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Chapter 1.

Introduction

The major benefit of the JSF framework is a component based architecture. The component in
JSFis notjust a set of HTML code rendered and interpreted by a browser. The JSF componentis a
composition of a client-side widget coupled with the server-side object that represents component
behavior including data validation, events handling, business layers bean binding, etc.

In contrast to a page-oriented development approach, JSF allows to use a component-
oriented paradigm to build a well-designed, highly customizable Ul interface based on reusable
components.

However, there is not yet enough sets of rich components on the market that might enable
the rapid application developments. One of important problems is a long and very complicated
process of the component creation. Even the very primitive JSF component requires to write the
UlComponent class, Renderer class, Tag class and a faces configuration file (faces-config.xml).

In order to use the component library in a Facelets environment, you should add the *.taglib.xml
file to this checklist.

Creation of the rich component takes even more time. You have to provide the ListenerTagHandler
class, a class for creating a listener interface, an event processing method name in a listener
interface, an event class, render specific classes for each possible render kit used with the
component.

Therefore, the process of JSF component creation is pretty complicated but repeatable. Jonas
Jacobi and John R. Fallows in their "Pro JSF and Ajax Bulling Rich Internet Components" book
describe the process in details. This description and used approaches are very similar to our
own experience and have been used as a methodology for Component Development Kit (CDK)
- a sub-project of RichFaces that allows you to easily create rich components with built-in Ajax
support.

The significant features of the Component Development Kit (CDK) are:

e Quick development start. A new component development starts from a pre-generated
component project template. It contains the whole required infrastructure and necessary files
generated. It's necessary only to have a Maven [http://maven.apache.org] installed. All other
required stuff will be loaded and configured automatically.

« Declarative approach for a component development. It's necessary only to specify meta-data
and a code specific for your component. All other required artifacts are generated for you.

* Independent development life-cycle. Component Development Kit (CDK) presumes
development of each component isolated from each other with further assembling them into the
component library. Hence, this allows to organize a continuous process when one component
is already in production condition, but another is just started.
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» Possibility to create a first-class rich components with built-in Ajax functionality and add Ajax
capability to the existing JSF applications.

« Facility for automatic testing. At the moment of generating the initial project structure, the Unit
Test classes are also generated. The RichFaces also provides the Mock-test facility that allows
to emulate a run-time environment and automatically test the components before their are
gathered into the result library.

e Optimization for different JSF implementations. As soon as the most part of a result
code is generated, the Component Development Kit (CDK) becomes able to generate an
implementation specific code along with a universal code. It makes sense if it's necessary to
optimize a result code using features specific for the particular implementation. For example,
for using with JSF 1.2 only.

« Create a modern rich user interface look-and-feel with JSP-like templates and skins-based
technology. RichFaces comes with a number of predefined skins to get you started, but you
can also easily create your own custom skins.




Chapter 2.

Roadmap document

This document is aimed to describe components development with the Component Development
Kit (CDK) and its features.

In order to be successful in Component Development Kit (CDK) usage and components
development, it's necessary to be acquainted with Java Server Faces and RichFaces framework.
To read more on these topics, please, follow the links:

» JavaServer Faces Technology [http://java.sun.com/javaee/javaserverfaces]

» Facelets Official Resource [https://facelets.dev.java.net]

» JSF Official Resource of MyFaces implementation [http://java.sun.com/javaee/javaserverfaces/
reference/api/index.html]

» RichFaces Official Site [http://www.jboss.org/jbossrichfaces]
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Setting up the environment

In order to start working with the Component Development Kit (CDK) and to create your rich
component, it's necessary to have the following installed:

e The Java SE 5 Development Kit (JDK) [http://java.sun.com/javase/downloads/index_jdk5.jsp]
* Apache Maven 2.0.9 [http://maven.apache.org/download.html]

e Apache Tomcat 6.0 [http://tomcat.apache.org]

« Browser (on client side)

After the Maven is installed you should configure it. In this case, please, go to the directory where
you've just installed Maven, open a conf/settings.xml file for editing and add to the profiles section
this code:

<profile>
<id>cdk</id>
<repositories>
<repository>
<id>maven2-repository.dev.java.net</id>
<name>Java.net Repository for Maven</name>
<url>http://download.java.net/maven/1</url>
<layout>legacy</layout>
</repository>
<repository>
<releases>
<enabled>true</enabled>
</releases>
<snapshots>
<enabled>false</enabled>
<updatePolicy>never</updatePolicy>
</snhapshots>
<id>repository.jboss.com</id>
<name>Jboss Repository for Maven</name>
<url>http://repository.jboss.com/maven2/</url>
<layout>default</layout>
</repository>
</repositories>
<pluginRepositories>
<pluginRepository>
<id>maven.jboss.org</id>
<name>JBoss Repository for Maven Snapshots</name>
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<url>http://snapshots.jboss.org/maven2/</url>
<releases>
<enabled>false</enabled>
</releases>
<snapshots>
<enabled>true</enabled>
<updatePolicy>always</updatePolicy>
</snapshots>
</pluginRepository>
<pluginRepository>
<releases>
<enabled>true</enabled>
</releases>
<snhapshots>
<enabled>false</enabled>
<updatePolicy>never</updatePolicy>
</snapshots>
<id>repository.jboss.com</id>
<name>Jboss Repository for Maven</name>
<url>http://repository.jpboss.com/maven2/ </url>
<layout>default</layout>
</pluginRepository>
</pluginRepositories>
</profile>

In order to activate new profile, please, add the following after the profiles section:

<activeProfiles>
<activeProfile>cdk</activeProfile>
</activeProfiles>

Eclipse plugins for Maven page

The environment is set up now to use the Component Development Kit (CDK).
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We are going to create two components throughout the RichFaces CDK Developer Guide, but at
first you need take the following steps in order to set up the Project and create your library:

» Create a new directory where all the components will be stored (for example Sandbox).

» Create a file named pom.xml in the directory with the following content:

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/

xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>
<groupld>org.mycompany</groupld>
<artifactld>sandbox</artifactld>
<url>http://mycompany.org</url>
<version>1.0-SNAPSHOT</version>
<packaging>pom</packaging>
<dependencies>
<dependency>
<groupld>javax.servlet</groupld>
<artifactld>servlet-api</artifactld>
<version>2.4</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>javax.servlet</groupld>
<artifactld>jsp-api</artifactld>
<version>2.0</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>javax.servlet.jsp</groupld>
<artifactld>jsp-api</artifactld>
<version>2.1</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>javax.faces</groupld>
<artifactld>jsf-api</artifactld>
<version>1.2_07</version>
</dependency>
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<dependency>
<groupld>javax.faces</groupld>
<artifactld>jsf-impl</artifactld>
<version>1.2_07</version>

</dependency>

<dependency>
<groupld>javax.el</groupld>
<artifactld>el-api</artifactld>
<version>1.0</version>

</dependency>

<dependency>
<groupld>el-impl</groupld>
<artifactld>el-impl</artifactld>
<version>1.0</version>

</dependency>

<dependency>
<groupld>javax.annotation</groupld>
<artifactld>jsr250-api</artifactld>
<version>1.0</version>

</dependency>
<dependency>
<groupld>org.richfaces.ui</groupld>
<artifactld>richfaces-ui</artifactld>
<version>3.2.1.GA</version>

</dependency>

</dependencies>
</project>

* Close the file

Here are some of these elements with descriptions:

Table 3.1. The POM elements

Element Description

groupld Prefix for the Java package structure of your
library

url Namespace for your library to be used in the
TLD file

version Version of your library
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InputDate component development

We a going to create the <inputDate> component that can take a value, process that value, and
then push it back to the underlying model as a strongly typed Date object.

The <inputDate> component allows to attach a converter in order to set the desired date format
such as mm/dd/yyyy. So the component could convert and validate the date entered by user.

4.1. Creating project for component

At first we need to create a project for the component itself. In the library directory Sandbox you
just created, launch the following command (all in one line):

mvn archetype:create -DarchetypeGroupld=org.richfaces.cdk -DarchetypeArtifactid=maven-
archetype-jsf-component -DarchetypeVersion=3.2.1.GA -Dartifactld=inputDate

As is easy to see a new directory with the name inputDate will be created. It does not have any
components in it yet, but it has this predefined structure:

EHS)inputDate
B src
EH=)main
EHC5) config
L= component
EH )java
EHS)org
EI-@ mycompany
L= component
—)resources
L =jtemplates
EH ) test
EHjava
EHS)org
E—Lﬂ mycompany
L= component

Figure 4.1. The project structure

Here are main directories with descriptions:

Table 4.1. The project structure

Directory Description
src/main/config Contains the metadata for the components
src/main/java Contains Java code (both pre-generated and

created by you)
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Directory

src/main/resources

Description

Used to store resource files, such as pictures,
JavaScript and CSS files

src/main/templates

Used to contain the JSP-like templates that
define the component layout

Now you should add maven-compiler-plugin to the plugins section in the inputDate/pom.xml file:

<plugin>
<artifactld>maven-compiler-plugin</artifactld>
<inherited>true</inherited>
<configuration>
<source>1.5</source>
<target>1.5</target>
</configuration>
</plugin>

Finally your inputDate/pom.xml should look like this one:

<?xml version="1.0"?>
<project>
<parent>
<artifactld>sandbox</artifactld>
<groupld>org.mycompany</groupld>
<version>1.0-SNAPSHOT</version>
</parent>
<modelVersion>4.0.0</modelVersion>
<groupld>org.mycompany</groupld>
<artifactld>inputDate</artifactld>
<name=>inputDate</name>
<version>1.0-SNAPSHOT</version>
<build>
<plugins>
<plugin>
<groupld>org.richfaces.cdk</groupld>

<artifactld>maven-cdk-plugin</artifactld>

<version>3.2.1.GA</version>
<executions>
<execution>

10




Creating and building component skeleton

<phase>generate-sources</phase>
<goals>
<goal>generate</goal>
</goals>
</execution>
</executions>
<configuration>
<library>
<prefix>org.mycompany</prefix>
<taglib>

<shortName>inputDate</shortName>

</taglib>
</library>
</configuration>
</plugin>
<plugin>

<artifactld>maven-compiler-plugin</artifactld>

<inherited>true</inherited>
<configuration>
<source>1.5</source>
<target>1.5</target>
</configuration>
</plugin>
</plugins>
</build>
<dependencies>
<dependency>
<groupld>junit</groupld>
<artifactld>junit</artifactld>
<version>3.8.1</version>
<scope>test</scope>
</dependency>
<dependency>
<groupld>org.richfaces.framework</groupld>
<artifactld>richfaces-impl</artifactld>
<version>3.2.1.GA</version>
</dependency>
</dependencies>
</project>

4.2. Creating and building component skeleton

Let's create a skeleton for the <inputDate> component.

11



Chapter 4. inputDate componen...

You need to go to the inputDate directory and then launch the following command:
mvn cdk:create -Dname=inputDate

As a result three artifacts will be created:

* An XML configuration file for the metadata

* AUl class

e A JSP-like template

In order to build the component you should stay in the inputDate directory and launch the following
command:

mvn install

This command generates and compiles the library and then creates a result JAR file. A directory
named target will be created along with a src directory. If you get a file named target/inputDate-
1.0-SNAPSHOT .jar, everything is set up successfully.

If you want to rebuild the component you could use the following command:

mvn clean install

4.3. Creating a Ul prototype

It is a good idea to create at first a prototype of the intended markup. You will find out which
markup elements the component has to generate and also which renderer-specific attributes are
needed in order to parameterize the generated markup.

The <inputDate> component consists of an HTML form <i nput > element, an <i ng> element,
and <di v> element:

<div title="Date Field Component">
<input name="dateField" value="01 January 2008" />
<img class="overlay" src="inputDateOverlay.png" />
</div>

12



Creating a Renderer

As it is shown in the listing above there are three HTML attributes - "title" , "name", and "value"
- are needed to be parameterize the generated markup.

You map the HTML attributes to the corresponding Ul Conponent attributes:

<div title="[title]">
<input name="[clientID]" value="[converted value]" />
<img class="overlay" src="inputDateOverlay.png" />
</div>

All information about styles applied to the <inputDate> componentis considered in the following
chapter.

This is the result of your prototype which shows a simple page with an input field and an icon
indicating that this is a date field:

01 January 2008

Figure 4.2. The date field component prototype implemented in HTML with
anicon

4.4. Creating a Renderer

Renderer is responsible for the JSF component representation. It generates the appropriate client-
side markup, such as HTML, WML, XUL, etc. Renderer is also responsible for the converting
information coming from the client to the proper type for the component (for example, a string
value from the request is converted to a strongly type Dat e object).

You could actually implement the renderer-specific component subclass that exposes client-
side attributes such as "style" , "class" , etc. It is common practice to implement the client-
specific component subclass to make some aspects of application development easier, but in
our case we do not need to do it. The <inputDate> is a simple Ul | nput component, therefore
I nput Dat eRender er class generates all the markup itself.

It is a time to start creating the Renderer.

One of the most convenient features of the Component Development Kit (CDK) is a Templating
mechanism.

13



Chapter 4. inputDate componen...

4.4.1. Templating

The Component Development Kit (CDK) allows to use the templates for generation Renderer
class.

Templates are JSP-like markup pages with special tags that are converted into Renderer by a
build script.

It's possible to use evaluated expressions in components templates. It's also possible to create
the base class for a template to implement additional functions in it, so as the functions could
be called from the template. Hence, in the generated Renderer class there are corresponding
function calls on the place of these elements.

Let's create the template. At first you should proceed to the inputDate/src/main/templates/org/
mycompany directory where htmlinputDate.jspx template file is stored. This file contains a
Template Skeleton like this one:

<?xml version="1.0" encoding="UTF-8"?>
<f:root
xmlns:f="http://ajax4jsf.org/cdk/template"
xmlns:c=" http://java.sun.com/jsf/core"
xmlns:ui=" http://ajax4jsf.org/cdk/ui"
xmlns:u=" http://ajax4jsf.org/cdk/u"
xmlns:x=" http://ajax4jsf.org/cdk/x"
class="org.mycompany.renderkit.ntml.InputDateRenderer"
baseclass="org.ajax4jsf.renderkit. AjaxComponentRendererBase"
component="org.mycompany.component.UllnputDate"
>
<f:clientid var="clientld"/>
<div id="#{clientld}"
x:passThruWithExclusions="value,name,type,id"
>
</div>
</f:root>

According to the created Ul prototype you need to extend Template Skeleton with proper elements.
Here is a full example for the <inputDate> component:
htmlinputDate.jspx [jspx/htmlinputDate.jspx].

4.4.2. Creating a Renderer Base class

How to create a base class

14


jspx/htmlInputDate.jspx
jspx/htmlInputDate.jspx

Skinnability

4.4.3. Skinnability

creation

4.4.3.1. XCSS Format

XCSS

4.4.3.2. Dynamic images generation

XCSS

4.5. Component resources registration
Registering component resources

4.5.1. resources-config.xml file format
resources-config.xml file format

4.6. Configuring component

Ul Component generation

4.7. Creating tag classes and descriptor for JSP and

Facelets

Creating a JSP tag handler and TLD
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Generating unit tests

Unit Tests
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Chapter 6.

Component usage overview

overview

6.1. Developer sample creation

Sample creation
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Chapter 7.

Button component development

Command Ajax components TBD with RichFaces CDK.
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Chapter 8.

Creating projects in different IDEs

Eclipse, IDEA.
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Naming conventions

Naming
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Chapter 10.

CDK Tag Reference

Tag Reference
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Template tags overview

tags
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