












































Chapter 3: Creating Applications and Activities

Q provider Provider tags are used for each of your application’s Content Providers.
Content Providers are used to manage database access and sharing within and between
applications and are examined in Chapter 6.

<provider android:permission="com.paad.MY_PERMISSION"
android:name=".MyContentProvider"
android:enabled="true"
android:authorities="com.paad.myapp.MyContentProvider">
</provider>

O receiver Byaddinga receiver tag, you can register a Broadcast Receiver without
having to launch your application first. As you'll see in Chapter 5, Broadcast Receivers
are like global event listeners that, once registered, will execute whenever a matching
Intent is broadcast by an application. By registering a Broadcast Receiver in the mani-
fest, you can make this process entirely autonomous. If a matching Intent is broadcast,
your application will be started automatically and the registered Broadcast Receiver
will be run.

<receiver android:enabled="true"
android:label="My Broadcast Receiver"
android:name=".MyBroadcastReceiver">
</recelver>

0 uses-permission As part of the security model, uses-permission tags declare the permis-
sions you've determined that your application needs for it to operate properly. The permissions
you include will be presented to the user, to grant or deny, during installation. Permissions
are required for many of the native Android services, particularly those with a cost or security
implication (such as dialing, receiving SMS, or using the location-based services). As shown
in the item below, third-party applications, including your own, can also specify permissions
before providing access to shared application components.

<uses-permission android:name="android.permission.ACCESS_LOCATION">
</uses-permission>

0 permission Before you can restrict access to an application component, you need to define
a permission in the manifest. Use the permission tag to create these permission definitions.
Application components can then require them by adding the android:permission attribute,
Other applications will then need to include a uses-permission tag in their manifests (and
have it granted) before they can use these protected components.

Within the permission tag, you can specify the level of access the permission will permit
(normal,dangerous,signature,signatureOrSystem)alabd4andanexﬂﬂnalmsounx
containing the description that explain the risks of granting this permission.

<permission android:name="com.paad.DETONATE_DEVICE"
android:protectionLevel="dangerous"
android:label="8elf Destruct"
android:description="@string/detonate_description">
</permission>

O instrumentation Instrumentation classes provide a framework for running tests on your
Activities and Services at run time. They provide hooks to monitor your application and its
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interaction with the system resources. Create a new node for each of the test classes you've cre- ’ :
ated for your application.

<instrumentation android:label="My Test"
android:name=" ,MyTestClass"
android: targetPackage="com.paad.aPackage">
</instrumentation> I

A more detailed description of the manifest and each of these nodes can be found at

http://code.google.com/android/devel /bblocks-manifest.html

|

|

|
The ADT New Project Wizard automatically creates a new manifest file when it creates a new project. } :
|

|

You'll return to the manifest as each of the application components is introduced.

Using the Manifest Editor |

The ADT plug-in includes a visual Manifest Editor to manage your manifest, rather than your having to
manipulate the underlying XML directly. |

To use the Manifest Editor in Eclipse, right-click the AndroidMani fest .xm1 file in your project folder, !
and select Open With © Android Manifest Editor. This presents the Android Manifest Overview |
screen, as shown in Figure 3-1. This gives you a high-level view of your application structure and pro- ,
vides shortcut links to the Application, Permissions, Instrumentation, and raw XML screens. 1
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[Flo Edit lsvigale Search Project Run Window Help |
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|
The content of the Android Manifest is made up of three sections. You can also edit the XML 1
| directly,

<- Application: Activities, intenl filters, providers, services and receivers. |I
Q¢ Permission: Permissions defined and permissions used. I
€\ Instrumentation: Instrumentation defined.

€ XML Source: Directly edit the AndroidManifest.xml file.
< Documentation: Documentation from the Android SDK for AndroidManifestxml. I
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Figure 3-1 I
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Each of the next three tabs contains a visual interface for managing the application, security, and instru-
mentation (testing) settings, while the last tag (using the manifest’s filename) gives access to the raw XML,

Of particular interest is the Application tab, shown in Figure 3-2. Use it to manage the application node
and the application component hierarchy, where you specify the application components.
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Figure 3-2

You can specify an application’s attributes — including its Icon, Label, and Theme — in the Application
Attributes panel. The Application Nodes tree beneath it lets you manage the application components,
including their attributes and any associated Intent Filter subnodes.

The Android Application Life Cycle

Unlike most traditional environments, Android applications have no control over their own life cycles.
Instead, application components must listen for changes in the application state and react accordingly,
taking particular care to be prepared for untimely termination.

As mentioned before, by default, each Android application is run in its own process that’s running a
separate instance of Dalvik. Memory and process management of each application is handled exclu-
sively by the run time.

While uncommon, it’s possible to force application components within the same application

to run in different processes or to have multiple applications share the same process using the

android:process attribute on the affected component nodes within the manifest.

Android aggressively manages its resources, doing whatever it takes to ensure that the device remains
responsive. This means that processes (and their hosted applications) will be killed, without warning if
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necessary, to free resources for higher-priority applications — generally those that are interacting
directly with the user at the time. The prioritization process is discussed in the next section. ‘
I

Understanding Application Priority ‘
and Process States |

The order in which processes are killed to reclaim resources is determined by the priority of the hosted l
applications. An application’s priority is equal to its highest-priority component.

Where two applications have the same priority, the process that has been at a lower priority longest ‘ ,
will be killed first. Process priority is also affected by interprocess dependencies; if an application has a '
dependency on a Service or Content Provider supplied by a second application, the secondary applica-

tion will have at least as high a priority as the application it supports. I

All Android applications will remain running and in memory until the system needs its resources for
other applications.

I
Figure 3-3 shows the priority tree used to determine the order of application termination. |

| 1. Active Process Gl

2. Visible Process

:"-_:_-_ R

3. Started Service Process
[

N - .
L4.BackgroundPr0cess ] Low Priority Hf

N\ High Priority ’|:
' [

|

|

i

r._‘_“\ i

v

5. Empty Process

Figure 3-3 |

|
It’s important to structure your application correctly to ensure that its priority is appropriate for the ‘
work it’s doing. If you don't, your application could be killed while it’s in the middle of something
important. ||

The following list details each of the application states shown in Figure 3-3, explaining how the state is |
determined by the application components comprising it: |

O Active Processes Active (foreground) processes are those hosting applications with compo- .
nents currently interacting with the user. These are the processes Android is trying to keep |
responsive by reclaiming resources. There are generally very few of these processes, and they !
will be killed only as a last resort. |
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Active processes include:

O  Activities in an “active” state; that is, they are in the foreground and responding to user
events. You will explore Activity states in greater detail later in this chapter.

O  Activities, Services, or Broadcast Receivers that are currently executing an
onReceive event handler.

Q  Services that are executing an onsStart, onCreate, Or onDestroy event handler.

01 Visible Processes Visible, but inactive processes are those hosting “visible” Activities. As the
name suggests, visible Activities are visible, but they aren’t in the foreground or responding to
user events. This happens when an Activity is only partially obscured (by a non-full-screen or
transparent Activity). There are generally very few visible processes, and they’ll only be killed
in extreme circumstances to allow active processes to continue.

O  Started Service Processes Processes hosting Services that have been started. Services support
ongoing processing that should continue without a visible interface. Because Services don’t
interact directly with the user, they receive a slightly lower priority than visible Activities. They
are still considered to be foreground processes and won't be killed unless resources are needed
for active or visible processes. You'll learn more about Services in Chapter 8.

O  Background Processes Processes hosting Activities that aren’t visible and that don’t have any
Services that have been started are considered background processes. There will generally be a
large number of background processes that Android will kill using a last-seen-first-killed pat-
tern to obtain resources for foreground processes.

O  Empty Processes To improve overall system performance, Android often retains applications
in memory after they have reached the end of their lifetimes. Android maintains this cache to
improve the start-up time of applications when they’re re-launched. These processes are rou-
tinely killed as required.

Externalizing Resources

No matter what your development environment, it's always good practice to keep non-code resources like
images and string constants external to your code. Android supports the externalization of resources
ranging from simple values such as strings and colors to more complex resources like images (drawables),
animations, and themes. Perhaps the most powerful resources available for externalization are Jayouts.

By externalizing resources, they become easier to maintain, update, and manage. This also lets you eas-
ily define alternative resource values to support different hardware and internationalization.

You'll see later in this section how Android dynamically selects resources from resource trees that let
you define alternative values based on a device’s hardware configuration, language, and location. This
lets you create different resource values for specific languages, countries, screens, and keyboards. When
an application starts, Android will automatically select the correct resource values without your having
to write a line of code.

Among other things, this lets you change the layout based on the screen size and orientation and cus-
tomize text prompts based on language and country.
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Creating Resources . |

Application resources are stored under the res/ folder of your project hierarchy. In this folder, each of
the available resource types can have a subfolder containing its resources.

If you start a project using the ADT wizard, it will create a res folder that contains subfolders for the
values, drawable, and layout resources that contain the default layout, application icon, and string
resource definitions, respectively, as shown in Figure 3-4.

4 32 Todo_List
> ™ src
: W Android Library
(> assets
& 5 res |
4 (= drawable
(@ icon.png
4 = layout |
[; mainxmk
4 & values [
[® strings.xml
‘@ AndroidManifestxml

Figure 3-4

There are seven primary resource types that have different folders: simple values, drawables, layouts,
animations, XML, styles, and raw resources. When your application is built, these resources will be
compiled as efficiently as possible and included in your application package.

This process also creates an R class file that contains references to each of the resources you include in
your project. This lets you reference the resources in your code, with the advantage of design time syn-
tax checking.

The following sections describe the specific resource types available within these categories and how to |
create them for your applications. !

In all cases, the resource filenames should contain only lowercase letters, numbers, and the period (.) ‘
and underscore (_) symbols. |

Creating Simple Values |
Supported simple values include strings, colors, dimensions, and string or integer arrays. All simple I
values are stored within XML files in the res/values folder.

Within each XML file, you indicate the type of value being stored using tags as shown in the sample
XML file below:

<?xml version="1.0" encoding="utf-8"?> |
<resources> |
<string name="app_name">To Do List</string> |
<color name="app_background">#FF0000FF</color>
<dimen name="default_border">5px</dimen>
<array name="string_array"> L
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<item>Item l</item>
<item>Item 2</item>
<item>Item 3</item>

</array>

<array name="integer_array">
<item>3</item>
<item>2</item>
<item>1l</item>

</array>

</resources>

This example includes all of the simple value types. By convention, resources are separated into sepa-
rate files for each type; for example, res/values/ strings.xml would contain only string resources.

The following sections detail the options for defining simple resources.

Strings

Externalizing your strings helps maintain consistency within your application and makes it much
easier to create localized versions.

String resources are specified using the string tag as shown in the following XML snippet:
<string name="stop_message">Stop.</ string>

Android supports simple text styling, so you can use the HTML tags <b>, <i>, and <u> to apply bold,
italics, or underlining to parts of your text strings as shown in the example below:

<string name="stop_message'><b>Stop.</b>< /string>

You can use resource strings as input parameters for the String. format method. However,
String.format does not support the text styling described above. To apply styling to a format
string, you have to escape the HTML. tags when creating your resource, as shown below:

<string name="stop_message">&1t;b>Stop&lt; /b>. %$1$s</string>

Within your code, use the Html . fromHtml method to convert this back into a styled character
sequence:

String rString = getString (R.string.stop_message);
String fString = String.format(rString, "Collaborate and listen.");
CharSequence styledString = dtml . fromHtml (£String) ;

Colors

Use the color tag to define a new color resource. Specify the color value using a # symbol followed by
the (optional) alpha channel, then the red, green, and blue values using one or two hexadecimal num-
bers with any of the following notations:

QO #RGB
O #RRGGBB
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Q #ARGB
Q #ARRGGBB

The following example shows how to specify a fully opaque blue and a partially transparent green:

<color name="opaque_blue">#00F</color>
<color name="transparent_green">#7700FF00</color>

Dimensions

Dimensions are most commonly referenced within style and layout resources. They're useful for creat-
ing layout constants such as borders and font heights.

To specify a dimension resource, use the dimen tag, specifying the dimension value, followed by an
identifier describing the scale of your dimension:

|
|
O px Screen pixels [
in Physical inches ‘
pt Physical points |

mm Physical millimeters |

dp Density-independent pixels relative to a 160-dpi screen ] [

U0 00D O

sp Scale-independent pixels

These alternatives let you define a dimension not only in absolute terms, but also using relative scales |
that account for different screen resolutions and densities to simplify scaling on different hardware.

The following XML snippet shows how to specify dimension values for a large font size and a stan- |
dard border:

<dimen name="standard_border">5px</dimen>
<dimen name="large_font_size">16sp</dimen>

Styles and Themes

Style resources let your applications maintain a consistent look and feel by specifying the attribute
values used by Views. The most common use of themes and styles is to store the colors and fonts for an
application.

You can easily change the appearance of your application by simply specifying a different style as the
theme in your project manifest.

To create a style, use a style tag that includes a name attribute, and contains one or more item tags.
Each item tag should include a name attribute used to specify the attribute (such as font size or color) !
being defined. The tag itself should then contain the value, as shown in the skeleton code below:

<?xml version="1.0" encoding="utf-8"?>
<resources> |
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<style name="StyleName">
<item name="attributeName">value</item>
</style>
</resources>

Styles support inheritance using the parent attribute on the style tag, making it easy to create simple
variations.

The following example shows two styles that can also be used as a theme; a base style that sets several
text properties and a second style that modifies the first to specify a smaller font.

<7xml version="1.0" encoding="utf-8"?>
<resources>
<style name="BaseText">
<item name="android:textSize">1l4sp</item>
<item name="android:textColor">#11ll</item>
</style>
<style name="SmaliText" parent="BaseText">
<item name="android:textSize">8sp</item>
</style>
</resources>

Drawables

Drawable resources include bitmaps and NinePatch (stretchable PNG) images. They are stored as indi-
vidual files in the res/drawable folder.
The resource identifier for a bitmap resource is the lowercase filename without an extension.

The preferred format for a bitmap resource is PNG, although JPG and GIF files are also supported.

NinePatch (or stretchable) images are PNG files that mark the parts of an image that can be
stretched. NinePatch images must be properly defined PNG files that end in .9 .png. The resource
identifier for NinePatches is the filename without the trailing .9 .png.

A NinePatch is a variation of a PNG image that uses a 1-pixel border to define the area of the image
that can be stretched if the image is enlarged. To create a NinePatch, draw single-pixel black lines that
represent stretchable areas along the left and top borders of your image. The unmarked sections won't
be resized, and the relative size of each of the marked sections will remain the same as the image size
changes.

NinePatches are a powerful technique for creating images for the backgrounds of Views or Activities
that may have a variable size; for example, Android uses NinePatches for creating button backgrounds.

Layouts

Layout resources let you decouple your presentation layer by designing user-interface layouts in XML
rather than constructing them in code.

The most common use of a layout is to define the user interface for an Activity. Once defined in XML, the
layout is “inflated” within an Activity using setContentView, usually within the onCreate method.
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You can also reference layouts from within other layout resources, such as layouts for each row in a List
View. More detailed information on using and creating layouts in Activities can be found in Chapter 4.

Using layouts to create your screens is best-practice UI design in Android. The decoupling of the layout
from the code lets you create optimized layouts for different hardware configurations, such as varying
screen sizes, orientation, or the presence of keyboards and touch screens.

Each layout definition is stored in a separate file, each containing a single layout, in the res/layout ‘
folder. The filename then becomes the resource identifier.

A thorough explanation of layout containers and View elements is included in the next chapter, but as
an example, the following code snippet shows the layout created by the New Project Wizard. It uses a |
LinearLayout as a layout container for a TextView that displays the “Hello World” greeting. i

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" I
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent">
<TextView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="Hello World!"
/>
</LinearLayout>

Animations

Android supports two types of animation. Tweened animations can be used to rotate, move, stretch, and u
fade a View; or you can create frame-by-frame animations to display a sequence of drawable images. A
comprehensive overview of creating, using, and applying animations can be found in Chapter 11.

1
Defining animations as external resources allows you to reuse the same sequence in multiple places ‘ |
and provides you with the opportunity to present an alternative animation based on device hardware |
or orientation.

Tweened Animations ‘

Each tweened animation is stored in a separate XML file in the project’s res/anim folder. As with lay-
outs and drawable resources, the animation’s filename is used as its resource identifier. i

An animation can be defined for changes in alpha (fading), scale (scaling), translate (moving), or
rotate (rotating).

Each of these animation types supports attributes to define what the sequence will do:

Alpha fromAlpha and toAlpha Float from 0 to 1
Scale fromXScale/toXScale Float from 0 to 1
fromYScale/toYScale Float from 0 to 1
pivotX/pivotY String of the percentage of graphic width/height from 0% to 100% |
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Translate  fromX/toX Float from 0 to 1
fromY /toY Float from 0 to 1
Rotate fromDegrees/toDegrees Float from 0 to 360
pivotX/pivotY String of the percentage of graphic width/ height from 0% to 100%

You can create a combination of animations using the set tag. An animation set contains one or more
animation transformations and supports various additional tags and attributes to customize when and
how each animation within the set is run.

The following list shows some of the set tags available:

duration Duration of the animation in milliseconds.
startOffset Millisecond delay before starting this animation.
fillBefore True to apply the animation transformation before it begins.

fillAfter True to apply the animation transformation after it begins.

0O 000 0o

interpolator Interpolator to set how the speed of this effect varies over time. Chapter 11
explores the interpolators available. To specify an interpolator, reference the system animation
resources at android:anim/interpolatorName.

If you do 1ot use the starcoffset tag, all the animation effects within a set will execute
simultaneously.

The following example shows an animation set that spins the target 360 degrees while it shrinks and
fades out:

<?xml version="1.0" encoding="utf-8"?>
<set xmlns:android:“http://schemas.android.com/apk/res/android"

android:interpolator:“@android:anim/accelerate#interpolator“>

<rotate
android: fromDegrees="0"
android:toDegrees="360"
android:pivotX="50%"
android:pivotyY="50%"
android:startOffset="500"
android:duration="1000" />

<scale
android: fromxScale="1.0"
android:toXScale="0.0"
android: fromyYScale="1.0"
android:toYScale="0.0"
android:pivotX="50%"
android:pivotY="50%"
android:startOffset="500"
android:duration="500" />

<alpha
android: fromalpha="1.0"
android:toAlpha="0.0"
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android:startOffset="500"
android:duration="500" />
</set>

Frame-by-Frame Animations |

Frame-by-frame animations let you create a sequence of drawables, each of which will be displayed for
a specified duration, on the background of a View.

Because frame-by-frame animations represent animated drawables, they are stored in the res/drawble [
folder, rather than with the tweened animations, and use their filenames (without the xml extension) as '
their resource IDs.

The following XML snippet shows a simple animation that cycles through a series of bitmap resources,
displaying each one for half a second. In order to use this snippet, you will need to create new image
resources rocketl through rocket3. |

<animation-list
xmlng:android="http://schemas.android.com/apk/res/android" |
android:oneshot="false">

<item android:drawable="@drawable/rocketl" android:duration="500" />

<item android:drawable="@drawable/rocket2" android:duration="500" />

<item android:drawable="@drawable/rocket3" android:duration="500" />
</animation-list>

Using Resources

As well as the resources you create, Android supplies several system resources that you can use in your
applications. The resources can be used directly from your application code and can also be referenced (N
from within other resources (e.g., a dimension resource might be referenced in a layout definition). |

Later in this chapter, you'll learn how to define alternative resource values for different languages, loca-

tions, and hardware. It's important to note that when using resources you cannot choose a particular |
specialized version. Android will automatically select the most appropriate value for a given resource

identifier based on the current hardware and device settings. f

Using Resources in Code i

You access resources in code using the static R class. R is a generated class based on your external
resources and created by compiling your project. The R class contains static subclasses for each of the (I
resource types for which you've defined at least one resource. For example, the default new project

includes the R. string and R. drawable subclasses.

If you are using the ADT plug-in in Eclipse, the R class will be created automatically when you make

any change to an external resource file or folder. If you are not using the plug-in, use the AAPT tool

to compile your project and generate the R class. R is a compiler-generated class, so don't make any

manual modifications to it as they will be lost when the file is regenerated. |

Each of the subclasses within R exposes its associated resources as variables, with the variable names |
matching the resource identifiers — for example, R. string.app_name or R.drawable.icon. |
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The value of these variables is a reference to the corresponding resource’s location in the resource table,

not an instance of the resource itself.

Where a constructor or method, such as setContentView, accepts a resource identifier, you can pass in

the resource variable, as shown in the code snippet below:

// Inflate a layout resource.

setContentView(R.layout.main) ;

// Display a transient dialog box that displays the

// error message string resource.

Toast.makeText (this, R.string.app_error, Toast.LENGTH_LONG} .show();

When you need an instance of the resource itself, you'll need to use helper methods to extract them
from the resource table, represented by an instance of the Resources class.

Because these methods perform lookups on the application’s resource table, these helper methods can't
be static. Use the getResources method on your application context as shown in the snippet below to

access your application’s Resource instance:

Resources myResources = getResources();

The Resources class includes getters for each of the available resource types and generally works by
passing in the resource ID you'd like an instance of. The following code snippet shows an example of

using the helper methods to return a selection of resource values:
Resources myResources = getResources!();
CharSequence styledText = myResources.getText (F.string.stop_message);
Drawable icon = myResources.getDrawable(R.drawable.app_icon) ;
int opaqueBlue = myResources.getColor(R.color.opaque_blue);

float borderWidth = myResources.getDimension (R.dimen.standard_border) ;

Animation tranOut;
tranOut = AnimationUtils.loadAnimation(this, R.anim.spin_shrink fadej;

String(] stringlArray;
stringArray = myResources.getStringArray (R.array.string array);

int[] intArray = myResources.getIntArray(R.array.integer_array);

Frame-by-frame animated resources are inflated into AnimationResources. You can return the value

using getDrawable and casting the return value as shown below:

AnimationDrawable rocket;
rrocket = (AnimationDrawable)myResources.getDrawable (R.drawable.frame_by_ frame) ;

At the time of going to print, there is a bug in the AnimationDrawable class.
Currently, AnimationDrawable resources are not properly loaded until some time
after an Activity’s onCreate method has completed. Current work-arounds use
timers to force a delay before loading a frame-by-frame resource.

60



Chapter 3: Creating Applications and Activities '

Referencing Resources in Resources

If
You can also reference resources to use as attribute values in other XML resources. ‘

This is particularly useful for layouts and styles, letting you create specialized variations on themes
and localized strings and graphics. It's also a useful way to support different images and spacing for a
layout to ensure that it's optimized for different screen sizes and resolutions.

|

. . . . |

To reference one resource from another, use @ notation, as shown in the following snippet: ‘
attribute="@ [packagename: ]resourcetype/resourceidentifier"

Android will assume you're using a resource from the same package, so you only need to fully qualify |
the package name if you're using a resource from a different package. ‘ | |

The following snippet creates a layout that uses color, dimension, and string resources:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout |
xmlns:android="http://schemas.android.com/apk/res/android" || "
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:padding="@dimen/standard_border"> (]
<EditText
android:id="@+id/myEditText" -
android:layout_width="£fill_parent" I8
android:layout_height="wrap_content" |”-
android:text="@string/stop_message" i |
android:textColor="@color/opaque_blue" !
/> '
</LinearLayout> 1{

il
Using System Resources ."

The native Android applications externalize many of their resources, providing you with various ‘ [
strings, images, animations, styles, and layouts to use in your applications. |”

Accessing the system resources in code is similar to using your own resources. The difference is that you
| use the native android resource classes available from android.R, rather than the application-specific R | |

class. The following code snippet uses the getString method available in the application context to |
| retrieve an error message available from the system resources:

CharSequence httpError = getString{android.R.string.httpErrorBadUrl) ;
| To access system resources in XML, specify Android as the package name, as shown in this XML snippet!

<EditText
android:id="@+id/myEditText"
android:layout_width="fill parent"
android:layout_height="wrap_content"
android:text="@android:string/httpErrorBadUrl"
android:textColor="@android:color/darker_gray"

>

61




Chapter 3: Creating Applications and Activities

Referring to Styles in the Current Theme

Themes are an excellent way to ensure consistency for your application’s UL Rather than fully define
each style, Android provides a shortcut to let you use styles from the currently applied theme.

To do this, you use ?android: rather than € as a prefix to the resource you want to use. The following
example shows a snippet of the above code but uses the current theme’s text color rather than an exter-
nal resource:

<EditText
android:id="@€+id/myEditText"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="@string/stop_message"
android:textColor="?android:textColor"
/>

This technique lets you create styles that will change if the current theme changes, without having to
modify each individual style resource.

To-Do List Resources Example

In this example, you'll create new external resources in preparation for adding functionality to the
To-Do List example you started in Chapter 2. The string and image resources you create here will be
used in Chapter 4 when you implement a menu system for the To-Do List application.

The following steps will show you how to create text and icon resources to use for the add and remove
menu items, and how to create a theme to apply to the application:

1. Create two new PNG images to represent adding, and removing, a to-do list item. Each image
should have dimensions of approximately 16 X 16 pixels, like those illustrated in Figure 3-5.

+ X

Figure 3-5

2. Copy the images into your project’s res/drawable folder, and refresh your project. Your proj-
ect hierarchy should appear as shown in Figure 3-6.

4 45 Todo_List
+ i3 src
& =)\ Androbd Library
&= assols
4 = res
4 = drawable
B add_new_ilem.png
B, lconpng
‘B remove_item.png
= = layout
o = values
o AndroidManiiestxml

Figure 3-6
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3. Open the strings.xml resource from the res/values folder, and add values for the “add_new,”
“remove,” and “cancel” menu items. (You can remove the default “hello” string value while
you're there.)

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="app_name">To Do List</string>
<string name="add new">Add New Item</string>
<gtring name="remove">Remove Item</string>
<string name="cancel">Cancel</string>
</resources>

4. Create a new theme for the application by creating a new styles.xml resource in the res/values
folder. Base your theme on the standard Android theme, but set values for a default text size.

<?xml version="1.0" encoding="utf-8"?>
<resources>
<style name="ToDoTheme" parent="@android:style/Theme.Black">
<item name="android:textSize">12sp</item>
</style>
</resources>

5.  Apply the theme to your project in the manifest:

<activity android:name=".ToDoList"
android:label="@string/app_name"
android:theme="@style/ToDoTheme">

Creating Resources for Different Languages and Hardware

One of the most powerful reasons to externalize your resources is Android’s dynamic resource selec-
tion mechanism.

Using the structure described below, you can create different resource values for specific languages,
locations, and hardware configurations that Android will choose between dynamically at run time.

This lets you create language-, location-, and hardware-specific user interfaces without having to
change your code.

Specifying alternative resouxce values is done using a parallel directory structure within the res/
folder, using hyphen (-) separated text qualifiers to specify the conditions you're supporting.

The example hierarchy below shows a folder structure that features default string values, along with a
French language alternative with an additional Canadian location variation:

Project/
res/

values/
strings.xml

values-fr/
strings.xml

values-fr-rCa/
strings.xml
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The following list gives the available qualifiers you can use to customize your resource files:

Q Language Using the lowercase two-letter ISO 639-1 language code (e.g., en)

QO Region A lowercase “r” followed by the uppercase two-letter ISO 3166-1-alpha-2 language
code (e.g., rUS, rGB)

Screen Orientation One of port (portrait), 1and (landscape), or square (square)
Screen Pixel Density Pixel density in dots per inch (dpi) (e.g., 92dpi, 10 8dpi)
Touchscreen Type One of notouch, stylus, or finger

Keyboard Availability Either of keysexposed or keyshidden

Keyboard Input Type One of nokeys, qwerty, or 12key

UI Navigation Type One of notouch, dpad, trackball, or wheel

0O00 0L oo

Screen Resolution Screen resolution in pixels with the largest dimension first (e.g., 320x240)
You can specify multiple qualifiers for any resource type, separating each qualifier with a hyphen. Any
combination is supported; however, they must be used in the order given in the list above, and no more

than one value can be used per qualifier.

The following example shows valid and invalid directory names for alternative drawable resources.

a Valid:
drawable-en-rUS
drawable-en-keyshidden
drawable-land-notouch-nokeys-320x240
Q Invalid:

drawable-rUS-en {(out of order)
drawable-rUS-rUK (multiple values for a single qualifier)

When Android retrieves a resource at run time, it will find the best match from the available alterna-
tives. Starting with a list of all the folders in which the required value exists, it then selects the one with
the greatest number of matching qualifiers. If two folders are an equal match, the tiebreaker will be
based on the order of the matched qualifiers in the above list.

Runtime Configuration Changes

Android supports runtime changes to the language, location, and hardware by terminating and restart-
ing each application and reloading the resource values.

This default behavior isn’t always convenient or desirable, particularly as some configuration changes
(like screen orientation and keyboard visibility) can occur as easily as a user rotating the device or slid-
ing out the keyboard. You can customize your application’s response to these changes by detecting and
reacting to them yourself.

To have an Activity listen for runtime configuration changes, add an android: configChanges attri-
bute to its manifest node, specifying the configuration changes you want to handie.
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The following list describes the configuration changes you can specify:

Q  orientation The screen has been rotated between portrait and landscape.

i
keyboardHidden The keyboard has been exposed or hidden.
fontScale The user has changed the preferred font size. ‘

|

locale The user has chosen a different language setting.

O 0 0 O

keyboard The type of keyboard has changed; for example, the phone may have a 12 keypad |
that flips out to reveal a full keyboard. ‘

O

touchscreen or navigation The type of keyboard or navigation method has changed. Nei-
ther of these events should normally happen. ‘

You can select multiple events to handle by separating the values with a pipe (]).

The following XML snippet shows an activity node declaring that it will handle changes in screen ori-
entation and keyboard visibility:

<activity android:name=".TodoList" |
android:label="@string/app_name"
android:theme="@style/TodoTheme"
android:configChanges="orientation|keyboard" />

Adding this attribute suppresses the restart for the specified configuration changes, instead, triggering [
the onConfigurationChanged method in the Activity. Override this method to handle the configura- ‘
tion changes using the passed-in Configuration object to determine the new configuration values, as ‘

shown in the following skeleton code. Be sure to call back to the super class and reload any resource
values that the Activity uses in case they've changed.

@0Override
public void onConfigurationChanged{Configuration _newConfig) ({ |
super .onConfigurationChanged (_newConfig) ;

[ ... Update any UI based on resource values ... ]

if (_newConfig.orientation == Configuration.ORIENTATION_LANDSCAPE) ({
[ ... React to different orientation ... ]
} il

if (_newConfig.keyboardHidden == Configuration.KEYBOARDHIDDEN_NO) { |
[ ... React to changed keyboard visibility ... ]

}

When onConfigurationChanged is called, the Activity’s Resource variables will have already been
updated with the new values so they’ll be safe to use.

Any configuration change that you don’t explicitly flag as being handled by your application will still
cause an application restart without a call to onConfigurationChanged.
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A Closer Look at Android Activities

To create user-interface screens for your applications, you extend the Activity class, using Views to
provide user interaction.

Each Activity represents a screen (similar to the concept of a Form in desktop development) that an
application can present to its users. The more complicated your application, the more screens you are
likely to need.

You'll need to create a new Activity for every screen you want to display. Typically this includes at least
a primary interface screen that handles the main Ul functionality of your application. This is often sup-
ported by secondary Activities for entering information, providing different perspectives on your data,
and supporting additional functionality. To move between screens in Android, you start a new Activity
(or return from one).

Most Activities are designed to occupy the entire display, but you can create Activities that are semi-
transparent, floating, or use dialog boxes.

Creating an Activity

To create a new Activity, you extend the Activity class, defining the user interface and implementing
your functionality. The basic skeleton code for a new Activity is shown below:

package com.paad.myapplication;

import android.app.Activity;
import android.os.Bundle;

public class MyActivity extends Activity {
/** Ccalled when the activity is first created. */
@override
public void onCreate{Bundle icicle) ({
super.onCreate(icicle);

}

The base Activity class presents an empty screen that encapsulates the window display handling func-
tionality. An empty Activity isn't particularly useful, so the first thing you'll want to do is lay out the
screen interface using Views and layouts.

Activity Uls are created using Views. Views are the user-interface controls that display data and pro-
vide user interaction. Android provides several layout classes, called View Groups, that can contain mul-

tiple Views to help you design compelling user interfaces.

Chapter 4 examines Views and View Groups in detail, detailing what'’s available, how to use them, and
how to create your own Views and layouts.

To assign a user interface to an Activity, call setContentView from the onCreate method of your
Activity.
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In this first snippet, a simple instance of MyView is used as the Activity’s user interface:

@0verride

public void onCreate(Bundle icicle) {
super.onCreate(icicle);
MyView myView = new MyView(this);
setContentView (myView) ;

}

More commonly you'll want to use a more complex Ul design. You can create a layout in code using lay-
out View Groups, or you can use the standard Android convention of passing a resource ID for a layout
defined in an external resource, as shown in the snippet below:

@0Override

public void onCreate(Bundle icicle) {
super.onCreate(icicle);
setContentView(R.layout.main) ;

}

In order to use an Activity in your application, you need to register it in the manifest. Add new activity
tags within the application node of the manifest; the activity tag includes attributes for metadata
such as the label, icon, required permissions, and themes used by the Activity. An Activity without a
corresponding activity tag can’t be started.

The following XML snippet shows how to add a node for the MyActivity class created in the snippets
above:

<activity android:label="@string/app_name"
android:name=".MyActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

Within the activity tag, you can add intent-filter nodes that specify the Intents your Activity
will listen for and react to. Each Intent Filter defines one or more actions and categories that your Activ-
ity supports. Intents and Intent Filters are covered in depth in Chapter 5, but it's worth noting that to
make an Activity available from the main program launcher, it must include an Intent Filter listening
for the Main action and the Launcher category, as highlighted in the snippet below:

<activity android:label="@string/app_name"
android:name=".MyActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
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The Activity Life Cycle

A good understanding of the Activity life cycle is vital to ensure that your application provides a seam-
less user experience and properly manages its resources.

As explained earlier, Android applications do not control their own process li fetimes; the Android run
time manages the process of each application, and by extension that of each Activity within it.

While the run time handles the termination and management of an Activity’s process, the Activity’s
state helps determine the priority of its parent application. The application priority, in turn, influences
the likelihood that the run time will terminate it and the Activities running within it.

Activity Stacks

The state of each Activity is determined by its position on the Activity stack, a last-in-first-out collection
of all the currently running Activities. When a new Activity starts, the current foreground screen is
moved to the top of the stack. If the user navigates back using the Back button, or the foreground Activ-
ity is closed, the next Activity on the stack moves up and becomes active. This process is illustrated in
Figure 3-7.

As described previously in this chapter, an application’s priority is influenced by its highest-priority

Activity. The Android memory manager uses this stack to determine the priority of applications based
on their Activities when deciding which application to terminate to {ree resources.

( New Activity Active Activity

New Activity Back button
started pushed or
activity closed

"
(7

( Last Active Activity D

[ ) » Removed to
/ free resources

\ Previous Activities

P

Activity Stack

Figure 3-7

Activity States

As activities are created and destroyed, they move in and out of the stack shown in Figure 3-7. As they
do so, they transition through four possible states:
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O  Active When an Activity is at the top of the stack, it is the visible, focused, foreground activity 1
that is receiving user input. Android will attempt to keep it alive at all costs, killing Activities |
further down the stack as needed, to ensure that it has the resources it needs. When another |
Activity becomes active, this one will be paused. |

QO Paused Insome cases, your Activity will be visible but will not have focus; at this point, it’s |
paused. This state is reached if a transparent or non-full-screen Activity is active in front of it.
When paused, an Activity is treated as if it were active; however, it doesn’t receive user input ]
events. In extreme cases, Android will kill a paused Activity to recover resources for the active [
Activity. When an Activity becomes totally obscured, it becomes stopped.

O Stopped When an Activity isn't visible, it “stops.” The Activity will remain in memory retain-
ing all state and member information; however, it is now a prime candidate for execution when
the system requires memory elsewhere. When an Activity is stopped, it’s important to save data i
and the current Ul state. Once an Activity has exited or closed, it becomes inactive. "18

QO Inactive After an Activity has been killed, and before it’s been launched, it’s inactive. Inactive
Activities have been removed from the Activity stack and need to be restarted before they can
be displayed and used.

State transitions are nondeterministic and are handled entirely by the Android memory manager.
Android will start by closing applications that contain inactive Activities, followed by those that are
stopped, and in extreme cases, it will remove those that are paused.

To ensure a seamless user experience, transitions between these states should be invisible to the user. {8
There should be no difference between an Activity moving from paused, stopped, or killed states back |8
to active, so it’s important to save all Ul state changes and persist all data when an Activity is paused or

stopped. Once an Activity does become active, it should restore those saved values. [

Monitoring State Changes

To ensure that Activities can react to state changes, Android provides a series of event handlers that are 8
fired when an Activity transitions through its full, visible, and active lifetimes. Figure 3-8 summarizes -
these lifetimes in terms of the Activity states described above. |

Activity is Killable ‘:

>

Activity.
onSave

. InstanceState .
| Activity. e

l onRestart l

Active Lifetime
Visible Lifetime
Full Lifetime

Activity.
onRestore
InstanceState

Activity.
onStop

Activity.
onDestroy

Activity.
onCreate

Activity.
onStart

Activity.
onResume

Activity.
onPause

Y ST Ty sgmp— p———" - gap——

Figure 3-8
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The following skeleton code shows the stubs for the state change method handlers available in an
Activity. Comments within each stub describe the actions you should consider taking on each state

70

change event.
package com.paad.myapplication;

import android.app.Activity;
import android.os.Bundle;

public class MyActivity extends Activity {

// Called at the start of the full lifetime.
@0verride
public void onCreate (Bundle icicle) {
super.onCreate(icicle);
// Initialize activity.

}

// Called after onCreate has finished, use to restore UL state
@Override
public void onRestorelInstanceState (Bundle savedInstanceState) {
super.onRestoreInstanceState(savedInstanceState);
// Restore UI state from the savedInstanceState.
// This bundle has also been passed to onCreate.

}

7/ Called before subseguent visible lifetimes

// for an activity process.

@Override

public void onRestart(){
super.onRestart () ;
// Load changes knowing that the activity has already
// been visible within this process.

}

// Called at the start of the visible lifetime.
@0override
public void onStart({){
super.onStart () ;
// Apply any required UI change now that the Activity is visible.
}

// called at the start of the active lifetime.

QOverride

public void onResume ()} {
super .onResume () ;
// Resume any paused UI updates, threads, or processes required
// by the activity but suspended when it was inactive.

}

// Called to save UI state changes at the

// end of the active lifecycle.

@Override

public void onSaveInstanceState{Bundle savedInstanceState) {
// Save UI state changes to the savedInstanceState.
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// This bundle will be passed to onCreate if the process is

// killed and restarted.
super.onSaveInstanceState (savedInstanceState) ;

]

// Called at the end of the active lifetime.

@0verride

public void onPause() {
// Suspend UI updates, threads, or CPU intensive processes
// that don't need to be updated when the Activity isn't
// the active foreground activity.
super.onPause() ;

}

// Called at the end of the visible lifetime.

@Override

public void onStop () {
// Suspend remaining UI updates, threads, or processing
// that aren't required when the Activity isn't visible.
// Persist all edits or state changes
// as after this call the process is likely to be killed.

super.onsStop () ;

}

// Called at the end of the full lifetime.

@Override
/////F\ public void onDestroy () {
// Clean up any resources including ending threads,
A // closing database connections etc.
2 super .onDestroy () ;
- }
}
As shown in the snippet above, you should always call back to the superclass when overriding these

event handlers.

Understanding Activity Lifetimes

Within an Activity’s full lifetime, between creation and destruction, it will go through one or more
iterations of the active and visible lifetimes. Each transition will trigger the method handlers described
previously. The following sections provide a closer look at each of these lifetimes and the events that

bracket them.

The Full Lifetime
The full lifetime of your Activity occurs between the first call to onCreate and the final call to
onDestroy. It's possible, in some cases, for an Activity’s process to be terminated without the

onDestroy method being called.

Use the onCreate method to initialize your Activity: Inflate the user interface, allocate references to
class variables, bind data to controls, and create Services and threads. The onCreate method is passed
a Bundle object containing the Ul state saved in the last call to onSaveInstancestate. You should use
this Bundle to restore the user interface to its previous state, either in the onCreate method or by over-

riding onRestoreInstanceStateMethod
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Override onDestroy to clean up any resources created in onCreate, and ensure that all external con-
nections, such as network or database links, are closed.

As part of Android’s guidelines for writing efficient code, it’s recommended that you avoid the creation
of short-term objects. Rapid creation and destruction of objects forces additional garbage collection, a
process that can have a direct impact on the user experience. If your Activity creates the same set of
objects regularly, consider creating them in the onCreate method instead, as it’s called only once in the
Activity’s lifetime.

The Visible Lifetime

An Activity’s visible lifetimes are bound between calls to onstart and onStop. Between these =
calls, your Activity will be visible to the user, although it may not have focus and might be partially
obscured. Activities are likely to go through several visible lifetimes during their full lifetime, as they
move between the foreground and background. While unusual, in extreme cases, the Android run time
will kill an Activity during its visible lifetime without a call to onStop.

The onstop method should be used to pause or stop animations, threads, timers, Services, or other
processes that are used exclusively to update the user interface. There’s little value in consuming

resources (such as CPU cycles or network bandwidth) to update the UI when it isn't visible. Use the
onStart (or onRestart) methods to resume or restart these processes when the Ul is visible again.

The onRestart method is called immediately prior to all but the first call to onStart. Use it to imple-
ment special processing that you want done only when the Activity restarts within its full lifetime.

The onStart /onstop methods are also used to register and unregister Broadcast Receivers that are
being used exclusively to update the user interface. It will not always be necessary to unregister Receiv-
ers when the Activity becomes invisible, particularly if they are used to support actions other than
updating the UL You'll learn more about using Broadcast Receivers in Chapter 5.

The Active Lifetime

The active lifetime starts with a call to onResume and ends with a corresponding call to onPause.

An active Activity is in the foreground and is receiving user input events. Your Activity is likely to go
through several active lifetimes before it's destroyed, as the active lifetime will end when a new Activ-
ity is displayed, the device goes to sleep, or the Activity loses focus. Try to keep code in the onPause
and onResume methods relatively fast and lightweight to ensure that your application remains respon-
sive when moving in and out of the foreground.

Immediately before onPause, a call is made to onSaveInstanceState. This method provides an
opportunity to save the Activity’s Ul state in a Bundle that will be passed to the onCreate and
onRestoreInstanceState methods. Use onsaveInstanceState to save the UI state (such as check
button states, user focus, and entered but uncommitted user input) to ensure that the Activity can
present the same UI when it next becomes active. During the active lifetime, you can safely assume
that onSaveInstancesState and onPause will be called before the process is terminated.

Most Activity implementations will override at least the onPause method to commit unsaved changes,
as it marks the point beyond which an Activity may be killed without warning. Depending on your

application architecture, you may also choose to suspend threads, processes, or Broadcast Receivers
while your Activity is not in the foreground.
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The onResume method can be very lightweight. You will not need to reload the Ul state here as this is |
handled by the onCreate and onRestoreInstanceState methods when required. Use onResume to -
re-register any Broadcast Receivers or other processes you may have stopped in onPause. |||

Android Activity Classes |

The Android SDK includes a selection of Activity subclasses that wrap up the use of common user
interface widgets. Some of the more useful ones are listed below: f
|

Q  MapActivity Encapsulates the resource handling required to support a Mapview widget
within an Activity. Learn more about MapActivity and MapView in Chapter 7. _I

\—f\ Q  ListActivity Wrapper class for Activities that feature a ListView bound to a data source as
the primary Ul metaphor, and exposing event handlers for list item selection

O  ExpandableListActivity Similar to the List Activity but supporting an ExpandableListView

Q  ActivityGroup Allows you to embed multiple Activities within a single screen.

Summary

In this chapter, you learned how to design robust applications using loosely coupled application com-
ponents: Activities, Services, Content Providers, Intents, and Broadcast Receivers bound together using

the application manifest.

You were introduced to the Android application life cycle, learning how each application’s priority is
determined by its process state, which is, in turn, determined by the state of the components within it.

To take full advantage of the wide range of device hardware available and the international user base, |
you learned how to create external resources and how to define alternative values for specific locations, |
languages, and hardware configurations. 1l

Next you discovered more about Activities and their role in the application framework. As well as |
learning how to create new Activities, you were introduced to the Activity life cycle. In particular, you |
learned about Activity state transitions and how to monitor these events to ensure a seamless user |
experience.

Finally, you were introduced to some specialized Android Activity classes.

In the next chapter, you'll learn how to create User Interfaces. Chapter 4 will demonstrate how to use |
layouts to design your Ul before introducing some native widgets and showing you how to extend, |
modify, and group them to create specialized controls. You'll also learn how to create your own unique

user interface elements from a blank canvas, before being introduced to the Android menu system.
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Creating User Interfaces

It’s vital to create compelling and intuitive User Interfaces for your applications. Ensuring
that they are as stylish and easy to use as they are functional should be a primary design
consideration.

To quote Stephen Fry on the importance of style as part of substance in the design of digital
devices:

As if a device can function if it has no style. As if a device can be called stylish that does not
function superbly. ... yes, beauty matters. Boy, does it matter. It is not surface, it is not an extra,
it is the thing itself.

— Stephen Fry, The Guardian (October 27, 2007)

Increasing screen sizes, display resolutions, and mobile processor power has seen mobile appli-
cations become increasingly visual. While the diminutive screens pose a challenge for creating
complex visual interfaces, the ubiquity of mobiles makes it a challenge worth accepting.

In this chapter, you'll learn the basic Android Ul elements and discover how to use Views, View
Groups, and layouts to create functional and intuitive User Interfaces for your Activities.

After being introduced to some of the controls available from the Android SDK, you’ll learn how
to extend and customize them. Using View Groups, you'll see how to combine Views to create
atomic, reusable Ul elements made up of interacting subcontrols. You'll also learn how to create
your own Views to implement creative new ways to display data and interact with users.

The individual elements of an Android User Interface are arranged on screen using a variety of
layout managers derived from viewGroup. Correctly using layouts is essential for creating good
interfaces; this chapter introduces several native layout classes and demonstrates how to use

them and how to create your own.
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Android’s application and context menu systems use a new approach, optimized for modern touch-
screen devices. As part of an examination of the Android Ul modzel, this chapter ends with a look at
how to create and use Activity and context menus.

Fundamental Android Ul Design

User Interface design, human—computer interaction, and usability are huge topics that aren’t covered in
great depth in this book. Nonetheless, it’s important that you get them right when creating your User
Interfaces.

Android introduces some new terminology for familiar programming metaphors that will be explored
in detail in the following sections:

0O Views Views are the basic User Interface class for visual interface elements (commonly known
as controls or widgets). All User Interface controls, and the layout classes, are derived from
Views.

QO ViewGroups View Groups are extensions of the View class that can contain multiple child
Views. By extending the ViewGroup class, you can create compound controls that are made up
of interconnected child Views. The ViewGroup class is also extended to provide the layout man-
agers, such as LinearLayout, that help you compose User Interfaces.

O  Activities Activities, described in detail in the previous chapter, represent the window or
screen being displayed to the user. Activities are the Android equivalent of a Form. To display a
User Interface, you assign a View or layout to an Activity.

Android provides several common Ul controls, widgets, and layout managers.

For most graphical applications, it's likely that you'll need to extend and modify these standard controls
— or create composite or entirely new controls — to provide your own functionality.

Introducing Views

As described above, all visual components in Android descend from the View class and are referred to
generically as Views. You'll often see Views referred to as controls or widgets — terms you're probably
familiar with if you've done any GUI development.

The ViewGroup class is an extension of View designed to contain multiple Views. Generally, View

. Groups are either used to construct atomic reusable components (widgets) or to manage the layout of
child Views. View Groups that perform the latter function are generally referred to as layouts.
Because all visual elements derive from Views, many of the terms above are interchangeable. By con-
vention, a control usually refers to an extension of Views that implements relatively simple functionality,
while a widget generally refers to both compound controls and more complex extensions of Views.

The conventional naming model is shown in Figure 4-1. In practice, you will likely see both widget and
control used interchangeably with View.
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ViewGroup Control

Widget

Compound Control

Figure 4-1 |

You've already been introduced to a layout and two widgets — the LinearLayout, a ListView, and a &
TextView — when you created the To-Do List example in Chapter 2. 3

In the following sections, you'll learn how to put together increasingly complex Uls, starting with the
Views available in the SDK, before learning how to extend them, build your own compound controls,
and create your own custom Views from scratch. |

Creating Activity User Interfaces with Views §

A new Activity starts with a temptingly empty screen onto which you place your User Interface. To set |
the User Interface, call setContentView, passing in the View instance (typically a layout) to display. |
Because empty screens aren't particularly inspiring, you will almost always use setContentView to (I8
assign an Activity’s User Interface when overriding its onCreate handler. ‘ '

The setContentView method accepts either a layout resource ID (as described in Chapter 3) or a single E '
View instance. This lets you define your User Interface either in code or using the preferred technique '

of external layout resources. ||
|

l Using layout resources decouples your presentation layer from the application logic, providing the (il

' flexibility to change the presentation without changing code. This makes it possible to specify differ- I
ent layouts optimized for different hardware configurations, even changing them at run time based on :
hardware changes (such as screen orientation). ‘ I

The following code snippet shows how to set the User Interface for an Activity using an external layout
resource. You can get references to the Views used within a layout with the findviewById method. |
This example assumes that main.xml exists in the project’s res/layout folder.

@0verride
public void onCreate(Bundle icicle) {

super.onCreate(icicle);

setContentView(R.layout.main) ;
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TextView myTextView = (TextView)findViewById(R.id.myTextView);
}

If you prefer the more traditional approach, you can specify the User Interface in code. The following
snippet shows how to assign a new TextView as the User Interface:

@override
public void onCreate (Bundle icicle) {
super.onCreate(icicle) :

TextView myTextView = new TextView(this) ;
setContentView (myTextView) ;
myTextView.setText ("Hello, Android");

}

The setContentView method accepts a single View instance; as a result, you have to group muitiple
controls to ensure that you can reference a layout using a single View or View Group.

The Android Widget Toolbox

Android supplies a toolbox of standard Views to help you create simple interfaces. By using these con-
trols (and modifying or extending them as necessary), you can simplify your development and provide
consistency between applications.

The following list highlights some of the more familiar toolbox controls:
O Textview A standard read only text label. It supports multiline display, string formatting,
and automatic word wrapping.
O EditText An editable text entry box. It accepts multiline entry and word wrapping.

0O ListView A View Group that creates and manages a group of Views used to display the items
in a List. The standard ListView displays the string value of an array of objects using a Text
View for each item.

Q spinner Composite control that displays a TextView and an associated ListView that lets you
select an item from a list to display in the textbox. It's made from a Text View displaying the
current selection, combined with a button that displays a selection dialog when pressed.

Q Button Standard push-button
O CheckBox Two-state button represented with a checked or unchecked box
O RadioButton Two-state grouped buttons. Presents the user with a number of binary options

of which only one can be selected at a time.

This is only a selection of the widgets available. Android also supports several more advanced View
implementations including date-time pickers, auto-complete input boxes, maps, galleries, and tab
sheets. For a more comprehensive list of the available widgets, head to

http://code.google. com/android/reference /view-gallery.html.
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It’s only a matter of time before you, as an innovative developer, encounter a situation in which none of
the built-in controls meets your needs. Later in this chapter, you'll learn how to extend and combine the
existing controls and how to design and create entirely new widgets from scratch.

Introducing Layouts

Layout Managers (more generally, “layouts”) are extensions of the ViewGroup class designed to control
the position of child controls on a screen. Layouts can be nested, letting you create arbitrarily complex
interfaces using a combination of Layout Managers.

The Android SDK includes some simple layouts to help you construct your Ul It’s up to you to select
the right combination of layouts to make your interface easy to understand and use.

The following list includes some of the more versatile layout classes available:

Q

FrameLayout The simplest of the Layout Managers, the Frame Layout simply pins each child
view to the top left corner. Adding multiple children stacks each new child on top of the previ-
ous, with each new View obscuring the last.

LinearLayout A Linear Layout adds each child View in a straight line, either vertically or hori-
zontally. A vertical layout has one child View per row, while a horizontal layout has a single row
of Views. The Linear Layout Manager allows you to specify a “weight” for each child View that
controls the relative size of each within the available space.

RelativeLayout Using the Relative Layout, you can define the positions of each of the child
Views relative to each other and the screen boundaries.

TableLayout The Table Layout lets you lay out Views using a grid of rows and columns. Tables
can span multiple rows and columns, and columns can be set to shrink or grow.

AbsoluteLayout In an Absolute Layout, each child View’s position is defined in absolute coor-
dinates. Using this class, you can guarantee the exact layout of your components, but at a price.
Compared to the previous managers, describing a layout in absolute terms means that your lay-
out can’t dynamically adjust for different screen resolutions and orientations.

The Android documentation describes the features and properties of each layout class in detail, so rather
than repeating it here, I'll refer you to http: //code.google.com/android/devel/ui/layout . .html.

Later in this chapter, you'll also learn how to create compound controls (widgets made up of several
interconnected Views) by extending these layout classes.

Using Layouts

The preferred way to implement layouts is in XML using external resources. A layout XML must con-
tain a single root element. This root node can contain as many nested layouts and Views as necessary to
construct an arbitrarily complex screen.
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The following XML snippet shows a simple layout that places a TextView above an EditText control
using a LinearLayout configured to lay out vertically:

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android:"http://schemas.android.com/apk/res/android"
android:orientationz"vertical“
android:1ayout_width="fill_parent"
android:1ayout_height="fill_parent”>
<TextView
android:layout_width:"fill_parent"
android:layout_height="wrap_content"
android:text="Enter Text Below"
/>
<EditText
android:layout_width=“fill_parent“
android:layout_height:"wrap_content“
android:text="Text Goes Here!"
/>
</LinearLayout>

Implementing layouts in XML decouples the presentation layer from View and Activity code. It also lets
you create ha rdware-specific variations that are dynamically loaded without requiring code changes.

When it’s preferred, or required, you can implement layouts in code. When assigning Views to layouts,
it’s important to apply LayoutParameters using the setLayoutParams method, or passing them in to
the addaview call as shown below:

LinearLayout 11 = new LinearLayout (this);
ll.setOrientation(LinearLayout.VERTICAL);

TextView myTextView = new TextView(this) ;
EditText myEditText = new EditText (this) ;

myTextView.setText(“Enter Text Below");
myEditText.setText("Text Goes Here!");

int 1lHeight = LinearLayout.LayoutParams.FILL_PARENT;
int 1Wwidth = LinearLayout.LayoutParams.WRAP_CONTENT;

11.addview (myTextView, new LinearLayout.LayoutParams(lHeight, 1width)) ;
11.addView (myEditText, new LinearLayout.LayoutParams(lHeight, 1width)) ;
setContentView(1ll);

Creating New Views

The ability to extend existing Views, create composite widgets, and create unique new controls lets you
create beautiful User Interfaces optimized for your particular workflow. Android lets you subclass the
existing widget toolbox and implement your own View controls, giving you total freedom to tailor your
User Interface to maximize the user experience.
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When you design a User Interface, it's important to balance raw aesthetics and usability. With the
power to create your own custom controls comes the temptation to rebuild all of them from scratch.
Resist that urge. The standard widgets will be familiar to users from other Android applications. On
small screens with users often paying limited attention, familiarity can often provide better usability
than a slightly shinier widget.

Deciding on your approach when creating a new View depends on what you want to achieve:

a

Modify or extend the appearance and/or behavior of an existing control when it already supplies
the basic functionality you want. By overriding the event handlers and onDraw, but still calling
back to the superclass’s methods, you can customize the control without having to reimplement
its functionality. For example, you could customize a TextView to display a set number of deci-
mal points.

Combine controls to create atomic, reusable widgets that leverage the functionality of several
interconnected controls. For example, you could create a dropdown combo box by combining a
TextView and a But ton that displays a floating Listview when clicked.

Create an entirely new control when you need a completely different interface that can’t be
achieved by changing or combining existing controls.

Modifying Existing Views

The toolbox includes a lot of common Ul requirements, but the controls are necessarily generic. By cus-
tomizing these basic Views, you avoid reimplementing existing behavior while still tailoring the User
Interface, and functionality, of each control to your application’s needs.

To create a new widget based on an existing control, create a new class that extends it — as shown in
the following skeleton code that extends TextView:

import android.content.Context;
import android.util.AttributeSet;
import android.widget.TextView;

public class MyTextView extends TextView {

}

public MyTextView (Context context, AttributeSet attrs, int defStyle)
{

super (context, attrs, defStyle);
}

public MyTextView (Context context) ({
super {(context) ;

}

public MyTextView (Context context, AttributeSet attrs) {
super (context, attrs);

}

To override the appearance or behavior of your new View, override and extend the event handlers asso-
ciated with the behavior you want to change.
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In the following skeleton code, the onDraw method is overridden to modify the View’s appearance, and
the onkeyDown handler is overridden to allow custom key press handling:

public class MyTextView extends TextView {

y

public MyTextView (Context context, AttributeSet ats, int defstyle) {
super (context, ats, defstyle);
i

public MyTextView (Context context) {
super (context) ;

}

public MyTextView (Context context, AttributeSet attrs) {
super (context, attrs);

}
@override
public void conDraw (Canvas canvas) {
[ ... Draw things on the canvas under the text ... 1

// Render the text as usual using the TextView base class.
super.onDraw (canvas) ;

[ ... Draw things on the canvas over HiE {558, aoo

}

@override

public boolean onKeyDown {int keyCode, KeyEvent keyEvent) {
[ ... Perform some special processing ... ]
[ ... based on a particular key press ... ]

// Use the existing functionality implemented by
// the base class to respond to a key press event.
return super.onKeyDown(keyCode, keyEvent) ;

The User Interface event handlers available within Views are covered in more detail later in this chapter.

Customizing Your To-Do List
The To-Do List example from Chapter 2 uses TextViews (within a List View) to display each item. You
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can customize the appearance of the list by creating a new extension of the Text View, overriding the
onDraw method.

In this example, you'll create a new TodoListItemView that will make each item appear as ifona
paper pad. When complete, your customized To-Do List should look like Figure 4-2.



