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69

 Layout and containers

Now that you have been introduced to ActionScript, and can manipulate visual
effects, let the fun continue! In this chapter we’ll talk about the visual building
blocks and the types of containers you can use to quickly create layouts in a Flex
application. 

Containers are the foundation on which all your visual components rely. They
make it easy for you to group and position collections of visual components. Layout
is hosted within these containers, but is limited to a specific set of components
within a given container. Often referred to as child objects of the host container,
these components can be anything from buttons, tables, graphics, and even other
containers.

This chapter covers:
■ Absolute and automatic layout
■ Constraints-based layout
■ Variable and fixed sizing
■ Containers
■ Dynamic layout with Repeaters
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 It might make it easier to think of a container as a box. You can place items within
the box (including other boxes) and define where they are to be placed, with posi-
tioning specific to each item. 

4.1 Absolute layout
Absolute layout is a composition mode in which you control the exact position and
size of elements you place within the container. 

Containers implement positioning based on a two-dimensional coordinate grid.
The top-left corner of any container represents the home coordinates of 0,0. Any item
placed in the container is positioned in the grid relative to this point. 

One of the benefits of using absolute layout in a container  is it gives you fine-
grained control of how objects are located and sized. Another benefit is Flex (techni-
cally the Flash Player) doesn’t need to burn processing power calculating how items
should look. Instead it uses the coordinates and dimensions you provided for the indi-
vidual items. Using absolute layout is optional for each container you create. This
means you can choose to use this method in one container, but not others. 

A drawback to absolute layout is there’s a chance two items on the screen could be
inadvertently positioned on the same real estate and overlap. If your container is host-
ing a set of static components (that is, previously created items, versus those dynami-
cally generated on the fly) this shouldn’t be a problem.

Let’s get started by taking a look at a container with which you’re already familiar—
the Application container. Using the layout property (shown in bold) you can tell
Flex you want to work in absolute layout mode (listing 4.1).

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 
                layout="absolute">
  <mx:Button label="Button 1"/>
  <mx:Button label="This is Button 2"/>
</mx:Application>

Run the application and look at the results in
figure 4.1. Because we didn’t explicitly specify coordi-
nates, each button defaults to positioning itself at the
top-left corner of the container (coordinates 0,0),
resulting in the buttons overlapping one another.

By explicitly providing values to the Button’s x and y
properties, this situation is easily resolved. As shown in
figure 4.2, adjusting the x property on Button 2 shifts
that button to the right. The following snippet shows
how to make the adjustment:

<mx:Button label="This is Button 2" x="85"/>

Listing 4.1 In absolute layout, the container doesn’t waste effort arranging its children

Figure 4.1 The result of 
omitting coordinates when 
laying out items in absolute 
layout. These buttons overlap.
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As figure 4.2 demonstrates, specifically
defining the coordinate fixes the problem
nicely.  We can shift the button down by pro-
viding a value to the y property:

<mx:Button label="This is Button 2" 
y="30"/>

You can also use both properties at the same time: 

<mx:Button label="Button 1" x="120" y="50" />
<mx:Button label="This is Button 2" x="100" y="80"/>

In this case, we apply coordinates to both buttons
to position  them in the center of the container, as
shown in figure 4.3.

If you’re coming from many years in the HTML
world, you’ll want to train yourself to be aware of
the more creative things you can do in Flex. For
instance, in HTML if you caused an overlap such as
we saw in figure 4.1, it would generally be consid-
ered a bug. The majority of web developers use
HTML tables to lay out pages which prevents overlapping from occurring. In Flex we
can use overlap to our advantage.

It is up to your imagination; there’s nothing to
say that overlapping is bad, and you may very well
want to use the effect as part of your design. For
example, as figure 4.4 demonstrates, you could have
folder icons positioned slightly offset over each
other to represent a folder structure, or depth.

Another cool aspect of absolute positioning is
the x and y properties can also take negative values. This allows you to move an item
out of the visual range, or screen of the container, hiding it until you’re ready to dis-
play it. Let’s try out this effect in listing 4.2.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml"  
                layout="absolute">
  <mx:Button id="button1" label="Show the other button" x="120" y="50"   
                   click="button2.x=170;"/>  
  <mx:Button id="button2" label="Hello!" x="-100" y="80"/>
</mx:Application>

Listing 4.2 Using a negative value in the x property to hide a component off screen

Figure 4.2 Overlapping is fixed in absolute 
layout by explicitly defining a position.

Figure 4.3 Using the x and y 
properties, these buttons were 
positioned on a more granular level.

Figure 4.4 Programmatically you 
can use absolute layout in innovative 

ActionScript 
respondsThe x parameter is

manipulated
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Figure 4.5 shows how the button labeled
Hello!—originally positioned out of view—
appears after clicking Show the other button.
By manipulating these positioning properties
you can make UIs interactive.

TIP The id attribute allows you to uniquely
name an instance of a component
(much the same as with HTML and JavaScript), which you can later use to
access and manipulate the component’s properties and functions.

Absolute layout requires many assumptions regarding positioning. Alternatively, you
can use the constraint approach, which determines positioning relative to certain
anchor points.

4.2 Constraint-based layout
If supplying exact coordinates is impractical for your application you can use a variation
on absolute layout known as constraint-based layout. Instead of specifying x and y coor-
dinates to position components relative to the container’s top-left corner, constraint-
based layout has you position items relative to the edges of the container, or its center.

The advantage of this method is you can configure components to maintain a rela-
tive position within the container, even if the user resizes their window. For example,
if you define a button to be 5 pixels from the bottom-right of your window, a user
could later change the dimensions of that window, but the button would remain 5 pix-
els from the resized bottom and right edges.

To achieve the same results using fixed coordinates would require a considerable
amount of coding in ActionScript to perform the calculations, and update the compo-
nent’s x and y values in response to any changes in window size. 

4.2.1 Basic constraints

Using the constraint-based approach, you only need to tell Flex you want your button
to maintain a position 5 pixels from the bottom right of the window. Flex handles all
the behind-the-scenes work to hold that position for you. Table 4.1 describes all the
properties you can use with constraints.

Table 4.1 Constraint-based properties

Property Type Description

top Number The number of pixels between the top edge of the container 
and the top edge of the component.

bottom Number The number of pixels between the bottom edge of the con-
tainer and the bottom edge of the component.

left Number The number of pixels between the left edge of the container 
and the left edge of the component.

Figure 4.5 The second button is always 
there. It is out of view until a change in its 
horizontal coordinate brings it in view.
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Let’s apply some of the properties listed in Table 4.1 to the previous scenario.
Listing 4.3 illustrates how to anchor a button to the bottom-right corner of the page,
and figure 4.6 shows the results.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 
                layout="absolute">
  <mx:Button label="Hello!" bottom="5" right="5"/>
</mx:Application>

As you can see in figure 4.6, regardless of win-
dow size or shape, the button maintains its
position relative to the bottom-right corner of
the page. If this weren’t convenient enough,
Flex Builder includes a feature that allows
you to easily configure your components
(figure 4.7):

1 In Flex Builder, click the Design View
button to switch into Flex’s visual
mode.

2 Click your Button component.

right Number The number of pixels between the right edge of the container 
and the right edge of the component.

horizontalCenter Number The number of horizontal pixels between the center of the 
container and the center of the component. Note: use of this 
property excludes the use of the top or bottom attributes.

verticalCenter Number The number of vertical pixels between the center of the con-
tainer and the center of the component. Note: use of this 
property excludes the use of the left or bottom attributes.

Listing 4.3 Positioning a button 5 pixels from the bottom-right corner of a window

Table 4.1 Constraint-based properties (continued)

Property Type Description

Figure 4.6 Using constraint-
based layout, this button is 
positioned relative to the 
bottom-right of the page.

Figure 4.7 Design View in Flex Builder 
allows you to control constraints 
interactively.
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3 In the Flex Properties window, scroll down to the Layout section.
4 Notice the check boxes along the top and left side of the layout window. You

should see check marks in the furthest right and bottom check boxes.
5 Click the check boxes at random to see the effect each has on your button’s

position within the window.

For example, if you want your button to
appear in the center of the page, you would
click the center check boxes as shown in
figure 4.8.

NOTE Because Flash has its ancestry in an ani-
mation tool, the term stage is often
used instead of page. Flex developers
come in two varieties: traditional pro-
grammers, and Flash developers and
designers. You’ll notice in discussion
forums and blog postings, the folks
that come from the Flash world tend to use the term stage. When you
hear the phrase centered on stage, it means an item is centered in a con-
tainer or page.

When you want to fix the exact position of a component within a container—no mat-
ter the browser dimensions—use absolute layout. When you want a component to be
able to move relative to a window’s changing dimensions, but stay within a specified
distance of a browser’s edge (or center), use constraint-based layout to handle this
automatically.

If you find you prefer constraints, but need more precise control, Enhanced con-
straints can offer you extended flexibility.

4.2.2 Enhanced constraints

Enhanced constraints, (new in Flex 3) take the concept of constraints one step fur-
ther by allowing you to arbitrarily create hidden horizontal and vertical guidelines
against which you can position components. These guidelines are known respectively
as constraint rows and constraint columns. Guidelines expand your positioning
options beyond the limits of the basic constraint-based layout, with which you can only
designate the edges or center of the container as anchor points.

Constraint rows and constraint columns can be governed by three methods:
■ Fixed—The position is determined by an absolute number (in pixels).
■ Relative—The position is determined by a percentage, relative to the size of the

container.
■ Content-Sized—Similar to relative constraint, with the exception that the position

is based on the content (scaling up and down to accommodate the content),
whereas a relative constraint is based on the size of the container.

Figure 4.8 Constraints can be used to 
position objects relative to the center, as 
well as the edges of the window.
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Two tags are used to implement constraint guides, <mx:ConstraintColumn> (table 4.2)
and <mx:ConstraintRow> (table 4.3), which support the following properties.

Enhanced constraint properties can be a little confusing at first. Instead of explaining
all the rules and describing how Flex applies these properties, we’ll first work through
a couple of examples to help you understand them more clearly. 

TIP Because you’re assuming layout control with constraints, they’re almost
exclusively used with the Canvas container.

The easiest way to remember how Enhanced constraints work is to view them as a
mechanism for splitting the container into sections. Let’s look at examples how we
can do this.
2-COLUMN FIXED SLICE

Let’s start by slicing a container into two sections. We’ll use the <mx:ConstraintCol-
umn> tag to create two columns, as shown in listing 4.4.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 

backgroundColor="white">

Table 4.2 ConstraintColumn properties

Property Type Description

id String A unique identifier (name) for the constraint column.

width Number Optional. Determines the width of a column. This can be a fixed number, 
or a percentage of the total width of the container. If this value is unspec-
ified it will auto-resize based on the size of your item.

minWidth Number Optional. Specifies the minimum width of a column.

maxWidth Number Optional. Specifies them maximum width of a column.

Table 4.3 ConstraintRow properties

Property Type Description

id String A unique identifier (name) for the constraint row.

height Number Optional. Determines the height of a row This can be a fixed number, or 
a percentage of the total height of the container. If this value is unspec-
ified it will auto-resize based on the size of your item.

minHeight Number Optional. Specifies the minimum height of a row.

maxHeight Number Optional. Specifies the maximum height of a row.

Listing 4.4 Using two constraint columns to align a pair of buttons
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  <mx:Canvas width="100%" height="100%">
    <mx:constraintColumns>
      <mx:ConstraintColumn id="col1" width="200"/>
      <mx:ConstraintColumn id="col2" width="50" />
    </mx:constraintColumns>
    <mx:Button label="Button 1" left="col1:0"/>
    <mx:Button label="Button 2" left="col2:0"/>
  </mx:Canvas>
</mx:Application>

Listing 4.4 produces two buttons: Button 1 is 200
pixels from the first constraint column; Button 2
is 50 pixels further right than Button 1
(figure 4.9).

Here are a couple of items to note:

■ We’re telling each button’s left constraint
property to base itself on the ConstraintColumn position.

■ The first portion of the syntax, col1:0, specifies the ConstraintColumn identi-
fied as col1 as the ConstraintColumn we want to use, and the second portion
instructs the button to offset 0 pixels in from that ConstraintColumn—mean-
ing, no offset.

This example is fairly straightforward, and is similar to creating a guide in a graphical
tool to which you can align objects.
2-COLUMN FIXED SLICE WITH BOTH LEFT AND RIGHT CONSTRAINTS

Next, we’re going to make the width of a button scale to the width of the column in
which it is placed. We accomplish this by specifying the right property constraint,
while still using the original ConstraintColumn:

<mx:Button label="Button 1" left="col1:0" right="col1:0"/>
<mx:Button label="Button 2" left="col2:0" right="col2:0"/>

As figure 4.10 shows, the left property is set so
the button will line up against the left side of
the ConstraintColumn. Likewise, the button’s
right side will line up against the right side of
the ConstraintColumn.

That wasn’t too much of a stretch from the
previous example (bad joke). Let’s make things
more interesting by adding rows.
2-ROW MIXED SLICE WITH BOTH TOP AND BOTTOM
CONSTRAINTS

You can construct your page vertically in a similar manner using a row-based
approach. In listing 4.5, we will position a pair of buttons, one above the other, using
both a relative and a fixed ConstraintRow.

Figure 4.9 These buttons are aligned 
against named constraints.

Figure 4.10 These buttons are both 
configured to stretch their left and right 
edges to the constraints.
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<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 

backgroundColor="white">
  <mx:Canvas width="100%" height="100%">
    <mx:constraintRows>
      <mx:ConstraintRow id="row1" height="50%"/> 
      <mx:ConstraintRow id="row2" height="100"/>  
    </mx:constraintRows>
    <mx:Button label="Button 1" top="row1:0" bottom="row1:0"/>
    <mx:Button label="Button 2" top="row2:0" bottom="row2:0"/>
  </mx:Canvas>
</mx:Application>

This method affords you the ability to mix and match abso-
lute and relative sizing approaches. Figure 4.11 illustrates
the results of using the two together, and highlights the
following:

■ Button 1 scales to 50% of the canvas height as the
user resizes the browser.

■ Button 2 always remains 100 pixels in height, and
begins vertically wherever Button 1 ends.

To this point, we’ve presented separate column and row
examples, now let’s combine them in a new exercise. 
2 ROWS + 2 COLUMNS WITH OFFSETS

If your application requires it, you can combine constraint
rows and constraint columns. In listing 4.6, we’re going to
do just that, but in addition, we’re going to make use of the
offset parameter to see how it functions.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 
                backgroundColor="white">
  <mx:Canvas width="100%" height="100%">
    <mx:constraintColumns>
      <mx:ConstraintColumn id="col1" width="100"/>
    </mx:constraintColumns>
    <mx:constraintRows>
      <mx:ConstraintRow id="row1" height="50"/>
      <mx:ConstraintRow id="row2" height="50"/>
    </mx:constraintRows>
    <mx:Button label="Button 1" left="col1:0" right="col1:0" 
                                top="row1:0" bottom="row1:0"/>
    <mx:Button label="Button 2" left="col1:10" right="col1:10" 
                                top="row2:0" bottom="row2:0"/>
  </mx:Canvas>
</mx:Application>

Listing 4.5 Create a relative- and a fixed-size constraint row

Listing 4.6 Create both constraint columns and rows

A relative 
size

A fixed 
size

Figure 4.11 Button 1 
changes in size as its 
constraint row is set to 
relative versus Button 2, 
which is set to a fixed 
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Figure 4.12 displays how your buttons will appear when you run listing 4.6. By now,
you’ve noticed you have a lot of creative freedom to mix and match these constraints
to generate and control a variety of visual effects.

Looking at figure 4.12, we have specified a value in the offset parameter for Button
2 that results in the button being squeezed 10 pixels from the right and left side of the
column. 

Realistically, this is about as complicated a use of constraints
you are likely to see, although you can continue to design even
more creative implementations if you’d like. The last approach
we’ll look at is content-sized constraints.
USING CONTENT-SIZED CONSTRAINTS

Content-sized constraints are enabled automatically by not sup-
plying values to a constraint’s height and width properties. Flex
will scale all items to the column width or row height, which
themselves will be based on the largest item in your container.
Listing 4.7 shows how this is done.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 

backgroundColor="white">
  <mx:Canvas width="100%" height="100%">
    <mx:constraintColumns>
      <mx:ConstraintColumn id="col1"/>
      <mx:ConstraintColumn id="col2"/>
    </mx:constraintColumns>
    <mx:constraintRows>
      <mx:ConstraintRow id="row1" height="50"/>
      <mx:ConstraintRow id="row2" height="30"/>
    </mx:constraintRows>
    <mx:Button label="Button 1" left="col1:0" top="row1:0" width="200"  />
    <mx:Button label="Button 2" left="col1:0" top="row2:0"/>
    <mx:Button label="Button 3" left="col2:0"/>
  </mx:Canvas>
</mx:Application>

This produces results similar to the HTML table
trick of setting the column width to zero, which
causes the column to shrink to the minimum
size needed to accommodate an image. The dif-
ference is, with Flex it is not a hack; you’re in
complete control, as figure 4.13 illustrates.

Buttons 1 and 2 use the same Constraint-
Column, but because Button 1 is the largest component in the container, the Con-
straintColumn defaults to its width.

Listing 4.7 Using content-sized constraints

Figure 4.12 These 
buttons are positioned 
using both column and 
row constraints.

Figure 4.13 In a content-sized 
constraint, the column stretches to the 
size of the largest component within it.
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YOU GET THE IDEA

The best thing you can do is experiment on your own. With so many constraint combi-
nations available, it would take a separate chapter to cover them all. Give random com-
binations a try and see where they lead. There is yet one more feature to point out: you
can manipulate constraint properties using ActionScript. For instance, you can change
the size of your elements based on user interactions or a specific chain of events. (In
chapter 13 we’ll talk about how to use view states to achieve this efficiently.)

As powerful as constraints are, more work on your part is required to ensure your
application has the look you want. If you don’t particularly care about exact position-
ing, you always have the option of automatic layout.

4.3 Automatic layout
Automatic layout is a considerable departure from absolute layout, in which you explic-
itly determine the location and layout of elements within a container. With automatic lay-
out, you’re directing the container to position elements for you. You can choose between
two layout modes: vertical or horizontal—also known as the direction. The container
places child objects, one after another, based on the selected direction (listing 4.8).

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 

➥layout="horizontal">                                                    
<mx:Button label="One"/>
<mx:Button label="Two"/>
</mx:Application>

Figures 4.14 and 4.15 show the difference between
the container-controlled horizontal and vertical lay-
out modes. In figure 4.14, the container positions
the buttons side-by-side because the layout mode in
listing 4.8 is set to horizontal. Try changing the lay-
out property to vertical to see how the container
responds (figure 4.15).

This is obviously much easier than manu-
ally positioning components. Another option
is Spacer. You can liken Spacer to an empty
HTML column (<td width=”100%”></td>),
or, the HTML spacer.gif trick, which was
used for some time to distribute elements
evenly. Table 4.4 shows Spacer’s properties
and their descriptions.      

Listing 4.8 Automatic horizontal layout used to place two buttons side-by-side

Figure 4.14 The application 
container automatically places these 
buttons side-by-side (horizontally).

Figure 4.15 When 
the layout property is 
set to vertical, the 
buttons are placed 
one above the other.
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In listing 4.9, we instruct Spacer to use 100% of the available space, which for the
example, we’ll define as 300 pixels.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 
                layout="horizontal">
  <mx:Button label="One"/>
  <mx:Spacer width="100%" maxWidth="300"/>
  <mx:Button label="Two"/>
</mx:Application>

Figure 4.16 illustrates how Spacer pushes
the buttons apart by applying whatever
space is available between elements (in this
case, just two buttons).

In automatic layout you can use as many
Spacers as you need to achieve the look you want. Listing 4.10, shows how to evenly
space three buttons, at the same time configuring a 10-pixel offset from the side of the
container.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 
                layout="horizontal">
  <mx:Spacer width="10"/>
  <mx:Button label="One"/>
  <mx:Spacer width="50%"/>
  <mx:Button label="Two"/>

Table 4.4 Spacer properties

Value Type Description

width Number Determines how much space to use horizontally. Accepts absolute 
numbers and percentages. 

height Number Determines how much space to use vertically. Accepts absolute num-
bers and percentages.

maxWidth Number Specifies the maximum allowed width of the Spacer. Accepts abso-
lute numbers and percentages.

maxHeight Number Specifies the maximum allowed height of the Spacer. Accepts abso-
lute numbers and percentages.

minWidth Number Specifies the minimum required width of the Spacer. Accepts abso-
lute numbers and percentages.

minHeight Number Specifies the minimum required height of the Spacer. Accepts 
absolute numbers and percentages.

Listing 4.9 Use a Spacer to push two buttons apart

Listing 4.10 Multiple Spacers can be used to evenly distribute several components

Figure 4.16 These buttons were pushed to 
the edge using Spacer.
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  <mx:Spacer width="50%"/>
  <mx:Button label="Three"/>
  <mx:Spacer width="10"/>
</mx:Application>

By adding multiple Spacers (figure 4.17)
you can evenly distribute components using
relative-based (percentage) sizing.

Whether you use automatic or absolute lay-
out for your project, components themselves
are capable of controlling their own size.

4.4 Variable and fixed sizing
Similar to HTML, but far beyond what HTML supports, all Flex visual components sup-
port variable and fixed sizing. 

This is made possible by the width and height properties which accept not only
fixed values to define the element size in absolute numbers (in pixels), but also per-
centages that scale your item relative to the size of its host container. .

4.4.1 Variable sizing

To demonstrate variable sizing, let’s again use our workhorse Button component. If
you want a button to scale proportionally but not exceed 80% of the width of the host
container, you can simply use the code:

<mx:Button label="Hello!" width="80%"/>

This results in a button that spans 80% of the
browser window’s width as shown in figure 4.18.

You can apply this technique to the vertical
axis as well, or both height and width proper-
ties at the same time:

<mx:Button label="Hello!" width="80%" 

➥height="80%"/>

If you want your button centered on the page,
set horizontalCenter="0" and vertical-

Center="0".
That takes care of variable sizing. Now, let’s look at its counterpart—fixed sizing.

4.4.2 Fixed Sizing

Fixed sizing isn’t much of a departure from variable sizing. You use the same parame-
ters, except instead of specifying percentages you use whole numbers to specify the
dimensions of your component (in pixels).

To make our button 120 pixels wide, and 80 pixels high you would use:

<mx:Button label="Hello!" width="120" height="80"/>

Figure 4.17 Showing two equal spaces 
between, and a specifically defined offset at 
each end sets these buttons in their place.

Figure 4.18 Scaled to 80%, this button will 
consume 80% of the page width as the page 
changes in size.
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There’s not much more to say about fixed sizing; it is extremely simple! Now that we
can control the size and positioning of components, and are familiar with the princi-
ples behind automatic layout, we'll explore the containers that utilize these features.

4.5 Containers
Containers provide your application a visual structure by providing frames in which to
house your display components. Flex comes with a variety of containers, and each pro-
vides unique characteristics. Their purpose is universal—to help you lay out your com-
ponents visually rather than programmatically.

4.5.1 Application container

The Application container we’ve been using all along is indeed special. All Flex pro-
grams have an Application container, but because your application itself is rooted
within it, you can only use one container of this type for each application you create.
From a layout perspective, the layout property (table 4.5) gives you the options of
automatic or manual positioning.

Adding these values into code would look like this:

<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 

➥layout="absolute">

<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 

➥layout="vertical">

<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 

➥layout="horizontal">

Another unique characteristic of the root container is the preloader which is the
progress bar you see when launching a Flex application. You can turn the preloader
off by inserting the following code:

<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 
usePreloader="false">

Because this is the top-level object of your application, you can use it to house global vari-
ables and functions, allowing you to access them from anywhere within your application.

Table 4.5 The layout property accepts three values.

Value Description

absolute Instructs the container to be use absolute positioning mode in which you explicitly 
position each child component

horizontal Instructs the container to automatically lay out its child components horizontally

vertical Instructs the container to automatically lay out its child components vertically
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Custom components is a subject we’ll take up in detail in chapter 17, but briefly,
custom components are a means to modularize your code. Listing 4.11 demonstrates
how to invoke a custom component.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" xmlns:local="*">
  <mx:Script>
    public var myString:String = "hello!";  
  </mx:Script>
  <local:customComponent/>
</mx:Application>

You also have a publicly accessible variable (meaning anyone or anything can access
it) in your main application file that carries a message. You can use a custom compo-
nent in a file we’ll call customComponent.mxml, to access that variable (listing 4.12).

<?xml version="1.0" encoding="utf-8"?>
<mx:Canvas xmlns:mx="http://www.adobe.com/2006/mxml">
<mx:Button label="{mx.core.Application.application.myString}"/>
</mx:Canvas>

After running the application you should end up with a button that says hello!. You
have many types of containers in your file but you’ll have only one Application con-
tainer. For simplicity, the next core container we’ll look at will be the Canvas container.

4.5.2 Canvas container

Canvas containers are the most basic types of container, but they’re lightweight and
not very robust. Although you get a performance boost using it, the tradeoff is in func-
tionality. The performance boost comes from sacrificing the ability to automatically
lay out any visual components within it. It assumes you will do this manually using the
absolute or constraint-based layout options described earlier in this chapter.

If you are expecting to use specific sizing, or plan on containing something so sim-
ple that it doesn’t requires automatic layout, you could take advantage of the
enhanced performance afforded by using the Canvas container.  

The previous example demonstrated this perfectly. A Canvas container was used as
a custom component which was embedded as part of a larger piece. One thing to
remember is if you have multiple items inside the Canvas container, make sure you
have set their positioning carefully, otherwise, they’ll overlap. Listing 4.13 presents
multiple Canvas containers used to group components.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" 
                layout="vertical" >

Listing 4.11 Invoking a custom component 

Listing 4.12 customComponent.mxml—accessing the application’s variables

Listing 4.13 Multiple Canvas containers used to group components

The 
message
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  <mx:Canvas width="200">
    <mx:Text text="A"/><mx:Button label="B" x="20" y="0"/>
  </mx:Canvas>
  <mx:Canvas width="200">
    <mx:Text text="C"/><mx:Button label="D" x="20" y="0"/>
  </mx:Canvas>
</mx:Application>

Some interesting points to note at this juncture. We have two
Canvases which are being automatically positioned (figure 4.19)
as a result of the layout="vertical" property of the Applica-
tion tag. Both buttons are using the same x and y properties, but
because they’re relative to the top left corners of the parent con-
tainer (versus the coordinates of the screen or application), they
display in different positions.

In figure 4.19 we see the two Canvases are stacked as a result
of the automatic layout feature of the Application container.
Within each Canvas, the position is manually controlled.

If automatic layout is what you want, the Box containers are designed to do just that. 

4.5.3 Box, HBox, and VBox containers

Using combinations of Box containers will give you quite a bit of flexibility in arrang-
ing components in your application. These are particularly handy when you’re sup-
porting a variable-width application—such as when you intend the user to change the
size of the window—and you want Flex to calculate the best way to handle the layout.

A Box is a square container that by default lays out its child objects vertically
(listing 4.14). 

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" >
  <mx:Box>
    <mx:Button label="A"/><mx:Button label="B"/>
  </mx:Box>
</mx:Application>

The code in listing 4.14 produces two button
components that will be stacked one above the
other (figure 4.20). You can change the direc-
tion of the layout using the direction="hori-
zontal" attribute, but there is a more direct way
to do this by instead using the HBox (Horizontal
Box) and VBox (Vertical Box) containers.

You can nest boxes to achieve a more desired effect, as shown in listing 4.15.

Listing 4.14 The Box container is used to automatically lay out components vertically 

Figure 4.19 Multiple 
Canvases were used 
to group these 
components.

Figure 4.20 The Box 
container works 
automatically to 
handle the layout.
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<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" >
  <mx:VBox>
    <mx:HBox>
      <mx:Text text="Button"/> <mx:Button label="A"/>
    </mx:HBox>
    <mx:HBox>
      <mx:Text text="Button"/> <mx:Button label="B"/>
    </mx:HBox>
  </mx:VBox>
</mx:Application>

After compiling the application, you’ll see a table-like structure
of text and buttons as shown in figure 4.21.

A bit of caution—don’t go too crazy nesting as you’ll start tak-
ing a performance hit if you nest too deeply. This is due to the
complex negotiation that goes on between components and all
their child objects as Flex, through Flash Player, calculates how
and where elements are going to be positioned on the screen.
The rule of thumb here is, if you need to nest—go for it. But if
you have other options available, definitely consider using them first. 

4.5.4 Panel container

Definitely a crowd favorite, the Panel container is used as a top-level container for the
entire application (although you can have panels inside of panels). What’s neat about
this container is it adds a title and status bar to the top of the window, and by default
draws a border around its child objects.

Vertical placement is the default layout behavior for Panel containers, but as shown
in listing 4.16, you can use the layout property to change this to horizontal or absolute.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
<mx:Panel title="My Application" status="Welcome" 
          width="200" layout="horizontal">
<mx:Text text="Button"/> <mx:Button label="B"/>
</mx:Panel>
</mx:Application>

Note how the layout property is set to horizontal,
causing the Text and Button components in
figure 4.22 to position themselves side-by-side.

In addition to the cool border around it, and the
title area at the top, Panel containers can also support
features such as a ControlBar. 

Listing 4.15 Using nested boxes for more complex layout

Listing 4.16 Using the layout property to change how components lay out

Figure 4.21 Nested 
boxes can lay out 
components horizon-
tally and vertically.

Figure 4.22 Using horizontal 
layout, these components were 
placed side-by-side.
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4.5.5 ApplicationControlBar and ControlBar containers

These containers are unique in that you don’t use them by themselves. As their name
implies, they add a control bar area to your application. Let’s take a look.

The ApplicationControlBar container creates an area that’s common with Win-
dows applications, in which functions such as file, edit, and view are grouped. To use
this container, you combine it with the Application container as presented in
listing 4.17.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
  <mx:ApplicationControlBar width="300">
    <mx:Button label="Back"/>
    <mx:Button label="Forward"/>
    <mx:TextInput width="60"/><mx:Button label="Search"/>
  </mx:ApplicationControlBar>
</mx:Application>

Similarly, the ControlBar container can be paired with a Panel or a TitleWindow
(more commonly known as a pop-up window). Take a look at listing 4.18 which adds a
ControlBar to a panel.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
<mx:Panel title="My Application" layout="vertical" width="300">
<mx:Text text="What's your email?"/>
<mx:TextInput/>
<mx:ControlBar>
<mx:Button label="Cancel"/>
<mx:Button label="Save"/>
</mx:ControlBar>
</mx:Panel>
</mx:Application>

By combining the two, you end up with a lay-
out such as illustrated in figure 4.23.

This is a convenient way to add flow, as well
as access to application-wide functionality.

4.5.6 DividedBox, HDividedBox, and VDividedBox 
containers

This group of containers can be considered
the big brothers to the Box. They provide an
extra bit of juice with their ability to split the
box with a divider bar that can be reposi-
tioned. This is similar to HTML Frames where frame resizing was enabled.

Listing 4.17 The ApplicationControlBar provides easy access to functionality

Listing 4.18 Panels can also make use of the ControlBar 

Figure 4.23 The 
ApplicationControlBar used at the 
top; the panel has a ControlBar too.



87Containers

Just like Box, DividedBox supports both horizontal and vertical (default) layout
using the direction attribute. For a direct route you can use HDividedBox (horizontal
layout) or VDividedBox (vertical layout).

Using the mouse pointer, you can click the divider’s hotspot to resize the pane.
This option permits users to customize their viewing space. In addition, you can nest
them for some interesting and useful layouts.

In listing 4.19, a number of DividedBoxes are used to split portions of the application.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
  <mx:Panel title="Reports Dashboard" width="300">
    <mx:DividedBox direction="horizontal" width="100%">
      <mx:VBox backgroundColor="#eeeeee" height="100%">
        <mx:Text text="Categories" fontWeight="bold"/>
        <mx:Button label="Finance" width="100%"/>
        <mx:Button label="Operations" width="100%"/>
        <mx:Button label="I.T" width="100%"/>

        <mx:Button label="Support" width="100%"/>
        <mx:Button label="Network" width="100%"/>
      </mx:VBox>
      <mx:VDividedBox width="50%" height="100%">
        <mx:VBox backgroundColor="#eeeeee" width="100%" >
          <mx:Text text="Finance Reports" fontWeight="bold"/>
          <mx:Text text="2008 Q1 Sales"/>
          <mx:Text text="2008 Q2 Sales"/>
        </mx:VBox>
        <mx:VBox backgroundColor="#eeeeee" width="100%" >
          <mx:Text text="2008 Q1 Sales" fontWeight="bold"/>
          <mx:Text text="North America: $2,832,132"/>
          <mx:Text text="Europe: $1,912,382"/>
          <mx:Text text="Asia: $3,112,987"/>
        </mx:VBox>
      </mx:VDividedBox>
    </mx:DividedBox>
  </mx:Panel>
</mx:Application>

This type of container is particularly useful when
setting up drill-down displays, such as dashboards.

If you have a lot of information to present in
any of these divided sections (figure 4.24), this
convenient mechanism allows the user to adjust
how each section of real estate is allocated, giving
the opportunity to adjust the view to see more of
what’s important.

Working with forms is always an aspect to any
application, and there is a container for that too.

Listing 4.19 Using divided boxes to allow the user to resize portions of the screen

Figure 4.24 Divided boxes allow the 
user to customize the dimensions of the 
application.
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4.5.7 Form container

The purpose of the Form container is to make it easy to lay out a form in your applica-
tion.  The Form container is similar to creating forms in HTML, but in Flex the Form
container has mechanisms to place labels beside each of your form input fields.
Unlike HTML, which requires form elements to be contained within an HTML form
tag, the Flex Form container is purely for lay out and it is not necessary to have form
items within the container.

The Form container is one of a collection of three tags:

■ Form—The main container
■ FormHeader—An optional component for adding section headers
■ FormItem—A component that lets you associate text with each form input field

Putting these together, listing 4.20 builds a form to capture user input.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
  <mx:Form>
    <mx:FormHeading label="Contact Info"/>
    <mx:FormItem label="First Name">
      <mx:TextInput/>
    </mx:FormItem>
    <mx:FormItem label="Last Name">
      <mx:TextInput/>
    </mx:FormItem>
  </mx:Form>
</mx:Application>

Figure 4.25 shows a basic login window, such as you
can see in many applications. The form-related con-
tainers make it easy to create the pattern of field
label and field input.

If you need more flexibility then the two column
approach of a form, check out the Grid container.

4.5.8 Grid container

The Grid container is very similar to an HTML table in that there is a top-level grid tag
to signal the start of the grid, a GridRow tag for entering rows, and a GridItemtag for
entering data into each cell. Let’s make use of the Grid container to build an MP3
player control panel (listing 4.21).

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
  <mx:Grid>

Listing 4.20 Making use of form-related containers

Listing 4.21 Making use of the Grid container

Figure 4.25 Form containers make 
it easy to lay out input components 
and give each component a label.
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    <mx:GridRow>     
      <mx:GridItem>
        <mx:Button label="Rewind"/>
      </mx:GridItem>
      <mx:GridItem>
        <mx:Button label="Play"/>
      </mx:GridItem>
      <mx:GridItem>
        <mx:Button label="Forward"/>
      </mx:GridItem>
    </mx:GridRow>
    <mx:GridRow>       
      <mx:GridItem colSpan="3">
        <mx:Button label="STOP" width="100%"/>
      </mx:GridItem>
    </mx:GridRow>
  </mx:Grid>
</mx:Application>

If you want a row to span more than one column
(figure 4.26), you can use the rowSpan attribute on
any GridItem.

Now that we’re familiar with the Grid con-
tainer, let’s talk about another container that sup-
ports table-like approach to layout: the Tile
container. 

4.5.9 Tile container

Tile containers are similar to a Grid, except there’s no row or column spanning
allowed. Tile containers lay out child objects within cells, or tiles, that metaphorically
speaking is very similar to laying out tiles on a floor. Of particular strength, the Tile
container will create tiles as necessary when you have a dynamic number of items you
want to display, such as a collection of image thumbnails. 

NOTE When driven by data the Tile container will create and remove tiles as the
data changes.

As with other containers, it supports the direction property. The default is horizontal
but it also accepts vertical. The purpose of this property is to instruct the Tile con-
tainer to generate each new tile in a specified direction until it runs out of space, at
which point it will begin a new row or column.

Let’s take a look at an example that uses the Tile container to display a list of
weather icons (listing 4.22).

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
  <mx:Tile direction="horizontal" >

Listing 4.22 The Tile container is used to automatically lay out weather icons

Create the 
first row

Create the 
second row

Figure 4.26 Control panel showing 
the layout abilities of the Grid 
container, which produces results 
similar to HTML tables.
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    <mx:Image source="heavyrain.png"/>
    <mx:Image source="partlycloudy.png"/>
    <mx:Image source="sunny.png"/>
    <mx:Image source="thunder.png"/>
    <mx:Image source="cloudy.png"/>
    <mx:Image source="drizzle.png"/>
    <mx:Image source="snow.png"/>
    <mx:Image source="clearnight.png"/>
  </mx:Tile>
</mx:Application>

Run the application and you can see, as shown in
figure 4.27, we have a number of weather icons presented in
a grid-like display. Nifty!

The Tile container is useful when you have an unknown
number of items that you want to display in a catalog format.
Another way to achieve the same effect is by using a
Repeater component.  

4.6 Dynamic layout with Repeaters
When you have a static number of items to display, presenta-
tion is easy. But what if this amount is dynamic? This is when
the use of a Repeater can help.

A Repeater is a nonvisual component that iterates over a collection of information,
creating components on the fly as it moves along. One of the most common uses for
this type of functionality is dynamic forms, or catalog-like interfaces. In such scenar-
ios, a database is queried to retrieve a list of context-relevant information, upon which
a UI is generated.

4.6.1 dataProvider sneak peek

A dataProvider represents a source of data; it is a reference (similar to a pointer) to
where a source of information may be found. We’ll discuss dataProviders in more
detail in chapter 8, but we need to briefly introduce them here, as they are used to
drive Repeaters, and therefore relevant to the examples that follow.

The type of data a dataProvider represents is similar in nature to an array.
Although Flex does have arrays, it utilizes what are known as collections for dataPro-
viders. Put bluntly, a collection is an array on steroids, and a lot more built-in capabil-
ities such as sorting and filtering. 

TIP For you ColdFusion folks, think of a collection as similar to an array of
structures. Java folks might view it similar to an ArrayList of Hashmaps.

You can give a dataProvider a plain array and it will work fine, because Flex will wrap
a collection around the array behind the scenes. Using the previous tile example, in
listing 4.23 let’s make a collection out of our list of weather icons using a type of col-
lection called an ArrayCollection.

Figure 4.27 The Tile 
container lays out its child 
objects in a tile pattern.



91Dynamic layout with Repeaters

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" xmlns:local="*">
<mx:Script>
  <![CDATA[
    import mx.collections.ArrayCollection;
    [Bindable]
    public var images:ArrayCollection =  
        new ArrayCollection(                                        
                [                                                       
                 {source:"heavyrain.png"},
                 {source:"partlycloudy.png"},
                 {source:"sunny.png"},
                 {source:"thunder.png"},
                 {source:"cloudy.png"},
                 {source:"drizzle.png"},
                 {source:"snow.png"},
                 {source:"clearnight.png"}
                ]
               );
]]>
</mx:Script>
</mx:Application>

The following is a description of the configurations in listing 4.23:

■ The collection’s library is imported, enabling us to use it.
■ An instance of an ArrayCollection (a type of collection) is created. 
■ The code, [Bindable], informs anyone binding to the variable when changes

occur—when changes do occur, the variable prompts whoever is binding to it to
respond appropriately, such as updating the display.

■ An ArrayCollection was created using shorthand array notation.
■ Square [ ] brackets are used to indicate an array.
■ Braces { } are used to indicate an object.

Consequently, we’re passing an array of objects. In the real world, we might have queried a
database to get this information, and the ArrayCollection would be the query result.

Now that we’ve established where the data is coming from, the next step is to know
what properties and events are available to connect us into the Repeater.

4.6.2 Properties and events of a Repeater

In order to make effective use of a Repeater we need to know what properties exist,
and how they can be applied. Table 4.6 lists these properties, the most important of
which is dataProvider, used to target a source from which to retrieve data.

Listing 4.23 image file names are contained inside an ArrayCollection variable

Configure images 
in a variable
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Table 4.7 lists a group of events we can use to execute code through the Repeater.

If you make use of events you would need to evaluate properties such as currentIndex
and currentItem to learn the status of the properties. We’ll show you an example
later in this chapter.

4.6.3 Creating the Repeater

The next thing we need to do is create a Repeater using the <mx:Repeater> tag, and
specify the dataProvider we want it to use. Listing 4.24 shows what this would look like.

<mx:Tile direction="horizontal" >
  <mx:Repeater id="myRepeater" dataProvider="{images}">

  </mx:Repeater>
</mx:Tile>

Table 4.6 Properties of the Repeater

Property Type Description

id String The identifier of the Repeater

dataProvider Object A reference to the data to iterate.

startingIndex Number The index at which to start the loop. Defaults to 0.

count Number Sets the number of loops to conduct. Defaults to the size of 
the dataProvider.

currentIndex Number Stores the current position in the loop (starting at 0) you 
can use to check where in the loop you currently are. This is 
a read-only property.

currentItem Object A reference to the object to which currentIndex is 
pointing.

recycleChildren Boolean A performance setting that allows Flex to reuse Child com-
ponents if possible. Allowed values are true (default) or 
false.

Table 4.7 Repeater-based events

Event Description

repeat Occurs after each iteration of a loop

repeatStart Occurs as the Repeater is about to begin looping

repeatEnd Occurs after the last iteration is complete

Listing 4.24 An ArrayCollection will feed the Repeater’s dataProvider
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The Repeater is inside Tile because we want it to create child objects inside the Tile
by looping over the ArrayCollection. Adding what you’ve learned about a
Repeater’s properties, the last piece is to add the component that we want created
with each iteration—for this example, an Image component. Using the currentItem
property we can use the binding mechanism of Flex to get the current image at any
point in time:

<mx:Image source="{myRepeater.currentItem.source}"/>

Let’s put this all together in listing 4.25 and see what the code looks like.

<?xml version="1.0" encoding="utf-8"?>
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" xmlns:local="*">
  <mx:Script>
    <![CDATA[
      import mx.collections.ArrayCollection;
      [Bindable]
      public var images:ArrayCollection =     
            new ArrayCollection([                  
                     {source:"heavyrain.png"},{source:"partlycloudy.png"}, 
                     {source:"sunny.png"},{source:"thunder.png"},
                     {source:"cloudy.png"},{source:"drizzle.png"},
                     {source:"snow.png"},{source:"clearnight.png"}]);
    ]]>l
  </mx:Script>
  <mx:Tile direction="horizontal" >
    <mx:Repeater id="myRepeater" dataProvider="{images}">
      <mx:Image source="{myRepeater.currentItem.source}"/>
    </mx:Repeater>                                                         
  </mx:Tile>
</mx:Application>

To no surprise, the output in figure 4.28 is exactly the same
visually as before (figure 4.27), except you can now add or
remove items to the ArrayCollection, without needing to
change the code that handles the output.

Think of a Repeater as a loop statement that iterates over
an array. The item in the array to which the iteration is cur-
rently pointing is accessible via the Repeater’s currentItem
and currentIndex properties.

Generating the display is the major goal of a Repeater,
but with Flex there are always events available to react when
certain triggers occur.

4.6.4 Working with Repeater events

You can easily tie into the events of a Repeater by specifying
what ActionScript you want to execute. In the Repeater, we’re going to specify a cou-
ple of event handlers to invoke when these events occur:

Listing 4.25 Using images, loop and create image components

Store all the 
filenames

Create 
images

Figure 4.28 Using a 
Repeater, these Image 
components were created 
on the fly using an 
ArrayCollection 
variable.
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  <mx:Repeater id="myRepeater" dataProvider="{images}" 
               repeatStart="handleRepeatStart()"
               repeat="handleRepeat()"
               repeatEnd="handleRepeatEnd()">

The code for these event handlers looks along the lines of listing 4.26.

 public function handleRepeatStart():void
 {
   mx.controls.Alert.show("Repeater starting!");
 }

 public function handleRepeat():void
 {
    trace("Currently on index:" + myRepeater.currentIndex);
    trace("Image is:" + myRepeater.currentItem.source);
 }

 public function handleRepeatEnd():void
 {
   mx.controls.Alert.show("Repeater finished!");
 }

If you were to run this script, you would see two pop-up alerts for the start and end
events, and your output log (listing 4.27) would have a line item for each image.

Currently on index:0
Image is:heavyrain.png
Currently on index:1
Image is:partlycloudy.png
Currently on index:2
Image is:sunny.png
Currently on index:3
Image is:thunder.png
Currently on index:4
Image is:cloudy.png
Currently on index:5
Image is:drizzle.png
Currently on index:6
Image is:snow.png
Currently on index:7
Image is:clearnight.png

NOTE For more information on how to configure logging, see chapter 23.

Repeaters are a handy way of generating components from a collection of variable data.

Listing 4.26 Collection of functions to handle Repeater events

Listing 4.27 The output from the Repeater events per listing 4.26
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4.7 Summary
Flex’s display is predicated on the concept of layout. You have the option of choosing
the simple approach—absolute layout, wherein you control the coordinates of each
component. Or, you can choose a variation of that, the constraint-based layouts, which
let you specify the position of elements relative to locations on the window itself, such
as its edges, or the center point.

Because the browser window dimensions can vary, you can use automatic layout to
let Flex do the calculations to position all the components. And it is not an all or noth-
ing-at-all proposition; using containers you can mix and match your use of automatic
and absolute layout.

Flex comes with a number of containers, each of which provides a unique
approach to layout and UI positioning.

But what if the components don’t exist initially? If you need to make components
on the fly based on a set of data, you can use a Repeater to generate those for you.

The Form container in Flex is nothing more than a standard container, but in the
next chapter, we’ll go into how to actually create forms and capture user input.




