{gradient}"/>
<s:Scroller left="500" top="500" width="500" height="600">
<s:Group>
<s:Rect height="600" width="800" fill="{gradient}"/>
</s:Group>
</s:Scroller>
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</s:Group>
</s:Scroller>
</s:Application>

This example has one scrollable area for the whole application area with a smaller
nested scrollable area within it. The s:Scroller component has horizontalScroll
Policy and verticalScrollPolicy properties that control whether the scroll bars are
visible by default by setting them to "on" or "off", or are shown as needed by setting
them to "auto”.

5.10 Handle focusin and focusOut Events

Problem

You want to display a description of a s: TextInput control to the user while it has focus
and hide it again when the focus changes.

Solution

Use the focusInand focusOut events (available to all instances of classes inheriting from
the InteractiveObject class) to change the displayPopUp property of an instance of
s:PopUpAnchor.

Discussion

The focusIn and focusOut events allow events to be fired when focus is given or taken
away from a component. The focus can be changed by the user clicking on another
InteractiveObject or hitting the Tab key.

In this example, when the instance of s:TextInput, which has an id of text, has focus,
a s:Panel pops up displaying a more in-depth description of what is expected to be
entered in the field:

<?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="1ibrary://ns.adobe.com/flex/mx">
<s:layout>
<s:Verticallayout/>
</s:layout>
<fx:Script>
< [CDATA[
protected function text focusOutHandler(event:FocusEvent):void {
customPopUp.displayPopUp = false;

protected function text focusInHandler(event:FocusEvent):void {
customPopUp.displayPopUp = true;

}
11>
</fx:Script>

5.10 Handle focusin and focusOut Events | 157



<s:HGroup>
<s:TextInput id="text" focusIn="text_focusInHandler(event)"
focusOut="text_focusOutHandler (event)"/>
<s:PopUpAnchor id="customPopUp">
<s:Panel id="myPanel" title="Some Description Here">
<s:Label text="This is the description for the TextInput"/>
</s:Panel>
</s:PopUpAnchor>
</s:HGroup>
<s:Button label="Click to Switch Focus"/>
</s:Application>

The event handlers text focusOutHandler() and text focusInHandler() display and
hide myPanel by changing the displayPopUp property of customPopUp when called. These
handlers expect an instance of FocusEvent to be passed as a parameter. Not only does
the FocusEvent allow the handler to know when focus is changed, but it also points to
the component that has had or will have the focus through its property relatedObject.

5.11 Open a DropDownlList with a Keyboard Shortcut

Problem

You would like to open an instance of s:DropDownList when the user presses a specific
key combination.

Solution

Use the keyDown event to listen for specific keys being pressed.

Discussion

Components that inherit from InteractiveObject have keyDown and keyUp events that
are triggered when a user presses and releases a key, respectively. An instance of Key
boardEvent is passed to the handler as a parameter that has properties such as char
Code and keyCode to identify which key was pressed.

In the following example the s:Application contains an instance of s:TextInput with
an id of textInput and an instance of s:DropDownList with an id of seasonDropDown.
Added to textInput is a keyDown event listener that will call the keyPressHandler()
method any time a key is pressed while textInput has focus. If the character code of
the key pressed is equal to 83, which corresponds to the letter “s,” and the Alt key was
pressed at the same time (signaled by the altKey event attribute), the seasonDropDown
drop-down menu will be opened, as shown in Figure 5-3. Here’s the code:
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<?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="1ibrary://ns.adobe.com/flex/mx">

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

<fx:Script>
<! [CDATA[
import mx.events.FlexEvent;

import spark.events.IndexChangeEvent;
[Bindable]
protected var seasonlLabel:String;

protected function buttonClickHandler(event:MouseEvent):void {
seasonDropDown . openDropDown() ;
}

protected function seasonChangeHandler(event:IndexChangeEvent):void {
seasonLabel = seasonsData.getItemAt(event.newIndex).label as
String;
}

protected function keyPressHandler(event:KeyboardEvent):void {
if(event.keyCode == 83 && event.altKey) {
seasonDropDown. setFocus();
seasonDropDown . openDropDown () ;

1>
</fx:Script>

<fx:Declarations>
<s:ArrayCollection id="seasonsData">
<fx:0bject label="Winter"/>
<fx:0bject label="Spring"/>
<fx:0bject label="Summer"/>
<fx:0bject label="Fall"/>
</s:ArrayCollection>
</fx:Declarations>
<s:TextInput id="textInput" keyDown="keyPressHandler(event)"/>
<s:DropDownList id="seasonDropDown" dataProvider="{seasonsData}"
change="seasonChangeHandler (event)"/>
<s:Label text="{seasonlLabel}"/>
</s:Application>
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Figure 5-3. The instance of s:DropDownList opens when the user presses the “s” and Alt keys together
while the instance of s:TextInput has focus

5.12 Grouping Radio Buttons

Problem

You want to use a set of radio buttons and determine when one is selected.

Solution

Use the groupName and group properties to group a set of radio buttons and listen for
selection changes.

Discussion

Using s:RadioButton can be a useful alternative to s:DropDownList, as it provides a sim-
ple solution to display all options to the user. Because radio buttons require an instance
of s:RadioButton per option, it is important to group a set of them together. Another
consequence of having multiple instances of the component is that it is slightly more
complicated to listen to selection changes and access the currently selected option.

In the following example, the instances of s:RadioButton are grouped together in a set
using the groupName property, which is typed as a String. All instances of
s:RadioButton with the same groupName value are grouped together, and no two radio
buttons of the same group can be selected simultaneously:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">
<s:layout>
<s:Verticallayout/>
</s:layout>
<fx:Script>
<1[CDATA[
protected function radioChangeHandler(event:Event):void {
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label.text = 'Selected: ';
label.text += RadioButton(event.target).label;
}
1>
</fx:Script>
<mx:FormItem label="Code Style">
<s:RadioButton label="Cairngorm" groupName="microarchitecture"
change="radioChangeHandler (event)"/>
<s:RadioButton label="PureMVC" groupName="microarchitecture"
change="radioChangeHandler (event)"/>
<s:RadioButton label="robotlegs" groupName="microarchitecture"
change="radioChangeHandler (event)"/>
<s:RadioButton label="Mate" groupName="microarchitecture"
change="radioChangeHandler (event)"/>
<s:RadioButton label="Parsley" groupName="microarchitecture"
change="radioChangeHandler (event)"/>
<s:RadioButton label="Swiz" groupName="microarchitecture"
change="radioChangeHandler (event)"/>
</mx:FormItem>
<s:Label id="label" text="Make a Selection"/>
</s:Application>

In this example, all the instances of s:RadioButton are grouped using groupName and use
the same event handler, radioChangeHandler (), to handle the change event. This method
updates the text property of an instance of s:Label to indicate to the user which
selection has been made.

Although this is a functional solution, the s:RadioButtonGroup component can provide
the same functionality in a slightly more efficient fashion. Similar to grouping radio
buttons with the groupName property, all s :RadioButton instances with the same instance
of s:RadioButtonGroup assigned to their group property will be grouped together. The
added benefit to using s:RadioButtonGroup is that it dispatches a change event when any
instance of s:RadioButton in its set is selected, as shown in the following example:

<fx:Script>
<! [CDATA[
protected function groupChangeHandler(event:Event):void {
label.text = "Looks like you are a code ";
label.text += codeStyleRadioGroup.selectedValue;

label.text += ". Good Choice.";

}
17>
</fx:Script>
<fx:Declarations>
<s:RadioButtonGroup id="codeStyleRadioGroup"
change="groupChangeHandler(event)"/>
</fx:Declarations>
<mx:FormItem label="Code Style">
<s:RadioButton label="Ninja" group="{codeStyleRadioGroup}"
value="ninja"/>
<s:RadioButton label="Pirate" group="{codeStyleRadioGroup}"
value="pirate"/>
</mx:FormItem>
<s:Label id="label" text="Make a Selection"/>
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In this example, the change event handler is applied to the instance of s:RadioBut
tonGroup, not to the individual radio buttons, as in the previous example. Also notice
that the instance of s:RadioButtonGroup is nested in a fx:Declarations tag because it is
a nonvisual element.

5.13 Submit a Flex Form to a Server-Side Script

Problem

You want to submit data from a Flex form to a server-side script (e.g., a PHP script)
using post, as you might do with a HTML form.

Solution

Use an instance of URLVariables and the sendToURL() method to send data from a Flex
form to a server.

Discussion

It is fairly simple to submit data to a server-side script using ActionScript. Variable data
can be gathered into an instance of URLVariables and submitted to a URL via post or
get by passing an instance of URLRequest, along with the variables, as a parameter to the
sendToURL() method.

The following example is a sample email contact form containing instances of
s:TextInput for the name, email, and subject fields, and an instance of s:TextArea for
the message field. Also, the example contains an instance of s:Spinner that allows the
user to scroll through values from an ArrayCollection containing reasons for the email.

The s:Spinner component is a simple control that allows the user to step between
numeric values. Its minimum and maximum properties determine the range the user can
step through, and it also contains an allowValueWrap property that enables the user to
loop back to the first value if he continues past the last allowed value. It is important
to note that the s:Spinner component does not display the selected value; rather, it
consists of increment and decrement buttons. To display a numeric value with similar
functionality, it is simpler to use s:NumericStepper. The following example uses an
instance of s:Label to display the String that corresponds to the selected value of the
s:Spinner:
<?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="1ibrary://ns.adobe.com/flex/mx">
<s:layout>
<s:Verticallayout/>
</s:layout>
<fx:Script>
<! [CDATA[
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import flash.net.sendToURL;

protected function submit():void {
var variables:URLVariables = new URLVariables();
variables.name = nameText.text;
variables.email = emailText.text;
variables.subject = subjectText.text;
variables.message = subjectText.text;
variables.reason = reason.text;

var url:String = 'http://www.example.com/script.php';
var request:URLRequest = new URLRequest(url);
request.data = variables;
request.method = URLRequestMethod.POST;
sendToURL (request);
}
11>
</fx:Script>
<fx:Declarations>
<s:ArrayCollection id="reasonArrayCollection">
<fx:String>Complement</fx:String>
<fx:String>Comment</fx:String>
<fx:String>Complaint</fx:String>
</s:ArrayCollection>
</fx:Declarations>
<mx:Form>
<mx:FormItem label="Name">
<s:TextInput id="nameText"/>
</mx:FormItem>
<mx:FormItem label="Email">
<s:TextInput id="emailText"/>
</mx:FormItem>
<mx:FormItem label="Subject">
<s:TextInput id="subjectText"/>
</mx:FormItem>
<mx:FormItem label="Message">
<s:TextArea id="messageText"/>
</mx:FormItem>
<mx:FormItem label="Reason">
<s:HGroup verticalAlign="middle">
<s:Label id="reason"
text="{reasonArrayCollection.getItemAt(
reasonSpinner.value )}"/>
<s:Spinner id="reasonSpinner" minimum="0"
maximum="{reasonArrayCollection.length -1}"
allowValueWrap="true"/>
</s:HGroup>
</mx:FormItem>
<s:Button label="Submit" click="submit()"/>
</mx:Form>
</s:Application>

The click event for the submit button calls the submit() method, which gathers the
values from the form and sends the data to a URL using the sendToUr1() method. If you
wished to add validation logic to the form, it would be simple to add it to the
submit() method. Flex Validators will be discussed in Chapter 14.
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CHAPTER 6
Skinning and Styles

The previous chapter discussed Flex Framework components that encourage standard
and efficient development. However, when using a framework of components you often
lose a certain degree of visual customization, and the resulting applications have a
“cookie-cutter” appearance. To offset this side effect, the Flex 4 Spark components are
equipped with a new and improved skinning architecture.

In Flex 4, a skin is a class, usually defined in MXML, that extends s: Skin and determines
the visual appearance of a Spark component. The Spark component that is being
skinned, also referred to as the host component, can declare and access parts in the
Skin class. This new skinning architecture creates a greater separation between func-
tionality (in the host component) and design (in the skin component). This separation
allows skins and Spark components to be easily reused and updated with a minimal
amount of code refactoring.

Styles are property settings—color, sizing, or font instructions—that modify the ap-
pearance of components and can be customized programmatically at both compile time
and runtime. Style properties can be defined in multiple ways: by setting them inline
within a component declaration, by using the setStyle() method to apply them, or by
using Cascading Style Sheets (CSS). You can use CSS to define styles locally ina MXML
file or in an external file.

For the sake of simplicity, the examples in the following recipes use a basic wire-frame
design in their custom skins and styles. However, it is important to note that the prin-
ciples used as a basis for these examples provide the developer (or designer) with a
powerful set of tools capable of drastically redesigning components.

6.1 Create a Skin for s:Button

Problem

The standard s:ButtonSkin does not match your design.
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Solution

Extend s:SparkSkin with MXML to create a reusable custom button skin.

Discussion

Although the new skinning architecture is designed to enhance the separation between
functional logic and design, there are three things that correspond to properties de-
clared in the host component that should be included in the skin component:

HostComponent metadata
The component that is being skinned can be referenced in the skin component
using the HostComponent metadata tag. The following example would be included
in a skin intended for an instance of s:Button:
<fx:Metadata>
<I[CDATA[
[HostComponent ("spark.components.Button")]

1>
</fx:Metadata>
States
In the host component, skin states are referenced using the SkinState metadata
tag. For example, if the s:ButtonBase class contains the following:

[SkinState("up™)]

the skin should have the corresponding state, as follows:

<s:states>
<s:State name="up"/>

Skin parts
Properties in the host component can be defined as required or optional skin parts
using the SkinPart metadata tag; the optional required parameter of the Skin
Part metadata tag is set to false by default. If the s:ButtonBase class contains the
following property:

[SkinPart(required="false")]
public var labelDisplay:TextBase;

the skin component should contain the following corresponding element:

<s:Label id="labelDisplay"/>

It is important to note that the id property of the element in the skin component
must match the property name in the host component. Also, in this example the
labelDisplay element is allowed to be an instance of s:Label because it extends
s:TextBase.
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In the following example the application consists of a single instance of s:Button
with its skinClass property set to skins.WireButtonSkin, which points to the
WireButtonSkin.mxml file in the skins folder:

<?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="1ibrary://ns.adobe.com/flex/mx">

<s:Button skinClass="skins.WireButtonSkin"

label="Click Me!"
top="50" left="50"/>

</s:Application>

WireButtonSkin extends s:SparkSkin, and it contains all the essential elements just
mentioned. The only SkinPart included in this skin is an instance of s:Label with its
id set to labelDisplay:

<?xml version="1.0" encoding="utf-8"?>
<s:SparkSkin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
alpha.disabled="0.5">
<fx:Metadata>
<1[CDATA[
[HostComponent ("spark.components.Button")]
1>
</fx:Metadata>

<fx:Declarations>
<s:SolidColor id="fillColor" color="#FFFFFF"
color.over="#DDDDDD" />
<s:SolidColorStroke id="strokeColor" color="#333333"
color.over="#111111" weight="2"/>
</fx:Declarations>

<s:states>
<s:State name="up"/>
<s:State name="over"/»>
<s:State name="down"/>
<s:State name="disabled"/>
</s:states>

<s:Rect top="0" left="0" bottom="0" right="0"
radiusX="15" radiusY="15" fill="{fillColor}"
stroke="{strokeColor}"/>

<s:Label id="labelDisplay" left="25" right="25" top="9"

bottom="6" color="{strokeColor.color}"

fontWeight="bold">

</s:Label>

</s:SparkSkin>

The instance of s:Rect in this example creates a rounded rectangle around the button’s
label. For more information on MXML graphics, see Chapter 4.
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6.2 Apply a Repeating Background Image to an Application

Problem

You want to apply a skin to your main application class that includes a repeating back-
ground image.

Solution

Extend s:Application using MXML and include an instance of s:Rect with a repeating
bitmap fill.

Discussion

The requirements are the same when creating a skin for s:Application as for any other
skin component. The following application contains a single instance of s:Button, to
make sure the content is displayed, and its skinClass property points to the skins/
AppSkin.mxml file:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
skinClass="skins.AppSkin">
<s:Button left="20" right="20" label="test"/>
</s:Application>

The following skin component, skins/AppSkin.mxml, contains an instance of s:Data
Group with its id set to contentGroup to correspond with the skinPart in s:Applica
tion. It also contains an instance of s:Rect with a s:BitmapFill that repeats the source
image across the background of the entire application:

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

<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:fb="http://ns.adobe.com/flashbuilder/2009">

<fx:Metadata>
<1 [CDATA[
[HostComponent ("spark.components.Application")]
11>
</fx:Metadata>

<s:states>
<s:State name="normal"/>
<s:State name="disabled"/>
<s:State name="normalWithControlBar"/>
<s:State name="disabledWithControlBar"/>
</s:states>

<s:Rect id="backgroundRect" left="0" right="o0"
top="0" bottom="0">
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<s:fill>
<s:BitmapFill source="@Embed('assets/pattern.png')" />
</s:fill>
</s:Rect>
<s:Group id="contentGroup"
left="0" right="o"
top="0" bottom="0"/>
</s:Skin>

6.3 Create a Skin for s:ButtonBar and s:ButtonBarButton

Problem

You want to create a custom skin for s:ButtonBar and any nested buttons, including
distinct skins for the first and last buttons.

Solution

Extend s:Skin with MXML to create a reusable skin for s:ButtonBar, and additional
skins for the first, middle, and last instances of s:ButtonBarButton within that
component.

Discussion

Because s:ButtonBar is a complex component with nested buttons, it is necessary to
create skins for the nested buttons as well as the button bar itself.

The following application contains an instance of s:ButtonBar with its dataProvider
bound to an ArrayCollection of strings (navArrayCollection). The result is a horizontal
bar of buttons, one for each element in navArrayCollection, with the strings themselves
assigned to the label property of each button:

<?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="1ibrary://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600">
<fx:Declarations>
<s:ArrayCollection id="navArrayCollection">
<fx:String>Home</fx:String>
<fx:String>About</fx:String>
<fx:String>Gallery</fx:String>
<fx:String>Contact</fx:String>
</s:ArrayCollection>
</fx:Declarations>
<s:ButtonBar top="10" left="10"
requireSelection="true"
skinClass="skins.WireButtonBarSkin"
dataProvider="{navArrayCollection}"/>
</s:Application>
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The skin for the s:ButtonBar, located at skins/WireButtonBarSkin.mxml, extends
s:Skin and contains an instance of s:DataGroup with an id of dataGroup. This s:Data
Group creates each instance of the buttons required by the dataProvider in the
HostComponent. The buttons that make up the bar are included in a fx:Declarations tag
and the host component manages the buttons included in the itemRenderer of data
Group.

s:ButtonBar expects three types of buttons as skin parts: firstButton, middleButton,
and lastButton. middleButton is the only one of the three that is required and will be
used for all the buttons if the others are not included in the skin:

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

<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
alpha.disabled="0.5">

<fx:Metadata>
<1 [CDATA[
[HostComponent("spark.components.ButtonBar")]
1>
</fx:Metadata>

<s:states>
<s:State name="normal"/>
<s:State name="disabled"/>
</s:states>

<fx:Declarations>
<fx:Component id="firstButton">
<s:ButtonBarButton skinClass="skins.WireFirstButtonSkin"/>
</fx:Component>
<fx:Component id="middleButton">
<s:ButtonBarButton skinClass="skins.WireMiddleButtonSkin"/>
</fx:Component>
<fx:Component id="lastButton">
<s:ButtonBarButton skinClass="skins.WireLastButtonSkin"/>
</fx:Component>
</fx:Declarations>

<s:DataGroup id="dataGroup" width="100%" height="100%">
<s:layout>
<s:ButtonBarHorizontallayout gap="0"/>
</s:layout>
</s:DataGroup>

</s:Skin>

Notice in this skin declaration that the only difference between the three button dec-
larations is the skinClass property. Here is an example of a first button skin, located
at skins/WireFirstButtonSkin.mxml. The difference between this skin and the last and
middle button skins is that it has rounded corners on the left side, while the last button
skin has rounded corners on the right and the middle has neither:
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<?xml version="1.0" encoding="utf-8"?>
<s:SparkSkin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
minWidth="21" minHeight="21"
alpha.disabledStates="0.5">
<fx:Metadata>
<1 [CDATA[
[HostComponent ("spark.components.ButtonBarButton")]
11>

</fx:Metadata>

<s:states>
<s:State name="up"/>
<s:State name="over" stateGroups="overStates"/>
<s:State name="down" stateGroups="downStates"/>
<s:State name="disabled"
stateGroups="disabledStates"/>
<s:State name="upAndSelected"
stateGroups="selectedStates, selectedUpStates"/>
<s:State name="overAndSelected"
stateGroups="overStates, selectedStates"/>
<s:State name="downAndSelected"
stateGroups="downStates, selectedStates"/>
<s:State name="disabledAndSelected"
stateGroups="selectedUpStates, disabledStates, selectedStates"/>
</s:states>

<fx:Declarations>
<s:SolidColor id="fillColor" color="#FFFFFF"
color.selectedStates="#DDDDDD" />
<s:SolidColorStroke id="strokeColor" color="#333333"
color.selectedStates="#111111"
weight="2"/>
</fx:Declarations>

<s:Rect top="0" left="0" bottom="0" right="0"
topLeftRadiusX="15" topLeftRadiusY="15"
bottomLeftRadiusX="15" bottomLeftRadiusY="15"
fill="{fillColor}" stroke="{strokeColor}"/>

<s:Label id="labelDisplay" left="25" right="25" top="9"

bottom="6" color="{strokeColor.color}"

fontWeight="bold">

</s:Label>

</s:SparkSkin>
6.4 Skin an s:DropDownlList

Problem

You want to create a skin for a complex component such as s:DropDownList.
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Solution

Extend s:Skin to create a skin for s:DropDownList with its several nested skin parts.

Discussion

Similar to the previous recipe, the following application contains an ArrayCollection
of strings. However, this example contains an instance of s:DropDownList that shows
the user only the currently selected item and uses a pop up to display a list of all the
items:
<?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="1ibrary://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600">
<fx:Declarations>
<s:ArrayCollection id="stylesArrayCollection">
<fx:String>Ninja</fx:String>
<fx:String>Pirate</fx:String>
<fx:String>Jedi</fx:String>
<fx:String>Rockstar</fx:String>
</s:ArrayCollection>
</fx:Declarations>
<s:DropDownList dataProvider="{stylesArrayCollection}"
top="10" left="10"
requireSelection="true"
skinClass="skins.DropDownListSkin"/>
</s:Application>

The following skin for s:DropDownList has an instance of s:PopUpAnchor that displays
and hides the drop-down portion of the component and overlays it on top of the ap-
plication. It also contains four skin parts, defined by the host component (s :DropDown
List) and its parent classes, with corresponding id properties:

dropDown
The instance of s:DisplayObject that is shown when open; a mouse click outside
of dropDown closes the s:DropDownList (in the following example, dropDown is an
instance of s:Group, which extends s:DisplayObject).

openButton
The button that opens the host component.

dataCGroup
The instance of s:DataGroup that manages the options in the s:DropDownList dic-
tated by the dataProvider.

labelDisplay
The instance of s:Label that displays the current selection.

Another common skin part not shown in this recipe is scroller, an instance of
s:Scroller, which manages the scroll bars for the dataGroup.
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The following skin file is located at skins/DropDownListSkin.mxml and is referenced
by the skinClass property of the instance of s:DropDownList in the preceding code:

<?xml version="1.0" encoding="utf-8"?>
<s:SparkSkin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
alpha.disabled=".5">
<fx:Script>
<1 [CDATA[
import spark.skins.spark.DropDownListSkin
11>
</fx:Script>
<fx:Metadata>
<1 [CDATA[
[HostComponent("spark.components.DropDownList")]
11>
</fx:Metadata>

<s:states>
<s:State name="normal"/>
<s:State name="open"/>
<s:State name="disabled"/>
</s:states>

<s:PopUpAnchor displayPopUp.normal="false"
displayPopUp.open="true" includeIn="open"
left="0" right="0" top="0" bottom="0"
itemDestructionPolicy="auto"
popUpPosition="right"
popUpWidthMatchesAnchoriWidth="false">

<s:Group id="dropDown">

<s:Rect id="border" left="0" right="0" top="0"
bottom="0" radiusX="5" radiusY="5">
<s:fill>
<s:SolidColor color="#FFFFFF"/>
</s:fill>
<s:stroke>
<s:SolidColorStroke id="borderStroke" weight="1"/>
</s:stroke>
<s:filters>
<s:DropShadowFilter blurX="3"
blury="3"
alpha="0.5"
distance="1"
angle="90"
color="#000000"/>
</s:filters>
</s:Rect>

<s:DataGroup id="dataGroup"
itemRenderer="ItemRenderers.DropDownItemRenderer"
left="1" right="1" top="1"
bottom="1">
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<s:layout>
<s:TilelLayout orientation="rows"

requestedColumnCount="2"
verticalGap="0"
horizontalGap="0" columnWidth="70"/>

</s:layout>

</s:DataGroup>
</s:Group>
</s:PopUpAnchor>

<s:Button id="openButton" width="25" height="25"

right="0" verticalCenter="0
focusEnabled="false"
skinClass="skins.DropDownButtonSkin"/>

<s:Label id="labelDisplay" maxDisplayedLines="1
fontWeight="bold" mouseEnabled="false"
mouseChildren="false" right="32" minWidth="75"
verticalCenter="2"/>
</s:SparkSkin>

The skin for openButton is not detailed here, but it is similar to the skin for the button
shown at the beginning of this chapter. Additionally the itemRenderer property for
dataGroup is not detailed in this recipe; for further information on custom item render-
ers, see Chapter 8.

6.5 Skin a Spark Container

Problem

You want to create a custom design for s:SkinnableContainer.

Solution

Extend s:Skin and include the required skin part: contentGroup.

Discussion

Skinning a Spark container is similar to skinning other Spark components, with the
exception that the skin needs to be equipped to handle nested items. The following
application contains an instance of s:SkinnableContainer, the simplest Spark contain-
er, which contains an instance of s:Label as a nested item:

<?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="1ibrary://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600">
<s:SkinnableContainer left="0" right="0" bottom="0"
skinClass="skins.FooterSkin">
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<s:Label horizontalCenter="0" bottom="20" top="40"
text="0 2010 Wireframe, Inc"/>
</s:SkinnableContainer>
</s:Application>

Spark containers also require an instance of s:Group with an id of contentGroup. Note
that although it is possible to set the layout for the contentGroup, the property will be
overridden if it is set in the instance of the host component.

The following skin component, located at skins/FooterSkin.mxml, contains a rectangle
with a simple gradient:

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

<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:fb="http://ns.adobe.com/flashbuilder/2009"
alpha.disabled="0.5">

<fx:Metadata>
<1 [CDATA[
[HostComponent("spark.components.SkinnableContainer")]
1>

</fx:Metadata>

<s:states>
<s:State name="normal"/>
<s:State name="disabled"/>
</s:states>

<s:Rect id="background" left="0" right="0" top="0"
bottom="0">
<s:fill>
<s:lLinearGradient rotation="-90">
<s:GradientEntry color="#CCCCCC"/>
<s:GradientEntry color="#999999"/>
</s:LinearGradient>
</s:fill>
</s:Rect>

<s:Group id="contentGroup" left="0" right="0" top="0"
bottom="0" minWidth="0" minHeight="0">
<s:layout>
<s:Basiclayout/>
</s:layout>
</s:Group>

</s:Skin>
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6.6 Change the Appearance of Components Using Styles

Problem

You want to stylize text displayed in your application.

Solution

Declare new styles and properties using stylesheets.

Discussion

There are two parts to declaring styles in Cascading Style Sheets (CSS): the selector,
which defines which elements of the application are being styled, and the style prop-
erties that are being applied.

There are four types of simple selectors:

* Type

e Universal

e (Class

e ID
A type selector matches instances of a component by local name. The following example
matches every instance of s:Button and assigns the label text to be white:

s|Button{ color: #FFFFFF; }

Notice the selector syntax; because Flex 4 uses multiple namespaces, it is required to
include the namespace in all type selectors. Also notice that in CSS, the namespace

separator is a pipe character (|) because the colon syntax is reserved for property dec-
larations and pseudoselectors.

The following is the corresponding namespace, declared at the top of the stylesheet or
fx:Style tag:

@namespace s "library://ns.adobe.com/flex/spark";
Similarly to namespaces in MXML, CSS namespaces for custom components must
declare the file path. For example:

@namespace skins "skins.*";
The universal selector is the asterisk (*); it matches every instance of any component.
The following style declaration sets all font weights to bold:

* { fontWeight: bold; }

A class selector matches instances of any component with a corresponding styleName
property assigned to it. Class selectors are type-agnostic and begin with a period (.).
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The following example has a style declaration that matches the styleName properties of
instances of s:Panel and s:Button:
<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";

.rounded {
cornerRadius: 10;
}

</fx:Style>

<s:Panel styleName="rounded" title="Here be a Panel">
<s:Button styleName="rounded" label="Here be a Button"/>

</s:Panel>

An ID selector is similar to a class selector with the exception that it matches the id
property of an instance of a component. Because the id property must be unique within
each component, an ID selector can only match one instance per component. ID se-
lectors are type-agnostic and begin with a hash sign (#). The following selector matches
any instance of any component with its id set to header:
#header{ backgroundColor: #FF0000; }

You can combine simple selectors to create a selector with a more narrow scope using
descendant selectors. A descendant selector matches components depending on their
relationship to ancestor components in the document. That is, it allows you to match
components based on whether they descend from (i.e., are children, grandchildren,
great-grandchildren, etc. of) particular types of components. The following selector
matches every instance of s:Button that descends from a component instance with its
styleName property set to main:

.main s|Button{ fontSize: 15; }

A pseudoselector matches a state of an instance. The following selector changes the text
color to green for any component instance with its currentState property set to over:

*:over{ color: #OOFF00; }

6.7 Apply Skins and Properties to Spark and MX Components
with CSS

Problem

You want to apply skins using CSS selectors.

Solution

Use CSS to apply skins to components throughout your application.
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Discussion

Styles can be declared in an external CSS file, referenced by a fx:Style tag, or declared
in the fx:Style tag itself. There are several style properties that can alter the appearance
of a component, including skinClass for Spark components. Check the Flex docu-
mentation or component source code from the Flex 4 SDK to find a list of style prop-
erties for a component.

The following application contains an instance of s:Button, an instance of a custom
component, components: IconButton, and an instance of mx:BarChart. It also references
main.css, which is shown in the next listing:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx"
minWidth="955" minHeight="600"
xmlns:components="components.*">
<fx:Style source="main.css"/>
<fx:Script>
<1[CDATA[
import mx.collections.ArrayCollection;
[Bindable]
public var sales:ArrayCollection = new ArrayCollection([
{Sales: "Q1", Amount: 500},
{Sales: "Q2", Amount: 1100},
{Sales: "Q3", Amount: 100},
{Sales: "Q4", Amount: 800}

D;
1>
</fx:Script>
<s:Button label="Button One" top="10" left="10"/>
<components:IconButton source="assets/images/close.png"
label="close" top="40" left="10"/>
<mx:BarChart id="myChart" dataProvider="{sales}"
verticalCenter="0" horizontalCenter="0"
showDataTips="true">
<mx:verticalAxis>
<mx:CategoryAxis dataProvider="{sales}"
categoryField="Sales"/>
</mx:verticalAxis>
<mx:series>
<mx:BarSeries xField="Amount" displayName="Amount"/>
</mx:series>
</mx:BarChart>

</s:Application>

The stylesheet main.css, shown next, changes the color, fontWeight, and corner
Radius for all s:Button instances; the fill color for all mx:BarChart instances; and the
skinClass for all instances of comp:IconButton. Because the skinClass property refers
to a class, it is necessary to use ClassReference in the property declaration:
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@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";
@namespace comp "components.*";
s|Button {

color: #00003C;

fontWeight: bold;

cornerRadius: 8px;

mx |BarChart {
fill: #DDDDDD;
}

comp | IconButton {
skinClass: ClassReference("skins.WireIconButtonSkin");
}

Because skinClass is defined using a type selector, it will apply the skin to all instances
of comp:IconButton unless explicitly overridden in the individual instances.

6.8 Create a Button Component with an Icon

Problem

You want to extend s:Button and add a property for an icon that is available as a skin
part.

Solution

Extend s:Button with an ActionScript class and add the necessary properties and skin
parts.

Discussion

Skin parts are referenced in a component using the [SkinPart] metadata tag. This tag
has an optional required property that specifies whether the skin part is optional and
is set to true by default.

The following component extends s:Button using ActionScript and adds two additional
properties: icon, which is an instance of mx: Image, and source, a String.

icon is defined as an optional skin part and will be added to the skin class further on
in the recipe. Because, in the lifecycle of the component, the source property can be
defined before icon has been added to the displayList of the button, getter and setter
functions are used for the source property and the value is only assigned to icon if it is

defined.
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The protected function partAdded() is also overridden to assign the source property to
icon when it is added to the displayList. Here’s the code:

package components {
import mx.controls.Image;

import spark.components.Button;
public class IconButton extends Button {
protected var _source:String;

[SkinPart(required="false"]
public var icon:Image;

[Bindable("sourceChanged")]
[Inspectable(category="Ceneral", defaultValue="", format="File")]
public function get source():String {
return _source;
}

public function set source(val:String):void {
_source = val;
if (icon) {
icon.source = val;
}

}

override protected function partAdded(partName:String,
instance:0Object):void {
super.partAdded(partName, instance);
if (instance == icon) {
if (source !== null)
icon.source = source;

}

The skin class contains a simple rectangle, an instance of s:Label, and an instance of
mx: Image with an id of icon. It is important to remember that the property names of
the skin parts declared in the host component must match the ids of the corresponding
components in the skin class:

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

<s:SparkSkin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:fb="http://ns.adobe.com/flashbuilder/2009"
minWidth="21" minHeight="30"
alpha.disabled="0.5"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Metadata>[HostComponent ("components.IconButton")]</fx:Metadata>
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<s:states>
<s:State name="up"/>
<s:State name="over"/>
<s:State name="down"/>
<s:State name="disabled"/>
</s:states>

<fx:Declarations>
<s:SolidColor id="fillColor" color="#FFFFFF"
color.over="#DDDDDD" />
<s:SolidColorStroke id="strokeColor" color="#333333"
color.over="#111111" weight="2"/>
</fx:Declarations>

<s:Rect top="0" left="0" bottom="0" right="0"
radiusX="15" radiusY="15" fill="{fillColor}"
stroke="{strokeColor}"/>
<s:Group left="8" right="25" top="2" bottom="2">
<s:layout>
<s:Horizontallayout verticalAlign="middle" gap="8"/>
</s:layout>

<mx:Image id="icon" maxHeight="24"/>
<s:label id="labelDisplay" left="25" right="25"
top="9" bottom="6"
color="{strokeColor.color}"
fontWeight="bold"/>
</s:Group>

</s:SparkSkin>

6.9 Add Custom Style Properties

Problem

You want to define a custom style property that can be assigned using CSS and is
accessible in the skin class.

Solution

Use the [Style] metadata tag to add any style name and property that is needed.

Discussion

The [Style] metadata tag can be applied to a class declaration to add style properties
to a class. The following component extends s: SkinnableContainer and adds two style
properties: cornerRadii, which is expected to be an array of numbers, and bgColor,
which should be a color in the form of a number (hexadecimal). These properties do
not affect the class itself but will be accessible to the corresponding skin class:
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package components {
import spark.components.SkinnableContainer;

[Style(name="cornerRadii", type="Array", format="Number", inherit="no")]
[Style(name="bgColor", type="Number", format="Color", inherit="no")]
public class BoxContainer extends SkinnableContainer {

public function BoxContainer() {

super () ;

}

The styles declared in the host component can be retrieved in the skin component using
the method getStyle(). Although itis not shown here, it is usually best to define default
values in case the style is not set. In the following example, the cornerRadii and
bgColor properties are retrieved using the getStyle() method and are used to change
the individual corner radii and the background color of the container:

<?xml version="1.0" encoding="utf-8"?>
<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
alpha.disabled="0.5">
<fx:Metadata>
<1 [CDATA[
[HostComponent (" components.BoxContainer")]
11>
</fx:Metadata>
<fx:Script>
<1 [CDATA[
override protected function updateDisplaylist(unscaledWidth:Number,
unscaledHeight :Number):void {

var corners:Array = hostComponent.getStyle('cornerRadii');
var color:uint = hostComponent.getStyle('bgColor');
bgRect.topLeftRadiusX = corners[0];
bgRect.topLeftRadiusY = corners[0];
bgRect.topRightRadiusX = corners[1];
bgRect.topRightRadiusY = corners[1];
bgRect.bottomRightRadiusX = corners[2];
bgRect.bottomRightRadiusY = corners[2];
bgRect.bottomLeftRadiusX = corners[3];
bgRect.bottomLeftRadiusY = corners[3];
bgColor.color = color;

super.updateDisplayList(unscaledwidth, unscaledHeight);
}

1>
</fx:Script>

<s:states>
<s:State name="normal"/>
<s:State name="disabled"/>
</s:states>
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<fx:Declarations>

<s:SolidColor id="bgColor" color="#FFFFFF"/>

<s:SolidColorStroke id="strokeColor" color="#333333" weight="2"/>
</fx:Declarations>

<s:Rect id="bgRect" top="0" left="0" bottom="0" right="0"
fill="{bgColor}" stroke="{strokeColor}"/>

<s:Group id="contentGroup" left="10" right="10" top="10" bottom="10">
<s:layout>
<s:Basiclayout/>
</s:layout>
</s:Group>

</s:Skin>

Notice in the previous example that the instance of the host component is accessed
using the hostComponent property that is set in the skin component automatically.

The following is an example of an instance of components:BoxContainer and its corre-
sponding style properties:

<fx:Style>
@namespace comp "components.*";
comp |BoxContainer {
cornerRadii: o0, 20, 0, 20;
bgColor: #CCCCCC;
skinClass: ClassReference("skins.BoxContainerSkin");

}
</fx:Style>
<components:BoxContainer width="250" height="150" left="10" top="10"/>

6.10 Partially Embed Fonts with CSS

Problem

You want to use a font that may not be available on the end users’ computers.

Solution

Use the @font-face declaration in CSS and include the needed font files.

Discussion

Embedding fonts is a powerful design feature for Flex, and has been improved in Flex
4. This feature allows you to include fonts that the end user may not have installed,
and provides a more consistent experience across browsers and operating systems.

The downside to embedding fonts is the added size to the final SWF file. To minimize
this increase in size, it is possible to assign a character range.
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In the following example the OpenType font Fertigo Pro is embedded and used where
fontFamily is set to Fertigo. The unicodeRange style property restricts the embedded
character set to letters, the period (.), and numbers 0 through 4:

<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";
@font-face {
src: url("assets/fonts/Fertigo PRO.otf");
fontFamily: Fertigo;
fontStyle: normal;
fontWeight: normal;
advancedAntiAliasing: true;
unicodeRange:
U+0041-005A, /* Upper-Case [A..Z] */
U+0061-007A, /* Lower-Case a-z */
U+0030-0034, /* Numbers [0..4] */
U+002E-002E; /* Period [. ] */

}
s|Label {

fontFamily: Fertigo;
}

</fx:Style>
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CHAPTER 7
Text and TextFlows

The text components in Flex 4 have been updated to take advantage of the new text-
rendering engine in Flash Player 10, referred to as the Flash Text Engine. To work with
text in a Flex application, you’ll want to use the new components that utilize the Text
Layout Framework: TextArea, RichText, and RichEditableText. Each of these compo-
nents provides different functionality in a Flex application. The Label component
provides simple, lightweight, basic text functionality. Label supports all of the prop-
erties of the GraphicElement, as well as bidirectional text and a limited subset of text
formatting, but it doesn’t support hypertext or inline graphics. The RichText control
supports HTML and, unlike Label, uses the TextFlow object model. It supports multiple
formats and paragraphs but not scrolling, selection, or editing. Lastly, RichEditable
Text supports scrolling, selection, editing, and hyperlinks, as well as supporting all the
functionality of the Label and RichText components. Label does not use the Text Layout
Framework, relying solely on the Flash Text Engine, while the other two components
leverage the Text Layout Framework built into Flex 4.

The Text Layout Framework also introduces the TextFlow class, which is an XML
document of FlowElements that can be written using tags or using FlowElement classes.
For instance, a paragraph within a TextFlow can be created using a <p> tag in a Text
Flow XML document or by attaching a ParagraphElement directly to a TextFlow instance,
because the <p> tag is converted to a ParagraphElement when the content of the Text
Flow is rendered. The Text Layout Framework’s core functionality is to create, render,
manipulate, and edit TextFlow objects.

Within a TextFlow, you can display plain text and HTML. You can also apply text
formatting and CSS styles to control the font, text size, and spacing of text or properties
of graphical objects using universal selectors, classes (the . operator), or IDs (the #
operator). When using the subset of HTML that is supported by the Flash Player, you
can load images and other SWF files into the player. Text formatting—that is,
controlling the font size and color—can be done using CSS if you use the correct
IFormatResolver and TextlLayoutFormat objects.
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7.1 Create a TextFlow Object

Problem

You want to create a TextFlow object.

Solution

You can create a TextFlow object either in ActionScript or in MXML.

Discussion

When creating a TextFlow object in ActionScript, there is a very particular hierarchy to
which the elements must adhere (see Figure 7-1).

Figure 7-1. The elements of a TextFlow

The root of the TextFlow element can have only ParagraphElements or DivElements added
to it. A DivElement can only have other DivElements or ParagraphElements added to it,
while a ParagraphElement can have any element added to it. The following example
illustrates how to create a TextFlow object in ActionScript:

private function create():TextFlow {
var textFlow:TextFlow = new TextFlow();
var paragraph:ParagraphElement = new ParagraphElement();
var span:SpanElement = new SpanElement();

span.text = "An image";

paragraph.addChild(span);
textFlow.addChild(paragraph);

return textFlow;
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You can also create a TextFlow object in MXML by declaring a TextFlow within the
<fx:Declarations> tag of your application, as shown here:
<fx:Declarations>
<s:TextFlow id="tf1">
<s:p>
<s:span>
Hello World
</s:span>
<s:br/>
<s:a href="http://www.oreilly.com">
<s:span>
A link.
</s:span>
</s:a>
</s:p>
</s:TextFlow>
</fx:Declarations>

Note that you use the same hierarchy when you declare a TextFlow in MXML.

7.2 Generate a TextFlow Object from Another Source

Problem

You need to create a TextFlow object from HTML.

Solution

Use the TextConverter class to generate the TextFlow object, passing the object to use
as the source for the TextFlow object and the type of object that is being used as the
source to the TextConverter.importToFlow() method.

Discussion

The TextConverter class has methods to help you generate new TextFlow objects from
existing source objects or to export TextFlow objects to another type of object. To gen-
erate a TextFlow object, use the importToFlow() method. This has the following
signature:

importToFlow(source:0Object, format:String,
config:IConfiguration = null):flashx.textlLayout.elements:TextFlow

The method takes three parameters: source:0bject, format:String, and config:ICon
figuration. The first, source:0Object, specifies the source content, which can be a string,
anObject, or an XML object. The second, format: String, specifies the format of source
content. There are three self-explanatory options: HTML_FORMAT, PLAIN_TEXT_FORMAT, and
TEXT_LAYOUT_FORMAT. Finally, config: IConfiguration indicates the configuration to use
when creating new TextFlow objects. By default this parameter is null, but if you
want to pass custom formats for links or include other custom formats within your
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TextFlow, you’ll want to pass in a Configuration object or an instance of an object that
extends the IConfiguration interface when you create the TextFlow.

This simple example shows how to create all three types of objects that the Text
Converter class supports:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo" minWidth="1024"
minHeight="768">

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

<fx:Declarations>
<fx:String id="plainText">Here's some plain text</fx:String>
</fx:Declarations>

<fx:Script>
<![CDATA[
import flashx.textlLayout.conversion.TextConverter;

import spark.events.IndexChangeEvent;

private var tlfMarkup:String = "<TextFlow
xmlns="http://ns.adobe.com/textLayout/2008"><p>" +
"<span>Here's some Text " +
"Layout Format markup</span></p></TextFlow>";

private var htmlText:String = "Here's <b>some</b> text in some
<a href=\"www.w3c.org\">HTML</a>";

private function convertPlainText():void {
tArea.textFlow = TextConverter.importToFlow(plainText,
TextConverter.PLAIN_TEXT_FORMAT);

}

private function convertHTMLText():void {
tArea.textFlow = TextConverter.importToFlow(htmlText,
TextConverter.TEXT_FIELD HTML_FORMAT);

}

private function convertTextFlow():void {
tArea.textFlow = TextConverter.importToFlow(tlfMarkup,
TextConverter.TEXT_LAYOUT_FORMAT);

protected function buttonbarChangeHandler(event:IndexChangeEvent):void

switch (buttonBar.selectedItem) {
case "Plain Text":
convertPlainText();
break;
case "HTML Text":
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convertHTMLText();
break;
case "TLF Markup":
convertTextFlow();
break;

1>
</fx:Script>
<s:ButtonBar id="buttonBar" change="buttonbarChangeHandler(event)">
<s:dataProvider>
<s:Arraylist>
<fx:String>Plain Text</fx:String>
<fx:String>HTML Text</fx:String>
<fx:String>TLF Markup</fx:String>
</s:Arraylist>
</s:dataProvider>
</s:ButtonBar>
<s:TextArea id="tArea"/>
</s:Application>

You can pass a string or HTML to the text property of the TextArea, RichEditable
Text, or RichText component, and that control will convert the object to a TextFlow for
you.

7.3 Create Links in a TextFlow

Problem

You need to create hyperlinks in a TextFlow document.

Solution

Use the <a> tag with an href attribute in a TextFlow XML document, declare a Link
Element object and add it to a TextFlow, or use the TextConverter.importToFlow()
method to import HTML.

Discussion

There are a few ways to create links in a TextFlow. One option is to create an HTML
document and import it by using the TextConverter.importToFlow() method with the
second parameter set to TextConverter .TEXT_FIELD HTML_FORMAT. For example, say you
want to import the following string of HTML:

private var htmlText:String = "Here's <b>some</b> text in some
<a href=\"www.w3c.org\">HTML</a>";
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You can create a TextFlow XML document with an <a> tag within it and import it using
the TextConverter.importToFlow() method with the second parameter set to Text
Converter .TEXT_LAYOUT_FORMAT:

private var tlfMarkup:XML = <TextFlow xmlns="http://ns.adobe.com/textLayout/2008">

<p>Here's some <a target="_blank" href="http://www.adobe.com">Text Layout
Format</a> markup</p></TextFlow>;

You can also create a LinkElement in ActionScript and add it to a TextFlow. The Link
Element does not have a text property. To create the text for the link (which is what the
user will see as the link), use a SpanElement. Another important thing to note is that, as
demonstrated in Recipe 7.1, the TextFlow can have only ParagraphElement objects added
to it. Thus, you’ll have to add the LinkElement to a ParagraphElement:

var paragraph:ParagraphElement = new ParagraphElement();

var span:SpanElement = new SpanElement();
span.text = "A link to Adobe";

var linkElement:LinkElement = new LinkElement();
linkElement.href = "http://www.adobe.com";
linkElement.addChild(span);

paragraph.addChild(linkElement);
tArea.textFlow.addChild(paragraph);

You can also set rol10ut() or rollover() methods on the link by adding rollout or
rollOver attributes to the link tag within a Text Layout Document:

<a roll0ut="showRollOut(event)" rollOver="showRollOver(event)"
target="_blank" href="http://www.adobe.com">Text Layout Format</a>

These events dispatch instances of the FlowElementMouseEvent class, which contain
references to the object that was rolled over (in this case, the actual LinkElement that
has been rolled over):

private function showRollOut(event:FlowElementMouseEvent):void {
event.flowElement.color = 0x000000;
}

private function showRollOver(event:FlowElementMouseEvent):void {
event.flowElement.color = OxFFFF00;
}

7.4 Add Graphic Elements to a TextFlow

Problem

Youwant to add an external SWF file, another DisplayObject, ora JPG file to a TextFlow.

190 | Chapter7: Textand TextFlows



Solution

Create an InlineGraphicElement object in ActionScript or in MXML.

Discussion

The InlineGraphicElement allows you to load image files (in JPG, PNG, or other file
formats) or SWF files, or use a Sprite, BitmapAsset, or MovieClip instance within a
TextFlow:

var tf:TextFlow = new TextFlow();
var pgElement:ParagraphElement = new ParagraphElement();
tf.addChild(pgElement);

In this example, the graphic is created from a loaded JPG file:

var gElement:InlineGraphicElement = new InlineGraphicElement();

Here, the source property is set to the URL of an image:

gElement.source = "sample.jpg";
gElement.width = 60;
gElement.height = 60;
pgElement.addChild(gElement);

var sprite:Sprite = new Sprite();
sprite.graphics.beginFill(0x0000ff);
sprite.graphics.drawRect(0, 0, 75, 75);
sprite.graphics.endFill();

var span:SpanElement = new SpanElement();
span.text = "Some text to fill in";
pgElement.addChild(span);

Here, the graphic is created from another DisplayObject by using the addChild() meth-
od of the InlineGraphicElement:

var gElement2:InlineGraphicElement = new InlineGraphicElement();
gElement2.source = sprite;

gElement2.width = 60;

gElement2.height = 60;

pgElement.addChild(gElement2);

InlineGraphicElements can also be declared in MXML using the <img> tag, as shown
here:

<s:TextFlow id="tFlow">
<s:p>
<s:span>
Here's a graphic.
</s:span>
<s:img width="60" height="60" source="sample.jpg"/>
</s:p>
</s:TextFlow>
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If the source is set to a string, the InlineGraphicElement will load the image or SWF
and update the TextFlow when the image has loaded.

7.5 Bind a Value to a s:TextInput Control

Problem

You need to bind the value of a user’s input in a s: TextInput control to another control.

Solution

Use binding tags to bind the text of the s: TextInput component to the Text component
that will display the input.

Discussion

The s:TextInput control here is used to provide the text that a s: TextArea will display.
As the amount of text is increased, you can use the Flex Framework’s binding mecha-
nism to increase the width of the s:TextArea:

<s:TextArea text="{tiInstance.text}"/>
<s:TextInput id="tiInstance"/>

You can also bind the s: TextArea to a s:RichEditableText component where a user will
be entering HTML. For example:
<s:TextArea textFlow="{TextConverter.importToFlow(retInstance.text,

TextConverter.TEXT FIELD HTML FORMAT)}" />
<s:RichEditableText id="retInstance" height="200" width="200"/>

The handler for the change event simply needs to get the s:RichEditableText compo-
nent within the s:TextInput:
private function selectChangeHandler(event:Event):void {
var richText:RichEditableText = (event.currentTarget as TextInput).textDisplay;
var flow:TextFlow = richText.textFlow;

tArea.text = selectionTI.text.substring( flow.interactionManager.absoluteStart,
flow.interactionManager.absoluteEnd );

}
The two components would be set up as follows:

<s:TextArea id="tArea"/>
<s:TextInput id="selectionTI" selectionChange="selectChangeHandler(event)"
creationComplete="initTI(event)" text="Some Textual Prompt"/>

Text will flow around InlineGraphicElements that are added to the same Paragraph
Element or DivElement objects.
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7.6 Create a Custom Selection Style

Problem

You want to create a custom style that can be applied to any object within a TextFlow
using that object’s id.

Solution

You can assign a style for any element that has an id property, or you can create a style
for particular elements by using the t1f namespace for the style.

Discussion

You can apply styles listed in a <fx:Style> tag or in an external CSS file to a TextFlow
using TextLayoutFormat objects if you set the s:formatResolver property of the Text
Flow to be a CSSFormatResolver. If you do not create an instance of CSSFormatResolver
and pass it to the TextFlow, styles that you attempt to apply to the TextFlow will not
change its appearance. You can also create s:TextLayoutFormat objects and use those
to style the TextFlow. Both techniques are shown in the following samples:

<s:TextLayoutFormat id="bgTLF" backgroundColor="#333333" color="#ffffff"/>
<s:TextLayoutFormat id="largerTLF" fontSize="16"/>
<s:TextFlow id="flow">
<s:formatResolver>
<local:CSSFormatResolver/>
</s:formatResolver>
<s:p>

Here, an instance of the TextLayoutFormat object is used to set the properties of the
<span>:

<s:span format="{largerTLF}">
Some Larger Text.
</s:span>

Both a selector and a TextLayoutFormat can be used together to style an object:

<s:span id="smaller" format="{bgTLF}">
Some Smaller Text.
</s:span>

The styleName attribute of the span also can be used to style the object:

<s:span styleName="header">
Some styled Text.
</s:span>
</s:p>
</s:TextFlow>
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Here are some styles that have been created locally and will be applied to the TextFlow:

<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/halo";

global {
fontFamily: "Verdana"
}
.header {
fontSize:"30";
}
#smaller {
fontSize:"11";
}

</fx:Style>

You can also compile a CSS file to a SWF and load that using the StyleManager.load
StyleDeclarations() method. For instance, the following CSS file could be compiled
to a SWF called SimpleCSS.swf:

@namespace tlf "flashx.textlLayout.elements.*";

.linkStyle {
fontSize: "18";
color:"oxff0000";

}
.italic
{
fontStyle: "italic";
color: "oxff0000";
fontFamily: "Helvetica";
}
.center
textAlign: "center";
#bold
{
fontWeight: "bold";
}

Once the SWF is compiled, you can load it into the application and update the styles
of the elements within the TextFlow by calling the invalidateAllFormats() method on
the TextFlow and then calling flowComposer.updateAllControllers() on the TextFlow.
This ensures that all the newly loaded styles are read into the TextFlow:

private function loadCSS():void {
var dispatcher:IEventDispatcher =
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StyleManager.loadStyleDeclarations("SimpleCSS.swf");
dispatcher.addEventListener(StyleEvent.COMPLETE,styleEventComplete);

}

private function styleEventComplete(e:StyleEvent):void {
textArea.textFlow.invalidateAllFormats();
textArea.textFlow.flowComposer.updateAllControllers();

7.7 Style Links Within a TextFlow

Problem

You want to style the LinkElement instances contained within a TextFlow.

Solution

Set the linkActiveFormat, linkHoverFormat, and linkNormalFormat properties of the
TextFlow to instances of TextLayoutFormat.

Discussion

A TextFlow has three different properties that control the way a link appears:
linkActiveFormat, linkHoverFormat, and linkNormalFormat. You can set these proper-
ties for all the elements in a TextFlow or on an individual element, as shown here:

<s:TextLayoutFormat id="bg" backgroundColor="#333333" color="#ffffff"/>
<s:TextLayoutFormat id="larger" fontSize="16"/>
<s:TextLayoutFormat id="red" color="#ff0000"/>
<s:TextFlow id="flow" linkActiveFormat="{red}" linkHoverFormat="{red}"
linkNormalFormat="{red}">
<s:p>
<s:a href="http://www.adobe.com">A link.</s:a>
</s:p>
<s:a href="http://www.adobe.com"
linkActiveFormat="{bg}"
linkHoverFormat="{bg}"
linkNormalFormat="{bg}">
Another link.
</s:a>
</s:TextFlow>

You can also set these properties using ActionScript at runtime:

private function setlLinkStyles():void {

var p:ParagraphElement = new ParagraphElement();
var link:LinkElement = new LinkElement();

When doing this, you can set the link formats either by using the TextLayoutFormat or
by using key/value pairs:
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link.linkActiveFormat = {"color":oxffooff};
link.linkHoverFormat = {"color":oxffooff};
link.linkNormalFormat = {"color":oxffooff};

var span:SpanElement = new SpanElement();
span.text = "Some Text";

link.addChild(span);
p.addChild(link);
textArea.textFlow.addChild(p);

textArea.textFlow.invalidateAllFormats();
textArea.textFlow.flowComposer.updateAllControllers();

}

The calls to the invalidateAllFormats() method and the FlowComposer.updateAll
Controllers() methods are necessary so that the TextFlow will reflect the changes made
to it.

7.8 Locate Elements Within a TextFlow

Problem

You want to locate particular elements within a TextFlow.

Solution

Retrieve the elements by their id attributes, by their style names, or by walking the
structure of the TextFlow itself.

Discussion

The TextFlow defines two methods for retrieving FlowElement objects within it. The first
method, FlowElement getElementByID(idName:String), returns an element whose id
property matches the idName parameter. The second, Array getElementsByStyleName
(styleNameValue:String), returns an array of all elements whose styleName property is
set to styleNameValue.

The following code snippets show a style called “bold” being defined. That style will
be used to retrieve all elements whose styleName attribute is set to bold. One of the
SpanElement objects has its id set to spark, and this ID is used to retrieve it:
<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";

@namespace mx "library://ns.adobe.com/flex/halo";
@namespace tlf "flashx.textlLayout.elements.*";

.bold { fontWeight:"bold"; }

</fx:Style>
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private var tfXML:XML = <TextFlow xmlns="http://ns.adobe.com/textLayout/2008"
fontSize="16">

<p>The <span styleName="bold">Label</span>,
<span styleName="bold">RichText</span>, and
<span styleName="bold">RichEditableText</span>
<span id="spark">Spark</span>
text controls are used in the skins of skinnable
components.

</p>

</TextFlow>;

private var tflow:TextFlow;

private function createTextFlow():void {
tflow = new TextFlow();
tflow.formatResolver = new CSSFormatResolver();
var pElement:ParagraphElement = new ParagraphElement();
tflow.addChild(pElement);
var span:SpanElement = new SpanElement();
span.text = "Some Text";

If you create a TextFlow in ActionScript and then set the styleName and id properties:

span.styleName = "bold";
span.id = "spark";
pElement.addChild(span);
tArea.textFlow = tflow;

}

you can retrieve all the FlowElement objects by styleName and id:

var styleArray:Array = tArea.textFlow.getElementsByStyleName("bold");
var sparkElement:FlowElement = tArea.textFlow.getElementByID("spark");

You can also get the children of any node within a TextFlow using the hierarchical
structure of the TextFlow. All the FlowElements define the getNextSibling() and get
PreviousSibling() methods. getNextSibling() returns the next FlowElement in the
TextFlow hierarchy. For example, if three SpanElement objects are nested within a
ParagraphElement, calling getNextSibling() on the first one will return the second one.
FlowElement getPreviousSibling() returns the previous FlowElement in the TextFlow
hierarchy, so if there are three SpanElement objects nested within a ParagraphElement,
calling getNextSibling() on the first one will return the second one.

If the element is a FlowLeafElement, which both the InlineGraphicElement and Span
Element objects are, it has two other methods available as well. FlowLeafElement
getFirstleaf() returns the first FlowLeafElement descendant of the group, so if you
have four SpanElement objects within a group, this method will return the first one
within the group. Similarly, FlowLeafElement getlastLeaf() returns the last FlowLeaf
Element descendant of the group, so if you have four SpanElement objects within a group,
this method will return the last one within the group.
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7.9 Determine All Fonts Installed on a User's Computer

Problem

You want to determine all the fonts installed on a user’s computer and let the user set
which of those fonts the Text component will display.

Solution

Use the enumerateFonts () method defined in the Font class and set the fontFamily style
of the Text component with the fontName property of the selected font.

Discussion

The Font class defines a static method called enumerateFonts() that returns all the sys-
tem fonts on the user’s computer as an array of flash.text.Font objects. These objects
define three properties:

fontName
The name of the font as reported by the system. In some cases, such as with Jap-
anese, Korean, or Arabic characters, the Flash Player may not render the font
correctly.

fontStyle
The style of the font: Regular, Bold, Italic, or BoldItalic.

fontType
Either Device, meaning that the font is installed on the user’s computer, or
Embedded, meaning the font is embedded in the SWF file.

In the following example, the fonts are passed to a ComboBox from which the user can
select the font type for the Text area. The call to setStyle sets the actual font in the
Text component, using the fontName property of the Font object selected in the ComboBox:

text.setStyle("fontFamily", (cb.selectedItem as Font).fontName);

Here is a complete code listing:

<?xml version="1.0" encoding="utf-8"?>
<s:SkinnableContainer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/halo"
width="400" height="300"
creationComplete="findAl1lFonts()">
<s:layout><s:Horizontallayout/></s:layout>
<fx:Declarations>
<!-- Place nonvisual elements (e.g., services, value objects) here -->
</fx:Declarations>
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<fx:Script>
<! [CDATA[
import mx.collections.Arraylist;

private var style:StyleSheet;

[Bindable]
private var arr:Array;

private function findAllFonts():void {
arr = Font.enumerateFonts(true);
arr.sortOn("fontName", Array.CASEINSENSITIVE);
}

private function setFont():void {
text.setStyle("fontFamily", (cb.selectedItem as Font).fontName);
}

11>
</fx:Script>
<s:ComboBox id="cb" dataProvider="{new ArrayList(arr)}" change="setFont()"
labelField="fontName"/>
<s:TextArea text="Sample Text" id="text" fontSize="16"/>
</s:SkinnableContainer>

7.10 Display Vertical Text in a TextArea

Problem

You want to display vertical text, such as Chinese characters.

Solution

Set either the FlowElement object’s textRotation property to change the orientation of
individual characters, or its blockProgression property to change the way in which the
lines of text are arranged. You can also set these properties on the TextArea or Rich
Text components.

Discussion

In previous recipes you’ve seen how to style a FlowElement using styles or configuration
objects. Both of these are actually properties of the TextLayoutFormat object, so you can
create a new TextLayoutFormat object and set the hostLayout format of the TextFlow, or
set that property directly on the TextFlow:
<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"

xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="500" height="300">
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<fx:Script>
<1[CDATA[

import flash.text.engine.TextRotation;
import flashx.textlLayout.formats.BlockProgression;
import flashx.textlLayout.formats.VerticalAlign;

import mx.collections.Arraylist;
import spark.events.IndexChangeEvent;

protected function rotateText(event:IndexChangeEvent):void {
var target:String = event.target.selectedItem;
switch(target) {
case "0":

Here, the textRotation for each character in the TextFlow is changed:

tArea.textFlow.textRotation = TextRotation.ROTATE 0;
break;
case "90":

tArea.textFlow.textRotation = TextRotation.ROTATE 90;
break;
case "180":

tArea.textFlow.textRotation = TextRotation.ROTATE 180;
break;
case "270":

tArea.textFlow.textRotation = TextRotation.ROTATE_270;
break;

}

tArea.textFlow.invalidateAllFormats();
tArea.textFlow.flowComposer.updateAllControllers();

1>
</fx:Script>

<s:ComboBox change="rotateText(event)" x="400"
dataProvider="{new ArrayList(['0', '90', '180', '270'])}"/>

<s:RichText id="tArea" width="300" id="tArea" fontSize="20" paddingTop="10">
<s:textFlow>
<s:TextFlow>

<s:p>

BN FHGTFHEN)I|E ZEBDNS EHENA— N ERRE
</s:p>
<s:p>

Vertical alignment or justification (adopts default value if
undefined during cascade). Determines how TextFlow elements
align within the container.
</s:p>
</s:TextFlow>
</s:textFlow>
</s:RichText>
</s:Group>
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To change the direction of the lines of text themselves, you can use the blockProgres
sion property of the TextFlow. There are two possible values: BlockProgression.RL,
which lays out each line right to left, as in Chinese, or BlockProgression.TB, which
lays them out top to bottom, as in English. Figure 7-2 shows the different Block
Progression values in use by the following code:

protected function rotateBlock(e:IndexChangeEvent):void {

var target:String = e.target.selectedItem;
switch(target) {
case "Vertical":
tArea.textFlow.blockProgression = BlockProgression.RL;
tArea.textFlow.verticalAlign = VerticalAlign.BOTTOM;
break;
case "Horizontal":
tArea.textFlow.blockProgression = BlockProgression.TB;
tArea.textFlow.verticalAlign = VerticalAlign.TOP;
break;

tArea.textFlow.invalidateAllFormats();
tArea.textFlow.flowComposer.updateAllControllers();
}

In addition to setting the textRotation on a TextFlow, you can set it on any Flow
Element, like a ParagraphElement or SpanElement. You can also set the textRotation on
a RichText or TextArea component. However, you can only set the blockProgression
on a TextFlow; setting it on a ParagraphElement or SpanElement will not have any effect.

£EH00QF - 4 WBNEHSFHED)IE RE duvd i joa ogll
i%%é-%%iégi\ s RN — I ERRE unae é o I!J rl Vg{iliﬂ
253J9ERg KR8 Vertical alignment or justification rdl fdns |ie—=s"/
ggggggggﬂa (adopts default value if undefined |?uao t 9[§§$
822856 :‘,;5 during cascade). Determines how ; i 8 1]' |t: ; ,.r,: i i%g
agggaaa Wi TextFlow elements align within nits | ecxmMF
527588 g the container. e f ¢ nafggd
D@ ag= |
T m %o fim ¢ : ! ﬁm
& 3 BT ’
=] 2 — &
BlockProgression.RL BlockProgression.TB BlockProgression.TB and
TextRotation.270

Figure 7-2. Setting the textRotation and blockProgression properties of a TextFlow

7.11 Set the Selection in a TextArea

Problem

You want to create a TextArea in which a user can search, and you want to highlight
text the user enters in a TextInput.

7.11 Set the Selection in a TextArea | 201



Solution

Use the spark.components.TextArea object and set the alwaysShowSelection property
to true. Then use the setSelection() method to set the index and length of the selected
text.

Discussion

Setting the selectionHighlighting property to always ensures that the TextArea will
show a selection whether or not it has focus. Now when the setSelection() method is
called, the TextField within the TextArea component will display and the TextArea will
automatically scroll correctly to show the selection:

<mx:Canvas xmlns:mx="http://www.adobe.com/2006/mxml" width="1000" height="800"
xmlns:cookbook="oreilly.cookbook.*">
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
minWidth="1024" minHeight="768">
<s:layout>
<s:Horizontallayout/>
</s:layout>
<fx:Script>
<1[CDATA[

private var text string:String = "Aenean quis nunc id purus pharetra" +
"pharetra. Cras a felis sit amet ipsum ornare luctus. Nullam" +
"scelerisque placerat velit. Pellentesque ut arcu congue risus" +
"facilisis pellentesque. Duis in enim. Mauris eget est. Quisque" +
"tortor.";

private function searchText():void {
var index:int = masterText.text.indexOf(input.text);
masterText.scrollToRange(0);
if(index != -1) {
masterText.selectRange(index, index+input.text.length);
masterText.scrollToRange(index);

1>
</fx:Script>
<s:TextInput id="input" change="searchText()"/>
<s:TextArea editable="false" id="masterText" text="{text_string}"
selectionHighlighting="always"
fontSize="20" width="600" height="200" x="200"/>

</s:Application>
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7.12 Control the Appearance of the Selected Text

Problem

You want to change the appearance of the selected text in a s:TextArea control.

Solution

Set the unfocusedTextSelectionColor, inactiveTextSelectionColor, and focusedText
SelectionColor properties.

Discussion

The following TextArea has its text selection color properties setin MXML. The unfocused
TextSelectionColor property sets the color of text when the TextArea does not have
focus, the focusedTextSelectionColor when it does have focus, and the inactiveText
SelectionColor when the TextArea has its enabled property set to false:
<s:TextArea id="tArea" fontSize="20" paddingTop="10"
unfocusedTextSelectionColor="0xFF7777"
focusedTextSelectionColor="0x7777FF"

inactiveTextSelectionColor="0x777777"
selectionHighlighting="always" textFlow="{generateTextFlow()}"/>

Because these are styles, you can also set them in CSS:

<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/halo";

s|TextArea {
unfocusedTextSelectionColor: "0xFF7777";
focusedTextSelectionColor: "0x7777FF";
disabledTextSelectionColor:"ox777777";
}

</fx:Style>

If you want the highlighting within the TextArea to show even when the TextArea does
not have focus, you’ll need to also set the selectionHighlighting property to always.

Only the s:TextArea and s:RichEditableText components support these styles. The
Spark Label component can be made selectable, but it doesn’t support selection colors,
and the RichText component does not support selection at all. Generally, you should
use the lightest-weight component that fits your needs.
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7.13 Copy a Character as a Bitmap

Problem

You want to copy the pixels of a character within a TextFlow to use as BitmapData
somewhere else in your application (e.g., the character that a user has selected).

Solution

Listen for a SelectionEvent to be dispatched by the TextFlow and find the TextLine from
which you want to copy the data. Then create a BitmapData object and draw the Text
Line into it using a matrix to transform the position of the drawing operation.

Discussion

This recipe uses the BitmapData draw() operation and one of the components in the
underlying Flash Text Engine: TextLine. The TextLine is the base element of the Text
Flow’s IFlowComposer instance. When the IFlowComposer that the TextFlow is using up-
dates, it creates TextlLine instances and adds them to the container that holds the
TextFlow. The TextLine is the DisplayObjectContainer that the graphics and characters
are actually added to, so to read the pixel data of a character, you simply copy the pixel
data of the TextLine, using a matrix to correctly position the area of the TextLine that
you want to copy.

The TextLine also defines a getAtomGraphic() method that you can use to retrieve the
DisplayObject of a bitmap, SWF file, or other graphical object that has been created
within the TextLine. For the purposes of this recipe, though, that method won’t work
because getAtomGraphic() returns null if the atom is a character.

The key to knowing when the selection has changed is the SelectionEvent dispatched
by the TextFlow when the user changes the cursor position in the TextFlow or selects
new text in the TextFlow. Create a listener for this event, as shown here:

<s:TextArea id="textAreaInst" fontSize="16">

<s:TextFlow>
<s:TextFlow selectionChange="selectionChanged(event)">

Once the event is captured, you can access the flowComposer property of the TextFlow
that dispatched it and begin locating the character the user has selected:

<?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="1ibrary://ns.adobe.com/flex/halo"
minWidth="1024" minHeight="768">

<s:layout><s:HorizontallLayout paddinglLeft="10"/></s:layout>
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<fx:Declarations>
<!-- Place nonvisual elements (e.g., services, value objects) here -->
</fx:Declarations>

<fx:Script>
<1 [CDATA[
import flash.text.engine.TextLine;

import flashx.textLayout.compose.IFlowComposer;
import flashx.textLayout.compose.TextFlowLine;
import flashx.textlLayout.edit.SelectionState;

import flashx.textlLayout.events.SelectionEvent;

[Bindable]
private var bitmapData:BitmapData;

private function selectionChanged(event:SelectionEvent):void {

The SelectionEvent contains a SelectionState object that defines two properties of
interest. The first, int anchorPosition, gives the position of the line within the Text
Flow where the selection has occurred. The second, int absoluteStart, gives the
absolute position of the start of the selection in the TextFlow. This means that if
your TextFlow is 400 characters long and the user selects the 380™ character, the
absoluteStart will be 379. Let’s continue our example:
if(event.selectionState) {
var state:SelectionState = event.selectionState;

var composer:IFlowComposer =
textArealnst.textFlow.flowComposer;

Here, anchorPosition is used to find the correct TextFlowLine:

var tfline:TextFlowlLine =
composer.findLineAtPosition(state.anchorPosition);
var tline:TextLine = tfline.getTextLine();

if(tline) {

To determine the relative position of the atom from the beginning of the line, use the
TextLine.absoluteStart property to find out how far into the line the atom is located.
The getAtomBounds () method returns a Rectangle that contains the x and y positions,
height, and width of the atom you want:

var rect:Rectangle =

tline.getAtomBounds(state.absoluteStart -
tfline.absoluteStart);

Now, re-create the BitmapData using the same font size used in the TextLine so that the
pixel data will be scaled appropriately. You can access the font size with the Text
Line.textBlock.baselineFontSize property. If your Textlines are going to contain
many different sizes of text this approach may not work quite right, but for this example,
assuming some simplicity, it works fine:
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bitmapData = new
BitmapData(tline.textBlock.baselineFontSize + 3,
tline.textBlock.baselineFontSize + 3, false,
oxf6f6f6);

Now, position the drawing operation using the x and y positions of the Rectangle object
that the getAtomBounds () method returned:

var scaleMatrix:Matrix = new Matrix(o.9, o0, 0, 0.9,
0.9 * rect.x * -1,
rect.y * -1);

Finally, draw the TextLine to the BitmapData, using the Matrix to alter the drawing
operation and set the source of the BitmapImage to be the pixel data that was captured
in the BitmapData.draw() operation:

bitmapData.draw(tline, scaleMatrix);
img.source = bitmapData;

11>
</fx:Script>

<s:BitmapImage id="img" width="200" height="200" source="{bitmapData}"/>

<s:TextArea id="textArealnst" fontSize="16">
<s:textFlow>
<s:TextFlow selectionChange="selectionChanged(event)">
<s:p>
<s:span>
The TextFlow class is responsible for managing all the text
content of a story.
</s:span>
<s:span>
In Textlayout, text is stored in a hierarchical tree of
elements.
</s:span>
</s:p>
</s:TextFlow>
</s:textFlow>
</s:TextArea>

</s:Application>

There are many other complex operations that you can perform by accessing the IFlow
Composer of a TextFlow: for instance, controlling precisely which containers will be up-
dated for a TextFlow, finding the locations of changes to a TextFlow, determining the
number of lines in a TextFlow, or setting the focus in a TextFlow to a particular container.
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7.14 (Create Linked Containers in a TextFlow

Problem

You want to display text in multiple columns, each with their own independent height,
width, and position.

Solution

Create a TextFlow and add a ContainerController to it using the TextFlow.addControl
ler() method for each object that the text will be spread across.

Discussion

Linked containers are multiple containers that contain a single TextFlow. They share
selection attributes and as the TextFlow changes the text will flow across all the con-
tainers; however, scrolling is not reflected across all containers. To add a container to
a TextFlow, first create a new instance of the ContainerController class. The Container
Controller sets how a TextFlow and the container inside it interact with one another,
measuring the container and laying out the lines in the TextFlow accordingly. You create
the ContainerController as shown here:

ContainerController(container:Sprite, compositionWidth:Number = 100,
compositionHeight:Number = 100)

Next, access the IFlowComposer instance within the TextFlowand use the addController()
method. For example, addController(controller:ContainerController):void adds a
controller to this IFlowComposer instance.

Any TextFlow can have multiple containers defining its size and layout. In the following
example, a single TextFlow is spread across two containers:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
minWidth="1024" minHeight="768"
creationComplete="init()">

<fx:Script>
<1[CDATA[
import flash.text.engine.FontLookup;

import flashx.textlLayout.container.ContainerController;
import flashx.textlLayout.conversion.TextConverter;
import flashx.textlLayout.edit.EditManager;

import flashx.textlLayout.elements.TextFlow;

import flashx.undo.UndoManager;

import mx.collections.Arraylist;
import mx.core.UIComponent;
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import spark.utils.TextFlowUtil;
private var textFlow:TextFlow;

private var textXML:XML = <TextFlow
xmlns="http://ns.adobe.com/textLayout/2008"
fontSize="30" color="0x000000">
<p>You do not typically add skins or chrome to the Spark text
controls.</p>

</TextFlow>;
private function init():void {

XML.ignoreWhitespace = false;
textFlow = TextConverter.importToFlow(textXML,
TextConverter . TEXT LAYOUT FORMAT);

Here, the ContainerController is created and added to the TextFlow. After calling
updateAllControllers(), the text of the TextFlow will flow across the containers:

textFlow.flowComposer.addController (new
ContainerController(this.topText, 500, 400));

textFlow.flowComposer.addController (new
ContainerController(this.bottomText, 500, 400));

textFlow.interactionManager = new EditManager(new UndoManager());
textFlow.flowComposer.updateAllControllers();
invalidateDisplaylList();

}

private function setFontSize():void {

textFlow.setStyle('fontSize', comboBox.selectedItem);
textFlow.flowComposer.updateAllControllers();

17>

</fx:Script>

<s:RichEditableText y="20" id="tSprite"/>

<s:RichEditableText x="500" y="400" id="bSprite"/>

<s:ComboBox id="comboBox" dataProvider="{new ArraylList([10, 12, 16, 20, 24])}"

change="setFontSize()"/>

</s:Application>

7.15 Use a Custom Format Resolver

Problem

You want to create custom style elements or format properties.
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Solution

Create a custom format resolver class that implements the IFormatResolver interface.

Discussion

The primary job of a format resolver is to create an ITextLayoutFormat object for each
node in the TextFlow, examine each node and any additional properties, and return the
correct format for that object. Reading CSS styles and converting them into the correct
types is a common usage for format resolvers. The IFormatResolver declares five
methods:

getResolverForNewFlow(oldFlow: TextFlow,newFlow: TextFlow) : IFormatResolver
Returns a new copy of the format resolver when a TextFlow is copied.
invalidate(target:Object):void
Invalidates cached formatting information for this element because, for example,
the parent has changed, or the id or the styleName has changed.

invalidateAll(textFlow:TextFlow):void
Invalidates all the cached formatting information for a TextFlow so that its
formatting must be recomputed.

resolveFormat(target:Object):ITextLayoutFormat
Given a FlowElement or ContainerController object, returns any format settings
for it.

resolveUserFormat(target:Object, userFormat:String):*
Given a FlowElement or ContainerController object and the name of a format
property, returns the user format value or undefined if the value is not found. For
example, this is called when the getStyles() method is called on an object.

Suppose you need to be able to read in data that will load a SWF file and pass it a type
of media that the SWF file will load, and the name of a file to load and play, as shown
here. First, create an InlineGraphicsElement with the <img> tag:

<img type="mp3" source="player.swf" file="song.mp3" height="30" width="400"/>

The simple IFormatResolver looks like this. The only method that the CustomFormat
Resolver needs to define is resolveFormat():

package oreilly.cookbook.flex4 {
import flash.display.Loader;
import flash.display.MovieClip;
import flash.utils.Dictionary;

import flashx.textlLayout.elements.FlowElement;

import flashx.textlLayout.elements.FlowGroupElement;
import flashx.textlLayout.elements.IFormatResolver;
import flashx.textlLayout.elements.InlineGraphicElement;
import flashx.textlLayout.elements.TextFlow;

import flashx.textLayout.events.StatusChangeEvent;
import flashx.textlLayout.events.TextLayoutEvent;
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import flashx.textlLayout.formats.ITextLayoutFormat;
import flashx.textlLayout.formats.TextLayoutFormat;
import flashx.textlayout.tlf_ internal;

import mx.styles.CSSStyleDeclaration;
import mx.styles.StyleManager;

use namespace tlf internal;
public class CustomFormatResolver implements IFormatResolver {
private var fmtDictionary:Dictionary = new Dictionary(true);

public function CustomFormatResolver() {
// cache results
}

public function invalidateAll(textFlow:TextFlow):void {
fmtDictionary = new Dictionary(true);
}

public function invalidate(target:Object):void {
// nothing in this instance
delete fmtDictionary[target];
var blockElem:FlowGroupElement = target as FlowGroupElement;
if (blockElem) {
for (var idx:int = 0; idx < blockElem.numChildren; idx++)
invalidate(blockElem.getChildAt(idx));

}

The resolveFormat() method reads the type property of the <img> tag. An event listener
is then attached to the parent text flow so that when the InlineGraphicElement loads
the SWF, the file property will be used to set the .mp3 file that the SWF should load:

public function resolveFormat(target:Object):ITextLayoutFormat {
var format:TextlLayoutFormat = new TextLayoutFormat();

if(target is InlineGraphicElement) {
var ige:InlineGraphicElement = target as InlineGraphicElement;
var type:String = ige.getStyle("type");
if(type == "mp3" || type == "video") {
var fileStr:String = ige.getStyle("file");
if(!ige.getTextFlow().hasEventListener(
StatusChangeEvent.INLINE_GRAPHIC_STATUS_CHANGE)) {
ige.getTextFlow().addEventListener (
StatusChangeEvent. INLINE_GRAPHIC_STATUS_CHANGE,
statusChangeHandler);

if(fmtDictionary[type]) {
return fmtDictionary[type];
}

else {
format.paddingleft = 5;
format.paddingRight = 5;
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fmtDictionary[target] = format;

}
}
return format;

}

public function resolveUserFormat(target:Object, userFormat:String):* {
return null;
}

public function getResolverForNewFlow(oldFlow:TextFlow,
newFlow:TextFlow):IFormatResolver {
return this;

}

The statusChangeHandler() method handles the events from any InlineGraphic
Element that has its type property set to video or mp3:

private static function statusChangeHandler(event:StatusChangeEvent):void {

var elem:InlineGraphicElement = event.element as InlineGraphicElement;
var type:String = elem.getStyle("type");
if(type == "mp3" || type == "video") {

var fileStr:String = elem.getStyle("file");

var loader:Loader = (elem.graphic as Loader);

if(loader.content) {

(loader.content as MovieClip).song = fileStr;
}

}

import flashx.textlLayout.elements.TextFlow;
import flashx.textlLayout.conversion.TextConverter;

protected var tfString:String = '<TextFlow
xmlns="http://ns.adobe.com/textLayout/2008">" +
<p>' +
'<span>Hi there</span>' +
'<img type="mp3" source="player.swf" file="song.mp3" height="30"
width="400"/>"' +
</p>' o+
"</TextFlow>';

protected function createTextFlow():void {
var tf:TextFlow = TextConverter.importToFlow(tfString,
TextConverter.TEXT_LAYOUT FORMAT);
tf.formatResolver = new CustomFormatResolver();
area.textFlow = tf;
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7.16 Skin the TextArea Control

Problem

You want to skin the TextArea control to show custom graphics in the background.

Solution

The TextArea extends the SkinnableContainer class, so it can have a spark.skins.Spark
Skin assigned to its skinClass property.

Discussion

The TextArea has two required SkinPart objects: a Scroller with the id set to
scroller and a RichEditableText with the id set to textDisplay. The following Spark
Skin class creates a very simple skin that will draw a gradient behind the displayed text:

<s:SparkSkin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
xmlns:flex4="oreilly.cookbook.flex4.*">

<fx:Metadata>
[HostComponent ("spark.components.TextArea")]
</fx:Metadata>

<fx:Script>
<! [CDATA[
import spark.components.TextArea;

1>
</fx:Script>

<s:states>
<s:State name="normal"/>
<s:State name="disabled"/>
</s:states>

<s:Rect width="{width}" height="{height}">
<s:fill>
<s:LinearGradient>
<s:CradientEntry color="OxFFFFFF" ratio="0.0"/>
<s:CradientEntry color="0xFF0000" ratio="0.5"/>
<s:GradientEntry color="0x0000FF" ratio="1.0"/>
</s:LinearGradient>
</s:fill>
</s:Rect>

The Scroller creates a scroll bar on the side of the TextArea and allows the user to scroll
through the text:

<s:Scroller width="{hostComponent.width}"
height="{hostComponent.height}"
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id="scroller" verticalScrollPolicy="auto">
<s:RichEditableText id="textDisplay" />
</s:Scroller>

</s:SparkSkin>

You can provide an additional class for the Scroller if you need to by setting its skin
Class property to a SparkSkin class that has all the requisite SkinPart instances.

7.17 Create Multiple Text Columns

Problem

You want to use multiple columns within a TextFlow displayed by a TextArea control.

Solution

Create a TextLayoutFormat object and set its columnCount property. Then set the host
Format of the TextFlow.

Discussion

A TextFlow will calculate the width of each column and how to flow the text across the
columns based on the number of columns passed to the columnCount property. The
following code snippet sets the columnCount of a TextFlow using a ComboBox populated
with the numbers 1 through 4:

<fx:Script>
<! [CDATA[
import flashx.textlLayout.formats.TextLayoutFormat;
import mx.collections.Arraylist;
import spark.events.IndexChangeEvent;

protected function changeHandler(event:IndexChangeEvent):void {
var hostFormat:TextLayoutFormat = new TextLayoutFormat();
hostFormat.columnCount = event.target.selectedItem;
hostFormat.fontSize = 20;
tArea.textFlow.hostFormat = hostFormat;

Remember to call the invalidateAllFormats() method and then the flowComposer.
updateAllControllers() method after setting the new TextLayoutFormat so that the for-
matting changes will be reflected:

tArea.textFlow.invalidateAllFormats();
tArea.textFlow.flowComposer.updateAllControllers();

1>
</fx:Script>
<s:ComboBox dataProvider="{new ArrayList([1, 2, 3, 4])}"
change="changeHandler (event)"/>
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7.18 Highlight the Last Character in a TextFlow

Problem

You want to find the last displayed character in a TextArea component.

Solution

Locate the last TextLine instance in the TextFlow and use the atomCount property to
retrieve the bounds of the last atom in the TextFlow.

Discussion

Each TextFlow is, at the core, comprised of multiple TextLine instances into which the
actual characters are drawn. Each TextLine provides information about the position
and size of the individual characters or graphics contained within it via an instance of
the flash.geom.Rectangle class returned from the getAtomBounds() method. This
Rectangle can be used to position another graphic as a highlight. Here is the code for
the full example:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
minWidth="1024" minHeight="768">
<s:layout>
<s:BasiclLayout/>
</s:layout>
<fx:Declarations>
<fx:String id="string">
"Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam
nonummy "
</fx:String>
</fx:Declarations>

<fx:Script>
<! [CDATA[
import flash.text.engine.TextLine;

import flashx.textlLayout.compose.StandardFlowComposer;
import flashx.textlLayout.compose.TextFlowLine;

import flashx.textlLayout.container.TextContainerManager;
import flashx.textlLayout.elements.TextFlow;

protected function highlightlLastAtom(event:Event):void {
var flow:TextFlow = tArea.textFlow;

var composer:StandardFlowComposer = (flow.flowComposer as
StandardFlowComposer);
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The IFlowComposer instance contains the number of lines in the TextFlow. Here, that is
used to access the last line and retrieve the TextLine:

var tfline:TextFlowLine = composer.getLineAt(composer.numLines-1);
var line:TextlLine = tfline.getTextLine();

Next, you get the bounds of the last atom in the TextLine:

var rect:Rectangle = line.getAtomBounds(line.atomCount-1);

and finally position the graphics:

graphicsRect.x = rect.x;
graphicsRect.y = tfline.y;
graphicsRect.width = rect.width+2;
graphicsRect.height = tfline.height;

}
1>
</fx:Script>

<s:TextArea height="600" width="400" id="tArea" content="{string}"
editable="true" updateComplete="highlightlLastAtom(event)"/>

<s:Rect id="graphicsRect">
<s:fill>
<s:So0lidColor color="#ff0000" alpha="0.4"/>
</s:fill>
</s:Rect>

</s:Application>
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CHAPTER 8
Lists and ItemRenderers

In this chapter, as in some of the other chapters in this book, many of the recipes will
need to address both Spark components and MX components. The three MX compo-
nents covered (List, Tile, and Tree) all extend the mx.controls.listclasses.List
Base class.

On the Spark side, you’ll see how to create renderers for the List component, apply
styles, and create layouts for List and other data-driven controls. The Spark List com-
ponent, along with the Spark ButtonBar component, extends the spark.compo
nents.SkinnableDataContainer class. The SkinnableDataContainer enables you to cre-
ate controls whose children are generated by a data provider, and allows for sorting,
filtering, reordering, and the setting of visual components to act as item renderers and
item editors. Like the Halo List that you may be familiar with, the Spark List compo-
nent recycles all the item renderers it creates. This means that if you create 1000 items
but only 20 are visible at a given time, only 20 item renderers will be created, and each
one’s data will be refreshed as the list is scrolled so that the correct values are displayed.
All of these controls also allow for dragging and dropping in slightly different ways, as
you’ll learn.

The topics covered in this chapter do not begin to exhaust the possibilities for working
with these ListBase controls or with the Spark List and layouts. For recipes on working
with skinning, see Chapter 6. For recipes on working with Spark Groups, see Chapter 2.
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8.1 Create an Item Renderer for a Spark List

Problem

You need to create a custom item renderer for a Spark List component.

Solution

Extend the spark.components. supportClasses.ItemRenderer class and assign that com-
ponent to the itemRenderer property of the List using the fully qualified class name or
the <fx:Component> tag.

Discussion

The itemRenderer property of the List allows you to create a custom component that
will be rendered for each item in the data provider that is passed to the List. The first
way to create the item renderer is to use the <fx:Component> tag, as shown here:

<fx:Script>
<! [CDATA[

[Bindable]
public var provider:ArrayCollection;

public function init():void {
provider = new ArrayCollection(["one", "two", "three", "four", "five",
"Si)("]);

1
</fx:Script>

<s:List id="list" dataProvider="{provider}" selectedIndex="0">
<s:itemRenderer>
<fx:Component>
<s:ItemRenderer>

<s:states>
<s:State name="normal" />
<s:State name="hovered" />
<s:State name="selected" />

</s:states>

<s:Rect left="0" right="0" top="0" bottom="0">
<s:fill>
<s:SolidColor color="0x000088" alpha="0.6"/>
</s:fill>
</s:Rect>
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<s:Rect left="0" right="0" top="0" bottom="0">
<s:fill>
<s:SolidColor color="0x008800" alpha="0.6"/>
</s:fill>
</s:Rect>

<s:Label text="{data}"/>
</s:ItemRenderer>
</fx:Component>
</s:itemRenderer>
</s:List>

The second method is to define a class in a separate file and reference it using the fully
qualified class name:

<s:List id="list" dataProvider="{provider}"
itemRenderer="oreilly.cookbook.flex4.SampleRenderer"/>

Here, the SampleRenderer needs to extend the ItemRenderer class and define three states:
normal
Displayed when the item is not hovered over or selected

hovered
Displayed when the user hovers over the item renderer
selected

Displayed when the user selects the item renderer by clicking on it or using the
keyboard

8.2 (reate an Editable List

Problem

You need to create a Spark List in which all the items are editable.

Solution

Create an item renderer with a selected state and include a TextInput or other control
in that state.

Discussion

The Spark List, unlike the Halo List, does not have an itemEditor property. You can,
however, easily extend the spark.components. supportClasses.ItemRenderer class to use
the selected state to add a TextInput or other control to set the data passed to the item.
Here’s how:

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

<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo">
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<fx:Metadata>
[HostComponent ("spark.components.List")]
</fx:Metadata>
<fx:Script>
<1[CDATA[
import mx.events.FlexEvent;
import spark.components.List;

When the enter event is dispatched from the TextInput control, set the data to the text
inside that control and then set the currentState property to normal to hide the
TextInput control and show the Label control:

protected function dataChangeHandler():void {

this.data = textInput.text;
currentState = "normal";

11>
</fx:Script>

<s:states>
<s:State name="normal" />
<s:State name="hovered" />

Make sure that you set the focus to the TextInput when the item renderer is selected so
that the user can enter text right away:

<s:State name="selected" enterState="textInput.setFocus()"/>
</s:states>

<s:Rect height="{height}" width="{hostComponent.width}">
<s:fill>
<s:SolidColor color="oxeeffff"
alpha="0" alpha.hovered="0.1" alpha.selected="0.4" />
</s:fill>
</s:Rect>

<s:Label text="{data}" includeIn="hovered, normal"/>

<s:TextInput includeIn="selected" id="textInput" text="{data}"
enter="dataChangeHandler()" width="100"/>

</s:ItemRenderer>

To ensure that the user’s keystrokes do not trigger list navigation, the following List
has the findKey() method disabled (an alternative would be to examine each of the
ItemRenderer instances to determine if any of them is in the selected state and then
disable the findKey() method):

<s:List xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/halo">
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<fx:Script>
<1 [CDATA[

override protected function findKey(eventCode:int) : Boolean {
return false;
}

1>
</fx:Script>

</s:List>

To implement the List and the item renderer, simply create an instance of the KeyNav
DisabledList and set its itemRenderer property to oreilly.cookbook.flex4.ItemEditor:

<flex4:KeyNavDisabledList itemRenderer="oreilly.cookbook.flex4.ItemEditor"
dataProvider="{provider}"/>

8.3 Scroll to an Item in a Spark List

Problem

You want to scroll to a certain index within your data provider in a Spark List.

Solution
Use the ensureIndexIsVisible() method of the Spark List.

Discussion

Any Spark List can scroll to any ItemRenderer by its index using the
ensureIndexIsVisible() method, which has the following signature:
ensureIndexIsVisible(index:int):void

This method uses the getScrollPositionDeltaToElement() method of the LayoutBase
contained by the DataGroup, which means that whether your List (or any DataCon
tainer, for that matter) is using a horizontal, vertical, or tiled layout, the scroll will
make the index visible, regardless of whether the scrolling required is vertical, hori-
zontal, or a combination of the two.

8.4 Change the Layout of a Spark List

Problem

You want to create a Spark List that lays itself out horizontally or in a grid.
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Solution

Create a Skin class that has a DataGroup with a Tilelayout, and assign it to the List.

Discussion

Any List can have a Skin class created for it that changes the layout property. Simply
create a DataGroup with an id of dataGroup and change its layout type. This sets the
DataGroup skinPart of the List, replacing the default vertical layout:

<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns :mx="1ibrary://ns.adobe.com/flex/halo">
<fx:Metadata>
[HostComponent ("spark.components.List")]
</fx:Metadata>

<fx:Script>
<1[CDATA[
import spark.components.List;

1>
</fx:Script>

<s:states>
<s:State name="normal"/>
<s:State name="disabled"/>
<s:State name="selected"/>
</s:states>

<s:DataGroup id="dataGroup" height="{hostComponent.height}"
width="{hostComponent.width}">
<s:layout><s:TilelLayout clipAndEnableScrolling="true"/></s:layout>
</s:DataGroup>
</s:Skin>

For more information on skinning, see Chapter 6.

8.5 Create a Nested List

Problem

You want to be able to nest multiple List objects within a single parent list.

Solution

Create an ItemRenderer that contains a List and listen for a SelectionEvent on the
nested List instance.
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Discussion

The component that holds the List listens for a selectionEvent dispatched from the
item renderers within the List. In that event handler, the parent component looks
through each ItemRenderer and sets its state to normal.

When the List adds or removes an ItemRenderer, it dispatches a RendererExistence
Event that contains the data held by the ItemRenderer, the index of the renderer, and a
reference to the renderer itself. In this example, that event is used to keep track of the
item renderers that the List contains:
<fx:Script>
<I[CDATA[
import spark.events.RendererExistenceEvent;
import mx.collections.ArrayCollection;

private var rendererArray:Array = [];

[Bindable]
private var arr:ArrayCollection;

private function init():void {
arr = new ArrayCollection([
new ArrayCollection(["one", "two", "three", "four", "five"]),
new ArrayCollection(["uno", "dos", "tres", "quatro",

"cinco"]),
new ArrayCollection(["un", "deux", "trois", "quatre",

"cing']),
new Arl‘ayCollection(["—", u:u’ uEu’uu,uﬁu])]);

}

When an ItemRenderer is added to the List, you should also add the event listener for
the selectionEvent that each ItemRenderer instance will dispatch:
private function handleRendererAdd(event:RendererExistenceEvent):void {

rendererArray.push(event.renderer);
event.renderer.addEventListener("selectionEvent", selected);

}

When an ItemRenderer is removed from the List, remove the event listener for the
selectionEvent:
private function handleRendererRemove(event:RendererExistenceEvent):
void {
rendererArray.splice(rendererArray.index0f(event.renderer), 1);
event.renderer.removeEventListener("selectionEvent"”, selected);

}

On the event, loop through each ItemRenderer and, if it isn’t the one that dispatched
the event, set its currentState to normal:
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private function selected(event:Event):void {
for(var i:int = 0; i < rendererArray.length; i++) {
if(event.target != rendererArray[i]) {
rendererArray[i].currentState = "normal”;
}

1>
</fx:Script>

<s:List itemRenderer="oreilly.cookbook.flex4.NestedRenderer" id="list"
dataProvider="{arr}" rendererAdd="handleRendererAdd(event)"
rendererRemove="handleRendererRemove (event)" />

The NestedRenderer class that extends ItemRenderer listens for the mouseDown event and
dispatches an Event with the name property set to selectionEvent:

<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
height="15" mouseDown="mouseDownHandler (event)">

<fx:Metadata>
[Event( name="selectionEvent", type="flash.events.Event" )]
</fx:Metadata>

<fx:Script>
<1[CDATA[

public function mouseDownHandler(event:MouseEvent):void {
if(currentState != "selected") {
currentState = "selected";
dispatchEvent(new Event("selectionEvent"));

}

The currentState() method sets the height of the itemRenderer to be the height of the
List within the item renderer:

override public function set currentState(value:String) : void {
switch(value) {

case "selected":
this.height = innerlist.height;

break;

case "hovered":
this.height

break;

case "normal":
this.height = 20;
innerlList.selectedItem = null;

break;

20;

}

super.currentState = value;
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1>
</fx:Script>

<s:states>
<s:State name="normal" />
<s:State name="hovered" />
<s:State name="selected" />
</s:states>

<s:layout>
<s:Basiclayout/>
</s:layout>

<!-- hover/select highlight -->
<s:Rect left="0" right="0" top="0" bottom="0">
<s:fill>
<s:SolidColor color="0x000000"
alpha="0" alpha.hovered="0.1" alpha.selected="0.4" />
</s:fill>
</s:Rect>

This inner List shows the ArrayList or collection passed to the ItemRenderer:

<s:List id="innerlist" dataProvider="{data}"/>
</s:ItemRenderer>

8.6 Set XML Data for a Spark List

Problem
You want to display complex XML data in a Spark List.

Solution

Create a XMLListCollection from the XML data and use that to set the data for the
List instance.

Discussion

The dataProvider of the List can be set to anything that extends the IList interface.
For example, Arraylist, AsyncListView, ListCollectionView, and XMLListCollection
all implement the IList interface. To display XML data, create a XMLListCollection
from each node in the XML that contains multiple items. To determine whether a node
has complex content, you’ll use the hasComplexContent() method on the XML object:
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
minWidth="1024" minHeight="768" creationComplete="init()">
<fx:Declarations>

Here’s the XML data that the List will display:
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<fx:XML xmlns="" id="sampleXML">
<data label="2004">
<result label="Jan-04">
<product label="apple">81156</product>
<product label="orange">58883</product>
<product label="grape">49280</product>
</result>
<result label="Feb-04">
<product label="apple">81156</product>
<product label="orange">58883</product>
<product label="grape">49280</product>
</result>
<result label="March-04">
<product label="apple">81156</product>
<product label="orange">58883</product>
<product label="grape">49280</product>
</result>
</data>

</fx:XML>
</fx:Declarations>

<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/halo";

s|List {
borderStyle:"none";
borderAlpha:"0";

}

</fx:Style>

<fx:Script>
<![CDATA[
import mx.collections.XMLListCollection;

[Bindable]
private var xmlList:XMLListCollection;

Here, the XMLListCollection is created and used to set the dataProvider of the List.
Note that the collection is instantiated from a XMLList:

private function init():void {
xmlList = new XMLListCollection(new XMLList(sampleXML.result));
}

1>
</fx:Script>
<s:List left="10" dataProvider="{xmlList}"
itemRenderer="oreilly.cookbook.flex4.XMLItemRenderer"/>
</s:Application>

Here’s the XMLItemRenderer that the List will use. It contains a List instance and it uses
the same renderer, allowing the List to display complex nested data:
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<?xml version="1.0" encoding="utf-8"?>

<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo">

<fx:Script>
<1 [CDATA[

import mx.collections.XMLListCollection;
If the XML object has complex content, create another XMLListCollection and use it to
set the dataProvider of the List:

override public function set data(value:Object) : void {
if(value is XML 8& (value as XML).hasComplexContent()) {
simpleDatalabel.text = String(value.@label);

list.visible = true;
list.includeInLayout = true;

list.dataProvider = new XMLListCollection(new
XMLList(value.product));

} else {

If the data does not contain complex data, it is a leaf of the XML and can be displayed
without the list, simply using the label attribute of the node:

list.visible = false;
list.includeInLayout = false;

simpleDatalabel.text = String(value)+" "+String(value.@label);

1>
</fx:Script>

Like all ItemRenderer instances, this one must define the normal, hovered, and selected states:

<s:states>
<s:State name="normal" />
<s:State name="hovered" />
<s:State name="selected" />
</s:states>

<s:Rect height="20" width="180">
<s:fill>
<s:SolidColor color="oxfofoff" alpha="0.2" alpha.hovered="1.0" />
</s:fill>
</s:Rect>

<s:lLabel id="simpleDatalabel" top="5" left="10" />
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<s:List left="25" top="25" id="list"
itemRenderer="oreilly.cookbook.flex4.XMLItemRenderer" />

</s:ItemRenderer>

8.7 Allow Only Certain Items in a Spark List to Be Selectable

Problem

You want to parse the dataProvider of a list to ensure that certain items are not select-
able by the user.

Solution

Create a filterFunction property that can be set on a subclass of the List component.
Use mouseEventToItemRenderer() and finishKeySelection() to check the user’s selec-
tion via the filter() function and allow or disallow the selection.

Discussion

To control the user’s selection of certain items in a list, you need to control the items
that the user can select with the mouse and the keyboard. Mouse selection is slightly
easier to deal with: simply override the mouseEventToItemRenderer () method and return
null if the ItemRenderer contains data you want to be unselectable. The keyboard event
handling is more complex because you want to send users to the next selectable item
in the list if they try to navigate to an unselectable item by using the up or down arrow
keys:
<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/halo"
selectionColor="#ff0000">

<fx:Script>
<1[CDATA[

private var _ fun:Function;

public function set selectableFunction(fun:Function):void {
__fun = fun;
}

Call the function instances passed to selectableFunction() to determine whether the
ItemRenderer should be enabled or not:
override public function set data(value:Object) : void {
if(value & _ fun(value)) {

mouseEnabled = true;
enabled = true;
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} else {
mouseEnabled = false;
enabled = false;

}

super.data = value;

1>
</fx:Script>

<s:states>
<s:State name="normal" />
<s:State name="hovered" />
<s:State name="selected" />
</s:states>

<!-- hover/select highlight -->
<s:Rect left="0" right="0" top="0" bottom="0">
<s:fill>
<s:SolidColor color="0x000088"
alpha="0" alpha.hovered="0.1" alpha.selected="0.4" />
</s:fill>
</s:Rect>
<s:lLabel text="{data}" />
</s:ItemRenderer>

Here is the Application with a List utilizing the ItemRenderer just defined:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
creationComplete="init()"
xmlns:flex4="oreilly.cookbook.flex4.*">

<fx:Script>
<![CDATA[
import oreilly.cookbook.flex4.SelectionRestrictedRenderer;
import mx.collections.ArrayCollection;

[Bindable]
public var provider:ArrayCollection;

public function init():void {
provider = new ArrayCollection([12, 13, 4, 5, 16, 19, 400]);
}

Here, the ClassFactory instance, which assigns the selectionAllowFunction() method
to the ItemRenderers created by that factory, is created. This allows all the Item
Renderer instances created to call that method without needing to refer to the parent
Document or calling a method on the parent component:

public function customItemRendererFunction(item:*):IFactory {

var factory:ClassFactory = new ClassFactory(
SelectionRestrictedRenderer );
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factory.properties = {"selectableFunction":selectionAllowFunction};
return factory;

}

public function selectionAllowFunction(value:*):Boolean {
if(value < Number(textInput.text)) {
return false;
} else {
return true;
}

}

public function updatelist():void {
list.executeBindings();
}

11>
</fx:Script>

<s:layout><s:HorizontallLayout/></s:layout>
<s:TextInput id="textInput" change="updateList()" />

Note that the itemRendererFunction is used to return the ClassFactory instead of using
the itemRenderer property to pass the name of a Class that implements IFactory:

<s:List id="list" itemRendererFunction="{customItemRendererFunction}"
dataProvider="{provider}"/>

</s:Application>

8.8 Formatand Validate Data Added in a Spark List Item Editor

Problem

You need to validate any data that the user enters in an item editor before committing
the value to the list.

Solution

On the itemEditEnd event, retrieve the text from the item editor by using the
itemEditorInstance property of the ListBase class and parse the results.

Discussion

The Halo List by default dispatches events to indicate when the user has begun and
finished editing an item in an item editor. However, in a Spark List you’ll need to add
the event dispatching explicitly in your item renderer. In this recipe the Spark List will
be made to mimic a Halo List, dispatching the same events when the item editor is
edited:

<s:List xmlns:fx="http://ns.adobe.com/mxml/2009"

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns :mx="1ibrary://ns.adobe.com/flex/halo"
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itemRenderer="oreilly.cookbook.flex4.renderers.ValidationEditor"
initialize="initializeHandler()">

<fx:Script>
<! [CDATA[
import oreilly.cookbook.flex4.renderers.ValidationEditor;

protected var _isEditing:Boolean;

public function get isEditing():Boolean { return _iskditing; }

When a new ItemRenderer instance is created in the Spark List, the RendererExistenceEvent.
RENDERER_ADD event is dispatched. Listen for that event to add event listeners to the
ItemRenderer instance itself:

protected function initializeHandler():void {
this.addEventListener (RendererExistenceEvent.RENDERER ADD,
rendererAdded);
this.addEventListener(RendererExistenceEvent.RENDERER REMOVE,
rendererRemoved) ;

}

protected function rendererAdded(event:RendererExistenceEvent):void {
event.renderer.addEventListener(ValidationEditor.EDIT BEGIN,
rendererEventHandler);
event.renderer.addEventListener(ValidationEditor.EDIT COMPLETE,
rendererEventHandler);
event.renderer.addEventListener(ValidationEditor.EDIT CANCEL,
rendererEventHandler);

}

protected function rendererRemoved(event:RendererExistenceEvent):void {
event.renderer.removeEventListener(ValidationEditor.EDIT_COMPLETE,
rendererEventHandler);
event.renderer.removeEventListener(ValidationEditor.EDIT_BEGIN,
rendererEventHandler);
event.renderer.removeEventListener(ValidationEditor.EDIT_CANCEL,
rendererEventHandler);

}

// We have to override this to ignore events while editing or
// the user's keystrokes will select other items in the data.
override protected function keyDownHandler (event:KeyboardEvent) {
if(!iskditing) {
super . keyDownHandler (event);

}

Overriding the selectedIndex() setter enables you to forbid the List to set the
selectedIndex if an item editor is currently being edited:
override public function set selectedIndex(value:int) : void {
if(!iskditing) {
super.selectedIndex= value;
}
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This example uses event bubbling to ensure that the parent receives these events:

protected function rendererEventHandler(event:EditEvent):void {

if(event.type == ValidationEditor.EDIT_COMPLETE || event.type ==
ValidationEditor.EDIT_CANCEL)
_isEditing = false;

if(event.type == ValidationEditor.EDIT BEGIN)
_isEditing = true;

11>
</fx:Script>
</s:List>

Here is the ItemRenderer that allows the user to double-click to change the value and
then ensures that the name the user entered is correct:

<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
mouseDownOutside="editHandler(event)"
focusOut="editHandler(event)"
doubleClick="beginEdit()"
doubleClickEnabled="true">
<fx:Script>
< [CDATA[

import mx.events.FlexMouseEvent;
import oreilly.cookbook.flex4.EditEvent;
import oreilly.cookbook.flex4.Editablelist;

public static const EDIT_BEGIN:String = "editBegin";
public static const EDIT_COMPLETE:String = "editComplete";
public static const EDIT_CANCEL:String = "editCancel";

private const CANCELLED:int

=0;
private const CHANGED:int = 1;

// Flag for expanded state.
protected var isEditing:Boolean = false;

In the beginEdit() method, the parent list is checked to see whether another Item
Renderer is being edited. If not, this instance sets its currentState property to editing
and dispatches an event to the owner to notify it that no other ItemRenderers should
be edited until this one has either completed or cancelled its edit operation:

protected function beginEdit():void {

if((owner as EditablelList).isEditing)
return;

iskditing = true;
currentState = "editing";
input.setFocus();
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dispatchEvent(new EditEvent(EDIT BEGIN, null, null));
}

The editHandler() method is triggered in three different scenarios: when the user clicks
outside of the ItemRenderer, the user presses the Enter or Escape key, or the Item
Renderer loses focus in some other way. The value within the TextInput is then checked
to confirm that it is valid, and if it is, an EditEvent of type EDIT_COMPLETE is dispatched.
If the value is not valid, the errorString of the TextInput is set and the user is prevented
from selecting other ITtemRenderers within the List:

protected function editHandler(evt:Event):void {
var reason:int;

if(evt is KeyboardEvent) {

if( (evt as KeyboardEvent).keyCode == Keyboard.ESCAPE) {
reason = CANCELLED;

} else if ((evt as KeyboardEvent).keyCode == Keyboard.ENTER) {
reason = CHANGED;

} else {
return;

}

if(evt is FlexMouseEvent) {
if((evt as FlexMouseEvent).type ==
FlexMouseEvent.MOUSE_DOWN_OUTSIDE) {
reason = CHANGED;
} else {
return;
}

}

if(evt is FocusEvent) {
reason = CHANGED;
}

var previousValue:Object = data.name;
if(reason == CHANGED) {
// Get the new data value from the editor.
var newData:String = input.text;
// Determine if the new value is an empty String.
var reg:RegExp = /\d/;
if(newData == "" || reg.test(newData)) {
// Prevent the user from removing focus,
// and leave the cell editor open.
// Use the errorString to inform the user that
// something is wrong.
input.setStyle("borderColor", 0xff0000);
input.errorString = "Enter a valid string.";
return;

// Test for FirstName LastName format.

reg = /\w+.\s.\wt+/

if(!reg.test(newData)) {
input.setStyle( "borderColor", oxff0000);
input.errorString = "Enter first name and last name";
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return;
} else {

// Make sure the name is properly formatted.

var firstName:String = newData.substring(o,
newData.index0f(" "));

var lastName:String = newData.substring(newData.indexOf(

n |I)+1);
firstName = firstName.charAt(0).toUpperCase() +
firstName.substr(1);

lastName = lastName.charAt(0).toUpperCase() +
lastName.substr(1);
input.text = firstName+" "+lastName;
data.name = newData.charAt(0).toLocaleUpperCase() +
newData.substring( 1, newData.indexOf(" ")) +
newData.charAt(newData.indexOf(" ")+1) +
newData.substring(newData.index0f(" ")+2);
}
var editEvent:EditEvent = new EditEvent(EDIT COMPLETE,
previousValue, input.text);
dispatchEvent(editEvent);

iskditing = false;
currentState = getCurrentRendererState();

} else if (reason == CANCELLED) {
var editEvent:EditEvent = new EditEvent(EDIT CANCEL, null,
null);
dispatchEvent(editEvent);

iskditing = false;
currentState = getCurrentRendererState();

}

override protected function getCurrentRendererState():String {
var skinState:String;
if (iskditing) {
skinState = "editing";
} else {
skinState = super.getCurrentRendererState();
}

return skinState;

11>
</fx:Script>

<s:states>
<s:State name="normal" />
<s:State name="hovered" />
<s:State name="selected" />
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The extra editing state is to hide and show the TextInput:

<s:State name="editing" />
</s:states>

One final thing to note: because the ItemRenderer needs to allow mouse events to be
dispatched from the children, you should add a doubleClick listener to the Label as
well so that double-clicking on either the background of the ItemRenderer or the
Label will trigger the beginEdit() event handler:
<s:Label text="{data.name}" id="display" excludeFrom="editing"
left="20" top="3" right="10" bottom="3" width="100"
doubleClickEnabled="true" doubleClick="beginEdit()"
mouseChildren="false" />

<s:TextInput text="{data.name}" id="input" keyDown="editHandler(event)"
includeIn="editing" />

</s:ItemRenderer>

8.9 Create a Right-Click Menu for a Spark List

Problem

You need to create a custom context menu to display when the user right-clicks or Ctrl-
clicks on a specific item.

Solution

Create ContextMenu and ContextMenuItem objects and assign those to the renderer that
will be assigned to the list as the itemRenderer.

Discussion

The context menu is what appears when a user right-clicks or Ctrl-clicks on your Flex
application. By default, this menu shows Loop, Play, Print, Quality, Rewind, Save, and
Zoom controls, as well as a link to an info screen about Flash Player 10. You can easi-
ly customize this menu for your users, however, by creating a new ContextMenu object.
Simply call the constructor for the ContextMenu class and set the contextMenu property
of any display object to be the object just created, as shown here:

var menu:ContextMenu = new ContextMenu();
this.contextMenu = menu;

This code needs to be run within a DisplayObject; that is, any object with a visual
display. The custom context menu created here will appear only if the user has
right- or Ctrl-clicked the DisplayObject or a component with the contextMenu
property set.
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To add new items to a context menu, use the customItems array defined by the Context
Menu object. Instantiate new ContextMenuItem objects and add them to the array by using
the push() method.

The constructor for the ContextMenuItem object has the following signature:

ContextMenuItem(caption:String, separatorBefore:Boolean = false,
enabled:Boolean = true, visible:Boolean = true)

The caption property determines the title of the menu item—for example, Look Up
Employees. The separatorBefore property determines whether a thin bar will appear
above the ContextMenuItem to divide it from the items above it in the menu. Finally, the
visible and enabled properties control whether the item is visible to and able to be
selected by the user, respectively.

The ContextMenuItem dispatches a ContextMenuEvent event of type SELECT when the user
selects the item.

The example that follows creates a renderer for a List control that will create custom
context menus based on the data type passed in from the List:

<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/halo"
width="150" height="80">
<fx:Script>
<1 [CDATA[

import flash.display.*;

override public function set data(value:Object):void {
if(value is Name) {

textl.text = value.firstName;

text2.text = value.lastName;

var personMenu:ContextMenu = new ContextMenu();

var lookupRecord:ContextMenuItem = new
ContextMenuItem("Look Up Record");

var lookupPicture:ContextMenuItem = new
ContextMenuItem("Look Up Picture");

personMenu.customItems.push(lookupRecord);

personMenu.customItems.push(lookupPicture);

this.contextMenu = personMenu;

}
else if(value is Office) {
textl.text = value.officeAddress;
text2.text = value.officeName;
var officeMenu:ContextMenu = new ContextMenu();
var lookupMap:ContextMenuItem = new
ContextMenuItem("Look Up Map");
lookupMap.addEventListener(ContextMenuEvent .MENU_ITEM SELECT,
showMap) ;
var lookupEmployees:ContextMenuItem = new
ContextMenuItem("Look Up Employees");
lookupEmployees.addEventListener (
ContextMenuEvent.MENU_ITEM SELECT, showEmployees );
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officeMenu.customItems.push(lookupEmployees);
officeMenu.customItems.push(lookupMap);
this.contextMenu = officeMenu;

}

private function showMap(event:ContextMenuEvent):void {
// do something with the map
}

private function showEmployees(event:ContextMenuEvent):void {
// do something to look up all the employees
}

1
</fx:Script>
<s:Label id="text1" />
<s:Label id="text2" />
</s:ItemRenderer>

8.10 Enable Dragging in a Spark List

Problem

You want to enable dragging in a Spark List component.

Solution

Create handlers for the mouseDown, dragEnter, and dragDrop events that the List
dispatches, and call the DragManager.doDrag() and DragManager.acceptDragDrop()
methods to start the dragging operation and accept the dragged item. On the drag
Drop event, update the data provider of the List with the new item.

Discussion

The DragManager defines several key operations that you’ll use in creating a drag-enabled
List. The doDrag() method allows you to pass the component that initiated the drag,
a DragSource containing data, and several other optional properties to start the drag
operation.

The acceptDragDrop() method is called by a component that will accept the data in a
drag operation. Usually this is done by inspecting the format of the data and ensuring
that it can be displayed properly or meets other requirements, using the Drag
Source.dataForFormat() method. For example:
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"

xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
minWidth="1024" minHeight="768">
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<s:layout>
<s:Horizontallayout/>
</s:layout>

<fx:Declarations>
<s:AnimateFilter id="glowFilter" target="{1listTwo}"
bitmapFilter="{filter}"/>
<s:GlowFilter id="filter"/>

</fx:Declarations>

<fx:Script>
<! [CDATA[
import mx.core.DragSource;
import mx.core.IDataRenderer;
import mx.core.IUIComponent;
import mx.events.DragEvent;
import mx.managers.DragManager;

If the drag event was initiated by another component, you must call the acceptDrag
Drop() method. In addition, you can allow components to drag within themselves
(e.g., a List that reorders itself by dragging items around). The goal of this recipe’s

example, however, is to allow users to drag items between multiple lists:

private function dragEnterHandler(event:DragEvent):void {
if(event.target != event.dragInitiator &% event.target !=
event.dragInitiator.owner) {
DragManager .acceptDragDrop(event.target as IUIComponent);
DragManager . showFeedback (DragManager .MOVE) ;
} else {
DragManager . showFeedback (DragManager . NONE) ;

}

private function dragDropHandler(event:DragEvent):void {
var val:Object = event.dragSource.dataForFormat("listData");
(event.target as List).dataProvider.addItem(val);
glowFilter.play();

}

You begin a drag operation by calling the doDrag() method:

private function dragBegin(event:MouseEvent):void {
var target:IUIComponent = event.target as IUIComponent;
target.addEventListener(DragEvent.DRAG_COMPLETE,
dragCompleteHandler);
var source:DragSource = new DragSource();
source.addData((target as IDataRenderer).data, "listData");
DragManager.doDrag(target, source, event);

private function dragCompleteHandler(event:DragEvent):void {
if(event.action != DragManager.NONE) {
event.target.removeEventListener(DragEvent.DRAG_COMPLETE,
dragCompleteHandler);
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var list:List = (event.target.owner as List);

var data:Object = event.dragSource.dataForFormat("listData");

list.dataProvider.removeItemAt(
list.dataProvider.getItemIndex(data) );

1>
</fx:Script>

Using the mouseDown event, you can get access to the value being dragged after the user
selects an item in the list. This means you can get the selected item without a lot of
extra work:

<s:List id="listOne"
itemRenderer="oreilly.cookbook.flex4.DragDropRenderer"
mouseDown="dragBegin(event)"
dragEnter="dragEnterHandler(event)"
dragDrop="dragDropHandler (event)">
<s:dataProvider>
<s:Arraylist source="['one', 'two', 'three', 'four', 'five']"/>
</s:dataProvider>
</s:List>

<s:List id="listTwo"
itemRenderer="oreilly.cookbook.flex4.DragDropRenderer"
mouseDown="dragBegin(event)"
dragEnter="dragEnterHandler(event)"
dragDrop="dragDropHandler (event)">
<s:dataProvider>
<!-- empty arraylist -->
<s:Arraylist/>
</s:dataProvider>
</s:List>

</s:Application>

Here is the ItemRenderer:

<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="400" height="300">
<s:states>
<s:State name="normal" />
<s:State name="hovered" />
<s:State name="selected" />
</s:states>

<s:Rect left="0" right="0" top="0" bottom="0" includeIn=" hovered ">
<s:fill>
<s:SolidColor color="0x000088" alpha="0.6" alpha.selected="1.0"/>
</s:fill>
</s:Rect>
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Make sure to set the mouseEnabled and mouseChildren properties to false for the Label:

<s:Label mouseEnabled="false" mouseChildren="false" text="{data}"/>
</s:ItemRenderer>

8.11 Customize the Drop Indicator of a Spark List

Problem

You want to customize the graphic display of the drop indicator shown in a List control
during drag-and-drop operations.

Solution

Create a custom skin class that extends spark.skins.Skin and assign it to the List
control.

Discussion

This recipe is a rather lengthy one: it includes the three distinct code listings required
to show a custom graphic when a user drags an item into a List. The first listing is for
the ItemRenderer that will be used within the List. Notice that the mouseChildren prop-
erty is set to false, and Label is not mouseEnabled either. This ensures that only the
ItemRenderer itself is dispatching mouse events for the parent List to listen for. The
ItemRenderer implements an Interface, but it is an empty Interface used only for type
safety:
<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
mouseChildren="false"
implements="oreilly.cookbook.flex4.IFlexCookbookRenderer">

<mx:Label text="{data}" mouseEnabled="false"/>
</s:ItemRenderer>

Next is the Skin for the List. The spark.components.List has two optional parts: a
DataGroup with the id of dataGroup and a Scroller with the id of scroller. This Skin
also defines two Fade instances, one that will be triggered when the List accepts a drag
operation and one for when a drag operation is completed:

<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns :mx="1ibrary://ns.adobe.com/flex/halo">
<fx:Declarations>
<s:Fade id="showAccept" target="{glowFill}" duration="500" alphaFrom="0.0"
alphaTo="1.0"/>

<s:Fade id="showDrop" target="{glowFill}" duration="500" alphaFrom="1.0"
alphaTo="0.0" effectEnd="{currentState = 'normal'}"/>
</fx:Declarations>
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<fx:Metadata>
[HostComponent ("spark.components.List")]
</fx:Metadata>

The first two State objects are required by the List, and the second two states are used
by the parent List on the DragEvent.DRAG DROP event and the DragEvent.DRAG_ENTER
event:

<s:states>
<s:State name="normal"/>
<s:State name="disabled"/>
<s:State name="dragEnterState" enterState="{showAccept.play()}"/>
<s:State name="dropState" enterState="{showDrop.play()}"/>
</s:states>

<s:Rect height="{hostComponent.height}" width="{hostComponent.width}">
<s:fill>
<s:SolidColor id="glowFill" color="oxccccff" alpha="0.0"/>
</s:fill>
</s:Rect>

The DataGroup is where the item renderers are actually displayed, so you’ll want to
ensure that any background fill objects are behind the DataGroup:

<s:DataGroup id="dataGroup">
<s:layout><s:Verticallayout/></s:layout>
</s:DataGroup>

</s:Skin>

This example is quite simple, but you can do much more complex drawing in the
Skin instance.

Finally, you must create the List itself, which shows a menu that the user can access
after dropping an Itemin the List. Although this is not actually a good user experience,
it does demonstrate how to perform drawing routines triggered by drag operations.
First, set up the handlers for the drag events:

<s:List xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
dragEnter="dragEnterHandler(event)"
dragDrop="dragDropHandler (event)"
dragComplete="dragCompleteHandler (event)"
mouseMove="dragBegin(event)"
itemRenderer="oreilly.cookbook.flex4.MouseChildrenDisabledRenderer"
width="400" height="300">

<fx:Script>
<1[CDATA[

import mx.core.DragSource;
import mx.core.IDataRenderer;
import mx.core.IUIComponent;
import mx.events.DragEvent;
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import mx.managers.DragManager;
import spark.components.Button;
import spark.components.Group;
import spark.layouts.Horizontallayout;

Next, specify the variables that store the data, the List instance that created the
DragEvent.DRAG_DROP event, and the stage coordinates at which the DragEvent occurred:

private var lastDroppedData:Object;
private var selectMenu:Group;
private var lastPoint:Point;

private function createSelectMenu():Group {
if(!selectMenu) {
selectMenu = new Group();
selectMenu.layout = new Horizontallayout();
var beginningButton:Button = new Button();
beginningButton.name = "beginning";
beginningButton.addEventListener (MouseEvent.CLICK,
clickHandler);
beginningButton.label = "Beginning";
selectMenu.addElement (beginningButton);
var endButton:Button = new Button();
endButton.name = "end";
endButton.addEventListener(MouseEvent.CLICK, clickHandler);
endButton.label = "End";
selectMenu.addElement(endButton);
var positionButton:Button = new Button();
positionButton.name = "position";
positionButton.addEventListener(MouseEvent.CLICK,
clickHandler);
positionButton.label = "Where I Dropped It";
selectMenu.addElement(positionButton);
}

return selectMenu;

}

Once the user has clicked on the menu, place the dragged item correctly, either at the
beginning or end of the dataProvider, or at the location where the user has dropped
the item (in a production application, you might want to abstract this logic out into a
separate class):

protected function clickHandler(event:MouseEvent):void {
if(event.target.name == "beginning") {
dataProvider.addItemAt(lastDroppedData, 0);
} else if(event.target.name == "position") {
var currentIndex:int;
var arr:Array = getObjectsUnderPoint(lastPoint);
for(var i:int = 0; i<arr.length; i++) {
if(arr[i] is IFlexCookbookRenderer) {
break;
}
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dataProvider.addItemAt(lastDroppedData, 1i);
} else {

dataProvider.addItemAt(lastDroppedData, dataProvider.length);
}

this.skin.removeElement(selectMenu);

}

Finally, you need the three drag event handlers, which are very similar to the event
handlers used in Recipe 8.10. The dragEnterHandler() method is called when the user
drags the mouse over the component and shows the user visual feedback to indicate
whether the drag operation will be accepted or not. The dragDropHandler() method
stores the properties from the drag operation so that they can be used once the user
selects one of the options from the menu. The dragBegin() method uses the IFlexCook
bookRenderer Interface to determine if the MouseEvent is originating from one of the
ItemRenderers or from the Skin or Scrollbar of the List:

protected function dragEnterHandler(event:DragEvent):void {
if(event.target != event.dragInitiator &8 event.target !=
event.dragInitiator.owner) {
DragManager .acceptDragDrop(event.target as IUIComponent);
DragManager . showFeedback (DragManager .MOVE) ;
} else {
DragManager . showFeedback (DragManager .NONE) ;

}

protected function dragDropHandler(event:DragEvent):void {
lastDroppedData = event.dragSource.dataForFormat("listData");
lastPoint = new Point(event.stageX, event.stageY);
this.skin.addElement(createSelectMenu());

}

protected function dragBegin(event:MouseEvent):void {
var target:IUIComponent = (event.target as IUIComponent);

var str:String = getQualifiedClassName(itemRenderer)

if(!(target is IFlexCookbookRenderer))
return;

target.addEventListener(DragEvent.DRAG_COMPLETE,
dragCompleteHandler);

var source:DragSource = new DragSource();

source.addData((target as IDataRenderer).data, "listData");

DragManager.doDrag(target, source, event);

}

protected function dragCompleteHandler(event:DragEvent):void
{
if(event.action != DragManager.NONE) {
event.target.removeEventListener(DragEvent.DRAG_COMPLETE,
dragCompleteHandler);
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var list:List = (event.target.owner as List);

var data:Object = event.dragSource.dataForFormat("listData");

list.dataProvider.removeItemAt(
list.dataProvider.getItemIndex(data) );

}
1>
</fx:Script>
</s:List>

8.12 Display Asynchronously Loaded Data in a Spark List

Problem

You want to display data that may be loaded asynchronously when it is requested by
the List.

Solution

Create an AsyncListView object and use it as the data provider for the List.

Discussion

The AsyncListView object is one of the new components in Flex 4 that enables you to
easily display data that may be pending from a server or other process or that may fail
in loading. The AsyncListView implements IList, which means that it uses many of the
same methods you use with ArrayCollection, ArrayList, and other collections:

* addItem()

e addItemAt()

e getItemAt()

* getItemIndex()

e removeAll()

e removeltemAt()

e setItemAt()
It does, however, define an additional method specifically designed to aid you in han-
dling asynchronously loaded data:

itemUpdated(item:0Object, property:Object = null, oldValue:Object = null,
newValue:0Object = null):void

You can use the itemUpdated() method to notify the collection that an item has been
updated (when it has loaded, for instance).

The AsyncListView extends the Spark List and defines two other properties to help you
work with asynchronous data providers:
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createPendingItemFunction : Function
This function is called when an item that was requested by the List throws an
ItemPending error, indicating that the item is still being loaded.

createFailedItemFunction : Function
This function is called when an item that was being loaded fails.

The following example component uses these methods when the AsyncListView is set
to use a collection that loads paged data from a service. Chapter 12 covers how to use
paged data, so this recipe focuses on making the ItemRenderer display asynchronous
data properly. This example supposes that you’re loading multiple data objects that
each possess a very large data object as one of their properties:

package oreilly.cookbook.flex4 {
import flash.events.EventDispatcher;

[Bindable]

public class LargeRemoteDataObj extends EventDispatcher implements IAsyncDO {
public var id:int;
public var name:String;
public var largeObject:Object;

private var _isPending:Boolean;

public function get isPending():Boolean {
return _isPending;
}

public function set isPending(value:Boolean):void {
_isPending = value;
}

}

The component to render this data object using an AsyncListView might look something

like this:

<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo" width="400" height="300"
creationComplete="init()">

<fx:Script>
<1[CDATA[
import mx.collections.Arraylist;
import mx.collections.AsynclListView;
import mx.collections.errors.ItemPendingError;

[Bindable]
private var list:AsyncListView;

private var timer:Timer;

protected function init():void {
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Make sure that the AsyncListView is passed an ArrayCollection or ArraylList when it is
created:

list = new AsyncListView(new ArraylList([]));

Then, set the two functions for the AsyncListView to call:

list.createFailedItemFunction = fetchFailedFunction;
list.createPendingItemFunction = fetchPendingFunction;

}

If the item fails, remove it from the collection:

private function fetchFailedFunction(index:int, info:Object):0bject {
list.removeItemAt(index);
return {hasFailed:true};

}

For the purposes of this recipe, assume that a class implementing an interface called
IAsyncDataObject can be created and passed to an ItemRenderer when a call to a server-
side method does not return immediately. When the server operation doesn’t return,
call the fetchPendingFunction() method and create a temporary object that will be
passed to the ItemRenderer. This allows the ItemRenderer to display a graphical notifi-
cation informing the user that the item has not been loaded yet:
private function fetchPendingFunction(index:int,
ipe:ItemPendingError):0Object {

var employee:IAsyncDataObjectImpl= new IAsyncDataObjectImpl();

employee.isPending = true;

return employee;

1>
</fx:Script>

<s:List dataProvider="{list}"
itemRenderer="oreilly.cookbook.flex4.AsyncItemRenderer" />
</s:Group>
Finally, the ItemRenderer needs to allow both an item that is complete and one that has
its isPending property set to true:

<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/halo">

<fx:Script>
<1[CDATA[

import mx.binding.utils.ChangeWatcher;

private var _data:IAsyncDataObject;
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Specify the ChangeWatcher to be notified when the item is updated and its isPending
property is set to false, meaning that it has been loaded:

private var loadPendingChangeWatcher:ChangeWatcher;
override public function set data(value:Object) : void {

The IAsyncDataObject interface is used so that if the object has not been loaded yet the
ItemRenderer can still display something indicating that the item will be loaded. The
ChangeWatcher listens for the isPending property to change and then, when it does,
notifies the ItemRenderer so that it can update its graphics to show the downloaded
item:

if(value is IAsyncDataObject) {

if(loadFailedChangeWatcher) {
loadPendingChangeWatcher.unwatch();

_data = ( value as IAsyncDataObject);
if(_data.isPending) {
loadPendingChangeWatcher = ChangeWatcher.watch(_data,
["isPending"], loadComplete, false, true);

}

private function loadComplete(event:Event):void {
// show graphics for completed load

}
1>
</fx:Script>
</s:ItemRenderer>
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CHAPTER 9
DataGrid

The DataGrid control is a list-based control optimized to display large data sets in a
multicolumn layout. It features resizable columns, customizable item renderers, and
sorting capabilities, among other features. As of the writing of this book, the Data
Grid component only has a Halo or mx-prefixed version. The Spark component is still
forthcoming, so all of the recipes in this chapter will use Halo components. Some rec-
ipes, however, do show how to use the Spark ItemRenderer or other Spark components
within a Flex DataGrid.

The DataGrid control (and its sister AdvancedDataGrid, included in the Data Visualiza-
tion package for Flex 4) is typically used to display arrays or collections of data objects
with similar types. The DataGrid control can also display HierarchicalData objects,
show the parent/child relationships among complex data objects, and allow for the
creation of specialized groupings of data, although, as you’ll see, this is easier to do
with AdvancedDataGrid.

9.1 Create Custom Columns for a DataGrid

Problem

You need to specify custom columns for a DataGrid and explicitly control the display.

Solution

Use the DataGridColumn tag to specify custom properties for columns in a DataGrid.

Discussion

This recipe adds three DataGridColumn tags to the columns property of a DataGrid. It uses
a data file titled homesforsale.xml, although the data that you use could have any name
and represent any array of information. The DataGridColumn tags specify the order in
which to display the properties of the objects in the dataProvider and the titles to use
for the column headers. The dataField property of the DataGridColumn specifies the
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property of the object to be displayed in the cells of that column. In this example, the
object’s range property is not displayed in the DataGrid control because there is no
DataGridColumn with a dataField associated to the range property:

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

xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
creationComplete="initApp()">

<fx:Declarations>

<mx:HTTPService id="srv" url="assets/homesforsale.xml"
resultFormat="object" result="onResult(event)"/>
</fx:Declarations>

<fx:Script>
<1[CDATA[
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;

[Bindable]
private var homesForSale:ArrayCollection;

private function initApp():void {
this.srv.send();
}

private function onResult(evt:ResultEvent):void {
this.homesForSale = evt.result.data.region;
}

1>
</fx:Script>

<mx:DataGrid id="grid"
width="100%"
height="100%"
dataProvider="{homesForSale}">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
<mx:DataGridColumn headerText="City" dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
</mx:columns>
</mx:DataGrid>
</s:Application>

The DataGridColumn supports further customization of the display through the use of
itemRenderers. The following code sample adds a new DataGridColumn that uses a cus-
tom renderer, RangeRenderer, to render the range property in a more meaningful way.
The range property contains three values that indicate the percentage of houses for sale
based on their price ranges (range1 contains the percentage of houses on sale for under
$350,000, range2 is the percentage of houses on sale for between $350,000 and
$600,000, and range3 contains the houses going for over $600,000):

250 | Chapter9: DataGrid



<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
creationComplete="initApp()">

<fx:Declarations>
<mx:HTTPService id="srv" url="assets/homesforsale.xml"
resultFormat="object" result="onResult(event)"/>
</fx:Declarations>

<mx:DataGrid id="grid"
width="100%"
height="100%"
dataProvider="{homesForSale}">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
<mx:DataGridColumn headerText="City" dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
<mx:DataGridColumn headerText="Price Ranges" dataField="range"
itemRenderer="oreilly.cookbook.flex4.RangeRenderer" />
</mx:columns>
</mx:DataGrid>
<fx:Script>
<1[CDATA[
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;

[Bindable]
private var homesForSale:ArrayCollection;

private function initApp():void {
this.srv.send();
}

private function onResult(evt:ResultEvent):void {
this.homesForSale = evt.result.data.region;
}

1>
</fx:Script>
</s:Application>

The RangeRenderer shown in the following code uses the range percentage values to
draw color-coded bars that indicate the values of each range. This is done by overriding
the updateDisplayList() method to draw the colored bars using the drawing API:

package {
import flash.display.Graphics;

import mx.containers.Canvas;

public class RangeRenderer extends Canvas {
override public function set data(value:Object):void {
super.data = value;
if(value!= null && value.range != null) {
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this.invalidateDisplaylList();

}

override protected function updateDisplaylList(unscaledWidth:Number,
unscaledHeight :Number) :void {
var g:Graphics = this.graphics;

if(this.data) {
var wl:Number = (this.data.range.rangel * unscaledWidth)/100;
var w2:Number = (this.data.range.range2 * unscaledWidth)/100;
var w3:Number = (this.data.range.range3 * unscaledWidth)/100;

var x1:Number = 0;
var x2:Number = wi;
var x3:Number = wi + w2;

g.beginFill(0x0000ff);
g.drawRect(x1,0,wl1,unscaledHeight);
g.beginFill(ox00ff00);
g.drawRect(x2,0,w2,unscaledHeight);
g.beginFill(0xff0000);
g.drawRect(x3,0,w3,unscaledHeight);

}

If you want to take advantage of the Spark ItemRenderer, note that you can also use
that within the DataGrid by implementing the IListItemRenderer interface, as shown
here:

<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo" width="400"
height="300"
implements="mx.controls.listClasses.IListItemRenderer">
<fx:Script>
<I[CDATA[
import mx.controls.listClasses.IListItemRenderer;
// include layout logic here

1>
</fx:Script>
<s:states>
<s:State name="normal"/>
<s:State name="disabled"/>
</s:states>
</s:ItemRenderer>

However, be aware that if you use the Spark ItemRenderer, not all of the state func-
tionality may work in the same way as it does in the Spark List.
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See Also
Recipe 9.2

9.2 Specify Sort Functions for DataGrid Columns

Problem

You want to use custom sorting logic to sort complex objects within a DataGrid.

Solution

Use the sortCompareFunction property of the DataGridColumn tag to assign a reference
to a function that performs the custom sorting logic.

Discussion

You can modify the DataGrid used in the previous recipe to add a custom sorting func-
tion. This example uses a custom itemRenderer called RangeRenderer to add the sorting
function sortRanges() to the DataGridColumn that displays the range property:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
creationComplete="initApp()">
<fx:Declarations>
<mx:HTTPService id="srv" url="assets/homesforsale.xml"
resultFormat="object" result="onResult(event)"/>
</fx:Declarations>

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

<mx:DataGrid id="grid" width="100%" height="600"
dataProvider="{homesForSale}">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
<mx:DataGridColumn headerText="City" dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
<mx:DataGridColumn headerText="Price Ranges [81t;350K] [350K -600K]
[8gt;600K]" dataField="range"
itemRenderer="oreilly.cookbook.flex4.RangeRenderer"
sortCompareFunction="sortRanges"/>
</mx:columns>
</mx:DataGrid>
<fx:Script>
<1 [CDATA[
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;

[Bindable]
private var homesForSale:ArrayCollection;
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private function initApp():void {
this.srv.send();
}

private function onResult(evt:ResultEvent):void {
this.homesForSale = evt.result.data.region;
}

private function sortRanges(obj1:0bject, obj2:0bject):int {
var valuel:Number = obji.range.rangei;
var value2:Number = obj2.range.rangei1;

if(valuel < value2) {
return -1;

else if(value1l > value2) {

return 1;
}
else {

return 0;
}

1>
</fx:Script>
</s:Application>

Here, the sortCompareFunction property of the fourth DataGridColumn is assigned to
sortRanges(), which implements the custom logic to sort the ranges. This property
expects a function with the following signature:
sortCompareFunction(obj1:0bject, obj2:0bject):int

The function accepts two parameters that correspond to two objects in the
dataProvider being sorted at any given time, and it returns an integer value of -1, 1, or
0 that indicates the order in which the two objects were placed after the sort. When the
user clicks the header for the DataGridColumn, the DataGrid runs this function for each
item in the dataProvider and uses the return value to figure out how to order the items.
The sortRanges() function looks at the nested range1 property of each dataProvider
item to calculate the sort order. Thus, when the user clicks the header of the Price
Ranges column, the items are sorted based on their range1 values.

See Also
Recipe 9.1

9.3 Filter Items in a DataGrid

Problem

You need to provide “live” client-side filtering for a data set displayed in a DataGrid.
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Solution

Use the filterFunction property of the ArrayCollection to assign a reference to a cus-
tom function that performs the filter matching.

Discussion

To demonstrate implementing client-side filtering, the following example adds a city-
filtering feature to Recipe 9.2. The UI features a TextInput field that enables the user
to type city names and filter out the records in the DataGrid that match the input. When
the user types an entry into the cityFilter TextInput control, it dispatches a change
event that is handled by the applyFilter() method. The applyFilter() method assigns
a function reference to the filterFunction property of the homesForSale
ArrayCollection instance, if it hasn’t already been assigned, and calls the refresh()
method on the ArrayCollection. The filterCities() method implements a simple
check for a lowercase string match between the city property of the dataProvider item
and the input text:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
creationComplete="initApp()">

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

<fx:Declarations>
<mx:HTTPService id="srv" url="assets/example.xml" resultFormat="object"
result="onResult(event)"/>
</fx:Declarations>

<s:TextInput id="cityFilter" change="applyFilter()"/>

<mx:DataGrid id="grid" width="100%" height="100%"
dataProvider="{homesForSale}">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
<mx:DataGridColumn headerText="City" dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
<mx:DataGridColumn headerText="Price Ranges [81t;350K]
[350K -600K] [&gt;600K]" dataField="range"
itemRenderer="oreilly.cookbook.flex4.RangeRenderer"
sortCompareFunction="sortRanges"/>
</mx:columns>
</mx:DataGrid>
<fx:Script>
<1 [CDATA[
import mx.events.FlexEvent;
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;

[Bindable]
private var homesForSale:ArrayCollection;
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private function initApp():void {
this.srv.send();
}

private function onResult(evt:ResultEvent):void {
this.homesForSale = evt.result.data.region;
}

private function sortRanges(obji:0bject, obj2:0bject):int {
var valuel:Number = obji.range.rangel;
var value2:Number = obj2.range.rangel;

if(value1l < value2) {
return -1;

} else if(value1l > value2) {
return 1;

} else {
return 0;

}

}

Here, the filter function is applied to the dataProvider of the DataGrid, and the
refresh() method is called to ensure that the grid will redraw all of its renderers:

private function applyFilter():void {
if(this.homesForSale.filterFunction == null) {
this.homesForSale.filterFunction = this.filterCities;
}

this.homesForSale.refresh();

}

The filter method used simply returns true if the item should be included in the filtered
array, and false if it should not:

private function filterCities(item:Object):Boolean {
var match:Boolean = true;

if(cityFilter.text != "") {
var city:String = item["city"];
var filter:String = this.cityFilter.text;
if(leity ||
city.toLowerCase().index0f(filter.toLowerCase()) < 0) {
match = false;

}

return match;

}
11>
</fx:Script>
</s:Application>

See Also
Recipe 9.2
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9.4 Create Custom Headers for a DataGrid

Problem

You want to customize the header for a DataGrid by adding a CheckBox.

Solution

Extend the DataGridHeaderRenderer class by overriding the createChildren() and
updateDisplayList() methods to add a CheckBox.

Discussion

This recipe builds on Recipe 9.3 by specifying a custom header renderer for the city
DataGridColumn. Creating a custom header renderer is similar to creating a custom item
renderer or item editor. A class reference that implements the IFactory interface is
passed to the headerRenderer property of the DataGridColumn, and the column takes
care of instantiating the object. This example uses a renderer class called Check
BoxHeaderRenderer to create a header with a CheckBox contained within it:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
creationComplete="initApp()">

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

<fx:Declarations>
<mx:HTTPService id="srv" url="assets/example.xml" resultFormat="object"
result="onResult(event)"/>
</fx:Declarations>

<s:TextInput id="cityFilter" change="applyFilter()"/>

<mx:DataGrid id="grid" width="100%" height="100%"
dataProvider="{homesForSale}">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>

Because the custom header renderer should be set for this particular column and not
the others, you set the headerRenderer property on the DataGrid column to the class
name that will be used to create the headers:

<mx:DataGridColumn headerText="City" dataField="city"
headerRenderer="oreilly.cookbook.flex4.CheckBoxHeaderRenderer"/>

<mx:DataGridColumn headerText="State" dataField="state"/>

<mx:DataGridColumn headerText="Price Ranges [&1t;350K]
[350K -600K] [8gt;600K]" dataField="range"
itemRenderer="oreilly.cookbook.flex4.RangeRenderer"
sortCompareFunction="sortRanges"/>

</mx:columns>
</mx:DataGrid>
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<fx:Script>
<! [CDATA[
import mx.events.FlexEvent;
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;

[Bindable]
private var homesForSale:ArrayCollection;

private function initApp():void {
this.srv.send();
}

private function onResult(evt:ResultEvent):void {
this.homesForSale = evt.result.data.region;
}

private function sortRanges(obji:0bject, obj2:0bject):int {
var valuel:Number = obji.range.rangel;
var value2:Number = obj2.range.rangel;

if(valuel < value2) {
return -1;

} else if(valuel > value2) {
return 1;

} else {
return 0;

}

}

private function applyFilter():void {
if(this.homesForSale.filterFunction == null) {
this.homesForSale.filterFunction = this.filterCities;
}

this.homesForSale.refresh();

}

private function filterCities(item:Object):Boolean {
var match:Boolean = true;

if(cityFilter.text != "") {
var city:String = item["city"];
var filter:String = this.cityFilter.text;
if(lcity || city.toLowerCase().indexOf(filter.toLowerCase())
<0) {
match = false;
}
}

return match;
11>

</fx:Script>
</s:Application>

258 | Chapter9: DataGrid



The code for the custom header renderer class CheckBoxHeaderRenderer follows. Note
that it overrides the createChildren() method of the UIComponent class to create a new
CheckBox and add it to the display list. The updateDisplayList() method forces the
CheckBox to resize itself to its default size:

package oreilly.cookbook.flex4 {

import
import
import
import
import

public

{

}

flash.events.Event;

mx.containers.Canvas;
mx.controls.CheckBox;
mx.controls.listClasses.IListItemRenderer;
mx.events.DataGridEvent;

class CheckBoxHeaderRenderer extends Canvas implements IListItemRenderer

private var selector:CheckBox;

override public function set data(value:Object):void {

override public function get data():0bject { return null; }

override protected function createChildren():void {

}

super.createChildren();
this.selector = new CheckBox();
this.selector.x = 5;
this.addChild(this.selector);

override protected function updateDisplaylList(unscaledWidth:Number,

unscaledHeight :Number) :void {
super.updateDisplayList(unscaledWidth, unscaledHeight);
this.selector.setActualSize(this.selector.getExplicitOrMeasuredWidth(),
this.selector.getExplicitOrMeasuredHeight());

Recipe 9.5 explains how to dispatch events from the custom renderer and handle them.

You can also use a Spark component to render the header of a DataGrid column by
extending the IListItemRenderer interface, as shown in Recipe 9.1.

See Also

Recipes 9.1 and 9.5
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9.5 Handle Events from a DataGrid

Problem

You need to manage events dispatched by the DataGrid and its item renderers.

Solution

Use the owner property inside the item renderer to dispatch an event from the parent
DataGrid.

Discussion

In the previous recipe, a custom header renderer was created for a DataGridColumn by
passing a class reference to the headerRenderer property of the column. In this recipe,
the header renderer class used in Recipe 9.4 will be extended. When the CheckBox in
the header renderer is clicked, the class will dispatch an event up to the DataGrid that
owns the column in which the headerRenderer is used:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
xmlns:mx="http://www.adobe.com/2006/mxml"
creationComplete="initApp()">
<s:layout><s:Verticallayout/></s:layout>

<fx:Declarations>
<mx:HTTPService id="srv" url="assets/homesassets.xml"
resultFormat="object" result="onResult(event)"/>
</fx:Declarations>

<mx:Form>
<mx:FormItem label="City">
<mx:TextInput id="cityFilter" change="applyFilter()"/>
</mx:FormItem>
</mx:Form>

<mx:DataGrid id="grid" width="100%" height="100%" dataProvider="{homesForSale}"
creationComplete="assignListeners()">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
<mx:DataGridColumn headerText="City" sortable="false"
headerRenderer="CheckBoxHeaderRenderer2"
dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
<mx:DataGridColumn headerText="Price Ranges [&1t;350K] [350K -600K]
[8gt;600K]" dataField="range"
itemRenderer="oreilly.cookbook.flex4.RangeRenderer"
sortCompareFunction="sortRanges"/>
</mx:columns>
</mx:DataGrid>
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<fx:Script>
<! [CDATA[
import mx.events.FlexEvent;
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;

[Bindable]
private var homesForSale:ArrayCollection;

private function initApp():void {
this.srv.send();
}

private function onResult(evt:ResultEvent):void {
this.homesForSale = evt.result.data.region;
}

private function sortRanges(obj1:0bject, obj2:0bject):int{
var valuel:Number = obji.range.rangel;
var value2:Number = obj2.range.rangel;

if(valuel < value2) {
return -1;

else if(valuel > value2) {

return 1;
}
else {

return 0;
}

}

private function applyFilter():void {
if(this.homesForSale.filterFunction == null) {
this.homesForSale.filterFunction = this.filterCities;
}

this.homesForSale.refresh();

}

private function filterCities(item:Object):Boolean {
var match:Boolean = true;

if(cityFilter.text != "") {
var city:String = item["city"];
var filter:String = this.cityFilter.text;
if(lcity ||
city.toLowerCase().indexOf(filter.toLowerCase()) < 0) {
match = false;

}

return match;
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Because the event bubbles up from the DataGridColumn to the parent DataGrid, you can
simply add an event listener to the DataGrid itself to capture the event. The onColumn
Select() method will receive a custom event of type ColumnSelectedEvent that will
contain information about the column in which the header renderer is used:

private function assignListeners():void {
this.grid.addEventListener(ColumnSelectedEvent.COLUMN_SELECTED,

onColumnSelect);
}
private function onColumnSelect(evt:ColumnSelectedEvent):void {
trace("column selected = " + evt.colIdx);
}

11>
</fx:Script>
</s:Application>

This example code builds on the previous recipe by adding a new header renderer,
CheckBoxHeaderRenderer2, for the city column of the DataGrid. The code also assigns a
listener to the ColumnSelectedEvent, which is a custom event dispatched by the Data
Grid. The listener function onColumnSelected() merely traces out the selected column
index to the console for display purposes.

The component that renders the header of the DataGrid will implement the IDropIn
ListItemRenderer interface, which gives the renderer not only access to the data that
has been passed into it via the owner property of the BaseListData type, but also access
to the List or DataGridColumn that the renderer belongs to. The BaselListData type
defines the following properties:

columnIndex : int
The index of the column of the List-based control relative to the currently visible
columns of the control, where the first column is at an index of 1.

owner : IUIComponent
The List or DataGridColumn object that owns this renderer.

rowIndex : int
The index of the row of the DataGrid, List, or Tree control relative to the currently
visible rows of the control, where the first row is at an index of 1.

uid : String
The unique identifier for this item. Each item in an itemRenderer is given a unique
id so that even if the data is the same for two or more itemRenderers, the List
Base component will still be able to identify them.

Here is the CheckBoxHeaderRenderer2 class:

package oreilly.cookbook.flex4 {
import flash.events.MouseEvent;

import mx.containers.Canvas;
import mx.controls.CheckBox;

262 | Chapter9: DataGrid



import mx.controls.DataGrid;

import mx.controls.listClasses.BaselistData;

import mx.controls.listClasses.IDropInlListItemRenderer;
import mx.controls.listClasses.IListItemRenderer;

public class CheckBoxHeaderRenderer2 extends Canvas implements
IDropInListItemRenderer, IListItemRenderer {

protected var selector:CheckBox;
protected var _listData:BaselListData;

override protected function createChildren():void {
super.createChildren();
this.selector = new CheckBox();
this.selector.x = 5;
this.addChild(this.selector);
this.selector.addEventListener (MouseEvent.CLICK,
dispatchColumnSelected);
}

The IDropInListItemRenderer interface defines a getter and setter for listData that
allows the parent DataGrid to pass in additional information about the data for that
particular item that includes a reference to the parent DataGrid itself (this will come in
useful later, when you’ll determine where the item renderer is located within the Data
Grid):

[Bindable("dataChange")]

public function get listData():BaselListData {
return _listData;
}

public function set listData(value:BaselistData):void {
_listData = value;
}

override public function set data(data:Object):void { }
override public function get data():0bject { return null; }

override protected function updateDisplaylList(unscaledWidth:Number,
unscaledHeight:Number):void {
super.updateDisplayList(unscaledWidth, unscaledHeight);

this.selector.setActualSize(this.selector.getExplicitOrMeasuredWidth(),
this.selector.getExplicitOrMeasuredHeight());

}

private function dispatchColumnSelected(evt:MouseEvent):void {
var event:ColumnSelectedEvent = new ColumnSelectedEvent(
ColumnSelectedEvent.COLUMN_SELECTED, listData.columnIndex,
selector.selected );
DataGrid(listData.owner).dispatchEvent(event);
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Note that although the DataGrid dispatches the ColumnSelectedEvent, the event
originates from the header renderer instance when the checkbox is selected. The
dispatchColumnSelected() method of the CheckBoxHeaderRenderer2 class uses the list
Data.owner property to get a reference to the parent DataGrid and subsequently dis-
patches the event from the “owner”:

DataGrid(listData.owner).dispatchEvent(event);
Finally, let’s take a look at the code for the custom event class CustomSelectedEvent.

This simply extends the Event class with two properties, colIdx to store the column
index and isSelected to indicate whether the column is selected:

package {
import flash.events.Event;

public class ColumnSelectedEvent extends Event {

public var colldx:int;
public var isSelected:Boolean;

public static const COLUMN_SELECTED:String = "columnSelected";

public function ColumnSelectedEvent(type:String, colIdx:Int,
isSelected:Boolean) {

super (type);
// set the new property

this.colldx = colldx;
this.isSelected = isSelected;

}

override public function clone():Event {
return new ColumnSelectedEvent(type, colldx,isSelected);
}

9.6 Enable Drag and Drop in a DataGrid

Problem

You want to make items in a DataGrid drag-and-drop enabled, so that users can drag
them from one grid to another.

Solution

Set the dragEnabled property to true on the source DataGrid and the dropEnabled prop-
erty to true on the destination DataGrid.
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Discussion

Enabling drag-and-drop in list-based controls such as DataGrid is often as simple as
setting the appropriate properties to true, because the Flex Framework takes care of
all the underlying work to support dragging and dropping. For example, the following
example sets the dragEnabled property of the DataGrid to true, which essentially enables
the functionality to drag items outside this control. Notice that the dropEnabled prop-
erty on the DataGrid is also set to true, which enables the functionality for this control
to accept items dropped inside it:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
xmlns:mx="http://www.adobe.com/2006/mxml"
layout="horizontal" creationComplete="initApp()">
<fx:Declarations>
<mx:HTTPService id="srv" url="assets/homesforsale.xml"
resultFormat="object" result="onResult(event)"/>
</fx:Declarations>
<mx:DataGrid id="grid" width="100%" height="100%" sortableColumns="false"
dragEnabled="true" dataProvider="{homesForSale}">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
<mx:DataGridColumn headerText="City" sortable="false"
dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
</mx:columns>
</mx:DataGrid>

<mx:DataGrid width="100%" height="100%" dropEnabled="true">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
<mx:DataGridColumn headerText="City" sortable="false"
dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
</mx:columns>
</mx:DataGrid>

<fx:Script>
<! [CDATA[
import mx.events.FlexEvent;
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;

[Bindable]
private var homesForSale:ArrayCollection;

private function initApp():void {

this.srv.send();
}

private function onResult(evt:ResultEvent):void {
this.homesForSale = evt.result.data.region;
}
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1>
</fx:Script>
</s:Application>

An additional property that affects drag-and-drop behavior is the dragMoveEnabled
property on the source DataGrid. This property dictates whether items are moved out
of the source or simply copied to the destination. The default value is false, which
results in an item being copied to the destination.

9.7 Edit Items in a DataGrid

Problem

You need to make items in a DataGrid editable.

Solution
Set the editable property of the DataGrid to true.

Discussion

In this example, two DataGrid controls are bound to the same dataProvider. The edit
able property of each grid is set to true, enabling editing of each cell within the grid.
Because both controls are bound to the same source dataProvider, editing a cell in one
grid propagates the change to the second grid:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
xmlns:mx="http://www.adobe.com/2006/mxml"
creationComplete="initApp()">

<fx:Declarations>
<mx:HTTPService id="srv" url="assets/homesforsale.xml"
resultFormat="object" result="onResult(event)"/>
</fx:Declations>

<mx:DataGrid id="grid" width="100%" height="100%" sortableColumns="false"
editable="true" dataProvider="{homesForSale}">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
<mx:DataGridColumn headerText="City" sortable="false"
dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
</mx:columns>
</mx:DataGrid>

<mx:DataGrid width="100%" height="100%"
editable="true" dataProvider="{homesForSale}">
<mx:columns>
<mx:DataGridColumn headerText="Total No." dataField="total"/>
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<mx:DataGridColumn headerText="City" sortable="false"
dataField="city"/>
<mx:DataGridColumn headerText="State" dataField="state"/>
</mx:columns>
</mx:DataGrid>

<fx:Script>
<! [CDATA[
import mx.events.FlexEvent;
import mx.collections.ArrayCollection;
import mx.rpc.events.ResultEvent;

[Bindable]
private var homesForSale:ArrayCollection;

private function initApp():void {
this.srv.send();
}

private function onResult(evt:ResultEvent):void {
this.homesForSale = evt.result.data.region;

}
11>
</fx:Script>
</s:Application>

9.8 Search Within a DataGrid and Autoscroll to the Match

Problem

You want to search for an item in a DataGrid and scroll to the match.

Solution

Use the findFirst() method of an IViewCursor on an ArrayCollection to search for an
item. Use the scrollToIndex() method of the DataGrid to scroll to the index of the
matching item.

Discussion

The keys to this technique are a DataGrid and a simple form that provides the user with
a TextInput control to enter the search terms (in this example, a city name), as well as
a button to start the search process. When the user clicks the button (search_btn), the
DataGrid’s dataProvider is searched for an exact match, and the corresponding row is
selected and scrolled into view if not already visible.

The two main aspects of this solution are finding the matching item and positioning it
in the DataGrid appropriately. To find the matching item, use an IViewCursor, which is
an interface that specifies properties and methods to enumerate a collection view. All
Flex collection objects support a createCursor() method that returns an instance of a
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concrete IViewCursor class that works with that particular collection. In this example,
the following lines create a cursor for the ArrayCollection instance that acts as the
dataProvider for the DataGrid:
private function onResult(evt:ResultEvent):void {

var sort:Sort = new Sort();

sort.fields = [ new SortField("city",true) ];

this.homesForSale = evt.result.data.region;

this.homesForSale.sort = sort;

this.homesForSale.refresh();

this.cursor = this.homesForSale.createCursor();

}

Note that you also assign a Sort object to the ArrayCollection that uses the city prop-
erty of the dataProvider’s items as a sortable field. This is because findFirst() and the
other find methods of the IViewCursor can be invoked only on sorted views.

After a cursor has been created, it can be used to navigate through and query the as-
sociated view. The searchCity() method that follows is invoked when the user clicks
the Search City button:
private function searchCity():void {
if(search_ti.text = "") {
if(this.cursor.findFirst({city:search_ti.text})) {
var idx:int = this.homesForSale.getItemIndex(this.cursor.
current);
this.grid.scrollToIndex(idx);
this.grid.selectedItem = this.cursor.current;

}

In this method, the user’s entry for the city is used as a search parameter for the find
First() method of the IViewCursor. This method returns true for the first occurrence
of the match found within the ArrayCollection and updates the current property of
the cursor object to reference the matching item. After a matching item is found, the
getItemIndex() method of the ArrayCollection is used to figure out the index of that
item within the dataProvider. Finally, the DataGrid display is updated by using the
scrollToIndex() method to scroll to the matching index, and the selectedItem property
of the grid is set to the matching item.

The complete listing follows:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
creationComplete="initApp()">

<fx:Declarations>
<mx:HTTPService id="srv" url="assets/homesforsale.xml"
resultFormat="object" result="onResult(event)"/>
</fx:Declarations>

<s:Group>
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<s:layou
<s:Label
<s:TextI
<s:Butto
</s:Group>

<mx:DataGrid

<mx:colu
<mx:

<mx:

<mx:
</mx:col
</mx:DataGri

<fx:Script>

t><s:Horizontallayout/></s:layout>
text="Search">

nput id="search_ti"/>

n label="Search City" click="searchCity()"/>

id="grid" width="300" height="150" editable="true"
dataProvider="{homesForSale}">

mns>

DataGridColumn headerText="Total No."dataField="total"/>
DataGridColumn headerText="City" dataField="city"/>
DataGridColumn headerText="State" dataField="state"/>
umns>

d>

< [CDATA[

impo
impo
impo
impo
impo
impo

[Bin

rt mx.collections.SortField;

rt mx.collections.Sort;

rt mx.collections.IViewCursor;

rt mx.events.FlexEvent;

rt mx.collections.ArrayCollection;
rt mx.rpc.events.ResultEvent;

dable]

private var homesForSale:ArrayCollection;
private var cursor:IViewCursor;

private function initApp():void {

}

this.srv.send();

private function onResult(evt:ResultEvent):void {

}

var sort:Sort = new Sort();

sort.fields = [ new SortField("city",true) 1;
this.homesForSale = evt.result.data.region;
this.homesForSale.sort = sort;
this.homesForSale.refresh();

this.cursor = this.homesForSale.createCursor();

private function searchCity():void {

1>
</fx:Script>
</s:Application>

if(search_ti.text != "") {
if(this.cursor.findFirst({city:search_ti.text})) {
var idx:int = this.homesForSale.getItemIndex(this.cursor.
current);
this.grid.scrollToIndex(idx);
this.grid.selectedItem = this.cursor.current;
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9.9 Generate a Summary for Flat Data by Using a Grouping
Collection

Contributed by Sreenivas Ramaswamy (http://flexpearls.blogspot.com)

Problem

You need to generate summary values for flat data in a grid.

Solution

Use GroupingCollection2 to generate summary values for flat data and configure the
AdvancedDataGrid such that it looks like you have a summary for the data.

Discussion

This recipe and the next one make use of the AdvancedDataGrid control, which is in-
cluded with the Data Visualization package for Flash Builder. Though you can replicate
this functionality without using the AdvancedDataGrid, it is much easier to implement
using this control, which is why we’ve decided to include these two recipes in this book.

To generate a summary for flat data, use the GroupingCollection2 class and configure
the AdvancedDataGrid to display it as a flat data summary. When generating the sum-
mary, you don’t want to sort and group on any existing dataField because you want
to display data from the flat data. Instead, the example code generates a dummy group
using an invalid grouping field (specifically, the code uses fieldNameNotPresent as the
dataField value for GroupingField). You can then specify the summary you want using
the SummaryRow and SummaryField2 objects.

With the summary ready, you can take up the second task. When a GroupingCollec
tion2 instance is fed to the dataProvider, the data provider will try to display the col-
lection in a tree view, as GroupingCollection2 implements IHierarchicalData. Inter-
nally, it is converted into a HierarchicalCollectionView and the dataProvider returns
a HierarchicalCollectionView instance. (This is similar to feeding an array to the data
Provider, which gets converted to an ArrayCollection internally.) You can control the
display of the root node by using HierarchicalCollectionView’s showRoot property. By
setting it to false, you can prevent the dummy group from being displayed.

By default, the AdvancedDataGrid control uses the DataGridGroupItemRenderer to display
hierarchical data. This itemRenderer displays the folder and disclosure icons for parent
items. By specifying the default DataGridItemRenderer as AdvancedDataGrid.groupItem
Renderer, you can prevent the group icons from being displayed. The DataGrid also
defines a groupLabelFunction property that defines the method the grid will use to
determine the label to be displayed for any parent node with its dataProvider.

The complete listing follows:
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<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="460" height="428">

<fx:Script>
<1 [CDATA[
import mx.controls.DataGridClasses.DataGridItemRenderer;
import mx.collections.IGroupingCollection;
import mx.controls.dataGridClasses.AdvancedDataGridColumn;
import mx.collections.GroupingField;
import mx.collections.Grouping;
import mx.collections.ArrayCollection;
import mx.collections.GroupingCollection2;
var flatData:ArrayCollection = new ArrayCollection(
[{ Region:"Southwest", Territory:"Arizona",
Territory Rep:"Barbara Jennings", Estimate:40000,
Actual:38865 },
{ Region:"Southwest", Territory:"Arizona",
Territory Rep:"Dana Binn", Estimate:30000, Actual:29885 },
{ Region:"Southwest", Territory:"Central California",
Territory Rep:"Joe Schmoe", Estimate:30000, Actual:29134 },
{ Region:"Southwest", Territory:"Northern California",
Territory Rep:"Lauren Ipsum”, Estimate:40000,
Actual:38805 },
{ Region:"Southwest", Territory:"Northern California",
Territory Rep:"T.R. Smith", Estimate:40000, Actual:55498 },
{ Region:"Southwest", Territory:"Southern California",
Territory Rep:"Jane Grove", Estimate:45000, Actual:44913 },
{ Region:"Southwest", Territory:"Southern California",
Territory Rep:"Alice Treu", Estimate:45000, Actual:44985 },
{ Region:"Southwest", Territory:"Nevada",
Territory Rep:"Bethany Pittman", Estimate:45000,
Actual:52888 }

s

Here, the styleFunction property of the DataGrid is used to format the itemRenderers
that possess the summary property within their data object:
private function formatSummary(data:Object, col:DataGridColumn):
Object {
if (data.hasOwnProperty("summary")) {
return { color:0xFF0000, fontWeight:"bold", fontSize:12 };
}

return {};

private function flatSummaryObject():0Object {
return { Territory Rep:"Total", summary:true };
}

1>
</fx:Script>
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The DataGridItemRenderer is used here as the groupItemRenderer to avoid displaying
the icons in the first column. The groupItemRenderer property specifies the renderer to
be used for branch nodes in the navigation tree. A branch node is a graphical repre-
sentation of a parent node—that is, a node with children—in the dataProvider:

<mx:AdvancedDataGrid id="adg"
creationComplete="groupedData.refresh();
adg.dataProvider.showRoot=false"
groupItemRenderer="mx.controls.dataGridClasses.
AdvancedDataGridItemRenderer"
x="30" y="30" wid mth="400" height="377"
styleFunction="formatSummary">
<mx:dataProvider>
<mx:GroupingCollection2 id="groupedData" source="{flatData}">
<mx:Grouping>
<!-- use some dummy field and set showRoot=false for the ADG
dataProvider -->
<mx:GroupingField name="fieldNameNotPresent">
<mx:summaries>
<!-- use the summaryObjectFunction to return a custom
object that can then be used in the format function to
detect a summary row -->
<mx:SummaryRow summaryPlacement="last"
summaryObjectFunction="flatSummaryObject">
<mx:fields>
<mx:SummaryField2 dataField="Estimate" />
<mx:SummaryField2 dataField="Actual" />
</mx:fields>
</mx : SummaryRow>
</mx:summaries>
</mx:GroupingField>
</mx:Grouping>
</mx:GroupingCollection2>

</mx:dataProvider>

<mx:groupedColumns>
<mx:DataGridColumn headerText = "Territory Rep"
dataField="Territory Rep" />

<mx:DataGridColumn Group headerText="Sales Figures" textAlign="center">
<mx:DataGridColumn headerText = "Estimate" textAlign="center"
dataField="Estimate" width="100" />

<mx:DataGridColumn headerText = "Actual" textAlign="center"
dataField="Actual" width="100" />
</mx:DataGridColumn Group>
</mx:groupedColumns>
</mx:AdvancedDataGrid>
</s:Application>
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9.10 Create an Async Refresh for a Grouping Collection

Contributed by Sreenivas Ramaswamy (http:/flexpearls.blogspot.com)

Problem

You want to asynchronously refresh the contents of a very large GroupingCollec
tion2’s grid so that it redraws only when called.

Solution

Use GroupingCollection.refresh(async:Boolean) with the async flag set to true.

Discussion

The GroupingCollection.refresh() method takes a flag to indicate whether the group-
ing needs to be carried out synchronously or asynchronously. When the number of
input rows is large, this flag can be set to true in the call to refresh the grouping result
displayed earlier. This can also be used to avoid the Flash Player timing out when a
GroupingCollection.refresh() call is taking a long time.

This asynchronous generation of groups also helps in scenarios when users want to
group items interactively. GroupingCollection.cancelRefresh() can be used to stop an
ongoing grouping and start a fresh grouping based on new user inputs.

In the following example, clicking the Button labeled “Populate ADG” generates ran-
dom data and displays it in a DataGrid. You can modify the number of data rows by
using the numeric stepper. Clicking the Group button starts the asynchronous refresh,
and the DataGrid starts displaying the results immediately. The user can cancel grouping
at any time by clicking the Button labeled “Cancel Grouping.” Here’s the code:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="520" height="440">

<fx:Script>
<1[CDATA[
import mx.controls.Alert;
import mx.collections.IGroupingCollection;
import mx.collections.GroupingField;
import mx.collections.Grouping;
import mx.collections.GroupingCollection2;

[Bindable]
private var generatedData:Array = [];

private var companyNames:Array = ["Adobe", "BEA", "Cosmos", “"Dogma",
"Enigma", "Fury", "Gama", "Hima", "Indian", "Jaadu", "Karish",
"Linovo", "Micro", "Novice", "Oyster", "Puple", "Quag",
"Rendi", "Scrup", "Tempt", "Ubiqut", "Verna", "Wision",
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uXenou’ "YOga", "Zeal" ];

private var products:Array = [ "Infuse", "MaxVis", "Fusion", "Horizon",
"Apex", "Zeeta", "Maza", "Orion", "Omega", "Zoota", "Quata",
"Morion" ];

private var countries:Array = [ "India", "USA", "Canada", "China",
"Japan", "France", "Germany", "UK", "Brazil", "Italy", "Chile",
"Bhutan", "Sri Lanka" ];

private var years:Array = ["2000", "2001", "2002", "2003", "2004",
"2005", "2006", "2007", "2008", "2009", "2010", "2011", "2012",
"2013", "2014", "2015", "2016","2017", "2018", "2019", "2020",
"2021", "2022", "2023", "2024" ];

private var quarters:Array = ["01", "Q2", "Q3", "Q4"];

private var months:Array = ["Jan", "Feb", "Mar", "Apr", "May", "Jun",
"Jul", "Aug", "Sep", "Oct", "Nov", "Dec" ];

private var sales:Array = [ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10] ;
private var costs:Array = [ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10] ;

private var dimNameMatch:0bject = { Company:companyNames,
Product:products, Country:countries, Year:years,
Quarter:quarters, Month:months, Sales:sales, Cost:costs};

The preceding arrays are randomly selected from to create a dataProvider with the
correct number of rows:

private function generateData():void {
generatedData = [];
var length:int = numRows.value;
var dimNameMap:Object = dimNameMatch;
for (var index:int = 0; index < length; ++index) {
var newObj:Object = {};
for (var prop:String in dimNameMap) {
var input:Array = dimNameMap[prop];
var inputIndex:int = Math.random()*input.length;
newObj[prop] = input[inputIndex];

generatedData.push(newObj);

}

private function populateADG():void {
if (generatedData.length != numRows.value)
generateData();
adg.dataProvider = generatedData;

}

[Bindable]
private var gc:GroupingCollection2;
private function groupData():void {
var fields:Array = [];
if (company.selected)
fields.push(new GroupingField("Company"));
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if (product.selected)
fields.push(new GroupingField("Product"));

if (year.selected)
fields.push(new GroupingField("Year"));

if (fields.length == 0) {
Alert.show("Select at least one of the items to group on");
return;

gc = new GroupingCollection2();
gc.source = generatedData;

gc.grouping = new Grouping();
gc.grouping.fields = fields;

// use async refresh so that we get to see the results early
gc.refresh(true);

adg.dataProvider = gc;

}

private function handleOptionChange():void {
// user has not started grouping yet

if (!gc)
return;

// stop any refresh that might be going on
gc.cancelRefresh();

var fields:Array = [];
if (company.selected)
fields.push(new GroupingField("Company"));

if (product.selected)
fields.push(new GroupingField("Product"));

if (year.selected)
fields.push(new GroupingField("Year"));

// user might have checked off everything
if (fields.length == 0) {

return;
}
gc.grouping.fields = fields;
gc.refresh(true);

1
</fx:Script>
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<s:HGroup>
<s:NumericStepper id="numRows" stepSize="1000" minimum="1000"
maximum="10000" />
<s:Button label="Populate ADG" click="populateADG()"
id="populateADGButton"/>
</s:HGroup >
<s:VGroup>
<s:HGroup>
<mx:AdvancedDataGrid id="adg" width="100%" height="260" >
<mx:columns>
<mx:DataGridColumn dataField="Company" />
<mx:DataGridColumn dataField="Product" />
<mx:DataGridColumn dataField="Year" />
<mx:DataGridColumn dataField="Sales" />
</mx:columns>
</mx:AdvancedDataGrid>
</s:HGroup>
<s:HGroup>

This allows the user to select the grouping fields:

<s:Label text="Grouping fields:" />

<!-- We can use cancelRefresh() to stop the refresh and immediately
call refresh(true) in the change handler --»>
<s:CheckBox id="company" label="Company" selected="true"
click="handleOptionChange()"/>
<s:CheckBox id="product" label="Product" click="handleOptionChange()"/>
<s:CheckBox id="year" label="Year" click="handleOptionChange()"/>
</s:HGroup>
<s:HGroup>
<mx:Button label="Group" click="groupData()" />

Here, the cancelRefresh() method of the GroupingCollection2 class is invoked:

<s:Button label="Cancel Grouping" click="gc.cancelRefresh()"
enabled="{gc != null}"/>
</s:HGroup>
</s:VGroup>
</s:Application>

The three checkboxes allow different combinations of groupings to be performed.
Users can change the grouping choice while a refresh is going on. The cancel
Refresh() method is used to stop the DataGrid from creating and displaying the new
grouping.
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CHAPTER 10
Video

With a high level of adoption and good codec support, the Flash Player is a powerful
platform for creating video players. Customizing these video players has never been
easier, thanks to the Flex 4 SDK’s improved video support and the new Spark skinning
architecture. The s:VideoPlayer component contains skin parts for the individual video
controls, including a play/pause button, video scrub bar, volume control, and full
screen button. This chapter covers the basics of setting, using, and skinning the video
players provided in the SDK.

This chapter looks at the Open Source Media Framework (OSMF) for displaying video
within a Flex application. The OSMF is an ActionScript 3-based extensible media
framework designed to facilitate video monetization through advertising and standard
player development. As the name implies, it is an open source project; it was created
by Adobe (http://opensource.adobe.com), and although it is not dependent on any Flex
classes, itisincluded in the SDK. The fact thatitis not dependent on the Flex framework
allows the OSMF to facilitate standard video player development across Flex and
ActionScript-only projects.

10.1 Create a Basic Video Player

Problem

You need to display video in your Flex application.

Solution

Use s:VideoDisplay to create a basic chromeless video player.

Discussion

The s:VideoDisplay component is a simple way to display video. Because the compo-
nent is chromeless, it does not contain any controls. You must, therefore, control the
video by external components via ActionScript, which is discussed in the next recipe.

277



This application contains an instance of s:VideoDisplay with its source property point-
ing to a video file located at assets/video/sample.flv:
<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark">
<s:layout>
<s:Verticallayout/>
</s:layout>
<s:VideoDisplay id="videoDisplay" autoPlay="true"
autoRewind="true" source="assets/video/sample.flv"/>

</s:Application>

The s:VideoDisplay instance’s autoPlay property is set to true, which causes the video
to play automatically once enough of the video file is downloaded. Because this example
is only using an instance of s:VideoDisplay without any playback controls, this is the
simplest way to view the video.

See Also
Recipe 10.2

10.2 Display Video Playback Progress

Problem
You need to display the playback progress of a video.

Solution

Add event listeners to the currentTimeChange and durationChange events dispatched by
s:VideoDisplay.

Discussion

The following example renders a simple video player, as in the previous recipe, but it
adds the functionality of a play/pause toggle button. Also, through an instance of
s:Label, it displays the current playback position and total playback time to the user:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark">
<fx:Script>
<1 [CDATA[
import org.osmf.events.TimeEvent;

[Bindable]
private var currentTime:String = '0';
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[Bindable]
private var duration:String = '0';

protected function toggleChangeHandler(event:Event):void {
if (ToggleButton(event.target).selected) {
videoDisplay.play();
ToggleButton(event.target).label = 'Pause’;
} else {
videoDisplay.pause();
ToggleButton(event.target).label

'Play’;
}

protected function videoCompleteHandler(event:TimeEvent):void {
playButton.selected = false;

protected function videoTimeChangeHandler(event:TimeEvent):void {
currentTime = event.time.toString();
}

protected function videoDurationChangeHandler(event:TimeEvent):void {
duration = event.time.toString();

}
1>
</fx:Script>
<s:layout>
<s:Verticallayout/>
</s:layout>
<s:VideoDisplay id="videoDisplay" autoPlay="false"
complete="videoCompleteHandler(event)" autoRewind="true"
currentTimeChange="videoTimeChangeHandler (event)"
durationChange="videoDurationChangeHandler (event)"
source="assets/video/sample.flv"/>

<s:ToggleButton id="playButton" label="Play/Pause"
change="toggleChangeHandler (event)"/>
<s:lLabel id="playPosition" text="Time: {currentTime+' / '+duration}"/>

</s:Application>

In this example, the s:VideoDisplay instance, which has an id of videoDisplay, features
event listeners on its complete, currentTimeChange, and durationChange events. The
complete event is dispatched when the video reaches the end of its total duration. The
associated event handler, videoCompleteHandler (), deselects the play/pause toggle but-
ton because the video automatically stops. The currentTimeChange event is dispatched
when the current playback position is changed, either programmatically or while the
video is playing. Its handler, videoTimeChangeHandler(), updates a String, current
Time, which is bound to an instance of s: Label to show the end user the current playback
position. Similarly, the durationChange event is dispatched when the total duration of
the video changes; its handler, videoDurationChangeHandler (), updates the text prop-
erty of the s:Label instance displayed to the user to reflect the new duration.
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Notice that while both the currentTimeChange and durationChange events are instances
of TimeEvent and contain the property time, the property represents different values for
each: for currentTimeChange, time represents the video’s current time, while for duration
Change it specifies the video’s total duration.

10.3 Create a Skinned Video Player

Problem

You want to display video with custom controls in your Flex application.

Solution

Use s:VideoPlayer to create a skinnable video player with its associated controls.

Discussion

The s:VideoPlayer component is a skinnable Spark video player that contains a wide
range of skin parts and functionality for its associated controls. Although it contains
more skin parts and states than most Spark components, s:VideoPlayer is simple to
use, as demonstrated in the following application:
<?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="1ibrary://ns.adobe.com/flex/mx">
<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/mx";
s|VvideoPlayer {
skinClass: ClassReference('skins.WireVideoPlayerSkin');

}
</fx:Style>
<s:VideoPlayer source="assets/video/sample.flv"/>
</s:Application>

This application contains an instance of s:VideoPlayer that has its skin set to the com-
ponent file skins/WireVideoPlayerSkin.mxml using CSS.

The s:VideoPlayer contains 12 skin parts, which are nested components defined in the
host component. Of the 12 parts, the only one required in the associated skin file is
videoDisplay; an instance of s:VideoDisplay is used to actually show the video. The
remainder of the skin parts are optional controls that can be used to provide a wide
range of customization. Another consequence of the complexity of controlling video is
a significant number of states; s:VideoDisplay contains 16 states, and the default Spark
skin contains 10 state groups.
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The following skin file, skins/WireVideoPlayerSkin.mxml, is a MXML component that
extends s:Skin and includes a play/pause button, play head and track bar, volume
control, and full screen button:

<?xml version="1.0" encoding="utf-8"?>
<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
alpha.disabledStates="0.5">
<fx:Metadata>
[HostComponent ("spark.components.VideoPlayer")]
</fx:Metadata>

<!-- states -->
<s:states>
<s:State name="uninitialized"
stateGroups="uninitializedStates, normalStates"/>
<s:State name="loading" stateGroups="loadingStates, normalStates"/>
<s:State name="ready" stateGroups="readyStates, normalStates"/>
<s:State name="playing" stateGroups="playingStates, normalStates"/>
<s:State name="paused" stateGroups="pausedStates, normalStates"/>
<s:State name="buffering" stateGroups="bufferingStates, normalStates"/>
<s:State name="playbackError"
stateGroups="playbackErrorStates, normalStates"/>
<s:State name="disabled" stateGroups="disabledStates, normalStates"/>
<s:State name="uninitializedAndFullScreen"
stateGroups="uninitializedStates, fullScreenStates"/>
<s:State name="loadingAndFullScreen"
stateGroups="loadingStates, fullScreenStates"/>
<s:State name="readyAndFullScreen"
stateGroups="readyStates, fullScreenStates"/>
<s:State name="playingAndFullScreen"
stateGroups="playingStates, fullScreenStates"/>
<s:State name="pausedAndFullScreen"
stateGroups="pausedStates, fullScreenStates"/>
<s:State name="bufferingAndFullScreen"
stateGroups="bufferingStates, fullScreenStates"/>
<s:State name="playbackErrorAndFullScreen"
stateGroups="playbackErrorStates, fullScreenStates"/>
<s:State name="disabledAndFullScreen"
stateGroups="disabledStates, fullScreenStates"/>
</s:states>

<fx:Declarations>
<s:SolidColor id="wireFill" color="#FFFFFF"/>
<s:SolidColorStroke id="wireStroke" color="#000000"/>
</fx:Declarations>

<s:Group minWidth="263" minHeight="184" left="0" right="0" top="0"
bottom="0">
<s:Rect bottom="1" left="1" right="1" top="1"
bottom.fullScreenStates="0" left.fullScreenStates="0"
right.fullScreenStates="0" top.fullScreenStates="0"
fill="{wireFill}" stroke="{wireStroke}"/>
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<s:VideoDisplay id="videoDisplay" bottom="24" left="1" right="1" top=
bottom.fullScreenStates="0" left.fullScreenStates="0"
right.fullScreenStates="0" top.fullScreenStates="0"/>
<s:Group left="0" right="0" height="24" bottom="0"
bottom.fullScreenStates="150">
<s:Group bottom="0" horizontalCenter="0" left="0" right="0"
maxWidth.fullScreenStates="755" id="playerControls">
<s:ToggleButton id="playPauseButton" left="0" bottom="0"
skinClass="skins.WirePlayPauseButtonSkin"
focusIn="event.target.depth=1"
focusOut="event.target.depth=0"/>
<s:Group left="39" right="75" top="0" bottom="0">
<s:Rect left="0" right="0" top="0" bottom="0"
fill="{wireFill}" stroke="{wireStroke}"/>
<s:Rect left="1" right="1" top="1" height="11" alpha="0.3"
excludeFrom="fullScreenStates" fill="{wireFill}"
stroke="{wireStroke}"/>
<s:Rect left="-1" right="0" top="0" bottom="0"
alpha.fullScreenStates="0.66" fill="{wireFill}"
stroke="{wireStroke}"/>
<s:Group left="0" right="0" height="23" bottom="0">
<s:layout>
<s:Horizontallayout verticalAlign="middle" gap="1"/>
</s:layout>
<s:ScrubBar id="scrubBar" width="100%"
liveDragging="true"
skinClass="skins.WireScrubBarSkin"/>
<s:Label id="currentTimeDisplay"
color.fullScreenStates="0xFFFFFF"/>
<s:Label id="timeDivider" text="/"
color.fullScreenStates="0xFFFFFF"/>
<s:Label id="durationDisplay"
color.fullScreenStates="0xFFFFFF"/>
</s:Group>
</s:Group>
<s:VolumeBar id="volumeBar" snapInterval=".01" stepSize=".01"
liveDragging="true" right="37" bottom="0"
skinClass="skins.WireVolueBarSkin"
focusIn="event.target.depth=1"
focusOut="event.target.depth=0"/>
<s:Button id="fullScreenButton" right="0" bottom="0"
label="Fullscreen"
skinClass="skins.WireFullScreenButtonSkin"
focusIn="event.target.depth=1"
focusOut="event.target.depth=0"/>
</s:Group>
</s:Group>
</s:Group>
</s:Skin>

Because the s:VideoPlayer has nested skin parts that can be individually skinned, like
the instances of s:VolumeBar and the various buttons, if you want to create a completely
custom player you have to create individual skins for those components as well. The
code for the skins referenced in the preceding example (skins.WirePlayPauseButton
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Skin, skins.WireScrubBarSkin, skins.WireVolumeBarSkin, and skins.WireFullScreen
ButtonSkin) is not shown here, but the skins are similar to those shown in Chapter 6.

10.4 Display Streaming Video

Problem

You need to display a streaming video in your Flex application.

Solution

Use the s:VideoPlayer or s:VideoDisplay component to display streaming video.

Discussion
The Flash Player can access video by:
* Embedding the video in a SWF file

* Progressive download

* Streaming the video from a server

Video files are often too large to be embedded in a SWF, so the most common way to
deliver video from a server is through progressive download or streaming.

When the source property of a Flex video component is set to an external video file on
a basic web server (IIS, Apache, etc.), the application will begin downloading the file
and displaying the video even before finishing the download,; this is called a progressive
download. Besides usually being the simplest solution, this method has the benefit of
not adding to the developer’s software costs. One of the main downsides is that the file
is downloaded from beginning to end, so the user must wait until a given portion has
been loaded before she can skip to it.

Flash Media Server (FMS) is a server-side solution that can stream video over the Real
Time Media Protocol (RTMP), which is Adobe’s proprietary protocol for streaming
audio, video, and data to the Flash Player. A few of the benefits of video streaming using
FMS include:

* The video often can begin playing faster.

* Ttis slightly more difficult for a user to save the streamed content because it is not
stored in the cache.

* The video can be streamed from any point, allowing the user to seek to a playback
position that has not already been buffered.

e Live video can be delivered.

Depending on the size and scope of the project, however, FMS can be an expensive
solution. An alternative is to take advantage of a hosted solution, such as the services
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provided by Influxis (http://influxis.com) or an open source server solution like Red5
(http://osflash.org/red5).

The following is an example of s:VideoPlayer displaying a streaming video. The
instance of s:VideoPlayer contains a source property set to an instance of
s:DynamicStreamingVideoSource. Notice in the example that the host property only
points to a folder on the server, and the file itself is referenced in the nested instance of
s:DynamicStreamingVideoItem:
<?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="1ibrary://ns.adobe.com/flex/mx">
<s:VideoPlayer>
<s:source>
<s:DynamicStreamingVideoSource host="rtmp://fmsexamples.adobe.com/vod/"
streamType="recorded">
<s:DynamicStreamingVideoItem streamName="mp4: cs4promo_1000.f4v"/>
</s:DynamicStreamingVideoSource>
</s:source>
</s:VideoPlayer>
</s:Application>

10.5 Display the Bytes Loaded of a Video

Problem

You want to make sure your users can see the percentage of a progressively downloaded
video that has been loaded.

Solution

Use event listeners to capture events dispatched by s:VideoDisplay or s:VideoPlayer
when the number of bytes loaded changes.

Discussion

As bytes of a video file are downloaded and displayed in an instance of s:Video
Display (or s:VideoPlayer), the component periodically dispatches LoadEvent instances
that contain a bytesLoaded property specifying the number of bytes loaded so far. In
the following example, the application listens for this event and then calculates the
percentage loaded by comparing the bytes loaded to the total bytes in the file:
<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark">
<s:layout>
<s:Verticallayout/>
</s:layout>
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<fx:Script>
<! [CDATA[
import org.osmf.events.LoadEvent;

[Bindable]
private var percent:String = '0';

protected function bytesLoadedChangeHandler(event:LoadEvent):void {
var byteslLoaded:Number = event.bytes;
var totalBytes:Number = event.currentTarget.bytesTotal;
if (totalBytes > 0) {
percent = Math.floor(100 * (bytesLoaded /
totalBytes)).toString();

}
11>
</fx:Script>
<s:VideoDisplay id="videoDisplay" autoPlay="true" autoRewind="true"
source="http://helpexamples.com/flash/video/cuepoints.flv"
bytesLoadedChange="bytesLoadedChangeHandler (event)"/>

<s:Label id="downloadProgressLabel" text="Loaded: {percent}%"/>
</s:Application>

Note that the LoadEvent is not dispatched every time a byte is loaded, but is updated
frequently enough to provide a useful progress dialog for the user.

10.6 Create a Basic Video Player Using the Open Source Media
Framework

Problem

You want to leverage the Open Source Media Framework (OSMF) in your application
to display video.

Solution

Use the MediaPlayer class from the OSMF to create a video player.

Discussion

As mentioned earlier, the Open Source Media Framework is an ActionScript 3 library
that you can use with or without the Flex Framework. You cannot, however, add it to
a Flex application using only MXML, because it does not extend mx:UIComponent. There
are several ways around this, but one of the simplest is to add an instance of mx:UI
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Component using MXML and, using the method addChild(), attach an instance of Media
Player to it, as demonstrated in the following example:

<?xml version="1.0" encoding="utf-8"?>
<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"

<fx:Script>

xmlns:s="1library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/mx" xmlns:local="*"
creationComplete="applicationi_creationCompleteHandler(event)">

<! [CDATA[
import mx.core.UIComponent;
import mx.events.FlexEvent;

import org.osmf.media.MediaPlayer;
import org.osmf.media.URLResource;
import org.osmf.net.NetLoader;
import org.osmf.utils.URL;

import org.osmf.video.VideoElement;

private var source:String =

"http://helpexamples.com/flash/video/cuepoints.flv";

protected function applicationi creationCompleteHandler(

resource);

}
1>

event:FlexEvent ):void {
var playerSprite:MediaPlayer = new MediaPlayer();
var resource:URLResource = new URLResource(new URL(source));
var video:VideoElement = new VideoElement(new NetlLoader,

playerSprite.media = video;
helloWorldUIComponent.addChild(playerSprite.displayObject);

</fx:Script>
<mx:UIComponent left="20" top="20" id="helloWorldUIComponent"/>
</s:Application>

10.7 Access and Display Cue Points Embedded in a Video File

Problem

You wish to display the cue points embedded in a video file’s metadata.

Solution

Use the Open Source Media Framework (OSMF) to access and display cue points stored
in the metadata of a video.

Discussion

Flash video (.flv) files can contain cue points as metadata. These cue points can include
names, their temporal locations within the video file, and even such custom data as
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screenshots. Using the OSMF, you can display a list of the cue points, seek to individual
cue points in the video, and display the current cue point.

In the following example an instance of MediaPlayer is added to an instance of mx:UICom
ponent, as in the previous recipe. The instance of VideoElement added as the media
property of the player contains a metadata property that dispatches an instance of
MetadataEvent when the metadata of the video file has been read. This event instance
contains a property called facet that is set to an instance of TemporalFacet. This class
manages the temporal metadata from the video file and dispatches an instance of
TemporalFacetEvent when a cue point has been reached in the video. In the example,
the handler of this event instance (onCuePoint()) accesses the current cue point and
displays its name to the user. Also, the handler for the MetadataEvent (onFacetAdd())
loops through each cue point and adds it to an instance of ArrayCollection named
_cuePoints, which is displayed through an instance of s:List:

<?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="1library://ns.adobe.com/flex/mx" xmlns:local="*"
creationComplete="init(event)">
<fx:Script>
<1 [CDATA[
import mx.collections.ArrayCollection;
import mx.core.UIComponent;
import mx.events.FlexEvent;

import org.osmf.events.MetadataEvent;

import org.osmf.media.MediaPlayer;

import org.osmf.media.URLResource;

import org.osmf.metadata.MetadataNamespaces;
import org.osmf.metadata.TemporalFacet;
import org.osmf.metadata.TemporalFacetEvent;
import org.osmf.net.NetlLoader;

import org.osmf.utils.URL;

import org.osmf.video.CuePoint;

import org.osmf.video.CuePointType;

import org.osmf.video.VideoElement;

import spark.events.IndexChangeEvent;

[Bindable]

private var _cuePointsCollection:ArrayCollection;
[Bindable]

private var currentCue:String;

private var player:MediaPlayer = new MediaPlayer();

protected function init(event:FlexEvent):void {
var resource:URLResource = new URLResource(new
URL("http://helpexamples.com/flash/video/cuepoints.flv"));
var video:VideoElement = new VideoElement(new Netloader, resource);
video.metadata.addEventListener (MetadataEvent.FACET_ADD,
onFacetAdd);
player.media = video;
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helloWorldUIComponent.addChild(player.displayObject);
}

private function onFacetAdd(event:MetadataEvent):void {
var facet:TemporalFacet = event.facet as TemporalFacet;
if (facet) {
facet.addEventListener(TemporalFacetEvent.POSITION REACHED,
onCuePoint);
if (_cuePointsCollection == null &3 facet.namespaceURL.rawUrl
== MetadataNamespaces.TEMPORAL_METADATA_DYNAMIC.rawUrl) {
this._cuePointsCollection = new ArrayCollection();
for (var i:int = 0; i < facet.numValues; i++) {
this._cuePointsCollection.addItem(facet.getValueAt(i));
}

}

private function onCuePoint(event:TemporalFacetEvent):void {
var cue:CuePoint = event.value as CuePoint;
currentCue = cue.name;

}
11>
</fx:Script>
<mx:UIComponent left="20" top="20" id="helloWorldUIComponent"/>
<s:Label text="Cue Point: {currentCue}" left="20" top="280"/>
<s:List dataProvider="{ cuePointsCollection}" left="20" top="300"
itemRenderer="CuePointItemRenderer">
<s:layout>
<s:Verticallayout/>
</s:layout>
</s:List>
</s:Application>

The instance of s:List uses the following item renderer, located at CuePointltem
Renderer.mxml:

<?xml version="1.0" encoding="utf-8"?>
<s:ItemRenderer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1library://ns.adobe.com/flex/spark"
autoDrawBackground="true">
<s:Label text="{data.name}"/>
</s:ItemRenderer>

To allow the user to seek to each individual cue point, set up an event listener for the
change event on the instance of s:List, as follows:

<s:List dataProvider="{_cuePointsCollection}" left="20" top="300"
change="cueSelecetedHandler(event)" allowMultipleSelection="false"
itemRenderer="CuePointItemRenderer">
<s:layout>
<s:Verticallayout/>
</s:layout>
</s:List>
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Also set up the event handler, cueSelectedHandler(), in the fx:Script tag in the appli-
cation. The event handler seeks the video to the selected point:
protected function cueSelecetedHandler(event:IndexChangeEvent):void {
var cuePoint:CuePoint = event.currentTarget.selectedItem as CuePoint;

if (cuePoint.type == CuePointType.NAVIGATION) {
player.seek(cuePoint.time);

10.8 Create a Wrapper for the Open Source Media Framework

Problem

You want to more easily use the Open Source Media Framework with MXML.

Solution

Create a wrapper that extends mx:UIComponent to more easily access the OSMF.

Discussion

The following example is a simple ActionScript class that extends mx:UIComponent. This
class acts like a wrapper for the MediaPlayer class in the Open Source Media Frame-
work. It also contains a property called source with associated getter and setter func-
tions; when set or changed, the set function updates the instance of VideoElement nested
in the MediaPlayer, making it easier to set the URL of the video being played. The
following component is located at org/osmf/wrapper.as:

package org.osmf.wrapper {
import flash.events.Event;

import mx.core.UIComponent;

import org.osmf.events.LoadEvent;
import org.osmf.media.MediaPlayer;
import org.osmf.media.URLResource;
import org.osmf.net.NetLoader;
import org.osmf.traits.loadState;
import org.osmf.utils.URL;

import org.osmf.video.VideoElement;

public class MediaPlayerWrapper extends UIComponent {
private var _player:MediaPlayer = new MediaPlayer();

private var _source:String;

public function MediaPlayerWrapper() {
}
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public function get source():String {
return _source;
}

public function set source(value:String):void {
_source = value;
if (_player) {

var resource:URLResource = new URLResource(new URL(value));
var video:VideoElement = new VideoElement(new Netloader, resource);
_player.media = video;

}

override protected function createChildren():void {
super.createChildren();
addChild(_player.displayObject);
dispatchEvent(new Event("mediaPlayerChange"));

}

The wrapper class can then be easily accessed in MXML.:

<?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="1ibrary://ns.adobe.com/flex/mx"
xmlns:samples="org.osmf.wrapper.*">

<samples:MediaPlayerWrapper
source="http://helpexamples.com/flash/video/cuepoints.flv"/>
</s:Application>

10.9 Display Captions with the Open Source Media Framework

Problem

You would like to parse and display captioning with your video.

Solution

Use the Open Source Media Framework’s captioning plug-in.

Discussion

The OSMEF can use custom plug-ins developed to display certain forms of media or to
parse and display associated metadata. Captions are similar to the cue points discussed
in Recipe 10.7 because they are temporal metadata, meaning metadata connected to a
certain point in time in the associated media.
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To keep multiple temporal metadata types separate (such as cue points and captions),
they are divided into distinct facets with separate namespaces, similar to namespaces
in MXML. This is explained clearly on http://opensource.adobe.com:

All metadata is organized by Namespaces, which are instances of the URL class. A
metadata collection consists of a set of Metadata organized first by Namespace, and then
by facet type. Each metadata has a facet type and a namespace. The facet type/namespace
pair act as a key into the collection of metadata. Metadata can be quickly accessed this
way, while guaranteeing the interface of the given metadata. This helps reduce collisions
of metadata, while maintaining an easy to use API.

The captioning plug-in is included in the version of OSMF that you download from
the website (http://opensourcemediaframework.com), but it is not included in the Flex
4 SDK. The plug-in also contains one example. The following application uses the same
principles, but is substantially simpler:

<?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="1ibrary://ns.adobe.com/flex/mx"
backgroundColor="#000000" xmlns:samples="org.osmf.samples.*"
applicationComplete="init()">
<s:layout>
<s:Verticallayout/>
</s:layout>
<fx:Script>
<I[CDATA[
import org.osmf.captioning.CaptioningPluginInfo;
import org.osmf.captioning.model.Caption;
import org.osmf.display.MediaPlayerSprite;
import org.osmf.events.MetadataEvent;
import org.osmf.media.MediaElement;
import org.osmf.media.MediaFactory;
import org.osmf.media.MediaInfo;
import org.osmf.media.MediaResourceBase;
import org.osmf.media.URLResource;
import org.osmf.metadata.KeyValueFacet;
import org.osmf.metadata.ObjectIdentifier;
import org.osmf.metadata.TemporalFacet;
import org.osmf.metadata.TemporalFacetEvent;
import org.osmf.net.Netloader;
import org.osmf.plugin.PluginInfoResource;
import org.osmf.plugin.PluginManager;
import org.osmf.utils.FMSURL;
import org.osmf.utils.URL;
import org.osmf.video.VideoElement;

import spark.utils.TextFlowUtil;
private static const STREAM_URL:String =

"rtmp://cp67126.edgefcs.net/ondemand/mediapm/osmf/content/
test/akamai_10 year f8 512K";
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private static const CAPTION_URL:String =
"http://mediapm.edgesuite.net/osmf/content/test/captioning/
akamai_sample caption.xml";

private static const DEFAULT_PROGRESS DELAY:uint = 100;
private static const MAX VIDEO _WIDTH:int = 480;
private static const MAX_VIDEO HEICHT:int = 270;

private var pluginManager:PluginManager;
private var mediaFactory:MediaFactory;
private var temporalFacet:TemporalFacet;

private var player:MediaPlayerSprite = new MediaPlayerSprite();
private function init():void {

mediaFactory = new MediaFactory();
pluginManager = new PluginManager(mediaFactory);
loadPlugin("org.osmf.captioning.CaptioningPluginInfo");
loadMedia(STREAM URL);

}

private function loadMedia(url:String):void {

var resource:URLResource = new URLResource( new FMSURL(url) );

var kvFacet:KeyValueFacet = new KeyValueFacet(
CaptioningPluginInfo.CAPTIONING METADATA NAMESPACE );

kvFacet.addValue(new ObjectIdentifier(
CaptioningPluginInfo.CAPTIONING METADATA KEY URI ),
CAPTION URL);

resource.metadata.addFacet(kvFacet);

var netloader:NetLoader = new Netloader();

mediaFactory.addMediaInfo(new MediaInfo("org.osmf.video",
netlLoader, createVideoElement));

var mediaElement:MediaElement =
mediaFactory.createMediaElement(resource);

mediaElement.metadata.addEventListener (MetadataEvent.FACET ADD,
onFacetAdd);

player.mediaElement = mediaElement;
helloWorldUIComponent.addChild(player);
}

private function createVideoElement():MediaElement {
return new VideoElement(new NetlLoader());
}

private function loadPlugin(source:String, load:Boolean = true):void {
var pluginResource:MediaResourceBase;
if (source.substr(o, 4) == "http" || source.substr(o, 4) == "file")

{

pluginResource = new URLResource(new URL(source));

292 | Chapter10: Video



} else {
var pluginInfoRef:Class =
flash.utils.getDefinitionByName(source) as Class;
pluginResource = new PluginInfoResource(new pluginInfoRef);

loadPluginFromResource(pluginResource);

}

private function
loadPluginFromResource(pluginResource:MediaResourceBase):void {
pluginManager.loadPlugin(pluginResource);

private function onFacetAdd(event:MetadataEvent):void {
var facet:TemporalFacet = event.facet as TemporalFacet;
if (facet) {
temporalFacet = facet;
temporalFacet.addEventListener(
TemporalFacetEvent.POSITION REACHED, onShowCaption);

}
private function onShowCaption(event:TemporalFacetEvent):void {

var caption:Caption = event.value as Caption;

var ns:URL = (event.currentTarget as TemporalFacet).namespaceURL;

this.captionLabel.textFlow =
TextFlowUtil.importFromString(caption.text);

this.captionLabel.validateNow();

}
1>
</fx:Script>
<mx:UIComponent id="helloWorldUIComponent" width="480" height="270"/>
<s:TextArea id="captionLabel" color="#000000" width="480" height="44"/>
</s:Application>

To use the plug-in, you must first load it by calling the loadPlugin() method. Although
in this example the plug-in is embedded in the application and can be accessed directly,
it is best to use the loadPlugin() method in case this or any other plug-ins are loaded
at runtime. The loadPlugin() method loads the plug-in using an instance of
MediaResourceBase:

var source: String = "org.osmf.captioning.CaptioningPluginInfo";

var pluginResource:MediaResourceBase;

var pluginInfoRef:Class = flash.utils.getDefinitionByName(source) as Class;

pluginResource = new PluginInfoResource(new pluginInfoRef);
pluginManager.loadPlugin(pluginResource);
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Before the video is loaded, a new facet is added with a namespace for captioning in the
loadMedia() method:
var kvFacet:KeyValueFacet = new
KeyValueFacet(CaptioningPluginInfo.CAPTIONING METADATA NAMESPACE);
kvFacet.addValue(new ObjectIdentifier(

CaptioningPluginInfo.CAPTIONING METADATA KEY URI ), CAPTION URL);
resource.metadata.addFacet(kvFacet);

Once the facet is set up correctly and the plug-in is loaded, the captions are displayed
similarly to cue points as the temporal metadata points are reached while the video is

playing.

See Also
Recipe 10.7
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CHAPTER 11
Animations and Effects

Effects, transitions, and animations are important elements of Flex applications, and
important contributors to the “Rich” in the popular moniker Rich Internet Application
(RIA). Understanding effects and the effect framework in Flex is important not only so
you can design and implement element effects that users will see, but also so you can
avoid users seeing things they shouldn’t—those artifacts of incorrectly implemented
effects, application lags, and inefficient garbage collection. To help you, Flex 4 offers
a new way of creating what were previously called Tweens: the Animate class.

At the core of the way Flex creates animations is a system of timers and callbacks that
are not all that different conceptually from this:
var timer:Timer = new Timer(100, 0);

timer.addEventListener(TimerEvent.TIMER, performEffect);
timer.start();

private function performEffect(event:Event):void {
// effect implementation
}

Of course, in reality there’s more to the effect framework than simply allowing the
developer to create an instance of an Animation class and call a play() method on it.
An effect has two distinct elements: the EffectInstance or AnimateInstance class (which
contains information about the effect, what it should do, and what elements it will
affect), and the Animate or Effect class (which acts as a factory, generating the effect,
starting it, and deleting it when it has finished).

The playing of an effect consists of four distinct actions. First, the Animate class creates
an instance of the AnimateInstance class for each target component of the effect. That
means that an effect that will affect four targets will result in the creation of four
AnimateInstance objects. Second, the framework copies all the configuration informa-
tion from the factory object to each instance; the duration, number of repetitions, delay
time, and so on are all set as properties of the new instance. Third, the effect is played
on the target using the instance object created for it. Finally, the framework (specifically,
the EffectManager class) deletes the instance object when the effect completes.
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Usually when working with effects, you deal only with the factory class that handles
generating the effect. However, when you begin creating custom effects, you’ll create
both an Animate object that will act as the factory for that effect type and an
AnimateInstance object that will actually play on the target. Using an effect, whether
you’re aware of it or not, consists of creating a factory that will generate your instance
objects. Any configuration that you create is setting up the factory object, which will
then pass those values on to the generated instance object. Look in the framework
source, and you’ll notice a Glow class and a GlowInstance class, for example. To create
your own effects, you’ll create a similar pair of classes.

Both the Halo package effects stored in the mx.effects package and the Spark effects
stored in the spark.effects package extend the base class mx.effects.Effect. The
Spark effects package contains several classes for creating effects: property effects ani-
mate properties of the target, transform effects animate changes in transform-related
properties of the target (scale, rotation, and position), pixel-shader effects animate
changes from one bitmap image to another, filter effects change the properties of the
filter, and 3D effects change the 3D transform properties of the target.

11.1 Dynamically Set a Filter for a Component

Problem

You want to dynamically add effects to or remove them from a component at runtime.

Solution

Create a new Array, copying in any filters currently applied to the component that you
want to keep (and adding new ones if desired), and reset the filters property of the
component to that Array

Discussion

Every UIComponent defines a filters property that contains all the filters applied to that
component. To update those filters, you need to set the filters property to a new
Array. To begin, you need code similar to this:

<?xml version="1.0" encoding="utf-8"?>
<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/halo" width="400" height="300">
<fx:Declarations>
<!-- Place nonvisual elements (e.g., services, value objects) here -->
</fx:Declarations>

<s:layout>
<s:Horizontallayout/>
</s:layout>
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<fx:Script>
<1[CDATA[

import flash.filters.*;

protected const BLUR:Class = flash.filters.BlurFilter;
protected const GLOW:Class = flash.filters.GlowFilter;
protected const SHADOW:Class = flash.filters.DropShadowFilter;

protected function addFilter(value:Class):void {

Copy all the filters that have already been applied to the component into a new
Array, and add the new one (if you didn’t copy over the existing filters, only the most
recently created filter would be applied to the component). Then set the filters prop-
erty to the new Array:

var arr:Array = this.filters.concat();

var fil:BitmapFilter = new value() as BitmapFilter;

arr.push(fil);

filters = arr;

1>
</fx:Script>

<s:Button click="addFilter(BLUR)" label="Blur"/>
<s:Button click="addFilter(GLOW)" label="Glow"/>
<s:Button click="addFilter(SHADOW)" label="Shadow"/>

</s: Group>

To set filters for a component in MXML, simply create BitmapFilter instances within
the component’s <s:filters> tag:

<s:filters>
<s:BlurFilter/>
<s:GlowFilter/>

</s:filters>

11.2 Call an Animation in MXML and in ActionScript

Problem

You want to create and call an Animate instance in your application.

Solution

To define an effect in MXML, add the Animation tag as a top-level tag within your
component’s <fx:Declarations>. To define an effect in ActionScript, import the correct
effect class, instantiate an instance of it, assign a UIComponent as its target, and call the
play() method to play the effect.
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Discussion

The Effect class requires a target UIComponent to be set. When instantiating an
Animation in ActionScript, the target can be passed into the Animation through the
constructor:

var blur:Blur = new Blur(component);

You can also set the target once the Animation has been instantiated by using
the target property of the Animation class. The target is the UIComponent that the
Animation will affect when the play() method of the Animation is called. When an
Animation is defined in MXML, a target UIComponent must be passed:

<s:Glow id="glowEffect" duration="1000" color="#ffofof" target="{glowingTI}"/>

In the following example, the Glow effect in MXML will be instantiated when the button
is clicked:

<s:Button click="glowEffect.play()"/>

In the next example, a Blur effect in the applyBlur() method assigns the glowingTI
object as its target through the constructor. After the relevant properties of the
Effect are set, the play() method is called:

<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="400" height="600">
<s:layout>
<s:Verticallayout/>
</s:layout>
<fx:Script>
<1 [CDATA[
import mx.effects.Blur;
private var blur:Blur;
private function applyBlur():void {
blur = new Blur(glowingTI);
blur.blurXFrom = 0;
blur.blurXTo = 20; // the amount of blur in pixels
blur.blurYFrom = 0;
blur.blurYTo = 20; // the amount of blur in pixels
blur.duration = 1000;
blur.play();
}
1>
</fx:Script>
<!-- the properties of the Glow effect set here are the color of the Glow and
the length of time that the Glow will be displayed -->
<fx:Declarations>
<mx:Glow id="glowEffect" duration="1000" color="#ffofof"
target="{glowingTI}"/>
</fx:Declarations>
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<s:TextInput id="glowingTI"/>
<s:Button click="applyBlur()"id="glowToggle" label="Play the BlurEffect"/>
<s:Button click="glowEffect.play()" label="Play the Glow Effect"/>

</s: Group>

11.3 Create Show and Hide Effects for a Component

Problem

You want to create an effect that will play when a component is shown or hidden or in
response to any other event.

Solution

Set the showEffect and hideEffect properties of the component to instances of an effect.

Discussion

The UIComponent class defines several properties that can be set to play in response to
different actions, as shown in Table 11-1.

Table 11-1. UIComponent properties

Property Event
addedEffect The component is added as a child to a container.

creationCompleteEffect  The componentis created.

focusInEffect The component gains keyboard focus.

focusOutEffect The component loses keyboard focus.

hideEffect The component becomes invisible.

mouseDownEffect The user presses the mouse button while over the component.
mouseUpEffect The user releases the mouse button while over the component.
moveEffect The component is moved.

removedEffect The component is removed from a container.
resizeEffect The component is resized.

rollOutEffect The user rolls the mouse so it is no longer over the component.
rollOverEffect The user rolls the mouse over the component.

showEffect The component becomes visible.

To set an effect to be triggered by any of the events in Table 11-1, you can bind the
event handler to a reference to an effect, define the effect inline, or set a style of the
UIComponent. The following three code snippets demonstrate these techniques. The first
uses binding:
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<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="400" height="300"
showEffect="{componentShowEffect}"
hideEffect="{componentHideEffect}">
<fx:Declarations>
<s:Scale scaleXFrom="0" scaleXTo="1.0" duration="500"
id="componentShowEffect" />
<s:Scale scaleXFrom="1.0" scaleXTo="0.0" duration="500"
id="componentHideEffect"/>
</fx:Declarations>
</s:Group>

You can also define the effects inline using MXML, as shown here:

<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="400" height="300">
<s:showEffect>
<s:Scale scaleXFrom="0" scaleXTo="1.0" duration="500"
id="componentShowEffect"/>
</s:showEffect>
<s:hideEffect
<s:Scale scaleXFrom="1.0" scaleXTo="0.0" duration="500"
id="componentHideEffect"/>
</s:hideEffect>
</s:Group>

Or you can use a Style declaration to set the effect. Note, however, that this is being
done in a parent container or at the Application level here. You cannot define a Style
for a component within that component:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="1ibrary://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
minWidth="1024" minHeight="768"
xmlns:flex4="oreilly.cookbook.flex4.*">
<fx:Style>
@namespace s "library://ns.adobe.com/flex/spark";
@namespace mx "library://ns.adobe.com/flex/halo";
@namespace flex4 "oreilly.cookbook.flex4.*";
flex4|TriggerExample {
showEffect: componentShowEffect;
hideEffect: componentHideEffect;

}
</fx:Style>

<fx:Declarations>
<s:Scale scaleXFrom="0" scaleXTo="1.0" duration="500"
id="componentShowEffect" />
<s:Scale scaleXFrom="1.0" scaleXTo="0.0" duration="500"
id="componentHideEffect" />

"
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</fx:Declarations>
</s:Application>

This can also be done by creating an instance of the Scale effect in ActionScript and
using the setStyle() method:
var someComponent:UIComponent = new UIComponent();

someComponent.setStyle("showEffect", componentShowEffect);
someComponent.setStyle("hideEffect", componentHideEffect);

11.4 Define Keyframes for an Animation

Problem

You want to define a series of keyframes for an effect so you have control over what
values the animation will interpolate between.

Solution

Create a SimpleMotionPath or MotionPath and pass a Vector of Keyframe objects to the
keyframes property. Then pass the MotionPath or SimpleMotionPath to an instance of
Animate.

Discussion

The Keyframe class allows you to set points for an animation, much like the keyframes
of an animation, that will be interpolated between as the animation plays. For instance,
you might want to set an initial value at 0, a second value for when the animation has
played for 1 second, and a third value for when the animation has played for 2 seconds:

<s:Keyframe time="0" value="0"/>
<s:Keyframe time="2000" value="20.0"/>
<s:Keyframe time="4000" value="0"/>

This would be added to a Vector set in the keyframes property of a MotionPath, which
is then passed to an Animate instance:

<s:Animate duration="3000" target="{blurFilter}">
<s:motionPaths>
<fx:Vector type="spark.effects.animation.MotionPath">
<s:MotionPath property="blurX">
<s:keyframes>
<fx:Vector type="spark.effects.animation.Keyframe">
<s:Keyframe time="0" value="0"/>
<s:Keyframe time="2000" value="20.0"/>
<s:Keyframe time="4000" value="0"/>
</fx:Vector>
</s:keyframes>
</s:MotionPath>
</s:motionPaths>
</s: Animate>
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Here’s an example of how this would be done in ActionScript:

<fx:Declarations>
<s:Animate id="animateInstance"/>
</fx:Declarations>

<fx:Script>
<! [CDATA[
import spark.effects.animation.Keyframe;
import spark.effects.animation.MotionPath;

private var motionPathsVector:Vector.<MotionPath>;
protected function creationCompleteHandler():void {
motionPathsVector = new Vector.<MotionPath>();

// pass the property that this motion path will affect to the
// constructor

var xMotionPath:MotionPath = new MotionPath("x");

var yMotionPath:MotionPath = new MotionPath("y");

// now create keyframes for each of these motion paths to use
var keyframes:Vector.<Keyframe> = new Vector.<Keyframe>();

keyframes.push(new Keyframe(0, 0));
keyframes.push(new Keyframe(0, 40));
keyframes.push(new Keyframe(0, 0));

// now set the keyframes property on the motionPath
xMotionPath.keyframes = keyframes;
yMotionPath.keyframes = keyframes;

// now add the MotionPath instances to a motionPathsVector
motionPathsVector.push(xMotionPath, yMotionPath);

// now set the motionPaths on the instance of Animate
animateInstance.motionPaths = motionPathsVector;

1>
</fx:Script>

11.5 Create Parallel Series or Sequences of Effects

Problem

You want to create multiple effects that either play in parallel (at the same time) or play
one after another.
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Solution

Use the Parallel tag to wrap multiple effects that will play at the same time, or use the
Sequence tag to wrap multiple effects that will play one after another.

Discussion

The Sequence tag plays the next effect in the sequence when the previous Effect object
fires its effectComplete event:

<s:Sequence id=" sequencee" target="{this}">
<s:Rotate3D targets="{[bar, foo]}" duration="4000" angleYFrom="0"
angleYTo="360"/>
<s:Glow duration="3000" color="#ffff00"/>
</s:Sequence>

Sequences can, of course, consist of multiple Parallel effect tags, because a Parallel
tag is treated the same as an Effect and possesses the play() method that the
Sequence will call when the previous Effect or Parallel has finished playing.

The Parallel tag works by passing all the target objects to each Effect or Sequence in
the Parallel declaration, and calling the play() method on each Effect that it wraps:

<fx:Declarations>
<s:BlurFilter id="blur" blurX="0" blurY="0"/>

<s:Parallel id="parallel">
<s:Rotate3D targets="{[bar, foo]}" duration="4000" angleYFrom="0"
angleYTo="360"/>
<s:Animate target="{blur}">
<s:motionPaths>
<fx:Vector type="spark.effects.animation.MotionPath">
<s:MotionPath property="blurX">
<s:keyframes>
<fx:Vector type="spark.effects.animation.Keyframe">
<s:Keyframe time="0" value="0"/>
<s:Keyframe time="2000" value="50.0"/>
<s:Keyframe time="4000" value="0"/>
</fx:Vector>
</s:keyframes>
</s:MotionPath>
</fx:Vector>
</s:motionPaths>
</s:Animate>
</s:Parallel>

</fx:Declarations>
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11.6 Pause, Reverse, and Restart an Effect

Problem

You need to be able to pause an effect while it is running, and then restart the effect
either from its current position or from the beginning.

Solution

Use the pause() or stop() method to stop the effect so that it can be restarted. If paused,
use the resume() method to resume the effect from the location where it was stopped.

Discussion

The stop() method of the Effect class produces the same behavior as the pause()
method: they both stop the effect as it is playing. The stop() method, however, resets
the underlying timer of the effect so the effect cannot be resumed. The pause() method
simply pauses the timer, and hence the effect, enabling you to restart it from the exact
point where it paused. An effect can be reversed while it is paused, but it cannot be
reversed when it is stopped.

You can pause and resume a set of effects wrapped in a Parallel or Sequence tag as well:

<s:Group xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="400" height="300" filters="{[blurFilter]}">

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

<fx:Script>
<1 [CDATA[
import spark.effects.animation.Keyframe;
import spark.effects.animation.MotionPath;
1>
</fx:Script>
<fx:Declarations>

<s:BlurFilter id="blurFilter" blurX="0" blurY="0"/>

<s:Parallel id="parallel" >
<s:Animate duration="3000" target="{blurFilter}">
<s:motionPaths>
<fx:Vector type="spark.effects.animation.MotionPath">
<s:MotionPath property="blurX">
<s:keyframes>
<fx:Vector
type="spark.effects.animation.Keyframe">
<s:Keyframe time="0" value="0"/>
<s:Keyframe time="2000" value="20.0"/>
<s:Keyframe time="4000" value="0"/>
</fx:Vector>
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</s:keyframes>
</s:MotionPath>
<s:MotionPath property="blurY">
<s:keyframes>
<fx:Vector
type="spark.effects.animation.Keyframe">
<s:Keyframe time="0" value="0"/>
<s:Keyframe time="2000" value="20.0"/>
<s:Keyframe time="4000" value="0"/>
</fx:Vector>
</s:keyframes>
</s:MotionPath>
</fx:Vector>
</s:motionPaths>
</s:Animate>
</s:Parallel>
</fx:Declarations>

<s:Button click="parallel.play();" label="play()"/>

<s:Button click="parallel.pause();" label="pause()"/>

<s:Button click="parallel.reverse()" label="reverse()"/>

<s:Button click="parallel.resume()" label="resume ()"/>
</s:Group>

If the reverse() method is called on the Sequence, Parallel, or Effect after the
pause() method has been called, the resume() method will need to be called before the
effect will begin playing in reverse.

11.7 Set Effects for Adding a Component to or Removing One
from a Parent Component

Problem

You want to create effects that are played when a component is added to or removed
from a parent component.

Solution

Use instances of the spark.effects.AddAction and spark.effects.RemoveAction classes.

Discussion

An AddAction instance is called when a component is added during a Transition. For
instance, if a TextArea has the includeIn property set on it, as shown here:

<s:TextArea includeIn="addedChild" id="addedTextField" width="200" height="25"/>

a Transition can be created that will be triggered when that State is entered:

<s:Transition fromState="*" toState="addedChild">
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Within that Transition you can use an AddAction component to control when the
TextArea will be added and its position within the parent component:

<s:SkinnableContainer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1library://ns.adobe.com/flex/halo"
width="500" height="30" currentState="base"
skinClass="oreilly.cookbook.flex4.SimpleSkin">

<s:layout>
<s:Horizontallayout/>
</s:layout>

<s:transitions>
<s:Transition id="toAddedChild" fromState="*" toState="addedChild">
<s:Sequence id="t1" target="{this}">
<s:AnimateColor colorFrom="Oxffffff" colorTo="oxffff00"
target="{this.skin}" duration="1000"/>

In the following example, the AddAction instance controls when the target component
will actually be added to the stage. Setting the startDelay property ensures that the
component will not be added until the AnimateColor effect is finished playing:

<s:AddAction startDelay="1000" target="{addedTextField}"/>
<s:AnimateColor colorFrom="0xffff00" colorTo="oxffffff"
target="{this.skin}" duration="1000"/>
</s:Sequence>
</s:Transition>

<s:Transition id="toRemoveChild" fromState="*" toState="removedChild">
<s:Sequence id="t2" target="{this}">
<s:AnimateColor colorFrom="oxffffff" colorTo="0xff0000"
target="{this.skin}" duration="500"/>

The RemoveAction instance controls when the target component will actually be re-
moved from the stage. As with the AddAction instance, the startDelay property ensures
that the component will not be added until the AnimateColor effect is finished playing:

<s:RemoveAction startDelay="500" target="{addedTextField}"/>
<s:AnimateColor colorFrom="0xff0000" colorTo="oxffffff"
target="{this.skin}" duration="500"/>
</s:Sequence>
</s:Transition>
</s:transitions>

<s:states>
<s:State name="base">
</s:State>
<s:State name="addedChild">
</s:State>
<s:State name="removedChild">
</s:State>

</s:states>
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<s:Button click="{currentState = 'addedChild'}" label="add"/>
<s:Button click="{currentState = 'removedChild'}" label="remove"/>

<s:TextArea includeIn="addedChild" id="addedTextField" width="200"
height="25"/>

</s:SkinnableContainer>

The SkinnableComponent shown in the previous code snippet uses the following simple
Skin class. It allows the color of the fill to be set by the AnimateColor instances in that
component by creating getter and setter methods called color():

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

<s:Skin xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="library://ns.adobe.com/flex/halo">

<fx:Script>
<1[CDATA[

public function set color(value:uint):void {
solidFill.color = value;
}

public function get color():uint {
return solidFill.color;
}

1>
</fx:Script>

<s:states>
<s:State name="normal" />
<s:State name="disabled" />
</s:states>

<!-- Background -->
<s:Rect left="0" right="0" top="0" bottom="0" radiusX="5" radiusY="5" >
<s:fill>
<s:SolidColor color="#ffffff" id="solidFill"/>
</s:fill>
</s:Rect>

<!-- Content area -->
<s:Group id="contentGroup" left="0" right="0" top="0" bottom="0">
<s:layout>
<s:Basiclayout/>
</s:layout>
</s:Group>
</s:Skin>
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11.8 Create Custom Animation Effects

Problem

You want to create a custom animation effect that slowly changes its properties over a
specified duration.

Solution

Make a class that extends the Animate class and have that class create instances of the
AnimateInstance class.

Discussion

Tweening and animated effects in Flex 4 are handled using the Animate object. The
notable difference between Effect and Animate is that an Animate instance takes place
over time. The beginning values and ending values of the Animate are passed into
AnimateInstance, which then uses those values over time either to generate the new
filter instances that will be added to the target or to alter properties of the target. These
changing values are generated over the duration of the effect by using either a
spark.effects.animation.MotionPath or a spark.effects.animation.SimpleMotionPath
object passed to the Animate class.

The example that follows demonstrates how to build a simple tween effect that slowly
fades out the alpha channel of its target over the duration assigned to the Animate
instance. An Animate instance is built from two classes: in this case, a factory Tween
Effect class to generate the TweenInstances for each target passed to the TweenEffect,
and the TweenInstance that will create the Tween object and use the values that the
Tween object generates over the duration of the effect.

First, let’s take a look at the TweenEffect:

package oreilly.cookbook {
import mx.effects.TweenEffect;
public class CustomTweenEffect extends Animate {
public var finalAlpha:Number = 1.0;
public function CustomTweenEffect (target:Object=null) {
super(target);

}

public function CustomDisplacementEffect(target:0Object=null) {
super(target);
this.instanceClass = CustomTweenInstance;

// create our new instance

override protected function initInstance(instance:IEffectInstance):void {
super.initInstance(instance);
// now that the instance is created, set its properties
CustomTweenInstance(instance).finalAlpha = this.finalAlpha;
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}
override public function getAffectedProperties():Array {

trace(" return all the target properties ");
return [];

}

The finalAlpha property of each CustomTweenInstance object passed into the
initInstance method is set when the TweenInstance is instantiated.

The CustomTweenInstance class extends the TweenEffectInstance class and overrides the
play() and onTweenUpdate() methods of that class. The overridden play() method con-
tains the logic for instantiating the Tween object that generates the changing values over
the duration of the TweenEffect:

override public function play():void {

super.play();
this.tween = new Tween(this, 0, finalAlpha, duration);
(target as DisplayObject).alpha = 0;

The finalAlpha property and the duration property are passed in from the Custom
TweenEffect, and mx.effects.Tween generates a value for each frame of the SWF file
that moves smoothly from the initial value (in this case, 0) to the final value (in this
case, the finalAlpha variable). Multiple values can be passed to the Tween object in an
array if needed, as long as the array of initial values and the array of final values have
the same number of elements. The play() method of the TweenEffectInstance object,
called here by super.play(), adds an event listener to the Tween for the onTween
Update() method. By overriding this method, you can add any custom logic you like to
the TweenEffectInstance:

override public function onTweenUpdate(value:Object):void {
(target as DisplayObject).alpha = value as Number;
}

Here, the alpha property of the target is set to the value returned by the Tween instance,
slowly bringing the alpha property of the target to the value of the finalvalue variable:

package oreilly.cookbook {
import flash.display.DisplayObject;
import mx.effects.effectClasses.TweenEffectInstance;
public class CustomTweenInstance extends TweenEffectInstance {
public var finalAlpha:Number;
public function NewTweenInstance(target:Object) {
super(target);

override public function play():void {
super.play();
this.tween = new Tween(this, 0, finalAlpha, duration);
(target as DisplayObject).alpha = 0;
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}

override public function onTweenUpdate(value:Object):void {
(target as DisplayObject).alpha = value as Number;

}

Each time the onTweenUpdate() method is called, the value of alpha is recalculated and
updated for the target.

11.9 Use the DisplacementMapFilter Filter in a Flex Effect

Problem

You want to create a tween effect that causes one image to transform into another.

Solution

Extend both the Animate and AnimateInstance classes, creating an Animate instance that
can have final displacement values passed into each instance of the AnimateInstance
class that it creates. Within the custom AnimateInstance class, create a Displacement
MapFilter object and use the Flex Framework’s tweening engine to reach the desired
displacement values by generating new filters on each animateUpdate event.

Discussion

TheDisplacementMapFilter object displaces or deforms the pixels of one image by using
the pixels of another image to determine the location and amount of the deformation.
This technique is often used to create the impression of an image being underneath
another image.

The location and amount of displacement applied to a given pixel is determined by the
color value of the displacement map image. The DisplacementMapFilter constructor
looks like this:

public function DisplacementMapFilter(mapBitmap:BitmapData = null,
mapPoint:Point = null, componentX:uint = 0, componentY:uint = o,
scaleX:Number = 0.0, scaleY:Number = 0.0, mode:String = "wrap",
color:uint = 0, alpha:Number = 0.0)

Understanding such a long line of code is often easier when it’s broken down piece by
piece:

BitmapData (default = null)
This is the BitmapData object that will be used to displace the image or component
to which the filter is applied.
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mapPoint
This is the location on the filtered image where the top-left corner of the displace-
ment filter will be applied. You can use this if you want to apply the filter to only
part of an image.

componentX
This specifies which color channel of the map image affects the x position of pixels.
The BitmapDataChannel class defines all the valid options as constants with the
values BitmapDataChannel.BLUE or 4, BitmapDataChannel.RED or 1, Bitmap
DataChannel.GREEN or 2, or BitmapDataChannel.ALPHA or 8.

componentY
This specifies which color channel of the map image affects the y position of pixels.
The possible values are the same as the componentX values.

scaleX
This multiplier value specifies how strong the x-axis displacement is.

scaleY
This multiplier value specifies how strong the y-axis displacement is.

mode
This is a string that determines what should be done in any empty spaces created
by pixels being shifted away. The options, defined as constants in the Displace
mentMapFilterMode class, are to display the original pixels (mode = IGNORE), wrap
the pixels around from the other side of the image (mode = WRAP, which is the
default), use the nearest shifted pixel (mode = CLAMP), or fill in the spaces with a
color (mode = COLOR).

The CustomDisplacementEffect instance instantiates a CustomDisplacementInstance. It’s
shown here:
package oreilly.cookbook.flex4 {

import mx.effects.IEffectInstance;
import mx.events.EffectEvent;

import spark.effects.Animate;
public class DisplacementMapAnimate extends Animate {

public var image:Class;
public var yToDisplace:Number;
public var xToDisplace:Number;

public function DisplacementMapAnimate(target:Object=null) {
super(target);
Here, you set the instanceClass property of the Animate instance so that when the
DisplacementMapAnimate creates a new EffectInstance object, it uses the Displacement
MapAnimateInstance class to create it:
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}

this.instanceClass = DisplacementMapAnimateInstance;

override protected function initInstance(instance:IEffectInstance):void {

trace(" instance initialized ");

super.initInstance(instance);

// now that we've instantiated our instance, we can set its properties

DisplacementMapAnimateInstance(instance).image = image;

DisplacementMapAnimateInstance(instance).xToDisplace =
this.xToDisplace;

DisplacementMapAnimateInstance(instance).yToDisplace =
this.yToDisplace;

override public function getAffectedProperties():Array {

}
}

return [];

DisplacementMapAnimateInstance handles actually creating the DisplacementEffect ob-
ject that will be applied to the target. The bitmap object, the filter used in Displace
mentEffect, and the x and y displacement amounts of CustomDisplacementTween are
applied to the instance and passed into DisplacementEffect.

As mentioned earlier in this recipe, DisplacementMapAnimate generates instances of
DisplacementMapAnimateInstance, as shown here:

package oreilly.cookbook.flex4 {

import
import
import
import
import
import

import
import

public

flash.display.BitmapData;
flash.display.BitmapDataChannel;
flash.display.DisplayObject;
flash.filters.DisplacementMapFilter;
flash.filters.DisplacementMapFilterMode;
flash.geom.Point;

spark.effects.animation.Animation;
spark.effects.supportClasses.AnimateInstance;

class DisplacementMapAnimateInstance extends AnimateInstance {

public var image:Class;

public var xToDisplace:Number;

public var yToDisplace:Number;

public var filterMode:String = DisplacementMapFilterMode.WRAP;

private var filter:DisplacementMapFilter;
private var img:DisplayObject;
private var bmd:BitmapData;

public function DisplacementMapAnimateInstance(target:Object) {

super(target);

override public function play():void {

super.play();
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// make our embedded image accessible to use

img = new image();

bmd = new BitmapData(img.width, img.height, true);
// draw the actual byte data into the image
bmd.draw(img);

First you create the new filter, setting all the values to the beginning state:

filter = new DisplacementMapFilter(bmd, new
Point(DisplayObject(target).width/2 - (img.width/2),
DisplayObject(target).height/2 - (img.height/2))),
BitmapDataChannel.RED, BitmapDataChannel.RED, 0, O,
filterMode, 0.0, 1.0);

Now you copy any filters already existing on the target so that you don’t lose them
when you add your new filter:

var targetFilters:Array = (target as DisplayObject).filters;

targetFilters.push(filter);

// set the actual filter onto the target

(target as DisplayObject).filters = targetFilters;

// create a tween that will begin to generate the next values of each

// frame of our effect

this.tween = new Tween(this, [0, 0], [xToDisplace, yToDisplace],
duration);

}

Much of the heavy work for this class is done in the setDisplacementFilter() method.
Because filters are cumulative (they are applied one atop the other), any previous
DisplacementMapFilter instances must be removed. This is done by looping through
the filters array of the target:

private function setDisplacementFilter(displacement:Object):void {
var filters:Array = target.filters;
// remove any existing displacement filters to ensure that ours is the
// only one
var n:int = filters.length;
for (var i:int = 0; i < n; i++) {
if (filters[i] is DisplacementMapFilter)
filters.splice(i, 1);

}

Now a new filter is created using the values passed in from Animate, and the filter is
applied to the target. Note that for the filter to be displayed properly, the filter’s
Array must be reset. Adding the filter to the Array by using the Array.push() method
will not cause the target DisplayObject to be redrawn with the new filter:

filter = new DisplacementMapFilter(bmd, new Point(0, 0),
BitmapDataChannel.RED, BitmapDataChannel.RED,
displacement.xToDisplace as Number, displacement.yToDisplace
as Number, filterMode, 0.0, 0);

// add the filter to the filters on the target

filters.push(filter);

target.filters = filters;
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}

// each time we're ready to update, re-create the displacement map filter
override public function animationUpdate(animation:Animation):void

setDisplacementFilter(animation.currentValue);

}

// set the filter one last time and then dispatch the tween end event
override public function animationStop(animation:Animation) : void

{
setDisplacementFilter(animation.currentValue);
super.animationStop(animation);

}

When the tween is finished, the final values of the DisplacementMapFilter are used to
set the final appearance of the target DisplayObject, and the animationStop() method
of the AnimateInstance instance is called.

11.10 Use the Convolution Filter to Create an Animation

Problem

You want to create an Animation to use on a MXML component that uses a
ConvolutionFilter.

Solution

Create an AnimationInstance class that instantiates new ConvolutionFilter instances
in the animationUpdate() event handler and then assign those ConvolutionFilter
instances to the target DisplayObject filters array.

Discussion

A ConvolutionFilter alters its target DisplayObject or BitmapImage in a very flexible
manner, allowing the creation of effects such as blurring, edge detection, sharpening,
embossing, and beveling. Each pixel in the source image is altered according to the
values of its surrounding pixels. The alteration to each pixel is determined by the
Matrix array passed into a ConvolutionFilter in its constructor. The Convolution
Filter constructor has the following signature:
public function ConvolutionFilter(matrixX:Number = 0, matrixY:Number = o,
matrix:Array = null, divisor:Number = 1.0, bias:Number = 0.0,

preserveAlpha:Boolean = true,
clamp:Boolean = true, color:uint = 0, alpha:Number = 0.0)
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Take a closer look piece by piece:

matrixX:Number (default = 0)
This is the number of columns in the matrix.

matrixY:Number (default = 0)
This specifies the number of rows in the matrix.

matrix:Array (default = null)
This is the array of values used to determine how each pixel will be transformed.
The number of items in the array needs to be the same value as matrixX * matrixy.

divisor:Number (default = 1.0)
This specifies the divisor used during the matrix transformation and determines
how evenly the ConvolutionFilter applies the matrix calculations. If you sum the
matrix values, the total will be the divisor value that evenly distributes the color
intensity.

bias:Number (default = 0.0)
This is the bias to add to the result of the matrix transformation.

preserveAlpha:Boolean (default = true)
A value of false indicates that the alpha value is not preserved and that the con-
volution applies to all channels, including the alpha channel. A value of true
indicates that the convolution applies only to the color channels.

clamp:Boolean (default = true)
A value of true indicates that, for pixels that are off the source image, the input
image should be extended along each of its borders as necessary by duplicating the
color values at the given edge of the input image. A value of false indicates that
another color should be used, as specified in the color and alpha properties. The
default is true.

color:uint (default = 0)
This is the hexadecimal color to substitute for pixels that are off the source image.

alpha:Number (default = 0.0)
This is the alpha of the substitute color.

The Animate class creates AnimateInstance objects, which in turn create Convolution
Filters:

package oreilly.cookbook.flex4 {
import mx.effects.IEffectInstance;

import spark.effects.Animate;

public class ConvolutionTween extends Animate {

The values that will be passed to the each new Effect instance created are set here:

public var alpha:Number = 1.0;
public var color:uint = Oxffffff;
public var matrix:Array = [5, 5, 5, 5, 0, 5, 5, 5, 5];
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public var divisor:Number = 1.0;
public var bias:Number = 0.0;

public function ConvolutionTween(target:Object=null) {
super(target);
this.instanceClass = ConvolutionTweenInstance;

}

Each newly created instance of the ConvolutionTweenInstance class has its properties
set as shown here:

override protected function initInstance(instance:IEffectInstance):void {
trace(" instance initialized ");
super.initInstance(instance);
// now that we've instantiated our instance, we can set its properties
ConvolutionTweenInstance(instance).alpha = alpha;
ConvolutionTweenInstance(instance).color = color;
ConvolutionTweenInstance(instance).divisor = divisor;
ConvolutionTweenInstance(instance).matrix = matrix;
ConvolutionTweenInstance(instance).bias = bias;

}

override public function getAffectedProperties():Array {
trace(" return all the target properties ");
return [];

}

The ConvolutionTweenInstance receives its target object and values from the Convolu
tionTweenEffect factory class:

package oreilly.cookbook.flex4 {
import flash.filters.ConvolutionFilter;

import spark.effects.animation.Animation;
import spark.effects.supportClasses.AnimateInstance;

public class ConvolutionTweenInstance extends AnimateInstance {
private var convolutionFilter:ConvolutionFilter;

public var alpha:Number;
public var color:uint;
public var matrixX:Number;
public var matrixY:Number;

Here is the Array that is used to create the ConvolutionFilter and alter its effects over
time. Later in this recipe you’ll see how this is used when creating an instance of the
ConvolutionTween class:

public var matrix:Array;

public var divisor:Number;
public var bias:Number;
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public function ConvolutionTweenInstance(target:Object) {
super(target);

In the overridden play() method, the ConvolutionTweenInstance uses the initial values
from the ConvolutionTween class to create a ConvolutionFilter:

override public function play():void {

super.play();
convolutionFilter = new ConvolutionFilter(matrixX, matrixY,
matrix, 1.0, 0, true, true, alpha, color);

}

Each new value from the parent Animate class is passed into the animationUpdate()
method as an Animation object. Within this object, all the current values are stored by
their property names, as you saw in Recipe 11.9. Because ConvolutionFilter requires
an array, each value in the array is altered using a MultiValueInterpolator object (you’ll
see this later in this recipe) and then passed into a new array for the matrix parameter
of ConvolutionFilter:

override public function animationUpdate(animation:Animation) : void {

// get the filters from the target
var filters:Array = target.filters;

Now, remove any existing convolution filters to ensure that the one currently added is
the only one being applied to the target:

var n:int = filters.length;
for (var i:int = 0; i < n; i++) {
if (filters[i] is ConvolutionFilter)
filters.splice(i, 1);

}

var currValues:Object = animation.currentValue;

trace((currValues.matrix as Array).join(", "));

// create the new filter

convolutionFilter = new ConvolutionFilter(3, 3,
[currvalues.matrix[0], currValues.matrix[1],
currValues.matrix[2], currValues.matrix[3],
currValues.matrix[4], currValues.matrix[5],
currValues.matrix[6], currValues.matrix[7],
currValues.matrix[8]], 1.0);

// add the filter to the target

filters.push(convolutionFilter);

target.filters = filters;

}

In the animationStop() method, you set the filter one last time and then, by calling the
super.animationStop() method, clean up the AnimationInstance:
override public function animationStop(animation:Animation) : void {

// get the filters from the target
var filters:Array = target.filters;
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var currValues:Object = animation.currentValue;

// create the new filter

convolutionFilter = new ConvolutionFilter(3, 3,
[currValues.matrix[0], currValues.matrix[1]
currValues.matrix[2], currValues.matrix[3],
currValues.matrix[4], currValues.matrix[5],
currValues.matrix[6], currValues.matrix[7]]

// add the filter to the target

filters.push(convolutionFilter);

target.filters = filters;

super.animationStop(animation);

)

, 1.0);

}

Now that you’ve seen the Animate and AnimateInstance classes, the next part to look at
is instantiating a ConvolutionTween:

<s:SkinnableContainer xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/halo"
width="400" height="300"
xmlns:flex4="oreilly.cookbook.flex4.*"
skinClass="oreilly.cookbook.flex4.SimpleSkin"
click="convolutionTween.play()">
<fx:Declarations>
<flex4:ConvolutionTween target="{this}" id="convolutionTween"
duration="4000">

Since ConvolutionTween is going to change the matrix Array property of Convolution
Filter, a SimpleMotion path is not going to be able to properly interpolate the values
of the matrix. To interpolate the values of the array, you’ll want to create a Motion
Path instance with keyframes containing the values of the array that will be used to
create the tween for the ConvolutionFilter within the ConvolutionTweenInstance. The
property of MotionPath is set to matrix so that the matrix property of the ConvolutionTw
een will be altered by each keyframe:

<flex4:motionPaths>
<fx:Vector type="spark.effects.animation.MotionPath">
<s:MotionPath property="matrix">
<s:keyframes>
<fx:Vector type="Vector">
<s:Keyframe value="{[0, -1, 0, -1, 5, -1, 0, -1,
0]}" time="0"/>
<s:Keyframe value="{[-30, 30, 0, -30, 30, 0, -30,
30, 0]}" time="2000"/>
<s:Keyframe value="{[0, -1, 0, -1, 5, -1, 0, -1,
0]}" time="4000"/>
</fx:Vector>
</s:keyframes>
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Since the property being tweened to is an array, a MultiValueInterpolator is used to
interpolate the values in the array:

<s:interpolator>

<s:MultiValueInterpolator />
</s:interpolator>
</s:MotionPath>
</fx:Vector>
</flex4:motionPaths>
</flex4:ConvolutionTween>
</fx:Declarations>

<fx:Script>
<1[CDATA[
import spark.effects.animation.MotionPath;

11>
</fx:Script>

</s:SkinnableContainer>

As you’ve seen in the last two recipes, any BitmapFilter can be used to create a custom
effect by extending the Animate and AnimateInstance classes.

11.11 Use Pixel Bender to Create a Transition

Problem

You want to use a Pixel Bender filter to create a transition effect.

Solution

Use the AnimateTransitionShader object to apply a Pixel Bender filter to bitmaps in your
application.

Discussion

Although not part of the Flex SDK, the Pixel Bender Toolkit is freely downloadable
from the Adobe website. With it, you can create complex effects that use per-pixel
processing to read and manipulate each pixel of a graphic much more quickly than
would be possible using plain ActionScript. This recipe uses a simple radial wipe filter
to demonstrate the Pixel Bender Toolkit.

Before continuing with the recipe, download the toolkit from http://labs
.adobe.com/technologies/pixelbender/.

L
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The following should be saved as RadialWipe.pbj:

<languageVersion : 1.0;>

kernel RadialWipe
< namespace : "flex";
vendor : "thefactoryfactory";
version : 1;
description : "Super sweet radial crossfade between two images, for use with
Flex effects"; >

{

For a Pixel Bender filter to be usable in a Spark effect, you need to give it three images
marked with the input flag, as well as progress, width, and height variables marked
with the parameter flag:

parameter float progress;
parameter float width;
parameter float height;

// first parameter is unused in the AnimateTransitionShader effect
input image4 srco;

input image4 from;

input image4 to;

output pixel4 dst;

The filter’s evaluatePixel() method determines what the value of each filter will be.
Because the example filter is a simple radial wipe, it estimates a circle and uses the
Pythagorean theorem to determine whether a pixel is inside the circle or not. There are
two bitmaps: the bitmap that is being wiped to and the bitmap that is being wiped
from. If the location passed to the evaluatePixel() method is within the calculated
circle, the method returns the appropriate pixel from the bitmap being wiped to. Oth-
erwise, it returns the appropriate pixel from the bitmap being wiped from:

void evaluatePixel()
{
// acquire the pixel values from both images at the current location
float2 coord = outCoord();
float4 color0 = sampleNearest(srco, coord);
float4 fromPixel = sampleNearest(from, coord);
float4 toPixel = sampleNearest(to, coord);

float circleRad = width * progress; // progress is 0.0 to 1.0
float deltaX;
float deltay;
float deltaR;

deltaX = coord.x - width/2.0;
deltaY = coord.y - height/2.0;
deltaR = sqrt(deltaX*deltaX+(deltaY*deltaY));
if(deltaR <= circleRad || deltaR < 0.0) {
dst = toPixel;
} else {
dst = fromPixel;
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}

// workaround for Flash filter bug that replicates last column/row
if (coord.x >= width || coord.y >= height)
dst.a = 0.0;

}

To use it, you need to compile the filter into a .pbj file using the Pixel Bender Toolkit’s
Pixel Bender utility and give it a name; the example file is called RadialWipe.pbj. You
can then use the Pixel Bender filter in a Flex application by creating an instance of the
AnimateTransitionShader object and passing your compiled filter to its shaderByte
Code property. You can pass either a Class or a ByteArray storing an instance of a class
to the shaderByteCode. For 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="1ibrary://ns.adobe.com/flex/halo"
minWidth="1024" minHeight="768"
>
<s:layout>
<s:Horizontallayout/>
</s:layout>

The declaration of the AnimateTransitionShader instance is shown next. Its target
property is bound to the image that it will be updating. The effectEnd event sets the
source property of the bitmap image because once the effect is finished the source will
revert to the original source. In order to show the bitmap data that is being transitioned
to after the effect is finished, you need to change the source property of the image or
update whatever UIComponent you’re using accordingly. The shaderByteCode property
is set to the class that is used to store the embedded data:
<fx:Declarations>
<s:AnimateTransitionShader target="{img}" id="shadeAnim"
shaderByteCode="{ RadialWipeClass }"
effectEnd="setBitmap()" duration="1000" />
</fx:Declarations>
<fx:Script>
<![CDATA[
import mx.core.BitmapAsset;

Next, the .pbj file is embedded so that it can be accessed. If the .pbj file is large, you can
instead load it at runtime. Note that the mimeType is declared as application/
octet-stream to load the Pixel Bender properly:

[Embed(source="assets/RadialWipe.pbj",

mimeType="application/octet-stream")]
private static var RadialWipeClass:Class;

[Bindable]
private static var radialWipeCode:ByteArray = new RadialWipeClass();
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The two BitmapAsset instances that will be used to create the transition are shown here:

[Embed(source="assets/first.jpg"')]

public var first:Class;

[Bindable]

public var firstBitmap:BitmapAsset = new first();

[Embed(source="assets/second.jpg")]

public var second:Class;

[Bindable]

public var secondBitmap:BitmapAsset = new second();

Note that the effect doesn’t actually change the source of the bitmap, so you must set
it when the effect is finished to make the changes stay after the effect has finished
running:

private function setBitmap():void {
img.source = secondBitmap;
}

private function playEffect():void {
shadeAnim.bitmapFrom = firstBitmap.bitmapData;
shadeAnim.bitmapTo = secondBitmap.bitmapData;
shadeAnim.play(); // call the play() method

1>
</fx:Script>
As you can see here, BitmapImage is the target of the AnimateTransitionShader instance,
and will show the transition as it runs:
<s:BitmapImage id="img" source="{firstBitmap}"/>
<s:Button click="{playEffect()}" label="Start Animation"/>
</s:Application>
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CHAPTER 12
Collections

Collections are powerful extensions to ActionScript’s indexed array component, the
core ActionScript Array. Collections add functionality for sorting the contents of an
array, maintaining a read position within an array, and creating views that can show a
sorted version of the array. Collections also can notify event listeners that the data they
contain has been changed, as well as performing custom logic on items added to the
source array. It is this capability of the collection to notify listeners of data changes that
allows data binding, and it is the collection’s capability to sort its content that allows
ListBase-based components to sort and filter their contents. Collections are an integral
part of working with both data-driven controls and server-side services returned from
a database.

The three most commonly used types of collections are ArrayCollection, Arraylist,
and XMLListCollection. ArrayCollection and ArraylList both wrap an Array element
and provide convenient methods for adding and removing items by implementing the
IList interface. By extending the ListCollectionView class, which implements the
ICollectionView interface, ArrayCollection also provides the ability to create a cursor
enabling the last read position in the Array to be stored easily. The XMLListCollec
tion wraps an XML object and provides similar functionality: access to objects via an
index, convenience methods for adding new objects, and cursor functionality. The
XMLListCollection is particularly powerful when dealing with arrays of XML objects
and frequently removes the need for parsing XML into arrays of data objects.

12.1 Add, Remove, or Retrieve Data from an ArrayList

Problem

You need to push new data into an ArraylList and remove and retrieve certain items
from the same ArraylList.
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Solution

Declare an ArraylList and use the addItemAt() or addItem() method to insert objects
into it. Use the removeItem() and removeItemAt() methods to remove items and the
getItemAt() and getItemIndex() methods to retrieve items from an Arraylist.

Discussion

The Arraylist class is a wrapper for a source Array object and provides for lightweight
access and manipulation of items by implementing the IList interface. An Arraylist
can be declared in MXML markup, as in the following example, within the <fx:Decla
rations> tag of a document:
<fx:Declarations>
<s:Arraylist id="list">
<fx:String>Josh Noble</fx:String>
<fx:String>Garth Braithwaite</fx:String>
<fx:String>Todd Anderson</fx:String>
<fx:String>Marco Casario</fx:String>
<fx:String>Rich Tretola</fx:String>
</s:Arraylist>
</fx:Declarations>

To add an item to the end of the ArraylList, use the addItem() method. To insert an
item at a specific elemental index within the Arraylist, use the addItemAt() method,
specifying the index at which to place the item:

list.addItemAt( "Martin Foo", 2 );

When inserting an item using the addItemAt() method, any items within the Array
List that are held past the supplied index are moved out by one. The index argument
specified must lie within the length value of the ArraylList, or a RangeError will be
thrown at runtime.

An item within the ArraylList can also be replaced using the setItemAt() method, by

specifying a new item and the index within the source Array at which it should reside:
list.setItemAt( "Martin Foo", 2 );

To remove an item from the Arraylist, use the removeItem() method to specify the

object to be removed or the removeItemAt() method to specify the index at which the
item resides in the source Array object:

list.removeltemAt( 2 );
list.removeItem( list.getItemAt( 2 ) );

The getItemAt() method is used to retrieve an item at a specified index from the Array
List. To retrieve the index at which an item resides in the ArraylList, use the
getItemIndex() method:

trace( "index: " + list.getItemIndex( "Josh Noble" ) );
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12.2 Retrieve and Sort Data from an ArrayCollection

Problem

You need to retrieve certain items from the same ArrayCollection.

Solution

Use the getItemIndex() or contains() method to determine whether an item exists in
the ArrayCollection, and provide a Sort object to the sort property of the ArrayCollec
tion to sort the collection on a certain field and retrieve the first and last items.

Discussion

To see how the various methods of retrieving and sorting the items in an ArrayCollec
tion work, you first need a collection. Declare an ArrayCollection within the <fx:Dec
larations> tag of an MXML document:
<fx:Declarations>
<s:ArrayCollection id="collection">
<fx:0bject name="Martin Foo" age="25" />
<fx:0bject name="Joe Bar" age="15" />
<fx:0bject name="Joe Baz" age="23" />
</s:ArrayCollection>
</fx:Declarations>

To determine whether a complex object is present in the ArrayCollection, you need to
compare the objects’ property values. It might be tempting to try something like this:

private function checkExistence():void

{
trace(collection.contains({name:nameTI.text, age:Number(ageTI.text)}));
trace(collection.getItemIndex({name:nameTI.text, age:ageTI.text}));
// traces -1 if not present

}

However, this will not work, because the contains() and getItemIndex() methods
compare the pointers of the objects, not their actual property values. Because the com-
parison is between two distinct objects—that is, two distinct locations in memory with
unique identifiers—the Flash Player does not recognize them as being equal. Conse-
quently, the getItemIndex() method will not return the index of the item or confirm
that the ArrayCollection contains a match. To determine whether an item with the
same values exists within the collection, you must compare each item in the source
Array of the collection. To do so, use a function similar to this:

private function checkExistence():int
{
var arr:Array = collection.source;
var i:int = arr.length;
while( --1i > -1)
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if(arr[i].name == nameTI.text &3 arr[i].age == Number(ageTI.text))

break;
}
}
return i;

}

The Sort object provides a findItem() method that performs a similar and more flexible
search through all the objects of an ArrayCollection, via the source property of the
ArrayCollection. The findItem() method has the following signature:

public function findItem(items:Array, values:Object, mode:String,
returnInsertionIndex:Boolean = false, compareFunction:Function = null):int

The values parameter can be any object that contains all the properties and required
values. The mode argument value can be Sort.ANY_INDEX_MODE, if you want the index of
any instance; Sort.FIRST_INDEX_MODE, if you want the index of the first instance;
or Sort.LAST INDEX _MODE, if you want the index of the last instance. The
returnInsertionIndex parameter indicates whether the findItem() function should re-
turn the position in the sorted array where the item would be placed if no object
matching the values parameter is found. The compareFunction parameter specifies the
function that the Sort object should use to determine whether two items are similar.

To replace the preceding method, you can use the findItem() method of the Sort object
as follows:

private function checkExistence():int

{
var sort:Sort = new Sort();
return sort.findItem( collection.source,
{name:nameTI.text, age:Number(ageTI.text)},
Sort.ANY INDEX MODE );
}

To sort the ArrayCollection, create a Sort object and pass it an array of SortField
objects. These SortField objects contain a string representing the property within each
object contained by the ArrayCollection that should be used to determine the sort
order. To sort on the age property of each object in the collection, create a Sort object
and pass it a SortField with its field set to age:

private function getOldest():void

{

var sort:Sort = new Sort();

sort.fields = [new SortField("age", false, true)];

collection.sort = sort;

collection.refresh();

trace( collection.getItemAt(0).age + " " + collection.getItemAt(0).name );
}
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This function sorts the ArrayCollection based on the age value of each item, in de-
scending order.

See Also
Recipe 12.1

12.3 Filter an ArrayCollection

Problem

You need to filter an ArrayCollection, removing any results that don’t match the criteria
set in the filter.

Solution

Pass a filter function with the signature function(item:0bject):Boolean to the filter
property of the ArrayCollection. The filter function will return a value of true if the
item should stay in the ArrayCollection, and false if the item should be removed.

Discussion

The filterFunction property is defined on the ICollectionView interface and imple-
mented by the ListCollectionView class, which the ArrayCollection class extends.
After a filterFunction is passed to any class that extends the ListCollectionView—in
this case, an instance of ArrayCollection—the refresh() method must be called in
order for the filter to be applied to the ArrayCollection:

<s:Application xmlns:fx="http://ns.adobe.com/mxml/2009"
xmlns:s="library://ns.adobe.com/flex/spark"
xmlns:mx="1ibrary://ns.adobe.com/flex/mx">

<fx:Declarations>
<s:ArrayCollection id="collection">
<fx:0bject name="Martin Foo" age="25" />
<fx:0bject name="Joe Bar" age="15" />
<fx:0bject name="Joe Baz" age="23" />
</s:ArrayCollection>
</fx:Declarations>

<fx:Script>

<1 [CDATA[
private function applyFilter():void
{
collection.filterFunction = filterFunc;
collection.refresh();
}
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private function filterFunc(value:Object):0Object
{

return (Number(value.age) > 21);

}

1>
</fx:Script>

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

<s:DropDownList labelField="name" dataProvider="{collection}" />
<s:Button label="set filter" click="applyFilter();" />

</s:Application>

[t is important to note that the source array of the Array