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Purpose

This document contains the notes I made when studying JavaServer Faces 1.2. It is meant to given
an introduction to JavaServer Faces 1.2 for someone who is familiar with JSP and servlet
programming.

It contains my interpretation of the material studied and some code I wrote to help me understand
the different concepts. I haven't covered every single aspect of JSF, I neither have the time nor the
expertise.

Licensing

This document is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 3.0
License.

Disclaimers

Though I have done my best to avoid it, this document might contain errors. I cannot be held
responsible for any effects caused, directly or indirectly, by the information in this document — you
are using it on your own risk.

Submitting any suggestions, or similar, the information submitted becomes my property and you
give me the right to use the information in whatever way I find suitable, without compensating you
in any way.

All trademarks in this document are properties of their respective owner and do not imply
endorsement of any kind.

This document has been written in my spare time and has no connection whatsoever with my
employer.

Environment

All the example code in this document were developed using JSF 1.2 and an integrated
development environment. NetBeans has JSF libraries “built-in”, while Eclipse needs to be
configured — see the appendix 5 on how to set up Eclipse for JSF development.

All examples have been run on Tomcat 6.


http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/

What is JSF?

JSF is a server-side framework for developing web-based user interfaces using components.
JSF defines the following things to aid in the development of web applications:
e A component architecture.
Defines how user-interface widgets are created. Not only does the standard components
adhere to the component architecture, but it also allows for custom component development.
e A set of user-interface widgets.
Pre-defined standard components like buttons, text-fields etc.
e An application infrastructure.
Enforces development using the MVC (model-view-controller) design pattern.

Technically, JSF is implemented using servlet technology and, as one of the choices available for
display technology, HTML, using custom tags.

Extendibility

As mentioned earlier, JSF may be extended in the following ways:
e Custom user-interface widgets.
e Custom display technologies.

Custom User-Interface Widgets

The development of custom user-interface widgets is outside the scope of this document. This
subject may be discussed in a separate, future, document.

Custom Display Technologies

In order to enable support for a custom display technology for standard JSF components, the
following has to be done:
e If the custom display technology require additional data for a Ul component, create a
subclass for that component and add the data in question.
e Implement renderer classes for the Ul components.
e Implement a renderer kit for the new display technology.

Please refer to the Renderers section below for more information on the JSF rendering model.



JSF and MVC

From a developer's point of view, the different parts of the MV C design pattern corresponds to the
following JSF entities:

e The view is realized by a number of JSP pages and, as needed, backing beans to implement
event listeners. The function of an event listener class is to forward events to a controller,
using a display-technology neutral way.

Event listeners are placed in the view in order to isolate the controllers from JSF-specific
view technology, for instance javax.faces.event. ActionEvent.

e The controllers are implemented by JavaBeans (managed beans).

e The model may consist of plain Java objects, EJBs etc.

Setting and Getting
Properties

Controller(s)

————

Model, view and controller parts of a JSF application and their interactions.

This way of implementing the MV C design pattern results in controllers that are independent of the
view technology, which can be re-used if the view is exchanged. The view-controllers, belonging in
the view, however, does not share this property, but have to be re-written for each view technology
used.

On a technical level, both view-controllers and the regular controllers can be implemented as
managed beans.



Parts of JSF

This section describes the fundamental parts of JSF:

e User Interface Components

e Validators
e Messages
e Converters
e Renderers

e Managed Beans and Backing Beans
e Events and Listeners

User Interface Components
Reference: JSF Specification 3.1, 4.1, 9.5

This section contains a basic introduction of user interface components of JSF. For more detail and
examples, please refer to Core Tags and User Interface Components in Detail later in the document!

JSF user interface components are the basic building blocks for creating a JSF user interface. They
are configurable and reusable, with complexity ranging from simple, such as buttons or text fields,
to high, such as components built by combining simpler components.

Similar to Swing and many other user interface frameworks, the JSF user interface components
maintain a state and are arranged in a tree structure.

Please enter name and password!

Name:

Password:

| Login 3

View Root
Form
Message Message ik Message i Button

"Please enter name and..." “Name:" P "Password:” P “Login®

A simple JSF view and the corresponding user interface component tree.



The JSF code that creates the above web-page is shown in the listing below. Note that parts not
significant to the discussion of JSF user interface components have been left out.

<f:view>
<htm xm ns="http://ww. w3. org/1999/xhtm ">
<head>
<title>Login Page</title>
</ head>
<body>
<h: fornp
<h3>
<h: out put Text val ue="Pl ease enter name and password!"/>
</ h3>
<t abl e>
<tr>
<td>
<h: out put Text val ue="Nane:"/>
</td>
<t d>
<h:i nput Text val ue="#{user.nanme}" required="true"/>
</td>
</tr>
<tr>
<td>
<h: out put Text val ue="Password: "/ >
</td>
<t d>
<h:i nput Secret val ue="#{usr.psw}" required="true"/>
</td>
</tr>
</t abl e>
<p>
<h: commandBut t on val ue="Logi n" action="#{user.check}"/>
</ p>
</ h:forme
</ body>
</htm >
</f:view>

Source-code for the simple JSF web-page displaying a login form.

The JSF components are, unlike Swing components, not responsible for drawing themselves. This
duty is delegated to a renderer, see the Renderers section.

Every Ul component in the tree hierarchy representing a view (typically a web-page) has a
component identifier. If the identifier was not supplied by the programmer, then JSF automatically
assigned an identifier to the component. Certain components, like data tables (tag <h:dataTable>)
and forms (tag <h:form>) creates a naming container. All component identifier within a naming
container must be unique.

Using component identifiers and methods available in the javax.faces.component. UIComponent
class, components in the tree hierarchy can be located.

See appendix 2 for a detailed discussion on component tree navigation and a complete example
program.


http://www.w3.org/1999/xhtml

JSF HTML Tags

The following table lists the JSF HTML tags, which have the prefix h. References in the
Description section refers to code example(s) where the tag is used.

JSF Tag Corresponding Description
HTML Tag

h:form <form> Form for user input.

h:inputText Text-field accepting a single line of text. Text is displayed in
clear text.

h:inputTextarea <textarea> Text-field accepting multiple lines of text. Text is displayed in
clear text.

h:inputSecret <input> Text-field accepting a single line of text. Text is not visible, but
replaced by dots.

h:inputHidden <input> Invisible text-field accepting a single line of text. Typically used
to pass variables from page to page.

h:outputLabel <label> Associates a text label with a control so that the control is
toggled when the label is clicked.

h:outputLink <a> Defines an anchor, which can be used either to create a link to
another document or to create a bookmark inside a document.

h:outputFormat [none] Text output allowing for text with parameters.

h:outputText

[none] or <span>, if
style or styleClass
specified.

Text output of a single line of text.

h:commandButton

<input>

Defines a button represented by either an image or a regular
button (with text). See the Action Events section!

h:panelGroup <div> or <span> Group multiple components. Typical use in facets, where only
one Ul component can be nested.

h:dataTable <table> Defines a table.

h:column [none] Defines a column in a dataTable, with optional header and footer.

h:commandLink <a> HTML link.

h:message [none] Displays the last message of a component.
See the Messages section!

h:messages [none] Displays all messages of a component in either a table or a list.
See the Messages section!

h:graphiclmage <img> Displays an image.

h:selectOneListbox <select> Displays a list or a popup-menu, depending on number of items
to show, allowing selection of one single item.

h:selectOneMenu <select> Displays a popup-menu allowing selection of one single item.

See Making Selections section!

h:selectOneRadio

<select> in <table>

Displays a number of radio buttons in a table and allows
selection of one of them.

h:selectBooleanCheckbox

<input>

Displays a check box. Note that the label has to be displayed
using h:outputText or similar.
See Making Selections section!

Table continued on next page.
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JSF Tag Corresponding Description
HTML Tag

h:selectManyCheckbox | <input> in <table> Displays a number of check boxes in a table with labels and
allows for independent checking of each.

h:selectManyListbox <select> and <option> | Displays a list allowing selection of multiple items.
See Making Selections section!

h:selectManyMenu <select> and <option> | Displays a menu (in reality a list) allowing selection of multiple
items.
See Making Selections section!

h:panelGrid <table> Displays a table containing a number of components.

Facets
Reference: JSF Specification 3.1.9, 9.2.7

Apart from being a child of a parent, a Ul component can be a facet of another UI component. This
is the kind of relationship headers and footers of tables have to the table, where it is more natural
that the contents of the table is children to the table itself.

Facets are not considered to be children of their parents and each facet relation has an unique name.

<h: panel Gid col ums="4" footerC ass="subtitle" headerd ass="subtitl ebig"
styl ed ass="nedi unf
col umd asses="subtitl e, medi unt’ border="1">
<f:facet name="header">

<h: out put Text val ue="Tabl e of Menus"/>
</f:facet>

<f:facet name="footer">
<h: panel Group>
<h: out put Text val ue="one row'/>
<h: out put Text val ue=" " />
<h: out put Text val ue="grouped wi th panel G oup" />
</ h: panel Gr oup>
</f:facet>
</ h: panel Gri d>

Example of facet usage: A header and footer of a table.

The result looks like this:

Table of Menus

| Carrots H ' Carrots H | Carrots H |'_ Carrots :]

. =T = =
| Carrots 'ii '_ Carrots "r'] | Carrots r:l

one row grouped with panelGroup

Result of using facets: A table with header and footer.

Looking at the source above we see a technique commonly used to overcome the limitation of a
facet only being able to contain a single UI component (due to facets being stored in a Map<String,
UlComponent> in the parent component). The footer of the table is made up of three output text
components, grouped using a panel group.

11




The tree hierarchy for the above table looks like this:

Wiew Root
Facet: Message | |
“Table of menus" header
Table
Menu Menu Menu Menu

E The menus are i ﬁ/ﬂ- '-r' footer

. children of the table. !

Menu Menu Menu

Facet: Panel
Group

The facets are not

part of the hierarchy.
\ Message Message Message
"one row" i “grouped with
panelGroup"

Showing how facets are related to the JSF user interface component tree structure.
The example shows a table with facets for header and footer.
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JSF Core Tags

Reference: JSF Specification 9.4

The JSF core tags provide core actions that are independent of the particular renderer used. These
tags have been organized in a separate tag library that usually has the prefix f.

JSF Tag Description

f:actionListener Register an action listener on the parent Ul component.
See the Action Events section!

fattribute Add an attribute on the parent Ul component. See the
Attributes and Custom Attributes section!

f:convertDateTime Register a date-time converter on the parent Ul
component. See the Converters section!

f:convertNumber Register a number converter on the parent Ul component.
See the Converters section!

f:converter Register a converter having specified id on the parent Ul
component. See the Converters section!

f:facet Register a facet having the specified name on the parent
UI component. See the Facets section!

f:loadBundle Loads a localized resource bundle and make it available as
a request-scoped map. See the Localization section!

f:param Adds a parameter to the parent Ul component. Used, for
instance, to insert values into strings with parameters or
append parameters to hyperlinks.

f:phaseListener Register a phase listener on the view root. See the Phase
Events section!

f:selectltem Adds one child to the parent Ul component. Parent
component usually provides multiple items for selection.
See Making Selections section!

f:selectltems Adds multiple children to the parent UI component. Parent

component usually provides multiple items for selection.
See Making Selections section!

f:setPropertyActionListener

Register an action listener that, when the page is
submitted, will retrieve a value from a value expression
and store it in another value expression. See the Action
Events section!

f:subview

Used to create a naming container, for instance when
including other pages or fragments.

See appendix 2!

f:validateDoubleRange

Adds a range validator for double values to the parent
component. See the Validators section!

f:validateLength

Adds a string length validator to the parent component.
See the Validators section!

f:validateLongRange

Adds a range validator for long values to the parent
component. See the Validators section!

Table continued on next page.

13




JSF Tag Description

f:validator Adds a validator with specified id to the parent
component. See the Validators section!

f:valueChangeListener Adds a value change listener to the parent component. See
Value Change Events section!
f:verbatim Wraps non-JSF data in a JSF component that is added to

the parent component. See The <f:verbatim> Tag section!
below!

fiview Container for all JSF tags used on a page.

The <f:verbatim> Tag

In older versions of JavaServer Faces, HTML and non-JSF tags would not be properly rendered if
made child of a JSF UI component. If you are using JSF version 1.2 and JSP 2.1, then there is no

longer any need to use the <f:verbatim> tag.
As an example, the following code fragment, when used with earlier versions of JSF, would cause

the text “Page 2” to be erroneously rendered.

<h: out put Li nk val ue="page2. htm " title="Go to page2">
<h3>Page 2</h3>
</ h: out put Li nk>

Code fragment that require the <f:verbatim> tag to work correctly with older, pre 1.2, versions of JSF.

Corrected, it would look like this:

<h: out put Li nk val ue="page2. htm " title="CGo to page2">
<f:verbatinme
<h3>Page 2</h3>
</f:verbatinp
</ h: out put Li nk>

Code fragment that will work correctly with older, pre 1.2, versions of JSF.
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Managed Beans and Backing Beans

Reference: JSF Specification 5.3, 5.4, Java EE 5 Tutorial chapter 9 “Backing Beans”.

The managed bean facility of JSF allows plain Java object beans to be exposed to EL expressions.
Managed beans in JSF are plain Java objects that can have one or more of the following functions:
Retain properties that are accessible from JSF web pages.

Listen for events produced by JSF web pages.

Validate user input.

Manipulate UI component server-side instances.

View selection.

Hold model data.

Act as a fagade for an external service.

NNk =

Number one and six is not necessarily overlapping; some properties may be related to the way data
is presented to the user, for instance the format of a date, and have nothing to do with the model
data.

Functions one to five are traditionally tasks performed by a controller in the model-view-controller
design pattern, while six is a duty of model objects. A controller is always a managed bean but a
managed bean is not necessarily a controller.

Please refer to the section JSF and MVC for a further discussion on on how to implement MVC
when using JSF!
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Implementation

A managed bean is implemented as a Java class. This class does not need to inherit from any other
class, nor does it need to implement any particular interface. In its simplest form, a managed bean
stores a number of properties, for instance first and last name of a person.

package comivan;
public class PersonBean

/* Instance variable(s): */
private String nFirstNaneg;
private String mLast Nane;

@Post Construct
public void initialize()

/!l Place bean initialization code here.

}

@°r eDest r oy
public void cleanup()

/1 Place clean-up code here.

}

public String getFirstName()
{

return nFirstNane;

ublic void setFirstNane(final String inFirstNanme)
nFi rst Nane = i nFirst Nane;

ublic String getlLastName()

return nlLast Nane;

ublic void setlLast Nane(final String inLastNane)

nmLast Nanme = i nLast Nane;

~— ~7 — g ~— ~7 —

A simple managed bean that stores a person's name.

Note that in the above example of a managed bean, two annotations has been used in the bean;
@PostConstruct and @PreDestroy. The following annotations are available for use in JSF managed
beans.
e (@Resource
@Resources
@EJB
@EJIBs
@WebServiceRef
@WebServiceRefs
@PersistenceContext
@PersistenceContexts
@PersistenceUnit
@PersistenceUnits
@PreDestroy
e (@PostConstruct
Please refer to Java EE and/or JSF Specification documents for details on these annotations.
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Configuration

In order to make the bean accessible from a JSF web-page, it must be configured in the faces-
config.xml file, in the web application.

<faces-config ...>

<managed- bean>
<description>WM first managed bean</description>
<managed- bean- nane>per sonl</ managed- bean- name>
<managed- bean- cl ass>com i van. Per sonBean</ managed- bean- cl ass>
<managed- bean- scope>sessi on</ managed- bean- scope>
</ managed- bean>

</ faces-confi g>

Configuration of the simple managed bean in the faces-config.xml file.

The basic elements that need to be specified when configuring a managed bean are:

e <managed-bean-name>
Specifies the name which is used to access the managed bean in the JSF web page.

e <managed-bean-class>
Specifies the class that implements the managed bean. This can be a user created class or a
class that implements java.util. List or java.util. Map.

e <managed-bean-scope>
The scope in which the managed bean will be stored. Possible values are request, session,
application and none. The “none” scope is useful when the bean only is to be referenced by
other managed beans and not from any JSF web page. See below for an example!

Use

Having implemented the backing bean and configured it in the faces-config.xml file, it can be used
from a JSF web page.

<h: out put Text val ue="First nane: #{personl.firstName}"/>
<h: out put Text val ue="Last name: #{personl.|astNane}"/>

Code fragment showing how to retrieve first and last names from the managed bean using JSF tags.

Note that when accessing properties of managed beans from JSF tags, the “#” has to be used like in
the example above. When accessing the same properties from ordinary JSP or JSTL tags, the “$”
has to be used, like in the example below.

| <c:out value="First name: ${personl.firstName}"/>

Code fragment showing managed bean property access from JSP or JSTL tags.
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Initialization

Managed beans can not only be configured in the faces-config.xml file, they can also be initialized.
Setting default first and last names in the managed bean in the above example is as simple as adding
a few lines to the faces-config.xml file.

<managed- bean>
<managed- bean- nane>per sonl</ managed- bean- nane>
<managed- bean- cl ass>com i van. Per sonBean</ nanaged- bean- cl ass>
<managed- bean- scope>sessi on</ managed- bean- scope>

<managed- pr operty>
<property-nane>first Name</ property-nanme>
<val ue>Knegert </ val ue>

</ managed- pr operty>

<managed- pr operty>
<pr operty- nane>| ast Name</ pr operty- name>
<val ue>Edval dsson</ val ue>

</ managed- pr operty>

</ managed- bean>

Initializing a managed bean in the faces-config.xml file.

Managed Lists and Maps

Managed beans that are of the type java.util. List or java.util. Map may also be configured and
initialized using the above techniques.

<managed- bean>
<descri pti on>Vanaged bean that is a |ist</description>
<managed- bean- nane>managedLi st </ managed- bean- name>
<managed- bean-cl ass>j ava. util. ArrayLi st </ managed- bean- cl ass>
<managed- bean- scope>sessi on</ managed- bean- scope>
<list-entries>
<val ue-cl ass>j ava. | ang. Stri ng</val ue-cl ass>
<val ue>Li st Entry One</val ue>
<val ue>Li st Entry Two</val ue>
<val ue>Li st Entry Three</val ue>
<val ue>Li st Entry Four</val ue>
</list-entries>
</ managed- bean>

Configuring and initializing a managed bean that is a list in the faces-config.xml file.

The managed list bean can be accessed from the JSF web page using, for instance, JSTL tags.
<c:forEach itenms="${nmanagedLi st}" var="0" varStatus="i">

<p>${i.index}: ${o}</p>
</ c: for Each>

Listing the contents of the managed list bean from a web page.
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A managed bean that is a map may be configured and initialized in a similar way.

<managed- bean>
<descri pti on>Managed bean that is a map</description>
<managed- bean- nanme>managedMap</ managed- bean- nane>
<managed- bean- cl ass>j ava. uti | . HashMap</ managed- bean- cl ass>
<managed- bean- scope>sessi on</ managed- bean- scope>
<map-entries>
<key-cl ass>j ava. | ang. Stri ng</ key- cl ass>
<val ue-cl ass>j ava. | ang. | nt eger </ val ue-cl ass>
<map-entry>
<key>One</ key>
<val ue>1</ val ue>
</ map-entry>
<map-entry>
<key>Two</ key>
<val ue>2</ val ue>
</ map-entry>
<map-entry>
<key>Thr ee</ key>
<val ue>3</ val ue>
</ map-entry>
<map-entry>
<key>Four </ key>
<val ue>4</ val ue>
</ map-entry>
</ map-entries>
</ managed- bean>

Configuring and initializing a managed bean that is a map in the faces-config.xml file.

The contents of the map can be accessed from a JSF web page using, for instance, JSTL tags.

<c:forEach itenms="${ managedMap}" var="k" varStatus="i">
<p>${i.index}: Key=${k.key}, Value=${managedMapl[k. key]}</p>
</ c: forEach>

Listing the contents of the managed map bean from a web page.
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Managed Bean Properties

Managed beans can be configured, initialized and made properties of other managed beans.
Assume we have the following managed bean:

package com i van;
public class MyBean
/* Constant(s): */

/* Instance variable(s): */
private int mlnteger;

private Integer mntCbj;

private String nString;

private List<Integer> mntQbjList;
private Map<lnteger, String> nivap;
private List<PersonBean> nPersons;

/'l Getter and setter method inplenmentations excluded.

Managed bean whose properties are to be initialized.

The different properties of the above managed bean can be initialized in the faces-config.xml file in
the following manner:
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<l--
Assune that two managed beans of the type com i van. Per sonBean
with the nanes personl and person2 has al ready been configured
and initialized.

-->

<managed- bean>
<managed- bean- nane>nyBean</ nanaged- bean- name>
<managed- bean- cl ass>com i van. MyBean</ managed- bean- cl ass>
<managed- bean- scope>sessi on</ managed- bean- scope>

<managed- pr operty>
<description>A list hol ding person beans</description>
<pr operty- nane>per sons</ property- nane>
<list-entries>
<val ue-cl ass>com i van. Per sonBean</ val ue- cl ass>
<val ue>#{ per sonl} </ val ue>
<val ue>#{ per son2} </ val ue>
</list-entries>
</ managed- pr operty>

<managed- pr operty>
<descri pti on>A map hol di ng person beans</descri ption>
<property- nane>map</ pr operty-nane>
<map-entries>
<key-cl ass>j ava. | ang. Stri ng</ key-cl ass>
<val ue-cl ass>com i van. Per sonBean</ val ue- cl ass>
<map-entry>
<key>per sonl</ key>
<val ue>#{ personl}</val ue>
</ map-entry>
<map-entry>
<key>per son2</ key>
<val ue>#{ per son2} </ val ue>
</ map-entry>
</ map-entries>
</ managed- pr operty>

<managed- pr operty>
<description>An integer in a wapper class</description>
<property-nane>i nt Cbj </ property-nane>
<property-cl ass>j ava. |l ang. | nt eger </ property-cl ass>
<val ue>2345</ val ue>
</ managed- pr operty>

<managed- pr operty>
<description>A list of intergers in wapper objects</description>
<property-nanme>i nt Qoj Li st </ property-nane>
<list-entries>
<val ue-cl ass>j ava. | ang. | nt eger </ val ue-cl ass>
<val ue>3</ val ue>
<val ue>2</ val ue>
<val ue>1</ val ue>
<val ue>0</ val ue>
</list-entries>
</ managed- pr operty>

<managed- pr operty>
<description>A primtive integer</description>
<property-nane>i nt eger </ pr operty- nane>
<val ue>123</ val ue>

</ managed- pr operty>

<managed- pr operty>
<descri pti on>A string</description>
<property-nane>string</property-nane>
<val ue>This is the | ast exanple! </val ue>
</ managed- pr operty>
</ managed- bean>

Initialization of different kinds of properties of a managed bean.

As before, managed beans that only are to be properties of other managed beans, and not directly
used from web page(s), should use the <managed-bean-scope> none.
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Validators

Reference: JSF Specification 3.5, 4.1, 9.4.14-9.4.17
Validators are pluggable support classes or methods that ensures that the value of a user-modifiable
user interface component conforms to certain rules. For instance, if the user is asked to enter the
number of a month, a validator can be used to ensure that the value entered is in the range one to
twelve. Validators can be combined, to further narrow criteria input data must fill.
JSF provides three different choices of validators:
e UI component validator method.
Validates the value of a single component. Implemented by overriding the
Ullnput.validateValue method. Not recommended.
e Validator methods in backing beans.
Used for validating one or more fields of a single form, when the validation code does not
need to be reused for other forms.
e Validator classes.
Associated to the Ul components that needs validation, may be combined. Used for
validators that are expected to be used more frequently.

Validator Classes

Validator classes must implement the interface javax.faces.validator. Validator interface and can be
added to UI components that implements the javax.faces.component. EditableValueHolder interface.
The javax.faces.validator package contains four validator classes supplied as part of JSF:

Validator Class Validator Tag Validator Id Comments

DoubleRangeValidator f:validateDoubleRange javax.faces.DoubleRange Checks the value of the
corresponding component
against specified minimum
and/or maximum values of
the double type.

LengthValidator f:validateLength javax.faces.Length Checks the number of
characters in the String
representation of the value
of the associated
component.

LongRangeValidator f:validateLongRange javax.faces.LongRange Checks the value of the
corresponding component
against specified minimum
and/or maximum values of
the long type.

MethodExpressionValidator | f:validator N/A Performs validation by
executing the validate
method on an object
identified by a
MethodExpression.

Note that with the range validators as well as the length validator, one can provide a minimum, a
maximum or both a minimum and a maximum.
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A validator class is used by either using its corresponding tag or by using the more general
<f:validator> tag. The example below shows how the length validator is used in a JSP page.

<h:i nput Text id="name" val ue="#{person. nane}">
<f:validateLength m ni mrum="5"/>
</ h:i nput Text >

Example use of a length validator in a JSP page.

The next example shows how to accomplish the same thing as in the previous example, but using
the <f:validator> tag instead. The validatorld attribute takes an id of the validator to use, which can
be one of the JSF validators or a custom validator.

It also gives an example how to customize the messages displayed if the file is left empty
(requiredMessage) and if validation fails, that is, if the length of the name is too short
(validatorMessage).

<h:i nput Text id="nanme" val ue="#{person.nane}" required="true”
requi redMessage="#{ msgs. nameRequi r ed}"
val i dat or Message="#{nsgs. nameTooShort}">
<f:validator validatorld="javax.faces.Length">
<f:attribute name="m ni rum' val ue="5"/>
</f:validator>
</ h:i nput Text >

Example of using the <f:validator> tag to validate length of a text field and
how to customize validator messages in a JSP page.
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Validator Methods

Methods in plain Java classes can serve as validators for one or more components. This is

accomplished by using the validator attribute in one of the following tags:
e h:inputHidden

h:inputSecret

h:inputText

h:inputTextArea

h:selectBooleanCheckbox

h:selectManyCheckbox

h:selectManyListbox

h:selectManyMenu

h:selectOneListbox

h:selectOneMenu

h:selectOneRadio

As an example, the following use of the validator attribute will cause the method validateUser in
the object user to be called, in order to validate user input.

|<h: i nput Text val ue="#{user.nanme}" required="true" validator="#{user.validateUser}"/>

Using a custom validation method with the inputText tag.

A method with an arbitrary name in a managed bean will serve as validator for the UI component in
question. Apart from the name, the method must have the same signature as the validate method of
Jjavax.faces.validator. Validator.

Example of a validator method implementation is show in the listing below.

public void validat e(FacesCont ext inContext, Ul Conponent inConponent, Cbject inValue)
throws Val i dat or Excepti on

FacesMessage t heMessage;
try

{
Nurmber t heNunber = (Nunber)i nVal ue;

i f (theNurber. doubl eVal ue() > 0)
{

return;

/* Nunmber did not pass validation. */

t heMessage = new FacesMessage();

t heMessage. set Severity(FacesMessage. SEVERI TY_ERROR) ;

t heMessage. set Sunmar y(i nConponent . getl1d());

t heMessage. set Detail "Nunmber is not greater than zero!");
} catch (C assCast Exception theException)
{

/* Component val ue was not a Number. */

t heMessage = new FacesMessage();

t heMessage. set Severity(FacesMessage. SEVERI TY_ERROR) ;

t heMessage. set Sunmar y(i nConponent . getld());

t heMessage. setDetai | "Pl ease enter a number greater than zero!");

t hr ow new Val i dat or Excepti on(t heMessage) ;

Validator method that ensures that an entered number is greater than zero.

Note that by throwing a ValidatorException, the validating code notifies the caller that the value did
not pass the validation. The message, an instance of FacesMessage, passed to the constructor of
ValidatorException has three values set; a summary message text, a detail message text and a
severity rating. See the next section for how these values can affect the presentation of the message.
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Messages

Reference: JSF Specification 6.2
As seen in the section on validators above, validation may fail. In this section it is shown how to

notify the user of such failures.
Given the following fragment of a JSF web page, with an input field, an associated validator and a

<h:message> tag.
<td>
<h:input Text id="nunl_field" value="#{controller.firstNunber}" required="true”>
<f:val i dat eLongRange m ni nun¥"0" maxi num="999999"/ >
</ h:i nput Text >
/td>
<td>
<h: message for="nunl_field"/>
</td>

An input field which require a number in the range 0 to 999,999 and its associated message component.

The following message is displayed when the number is not within the specified range:

j_id_jsp_1232077829_1:nunil_field: Validation Error:
Specified attribute is not between the expected values of 0 and 999, 999.

...and this message, if the number is not supplied at all:
|j _id_jsp_1232077829_1:numl_field: Validation Error: Value is required.

An important thing to note about the above example is that if the required
attribute was not true and the user left the input field empty, the validator
would not indicate a validation error! Instead, an exception would be thrown
when the model tried to perform the calculation.

Messages related to a certain component can be customized using the requiredMessage and
validatorMessage attributes of the component in question.

<td>
<h:input Text id="numl_field"
val ue="#{control l er.firstNunber}"
requi red="true"
requi redMessage="You have to enter a nunber!"
val i dat or Message="Nunber must be in the range 0 to 999, 999">
<f:val i dat eLongRange mi ni mun¥"0" naxi mum="999999"/ >
</ h:i nput Text >
</td>
<td>
<h: message for="numl_field"/>
</td>

The input field with custom messages added.

Examining the class javax.faces.application. FacesMessage one can see that there are two parts in a
message; a summary and a detail part. By default, the message tag shows the detail message and
hides the summary. This behaviour can be customized using the showSummary and showDetail
attributes.

|<h: message for="numl_field" showSummary="true" showDetail="fal se"/>

A message tag configured to show only the summary part of messages.
Note that, as stated in the JSF specification document, when customizing messages using the

requiredMessage or the validatorMessage attributes, both the summary message and the detail
message in the FacesMessage instance that is created when there is a message will be the same.

25



Additionally, a message also has a severity-level, which can affect how the message is presented.

The table below lists the different severity levels, corresponding constants to use when setting the

severity of a FacesMessage and the attributes of the message tag that can be used to customize the
resentation of messages of that severity level.

Severity Level Constant Message Tag Attributes
Informational FacesMessage.Severity. SEVERITY INFO infoClass
infoStyle
Warning FacesMessage.Severity. SEVERITY WARN warnClass
warnStyle
Error FacesMessage.Severity. SEVERITY_ ERROR errorClass
errorStyle
Fatal FacesMessage.Severity.SEVERITY FATAL fatalClass
fatalStyle

The class and style message attributes takes strings containing the names of a CSS style class and a
CSS style respectively.

Messages are not only created by validators, they can be created by any component in a JSF page.
This is the how a message can be created and queued programmatically:

FacesMessage t heMessage = new FacesMessage();

t heMessage. set Sunmary( " Summary val i dator info nmessage");

t heMessage. setDetail ("Detail validator info nessage");

t heMessage. set Severity(FacesMessage. SEVERI TY_| NFO) ;

FacesCont ext. get Current | nstance().addMessage(nul |, theMessage);

Creating and queueing a JSF message programmatically.

Finally, it should be mentioned that there is a tag, <h:messages>, that can display either all
messages or only messages that are not associated with a specific component, depending on the
whether the globalOnly attribute is false respective true. The latter kind of messages may originate
from, for instance, event listeners.
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Converters

Reference: JSF Specification 3.3, 4.1.6.2,9.4.3-9.4.5
Converters are components that can be associated with input or output components in order to
convert some data, for instance a date, from a format the computer understands to a human-readable

format and vice versa.

Today's date and/or time: (| March 11, 2008 4:10:47 PM)

Converter

¥

Controller I

- mDate : Date; ) l

A converter converts between the user-readable string and a Date object.

In the picture above, a date is displayed as a string on a web page, but stored in a Date object in the
controller. A converter is used to generate a text string, showing the date, using the Date object. If
the text field holding the date had been an input field, the converter would also attempt to convert

any text entered in this field by the user to a Date object.
A converter may also be configurable, for instance to be able to generate different representations of

a date depending on locale, desired format etc.
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Attaching Converters
There are three different ways to attach a converter to an Ul component.
Using a Specific Converter Tag

A converter can be attached to an UI component by using the appropriate converter tag.

<h: out put Text val ue="#{holiday_start.date}">
<f: convert Dat eTi ne/ >
</ h: out put Text >

Using the Conveter Attribute
The second way to accomplish something identical to the above is to use the converter attribute in
the outputText tag:

|<h:outputText val ue="#{hol i day_start.date}" converter="javax.faces. DateTi ne"/ > |

Note that there is no javax.faces.DateTime class in JSP, instead this is an identifier for the
Jjavax.faces.convert.DateTimeConverter class, see the converter class table below for additional
identifiers. It is also possible to configure custom identifiers in the faces-config.xml file.

If the value of the converter attribute is specified using a value expression, like in the example
below, then the managed bean must have a property of the type Converter with the name indicated

that has already been instantiated.
|<h:0utputText val ue="#{hol i day_start.date}" converter="#{nybean. converterProperty}"/> |

Using the General Converter Tag

The third way to attach a converter to a component is by using the <f:converter> tag and a converter
1d:
<h: out put Text val ue="#{holiday_start.date}">

<f:converter converterld=")avax.faces. DateTi ne"/>
</ h: out put Text >

Note that a converter id is not a fully qualified name of the converter class!
See Converter Classes below for a list of standard converter ids.
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Converter Tags

JSF defines the following converter tags, attributes in brackets [] are optional.

Converter Tag Attributes Comments

f:convertDateTime [dateStyle="{default|shortimedium|
long|full}”]

[locale="{locale” | string} ]
[pattern=""pattern”]
[timeStyle="{default|shortjmedium|
long|full}”]
[timeZone="{timeZone| string}”’]
[type="{date|time|both}”]
[binding="Value Expression”]

f:convertNumber [currencyCode="currencyCode”]
[currencySymbol="currencySymbol”’]
[groupingUsed="{true|false}"’]
[integerOnly=""{true|false}”]
[locale="locale™]
[maxFractionDigits="maxFractionDig

its”]
[maxIntegerDigits="maxIntegerDigits
37]
[minFractionDigits="minFractionDigi
ts’ 9]
[minIntegerDigits="minIntegerDigits”
]

[pattern=""pattern”)
[type="{number|currency|percent}”]
[binding="Value Expression”]

f:converter converterld="converterld” The converter must be bound to an
binding="Value Expression” object that implements the
Jjavax.faces.convert.Converter
interface.
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Converter Classes

Using the converter tag, the following converter classes supplied with the JSF API can be used:

Converter Class Applies to Type Converter Id Comments
BigDecimalConverter java.math.BigDecimal javax.faces.BigDecimal
BiglntegerConverter java.math.BigInteger javax.faces.Bignteger
BooleanConverter java.lang.Boolean javax.faces.Boolean
boolean primitive type
ByteConverter java.lang.Byte javax.faces.Byte
byte primitive type
CharacterConverter java.lang.Character javax.faces.Character
char primitive type
DateTimeConverter java.util.Date javax.faces.DateTime
DoubleConverter java.lang.Double javax.faces.Double
double primitive type
EnumConverter java.lang.Enum N/A
enum primitive type
FloatConverter java.lang.Float javax.faces.Float
float primitive type
IntegerConverter java.lang.Integer javax.faces.Integer
int primitive type
LongConverter java.lang.Long javax.faces.Long
long primitive type
NumberConverter java.lang.Number javax.faces.Number Has more sophisticated
conversion options, see API!
ShortConverter java.lang.Short javax.faces.Short
short primitive type

All of the above conversion classes are located in the javax.faces.convert package.
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Converter Messages

If a converter fails to convert data to/from string representation, it will issue a message. Converter
messages behave in a similar manner to validator messages:

e Messages from a single Ul component can be displayed using the <h:message> tag.

e The message from a Ul component can be customized using the converterMessage attribute.

<td>
<h:input Text id="dateField" value="#{dateControl|er.date}">
<f:convertDateTi ne dateStyl e="short" type="date"/>
</ h:i nput Text >
<h: message for="dateField"/>
</td>

Input field that accepts input that is stored as a Date object in a managed bean.

In the above configuration, the following message will be displayed if the user enters a string that
the converter is not able to interpret into a date:

_id_jsp_1340549415_2: dateFi el d: '14/14/08" could not be understood as a date. Exanple:
3/ 14/ 08

An important thing to note about the above example is that if the required
attribute is not true, or left out, and the user left the input field empty, the
converter will not indicate a conversion failure. Instead, an exception might be
thrown later, when the user input is processed.

Messages related to a certain component can be customized using the requiredMessage and
converterMessage attributes of the component in question.

<t d>
<h:input Text id="dateField" val ue="#{dateController.date}" required="true”
converter Message="Failed to recogni ze input as a date”
requi redMessage="A date nust be supplied! ">
<f:convertDateTi ne dateStyl e="short" type="date"/>
</ h:i nput Text >
<h: message for="dateField"/>
</td>

The input field with custom messages and the required attribute added.

Please refer to the last part of the section Validator Messages on how the presentation of messages
can be configured using CSS (cascading style sheets) etc.
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Renderers

Reference: JSF Specification 8
JSF supports the following two models for deciding component values from incoming requests and
encoding values into outgoing responses:
e Direct Implementation Model
Each component is responsible for decoding and encoding itself.
e Delegated Implementation Model
Decoding and encoding of components is delegated to appropriate renderer.

Decoding of a component consists of, in the case of HTML, extracting any (new) values for the
component enclosed in the request in question.

Background:

JSF uses view state saving, either on the server or client side. This means that the state of the user
interface is serialized, encoded and either enclosed with the response or stored on the server.
Later, when the user submits a form, the server uses the view state to reconstruct the view. See
the section Request Processing Life Cycle for more information!

Below is an example of the relationship between UI components and renderers shown for the
message component. Some classes have been left out of the class hierarchy, in order to focus on the

principles.

—

StateHoldear

Basic Ul component L Renderkit
» classes, not related |
. 1o specific display

technology. T

UlMessage Renderer

e s i

 Component and associated rendered-by

UIComponent

: renderer for specific display- HTMLMessage |f------- =| MessageRenderer
: technology, HTML in this
' pase. T —

Example of relationship between the message Ul component and its renderer.
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Events and Listeners

There are three standard event types in JSF:
e Action Events
e Value Change Events
e Phase Events

Action Events

Reference: JSF Specification 3.4.2,3.4.3,5.2,7.1.1,7.3,9.2.6,9.4.1,9.4.12
An action event represents an activation of a Ul component, for instance, the user presses a button
on a JSF web page.
Action events in JSF are represented by instances of the javax.faces.event. ActionEvent class.
The following methods are available to register an action listener for a component:
There are two ways to register an action listener for a component:
e Using an actionListener attribute.
e Using the <fiactionListener> tag.

The actionListener Attribute

The following code shows how to register an action listener in a managed bean on a command
button using the actionListener attribute.

|<h: conmandBut t on val ue="Conmt Request" acti onLi stener="#{bean.doComit}"/>

Registering an action listener using the actionListener attribute.

The method doCommit(ActionEvent) of the managed bean will be called when the user presses the
button. A potential drawback is that only a single action listener may be registered on the
component. The skeleton of the doCommit method looks like this:

public class ManagedBean

bhbl ic void doConmit(Acti onEvent inAction)

/! Handl e the button-click here.

Skeleton of the doCommit method handling clicks on the “Commit Request” button.

Note that the class in which the doCommit method is located does not have to implement any
particular interface.
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The <f:actionListener> Tag

The code below accomplishes the same thing as the example above, that is, registering an action
listener on a command button. This time, the <f:actionListener> tag is used instead.

<h: commandBut t on val ue="Commt Request">
<f:actionLi stener type="comivan. ManagedBean"/ >
</ h: conmandBut t on>

Registering an action listener using the <f:actionListener> tag.

When using the <f:actionListener> tag, multiple action listeners can be registered for a single
component.

The processAction(ActionEvent) method in an object of the class com.ivan.ManagedBean will be
called when the user clicks the button. The #ype attribute specifies a Java class that must implement
the javax.faces.event.ActionListener interface. Alternatively, the binding attribute may be used to
specify a managed bean or an attribute that refers to an object that implements the
javax.faces.event.ActionListener interface.

public class ManagedBean i npl ements Acti onLi stener

ioijbl ic void processAction(ActionEvent inEvent) throws AbortProcessi ngException

/! Handl e events here.

Skeleton of the processAction method and the class in which it is located.

The table below specifies the behaviour of the <f:actionListener> tag when one, or both, of the
attributes are supplied.

Attribute(s) Supplied Description

type Create a new instance of the type specified each time the
action listener is to be invoked and invoke its
processAction method.

binding If value expression evaluates to null, generate a faces
message.

If value expression evaluates to an object that implements
Javax.faces.event. ActionListener, invoke its processAction
methods.

type, binding If the binding value expression evaluates to null, create a
new instance of the type specified and use it as action
listener, otherwise use the existing object.

Invoke the processAction method in the action listener.
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The <f:setPropertyActionListener> Tag

<f:setPropertyActionListener> is a specialized action listener used to set a property. An example of
its use would be to copy the value in a scoped variable to the property of a managed bean when a
web page is submitted.

<h: conmandBut t on val ue="Magi ¢ Button">
<f:actionListener bindi ng="#{nmybean}"/>
<f:actionListener type="comivan. MActi onLi stener"/>
<f:set PropertyActionListener val ue="#{nybean.inputString}"
target ="#{ ot herbean.inputString}"/>
</ h: conmandBut t on>

A command button with two regular action listeners and a set property action listener.

In the above code-fragment, the command button has a set property action listener registered to it.
When the button is clicked, this listener will cause the value from the property inputString of the
managed bean mybean to be copied to the property inputString of the managed bean otherbean.
Any number of <f:setPropertyActionListener> tags can be used with a single component.

Invocation Order

As described in the javax.faces.component. UICommand class, listeners will be invoked in the
following order:
e Action listeners registered using the actionListener attribute.
For instance, in the <h:commandButton> tag, as shown above.
e Action listeners registered using the <f:actionListener> tag.
These are invoked in the order declared/registered.
e The application action listener.
e Application action methods.

Note that if a custom application action listener is used and the default
application action listener is not invoked, then application actions will not be
invoked.

An application listener that is used as a custom application action listener may be implemented like
this, to ensure invocation of the default application action listener:

public class AppActionListener inplenents ActionListener
private ActionLi stener nParent;
publ i ¢ AppActionLi stener (Acti onLi stener inParent)

nParent = i nParent;

public void processAction(ActionEvent inEvent) throws AbortProcessi ngException

/1 Process action event here.
nPar ent . processAction(i nEvent);

Class implementing a custom application action listener that also invokes
the parent, i.e. default, application action listener.
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Application Actions

There is another type of action listener, called “application action”, that has the ability to affect
navigation between pages in a JSF application. An application action has the following
characteristics:

e Returns an Object that indicates the outcome of the operation.

e Takes no parameters.

e Does not require the class to implement any particular interface.

e Must be public.

The following code registers an application action on a command button.

|<h: conmmandBut t on val ue="OK" type="submt" action="#{controller.doOK}"/>

A command button using an action listener that affects navigation.

When the button is clicked, the doOK application action method in the managed bean will be called.
The skeleton of the doOK method will look like this:

public String doCK()

/1 Handl e button clicks here, perhaps with different outcone.
return "success";

}

Application action method doOK in the managed bean.

The method above returns the outcome “success”. This outcome may affect navigation, as we will
see in the Navigation section later.

If all an application action method does is return the outcome “success”, it can be eliminated and
the command button can be written like this:

|<h: comandBut t on val ue="OK" type="submit" action="succcess"/>

A command button with a static outcome.

The value null may also be returned by an application action method, in which case the view will
redraw itself. This can be useful if, for instance, some setting that affects the way the view is drawn
has been changed by the action method.

Action listeners and application actions can configured at the same time for a component.

<h: commandBut t on val ue="OK" type="submit" action="#{bean.doOK}"
actionLi st ener="#{bean. nyActi onLi stener}"/>

A command button with both an action listener and an application action.

This technique can be useful when it is needed to, for instance, determine in which section of a
picture the user clicked before letting this affect the navigation.
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Value Change Events

Reference: JSF Specification 2.2.2, 3.2.6,3.4.2,3.4.3,5.2,9.2.6,9.4.18
Value change events occur when the value of a Ul component changes from one value to another,
valid, value.
Value change events in JSF are represented by instances of the javax.faces.event. ValueChangeEvent
class.
As with action events, there are two ways to register a value change event listener for a component:
e Using the valueChangeListener attribute.
e Using the <fivalueChangeListener> tag.

The valueChangeListener Attribute

The valueChangeListener attribute allows for registration one single value change listener on a
component.

<h: i nput Text val ue="#{bean.dataString}"
val ueChangeli st ener =" #{ bean. stri ngVal ueChange}"/ >

Registering a value change listener using the valueChangeListener attribute.

In this case, the method stringValueChange(ValueChangeEvent) of the managed bean will be called
when the user has entered a new value that passes validation. The managed bean is not required to
implement any particular interface.

The <f:valueChangelListener> Tag

The <f:valueChangeListener> tag does not have the limit of only being able to register one single
value change listener on a component.

<h:i nput Text val ue="#{bean. dataString}">
<f:val ueChangeli st ener type="com i van. ManagedBean"/ >
</ h:i nput Text >

Registering a value change listener using the <f:valueChangeListener> tag.

As with action listener, the type attribute specifies a Java class. This time, the class specified by the
type attribute has to implement the javax.faces.event. ValueChangeListener interface. When the user
has entered a new value that passes validation, the processValueChange(ValueChangeEvent)
method will be called on an instance of the class.

37



Phase Events

Reference: JSF Specification 4.1.17.4,9.4.9, 11.2, 11.3
Phase events are events that are generated before and after each of the phases in the Request
Processing Life Cycle of JSF. In JSF, a phase event is represented by an instance of the

Jjavax.faces.event. PhaseEvent.

Phase Listener

In order to be able to listen for phase events, a phase listener is needed. A phase listener is a class
that implements the javax.faces.event. PhaseListener interface. The interface contains the following

methods:

Method Description
void afterPhase(PhaseEvent) Receives notifications that a phase has been
completed.
void beforePhase(PhaseEvent) Receives notifications that a phase is about to
begin.
Phaseld getPhaseld() Returns the id of the phase the listener wants to
receive notifications about.

See the implementation of the managed bean class in appendix 1 for an example how a phase
listener is implemented.

Registering a Phase Listener

A phase listener can be registered in two ways; either programmatically in a managed bean or by

using the <f:phaseListener> JSF core tag.
FacesContext theContext = FacesContext.getCurrentInstance();

FacesCont ext . get Current | nstance() . get Vi ewRoot () . addPhaselLi st ener(this);

Registering a phase listener programmatically from the class that implements
the javax.faces.event. PhaseListener interface.

<f:views
<f: phaseli st ener bi ndi ng="#{bean}"/>

</f:§/i'éw>

Registering a phase listener using the <f:phaseListener> tag in a JSF web page.
Note that a managed bean implementing the javax.faces.event. PhaseListener interface
being bound to the name bean is required.
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Request Processing Life Cycle

Reference: JSF Specification 2.2, 2.3

Every request that involves a JSF component tree is processed using a well-defined request

processing life cycle that consists of a number of phases. The standard request processing life cycle

consists of the following phases:
e Restore View

e Apply Request Values
e Process Validations

e Update Model Values
e Invoke Application

e Render Response

An activity diagram showing an overview of the request processing life cycle is shown below.

Restore View

Apply Request Values

" Common Event
Processin

Process Validations

" Common Event
Processin

Update Model Values

Common Event  |..-"

Processin

Invoke Application

i

e

F*rncessing

W

Render Response

iy

Common Event J

Reqguest processing phases has
been marked with colour.

Phase events are generated before
and after each phase.

See separate activity |
diagram! I

Overview of the JSF Request Processing Life Cycle.

39



The common event processing taking place after every phase, except for the Restore View and the
Render Response phases, is outlined in the following activity diagram.

Broadcast Any-Phase
Events

Broardcast Current-
Phase Events

Mare Any-Phase ar
Current-Phase events?

Yes

Is response complete? Yoo

Render response?

y W
Clear remaining Clear remaining
events events
1} W
Skip to Render End Reqyesl
Response phase Processing

—®

Common event processing between phases in the JSP Request Processing Life Cycle.

The check for more events after events have been broadcasted is performed in case the broadcasting
of events give rise to more events. In the current JSF implementation from Sun, this check is only
performed once.

The response being “complete” means that it has already been rendered, or that rendering is not
necessary, for instance if a redirect occurs. A response is marked as being complete by calling
responseComplete() on the current FacesContext instance.

The response is marked for rendering by calling renderResponse() on the current FacesContext
instance. This causes the request processing to go to the Render Response phase, skipping any
remaining phases, once the current phase is completed.

For an example program that shows the different phases of a JSF request and associated events, see

appendix 1.
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Restore View

The purpose of the restore view phase is to prepare the view of the page the request concerns, or, if
no such view exists, create a new view. Any values of the components in the view are also restored

during this phase.

Initialize view for
request processing

FacesContext for current Yes ;
request has view root? Set view root locale

Mo

Evaluate expressions
for all components
with "binding"

Request is postback or
initial request?

Request

Pastback

Set next phase to
render response

Restore view [ Create view }

!

[ Evaluate expressions |
for all components
with "binding"

Store view root in
faces context

|

®

Overview of the Restore View phase in the JSF request processing life cycle.
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Apply Request Values

During the Apply Request Values phase, each component of the view is given an opportunity to
update its state using the information included with the current request.
The activity diagram below shows the general procedure of a single component, during this phase.

?

Yes

|s component to
be rendered?

Decode all children
and facets

v

Decode current
component

immediate property ¥

Component Yes J/\ False

is ActionSource?

Ma

Clueue action
event for end of
Invoke
Application
phase

Queue action
event for end of

Apply Reguest
Values phase

immediate property ¥
Component is Yes False
EditableValueHolder? Vi

T

£

Do conversion and
validation

A
A

General procedure for a single component during the Apply Request Values phase.
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Process Validations

The purpose of the Process Validations phase is to ensure that all the components in the view have
valid values. The action diagram below gives an overview of the procedure for a single component.

Is component to
be rendered?

Mo

Ya immediate property 7

Component is
EditableValueHolder? e

Validate
component

Component valid? :: Mo
hi

es
Engueue
[ message J

L
Mark render
l response

=
-

Validation procedure for a single component during the Process Validations phase.

Note that if validation fails for any component during this phase, messages are enqueued and the
request processing skips to the Render Response phase, once the Process Validation phase has
completed, and error messages will be displayed.
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Update Model Values

During the Update Model Values phase, properties in model data objects are updated with the
current values from respective component. Model data objects can be managed beans etc.
Note that a “model data object” does not necessarily need to be part of the model, as defined in the

MVC design pattern. Rather, it is more likely to be a controller.

Is component to
Ma be rendered?

Update Model
Values for
component

Procedure for updating model value(s) for a single component during the Update Model Values phase.

Invoke Application

Having ensured that data is valid and then passed it on to the model data objects, the application
logic can now be invoked during the Invoke Application phase.

W

[ Broadcast Invoke- ]
Application Events

W
Invoke default action
listener

O

Actions taken during the Invoke Application phase.
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Render Response
As the final step of the JSF Request Processing Life Cycle, the response is rendered and sent back

to the client.

[ Render Response ]

W
[Saue Response State]

Procedure of the Render Response phase.
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Navigation

Reference: JSF Specification 7.4

Navigation between pages in JSF applications are controlled using a combination of the JSF
configuration file and outcomes from action events. Outcomes from action events are strings such
as “success” or “cancel” etc. and has been described in the Action Events section.

Some IDEs allow for graphical editing of the navigation rules, but that is beyond the scope of this
document.

Lets take a look at what navigation rules may look like and what the different parts of a navigation
rule corresponds to.

K. Talil AT P R =

s e kmarke v Codgle  Wrsghe

Plesie camer your A e Please enner your Lo s Ploass yor sl
Tt nzmr Firt zame W i
Land maeme | a2 e I Lt i
Al Mkraa.
Address
e arre B e Perm
han [ [
o - 1 o .

e S

JSF Cnnfigu rat e

<Pxml version="1.0' encoding="UTF-8'?=
<faces-config version="1.2" ..»

<navigation-rule=
<from-view-id=input_lastname.jspx</from-view-id=)
| <navigation-cases ;

<10-VIEW-|C=ANpUl_address. |spx<o-view-id=
_</navigation-case
<nayigation-cases

-df;a“ces-mnﬁg:- J

f
|'f l </navigation-rule=

| Managed Bean Class
li, [ public class InputLastNameController ]

(public String doNext|) }——

'|I {
\ — —{felurn "success™)

A 1
\\ (public String doPrevious()
{

——(refurn "success"™)

o ]

Navigation configuration for the Input Last Name page in the JSF configuration file and corresponding elements.
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Each <navigation-rule> contains one or more navigational alternatives from one, or several, views.
Using the <from-view-id> element, there are three different ways of specifying the view, or views,
that are the origin of the navigation. Priority according to the order listed.

e <from-view-id>/index.jsp</from-view-id>
Will only match one single view; in this example the web page “index.jsp”.

e <from-view-id>/test*</from-view-id>
Will match any view identifier that starts with “test”, for instance “test page.jsp”.

e <from-view-id>*</from-view-id> or <from-view-i1d>/*</from-view-id>
Will match any view identifier, that is, this navigational rule may apply to any view in the
JSF application.

The <from-view-id> element may also be left out completely, which will match all views.

Each <navigation-case> then, optionally, specifies an action and a outcome of the action, using the
<from-action> and <from-outcome> elements respectively, that causes the navigation to the
destination specified by the required <to-view-id> element.

An action is, as in the above figure, a method in a managed bean.

An outcome of an action is an arbitrary string.

The optional <redirect/> element enables HTTP redirection to the destination view. This means the
URL of the destination view will be visible in the browser. If left out, the request will be forwarded
to the destination view. Note that when redirecting a HTTP request, any request scoped data is lost,
since a new request is made.

For a detailed example on how to do navigation in JSF, please refer to appendix 3!
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Localization and Internationalization

Reference: JSP Standard Tag Library Specification v1.2 chapter 8, JSP Specification v2.1 chapter 4,
JSF Specification 2.5.2

The JSF support for internationalization is not only useful when an application is to be able to
present messages in different languages, but also very helpful to aid in organizing the messages an
application is to present.

Finally, a sample program that allows the user to select the current locale, choosing from the locales
supported by the JSF application, is available in appendix 4!

The following picture shows the relationships between the JSF configuration file, a resource bundle
containing internationalized messages, the location of the resource bundle file in the source tree and
the JSF web page in which the bundle is used.

JSF Configuration File

faces-config version="1.2" .=

=applications
<resource-bundle>

(=base-name=com.ivan.resources.messages</base-name=
(=var>ms arp——,

</resource-bundle> >
<application:

Source Tree

L TVET TR SOUTCES
v [ Source Packages
¥ [ com.ivan
[#| 118NController.java
¥ | bH com.ivan.resources

| EI messages.properties

e Tonct Dorlemmne -~

<faces-config>

JSF Web Page |

<fview>
<html xmins="http://www.w3.orgM 398&html">
<heads= f
<litle><h:outputText value="#msgs litle}"/><fitle=
<head=
<hbody=
<h:form:=

Resource Bundle
itle=:Internationalization
resentation=This web page shows how internationalization can
e easily accomplished in JavaSenser Faces.
nstructions=Choose a locale and click the Update button.
hangesCount=The locale has been changed {0} times.
ocalelLabel=Language:
pdateButton=Update

Different elements of JSF internationalization and localization.
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Resource Bundles

Message strings are commonly entered into one or more property files in which every message is
given a key. Such a file is called a resource bundle and, when used, becomes an instance of the
Jjava.util. ResourceBundle class (or a subclass). Resource bundles are to be located in a regular Java-
package, as will be seen later.

Note that with JSF, keys in resource bundles must not contain JSTL reserved characters, such as “.”.

title=Internationalization

i nstructi ons=Choose a | ocale and click the Update button.
changesCount =The | ocal e has been changed {0} ti nes.

| ocal eLabel =Language:

updat eBut t on=Updat e

Sample messages property file; message-keys to the left and messages to the right.

Messages files are named depending on the language used in the messages. The default language
message file can have an arbitrary name, for instance “messages”, with the suffix “properties”. If
the application also is to support German localization, there will be another file with the name
“messages_de.properties” containing the messages of the application in German.

Language codes are defined by the ISO-639 standard. See the java.util. Locale class for more
information.

49



Accessing Resource Bundles

JSF needs to be told which resource bundle(s) to use and how the programmer wants to access
these. This can be accomplished either by using the JSF configuration file or by using the
<f:loadBundle> tag.

<appl i cation>
<resour ce- bundl e>
<base- name>com i van. r esour ces. messages</ base- nane>
<var >nsgs</ var >
</ resour ce- bundl e>
</ application>

Configuring access to a resource bundle in the JSF configuration file.

<f:l oadBundl e basenane="com i van. resources. messages” var="mnmsgs”/>

Configuring access to a resource bundle using the <f:loadBundle> tag.

The difference is that when configuring access to a resource bundle using the JSF configuration file,
the resource bundle is then accessible from all the JSF web pages of the application. When using the

<f:loadBundle> tag, it must be included in every JSF web page that wants to access the resource
bundle.

Configuring Supported Locales

It is also possible to, using the JSF configuration file, tell JSF which locales are available and which
one is the default locale for the application. Default locale is the locale that is placed in the resource
bundle file which name does not have a language code appended, for instance “message.properties”
(compared to “messages_de.properties”).

Say, for instance, that our application has messages in English, German and Swedish, and that
English is the default language. This would be configured in the JSF configuration file like this:

<appl i cati on>

<l ocal e-confi g>
<defaul t-1 ocal e>en</defaul t-1ocal e>
<support ed-1 ocal e>en</ support ed-1| ocal e>
<support ed-| ocal e>de</ support ed-| ocal e>
<support ed-1 ocal e>sv</ support ed-1| ocal e>
</l ocal e-confi g>
</ application>

Configuring the available locales and the default locale in the JSF configuration file.

29 <¢

The corresponding files, “messages.properties”, “messages_de.properties” and
“messages_sv.properties”, also have to be present.
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Retrieving the Message

If we have configured the resource bundle as described in the above sections, the string
“Internationalization” can be retrieved and output by the following code fragment:

<h: out put Text val ue="#{nsgs.title}"/>

Retrieving a localized message from a resource bundle in JSF.

If the resource bundle has been configured for multiple languages, the output depends on the current
locale.

Controlling the Locale

The current locale can be retrieved and set in JSF, allowing for programmatic configuration of the
language in which the web pages are displayed. For a complete example program that allows the
user to select the current locale, see appendix 4!

First of all, let's take a look at how to retrieve the current locale. There are actually two “current
locales” that can be retrieved; the current JSF locale and the browser's current locale.

Browser's Current Locale

The browser's current locale can be retrieved by retrieving the locale from the request object. Note

that JSF cannot request the locale in the request, so it has to be copied into a variable.

<c:set var="browserLocal e" scope="request" val ue="${pageCont ext.request.|ocale}"/>
<h: out put Format val ue="#{nsgs. | ocal eCodelLabel }" >

<f: param val ue="#{request Scope. browser Local e} "/ >
</ h: out put For mat >

Retrieving the browser's current locale in a JSP.

The external context in the faces context has a special method to retrieve the request locale:

Local e theBrowser Local e =
FacesCont ext . get Current | nst ance() . get Ext er nal Cont ext (). get Request Local e();

Retrieving the browser's current locale in Java code.
The browser's locale cannot be changed, unless the entire request object is replaced.

JSF's Current Locale

The locale used when rendering the current view is contained in the view root and may be both
retrieved and set.

Local e theCurrent JSFLocal e =
FacesCont ext . get Current I nstance(). get Vi emRoot (). get Local e();

FacesCont ext . get Current | nstance() . get Vi ewRoot (). set Local e(t heLocal e);

Retrieving and setting JSF's current locale from the view root.
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Retrieving Locale Configuration

As seen in the section Configuring Supported Locales above, the locales supported by a JSF
application can be configured in the JSF configuration file. Messages are, as described in the
Resource Bundles section, placed in separate files. Thus, the languages supported by a JSF
application can be changed without requiring any changes in the code.

How to write code that takes this kind of flexibility into account?

The default locale and the supported locales can be retrieved in, for instance, a managed bean using
these snippets of code.

/* Retrieve all supported | ocal es, as configured in the JSF configuration file. */
Iterator<Local e> thelLocal eslter = FacesContext.getCurrentlnstance().getApplication().
get Support edLocal es();

/* Retrieve the default Iocal e, as configured in the JSF configuration file. */
Local e theDef aul t Local e = FacesCont ext. get Currentlnstance().getApplication().
get Def aul t Local e() ;

Retrieving the supported locales and default locale of a JSF application.
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Core Tags and User Interface Components in Detail

This section goes into greater detail on some of the user interface components and core tags and
shows some examples on how these tags can be used.

Attributes and Custom Attributes

The <f:attribute> tag allows the programmer to add attributes to its parent Ul component, like in
this example:

<h: panel G oup | ayout ="bl ock" >
<f:attribute nane="style" value="color : red"/>
<h: out put Text val ue="Sone text in a panel group"/>
</ h: panel Gr oup>

Adding a style attribute to the panel group using the <f:attribute> JSF core tag.

The normal way to write the above would be:

<h: panel G oup | ayout="bl ock" style="color : red”>
<h: out put Text val ue="Sone text in a panel group"/>
</ h: panel G oup>

Adding a style attribute to the panel group using a more common way.

In this case, little is gained by using the <f:attribute> JSF core tag. However, there are cases where
one might want to add non-standard attributes to a tag.

IDEs like NetBeans will complain if you try to add custom attributes to a tag, like in the following
example:

<h: panel G oup | ayout="bl ock" nyattr="test">
<h: out put Text val ue="Sone text in a panel group"/>
</ h: panel Gr oup>

Adding a custom attribute to a tag — this won't work.

Later, when trying to run the web application, the following error will occur:

HTTP Status 500 -

type Exception report

message

descri ption The server encountered an internal error () that prevented it from
fulfilling this request.

exception

org. apache. j asper. Jasper Exception: /wel coneJSF.jsp(28,12) Attribute nyattr invalid for
tag panel Group according to TLD

org. apache. j asper. conpil er. Def aul t Error Handl er. j spError ( Def aul t Er r or Handl er . j ava: 40)

Result of trying to add custom attributes to a tag.

This is where the <f:attribute> tag comes in handy. By rewriting the code that produced the error
using the <f:attribute> tag, no error will occur.

<h: panel G oup | ayout="bl ock" nyattr="test">
<f:attribute name="nyattr” value="test”/>
<h: out put Text val ue="Sone text in a panel group"/>
</ h: panel Gr oup>

Adding a custom attribute to a tag and avoiding errors.
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This attribute can later be retrieve from code in a managed bean like this:

public String dolt()
Map<String, Ooject> theAttributes;

theAttributes = nCust AttrConp. getAttributes();
if (theAttributes.size() !'= 0)

System out . println("The conmponent has the following attributes:");
for (String theKey : theAttributes. keySet())

Systemout.printin("Key: " + theKey + " with the value: " +
t heAttri but es. get (t heKey));

} else

System out. println("The conponent has no attributes.");

}

return "success";

Method in a managed bean listing all attributes of the UI component bound to mCustAttrComp.
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Making Selections

JSF has a number of UI components that presents a list of multiple items to the user, allowing him,
or her, to select one, or many, of the items in the list. In this section those Ul components will be
introduced in greater detail and examples on how to use them will be shown.

Single Checkboxes

A single checkbox allows the user to check, or un-check, an alternative. The one thing that sets the
single checkbox apart in JSF is that its label has to be provided separately. In order to toggle the
checkbox when the label is clicked, the label also has to be linked to the checkbox in question.

<h: sel ect Bool eanCheckbox i d="checkbox1" val ue="#{nymanagedbean. bool eanfl ag}"/>
<h: out put Label for="checkbox1">

<h: out put Text val ue="Checkbox | abel
</ h: out put Label >

text"/>

Creating a checkbox with a label. Clicking the label will also toggle the checkbox.

Selecting from a List

The following UI components allow for selecting one or more items from a list of items.
h:selectOneListbox

h:selectOneMenu

h:selectOneRadio

h:selectManyCheckbox

h:selectManyListbox

h:selectManyMenu

The JSF tags that start with “selectOne” selects one single item, while the tags starting with
“selectMany” allows for selection of multiple items. This affects the variable used to store the
selection(s) in in the managed bean supporting the web page. When selecting a single item, the
value expression provided using the value attribute refers to a variable of the type String or int etc.
in a managed bean. When selecting multiple items, the value expression provided using the value
attribute must instead refer to a variable being an array of String or int etc.

The list of items to select from is created by adding one or more <f:selectltem> and/or
<f:selectltems> tags as children to the select tag. These tags can have hardcoded values or retrieve
data from a managed bean.

Hardcoded List Items

The following code produce a list box according to the picture below. Note that the appearance can
vary from browser to browser!

<h: out put Text val ue="Select nultiple itens:"/>
<h: sel ect ManyLi st box id="sel _menu3" val ue="#{nybean. menuThr eeSel ecti on}">

</ h: sel ect ManyLi st box>

<f:selectltemitenliabel ="One" itenval ue="1"/>
<f:selectltemitenlabel ="Two" itenVal ue="2"/>
<f:selectltemiteniabel ="Three" itenval ue="3"/>
<f:selectltemitenlabel ="Four" itenVal ue="4"/>
<f:selectltemitenlLabel ="Five" itenVal ue="5"/>

List box allowing for selecting of multiple items from a list of hardcoded values.
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[One

| Two

Three

| Four
Select multiple items:| Five

The above list box appearing in a browser.

In the managed bean, the property menuThreeSelection can be of the type String/] or int[] and,
depending on the selection(s) made by the user, will contain an array containing items with values
“1” (or 1) to “5” (or 5). JSF will automatically take care of the conversion to the correct type.

bean fails, there will be a faces message saying so. If there is no Ul component
displaying messages on the web page, the only place where the message can be
seen is the application server log. To ensure discovery of problems like this, place
a temporary <h:messages> component somewhere on the web page when
developing or keep an eye on the log.

: If the conversion between the item Value and the variable type in the managed

Fallback List Items

The next example shows a list allowing the selection of one item. The first item in the list will try to
retrieve data from an attribute in the supporting managed bean. However, if this attribute does not

exist or is null, the supplied, hardcoded, values will be used.

<h: sel ect OneLi st box id="sel _nenu2" val ue="#{ mybean. menuTwoSel ecti on}">
<f:sel ectltem val ue="#{nybean. nenuTwoltenm" itenlLabel ="One" itenVal ue="1"/>
<!-- More items here. -->

</ h: sel ect OnelLi st box>

A list item which attempts to retrieve data from a managed bean,
but has hardcoded default values if no data is available.

In the managed bean the item, which must be of the type javax.faces.model.Selectltem, is initialized
in like this:
private Selectltem mvenuTwol t em

@ost Const ruct
public void initialize()

// Qther initialization...

mvenuTwol tem = new Selectlten("1", "lItem One");

Initializing the list item data in the managed bean for the element in the above list.
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Multiple Items

Multiple, non-hardcoded, items can be supplied using the <f:selectltems> tag. The value expression
in the value attribute can refer to data in one of four formats:
e Assingle javax.faces.model.Selectltem object.
e An array of javax.faces.model.Selectltem objects.
e Ajava.util.Collection of javax.faces.model.Selectltem objects.
e A java.util. Map containing key-value pairs where the key is converted to a string and used
as label for the item and the value, also converted to a string, used as value.

The following example shows how a map is used to provide the items of a list.
First, the code fragment in the web page:

<h: out put Text val ue="Sel ect a country:"/>

<h: sel ect OneMenu i d="sel _nmenu6" val ue="#{nybean. nenuSi xSel ecti on}">
<f:selectltens val ue="#{nybean. countri esMap}"/>

</ h: sel ect OneMenu>

Creating a menu using a map to set the items in the menu.

The map in the managed bean is initialized in the following way. Note that the
java.util. LinkedHashMap is used. The reason for this is that it preserves the ordering of the items.

private Map<String, Cbject> nCountriesMap;
private String mvenuSi xSel ecti on;

@ost Const ruct
public void initialize()

{
nCountri esMap = new Li nkedHashMap<String, Cbject>();
nCountri esMap. put (" Sweden", "se");
nCount ri esMap. put (" Germany", "de");
nCount ri esMap. put (" Engl and", "uk");
nCount ri esMap. put (" Tai wan", "tw');
}

Creating and initializing the map of items for display in a list or menu.

The result is a pop-up menu:

Select a country:| sweden '+

- Cermany
England
Taiwan

Menu using a map for its items, as it appears on the web page.

The menuSixSelection property of the managed bean mybean will contain one of the values “se”,
Céde”’ G‘uki, OI' “tw”_
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Grouping Multiple Items

Selectltem objects may also be grouped using the javax.faces.model.SelectltemGroup class.

The code in the web page looks similar to what we have seen before.

<h: out put Text val ue="Sel ect one or nore dishes and/or a beverages:"/>

<h: sel ect ManyLi st box i d="sel _nenu5" val ue="#{nybean. nenuFi veSel ecti on}">
<f:selectltens val ue="#{nybean. menultens}"/>

</ h: sel ect ManyLi st box>

Creating a list with grouped items.

The initialization code in the managed bean is slightly more complex than before. Note that only the

array mMenultems need to be an accessible property of the managed bean.

private String[] mVenuFiveSel ecti on;
private Selectlten{] m\enultens;

@ost Const ruct
public void initialize()

Selectlten{] theDi shesArray;

Sel ectlten{] theBeveragesArray;
Sel ect 1t enx oup t hebDi shesG oup;

Sel ect It enar oup t heBeveragesG oup;

t heDi shesArray = new Sel ectlteni3];

t heDi shesArray][ 0] new Sel ectltem(" G een Sal ad");

t heDi shesArray|[ 1] new Sel ectlten("Lentil Soup");

t heDi shesArray|[ 2] new Sel ect|ten("Baked Pot at oes");

t heDi shesGroup = new Sel ectltenroup("D shes", "Avail abl e di shes",
fal se, theDi shesArray);

t heBever agesArray = new Sel ectltenf3];

t heBever agesArray[ 0] = new Sel ectltem("Water");

t heBever agesArray[ 1] = new Sel ectlten("Orange Juice");

t heBever agesArray[2] = new Sel ectlten{"Beer");

t heBever agesG oup = new Sel ectltenGoup("Beverages",
"Avail abl e beverages", false, theBeveragesArray);

mvenul tens = new Sel ectlteni2];
mvenul t ems[ 0] = t heDi shesG oup;
mvenul t ens[ 1] = t heBever agesG oup;

Creating and initializing grouped items for display in a list or menu.

Dishes
Creen Salad
Lentil Soup
Baked Potatoes
Beverages
Water
Orange Juice
Select one or more dishes and/or a beverages:  Beer

List with grouped items, as it appears on the web page.
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Glossary

Backing Bean
A managed bean with the special tasks of gathering values from UI components and implementing
event listener methods. May optionally hold references to user-interface components.

Converter
Converts the value of an Ul component into a string and vice versa. An Ul component can be
associated with a single converter.

Facet

Subordinate UI component with a special relationship to its parent. The subordinate component is
not a child of its parent. All facet relations have an unique facet name. Examples are headers and
footers of tables.

Internationalization

Also commonly known as “i18n”.

Adapting a piece of software so that its messages are easily translatable and it supports different
character sets.

Localization

Also commonly known as “L10n”.

Adapting a piece of software for a specific country or region by translating messages into the
language of the country/region and, if necessary, make sure the character set(s) used in the
country/region are supported.

Managed Bean
A JavaBean exposed by JSF to EL expressions. Also see Backing Bean. A managed bean is not
necessarily a backing bean.

Message
Information or error message generated by an Ul component; for instance a message generated by a
validator when encountering an illegal value.

Method Expression

A method expression is an expression that specified a method on an object which, at the time of
evaluation, cause the method to be invoked. For example, “#{myObject.doSomething}” will cause
the method doSomething to be invoked on the object referred to by myObject.

Renderer

Code separated from corresponding Ul component(s), for instance in one or more classes, that is
responsible for encoding and decoding one or more types of Ul components for a specific type of
output, for instance HTML. A single UI component may be associated with several different
renderers.

Render Kit
A collection of renderers for a specific type of output, for instance HTML.
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UI Component

Stateful object that defines the presentation-independent behaviour of an user-interface element,
such as a button or text field but also includes composite components. An Ul component may hold
data that is related to the presentation of the component, for instance colour or style. Implemented
as JavaBeans, with properties, methods and events.

Validator
Responsible for ensuring that data entered into an Ul component has a permitted value. An Ul
component may be associated with multiple validators.

Value Expression

An expression, for instance “This is a string” or “#{myBean.property}”, that is used to assign a
value to an attribute. In the former case, the value is constant, while, in the latter case, the value is
dynamically retrieved when, for instance, the Ul component to which the attribute belongs is to be
rendered.

A value expression of the latter kind can also be used to refer to an attribute in a managed bean in
which some user-provided data is to be stored.
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Appendix 1 — Events and Request Processing Life Cycle
Sample Program

This appendix presents a simple web application that was developed in order to visualize the JSF
request processing life cycle and how different kinds of events etc. fits into this life cycle.

The application consists of four parts; a web-page, a managed bean, the faces-config.xml file and
the web application deployment descriptor web.xml.

Web Page

The web page is minimalistic and consists of two labels, an input field and a button.

<?xm version="1.0" encodi ng="UTF- 8" ?>

<j sp:root version="2.0"
xm ns:jsp="http://java. sun. com JSP/ Page"
xm ns: f="http://java. sun.conijsf/core"
xm ns: h="http://java. sun.conmjsf/htm ">

<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF-8"/>
<j sp: out put omt-xm -decl arati on="no"
doctype-root-el ement="htm "
doct ype- public="-//WBC//DTD XHTML 1.0 Transitional //EN'
doct ype-system="http://ww. w3. org/ TR/ xht Ml 1/ DTD/ xht m 1-transitional .dtd"/>

<f:view>
<htm xm ns="http://ww. w3. org/ 1999/ xht m " >
<head>
<title>JSF Request Processing Life Cycle</title>
</ head>
<body>
<h: fornp
<h3>
<h: out put Text val ue="Enter A String"/>
</ h3>
<t abl e>
<tr>
<t d>
<h: out put Text val ue="Input Field:"/>
</td>
<td>
<h: i nput Text val ue="#{bean. dataString}"
requi red="true"
val i dat or ="#{ bean. val i dateStri ng}"
val ueChangelLi st ener =
"#{ bean. stri ngVal ueChange}"/ >
</td>
</[tr>
<tr>
<t d>
<h: cormandBut t on val ue="Commit Request"
actionLi st ener ="#{bean. doConmi t}"/>
</td>
</tr>
</t abl e>
</ h: fornm
</ body>
</htm >
</f:view>

</jsp:root >

The source-code for the web page of the example program, index.jspx.
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The web page looks like this when being the web application is being run.

Enter A String

Input Field: some text

" Commit Request b

Web page of the sample application.

Managed Bean Class

Next is the managed bean class, which contains an attribute holding the data from the input field
and a number of methods for different purposes.

/**

* A managed bean that al so serves as action |istener and phase |istener.

*

* @ut hor lvan A Krizsan
*/
public class ManagedBean i npl enments ActionLi stener, PhaselLi stener

/* Instance variable(s): */
/** Hol der of string data. */
private String nDataString;

/**

* Initializes the bean and sets it up to listen to phase events
* and to serve as standard action |istener.

*

@rost Const ruct

public void initialize()

{
FacesCont ext theContext = FacesContext.getCurrentlnstance();
Application theApp = FacesContext.getCurrentlnstance().getApplication();
Systemout.println("*** Initializing managed bean...");
t heApp. set Acti onLi stener(this);
t heCont ext . get Vi ewRoot () . addPhaselLi st ener (this);
}
/**
* (C eans up when bean is about to be taken out of service.
*/
@°r eDest r oy
public void cleanup()
Systemout.println("*** O eaning up managed bean...");
/*
* Validates the string data.
*
* @aram i nCont ext Context.
* @ar am i nConponent Conponent hol di ng the user nane.
* @aram inVal ue User nanme val ue.
*/

public void validateString(FacesContext inContext, U Conponent inConponent,
oj ect i nVal ue)

Systemout.println(" Validating the string: " + inValue);

/**

* Handl es events caused by changes in the string field val ue.

*

* @aram i nEvent Change event.
*/
public void stringVal ueChange(Val ueChangeEvent i nEvent)

{

62



System out. println(" Text-field val ue changed event received.");
Systemout. println(" Val ue changed from " +
i nEvent.getd dValue() + " to " + inEvent.get Newal ue());
}
/**

* Receives action events associated with the button on the webpage.
*

* @araminAction Action event.
*/
public void doCommit (ActionEvent inAction)

System out. println(" Conmit button action listener called.");
/*
* Handl es action events sent to the default action |listener.
*
* @aram inEvent Action event,
*

@ hrows AbortProcessi ngException If the processing of the current

* event is to be aborted.

*/

public void processAction(ActionEvent inEvent) throws AbortProcessi ngException

System out. println(" Default action listener called.");

/**
* Receives notifications that the phase this listener is listening
* for has ended.

*

* @aram inEvent Phase event.
*/
public void afterPhase(PhaseEvent inEvent)

Systemout.println("*** Phase has ended: " + inEvent.getPhaseld());

/**

* Receives notifications that the phase this listener is listening

* for is about to start.
*

* @aram inEvent Phase event.
*/
public void beforePhase(PhaseEvent inEvent)

Systemout.println("*** Phase is about to start: " +
i nEvent . get Phasel d());
}

/**

* Returns the id of the phase this listener wants to receive
* phase events for.
*

* @eturn Id of phase for which to get events.

*/
publ i c Phasel d get Phasel d()
{
return Phasel d. ANY_PHASE;
}
/**

* Retrieves the string entered by the user in the text-field.
*

* @eturn Text-field string.

*/

public String getDataString()

{
System out. println(" Text-field string retrieved.");
return nDataString;

}

/**

* Sets the string entered by the user entered in the text-field.

*

* @araminDataString Text-field string.
*/

63




public void setDataString(String inDataString)

{
System out. println(" Text-field string set.");
nDataString = inDataString

Source code for the managed bean class of the sample web application.

JSF Configuration File

The JSF configuration file does not offer any surprises — it just configures the managed bean used
by the web page.

<?xm version='"1.0" encodi ng=' UTF-8' ?>

<l -- =========== FULL CONF| GURATI ON FI LE -->
<faces-config version="1.2"
xm ns="http://java. sun.com xm / ns/j avaee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://java. sun. coni xm / ns/j avaee
http://java. sun. conf xm / ns/j avaee/ web-facesconfig_1 2.xsd">
<managed- bean>
<managed- bean- nanme>bean</ managed- bean- name>
<managed- bean- cl ass>com i van. ManagedBean</ nanaged- bean- cl ass>
<managed- bean- scope>sessi on</ managed- bean- scope>
</ managed- bean>
</ faces-config>

JSF configuration file faces-config.xml.

Web Application Deployment Descriptor
Finally, the web.xml file. The only part I have modified in this file is the welcome-file list.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<web-app version="2.5" xm ns="http://java.sun.com xm /ns/javaee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://java. sun. coni xm /ns/javaee http://java.sun.com xm / ns/javaee/
web- app_2_5. xsd" >
<cont ext - par an»
<par am name>com sun. f aces. veri f yCbj ect s</ par am nane>
<par am val ue>f al se</ param val ue>
</ cont ext - par an
<cont ext - par an»
<par am name>com sun. f aces. val i dat eXm </ par am nane>
<par am val ue>t r ue</ par am val ue>
</ cont ext - par an
<cont ext - par an»
<par am nane>j avax. f aces. STATE_SAVI NG_METHOD</ par am nane>
<par am val ue>cl i ent </ par am val ue>
</ cont ext - par anw
<servl et >
<servl| et - nane>Faces Servl et</servl et-name>
<servl et -cl ass>j avax. faces. webapp. FacesSer vl et </ servl et - cl ass>
<l oad-on-startup>1</I| oad- on- st art up>
</servlet>
<servl et - mappi ng>
<servl et - name>Faces Servl et</servl et-nanme>
<url -pattern>/faces/*</url-pattern>
</ servl et - mappi ng>
<sessi on-confi g>
<sessi on-ti neout >
30
</ sessi on-ti neout >
</ sessi on-confi g>
<wel cone-file-1ist>
<wel conme-fil e>faces/index.jspx</wel come-fil e>
</wel come-file-list>
</ web- app>

Web application deployment descriptor file, web.xml.
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Analysis

Run the web application, enter a string in the text field and click the Commit Request button.
Output similar to the following will be written to the web container's console:

* k k

* k k
* % %
* k k
* % %

* k k
* k%

* k%

* k k

* k%
* k k

Initializing managed bean...
Text-field string retrieved.
Phase has ended: RENDER _RESPONSE 6
Phase is about to start: APPLY_REQUEST_VALUES 2
Phase has ended: APPLY_REQUEST_ VALUES 2
Phase is about to start: PROCESS VALI DATI ONS 3
Validating the string: test-string
Text-field string retrieved.
Text-field val ue changed event received.
Val ue changed from null to test-string
Phase has ended: PROCESS_VALI DATI ONS 3
Phase is about to start: UPDATE MODEL_VALUES 4
Text-field string set.
Phase has ended: UPDATE _MODEL_VALUES 4
Phase is about to start: | NVOKE_APPLI CATI ON 5
Commit button action |istener called.
Default action |listener called.
Phase has ended: | NVOKE_APPLI CATI ON 5
Phase is about to start: RENDER_RESPONSE 6
Text-field string retrieved.
Phase has ended: RENDER _RESPONSE 6

Console output from the sample web application.
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Looking at a picture showing the different phases and what parts of the sample program that
execute in which phase makes things more clear. Note that since the Restore View phase wasn't
included in the above output, it has also been left out from the figure.

Render Response Phase Apply Request Values Phase
Process Validations Phase Update Model Values Phase
Invoke Application Phase Render Response Phase

Phases receiving phase event notification and associated events in the sample program.
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Earlier Validation

By adding a single attribute to a Ul component, the validation and associated activities can be
moved from the Process Validations Phase to the Apply Request Values Phase.
The following part of the web page is changed to include the immediate attribute.

<t d>

<h:i nput Text val ue="#{bean. dataString}"
i medi at e="true"
requi red="true"
val i dat or =" #{ bean. val i dateStri ng}"
val ueChangelLi st ener =" #{ bean. st ri ngVal ueChange}"/ >

</td>

Input text field in the web page with the immediate attribute added.

When running the web application with the above change applied, the output to the console is
slightly different.

* k%

* k%
* % %

* k%
* % %
* k%
* k%

* k%

* k%

* k%
* k%

Initializing managed bean. ..
Text-field string retrieved.
Phase has ended: RENDER RESPONSE 6
Phase is about to start: APPLY_REQUEST_VALUES 2
Validating the string: imedi ate-test
Text-field string retrieved.
Text-field val ue changed event received.

Val ue changed from null to inmediate-test
Phase has ended: APPLY_ REQUEST VALUES 2
Phase is about to start: PROCESS _VALI DATI ONS 3
Phase has ended: PROCESS VALI DATI ONS 3
Phase is about to start: UPDATE_MODEL_VALUES 4
Text-field string set.
Phase has ended: UPDATE_MODEL_VALUES 4
Phase is about to start: | NVOKE APPLI CATI ON 5
Conmit button action listener called.
Default action |istener called.
Phase has ended: | NVOKE_APPLI CATI ON 5
Phase is about to start: RENDER RESPONSE 6
Text-field string retrieved.
Phase has ended: RENDER RESPONSE 6

Console output from the sample web application after having added the immediate attribute.
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Looking at the corresponding picture showing the different phases and what parts of the sample

program that execute in which phase, it is obvious that the events and actions related to the input
text field has moved to an earlier phase in the Request Processing Life Cycle. Note that since the
Restore View phase wasn't included in the above output, it has also been left out from the figure.

Render Response Phase Apply Request Values Phase
[Greate Managed ] Gall:;]gligsﬁﬁleld
e Methad in
| Managed Bean |
.# Y
Retrieve Text '

r—— Field String from ‘

Retrieve Text
Field String from

-
Managed Bean

| Managed Bean |

v

Calling Text Field |
Value Change
Listener Method l

in Managed Bean |

Process Validations Phase Update Model Values Phase l
[ Set Text Field l

String in
Managed Bean

| —

Invoke Application Phase Render Response Phase
Call Commit | Retrieve Text
Button Action Field String from
Listenar Method Managed Bean

|in Managed Bean |
v — .
Call Default |
Action Listener
Method in
| Managed Bean |

Phases receiving phase event notification and associated events in the sample program
after having added the immediate attribute to the input text field.
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Skipping Phases

Next, some code is added to validateString in the managed bean class, which is the method that
validates the contents of the input text field. The Request Processing Life Cycle is once again
observed.

/**
* Validates the string data.
*
* @aram i nCont ext Context.
* @ar am i nConponent Conponent hol di ng the user nane.
* @aram inValue User name val ue.
*/
public void validateString(FacesContext inContext, U Conponent inConponent,
oj ect i nVal ue)

{
Systemout. println(" Validating the string: " + inValue);
if ("skip".equal slgnoreCase(((String)inVvalue)))
FacesCont ext. get Current | nstance() . render Response();
}

The modified validateString method in the managed bean class.

When running the program, first enter “test” in the input field and click the button. Then enter
“skip” and click the button.

*** |nitializing managed bean. ..
Text-field string retrieved.
*** Phase has ended: RENDER _RESPONSE 6
*** Phase is about to start: APPLY REQUEST VALUES 2
Validating the string: test
Text-field string retrieved.
Text-field val ue changed event received.
Val ue changed from null to test
*** Phase has ended: APPLY_REQUEST VALUES 2
*** Phase is about to start: PROCESS VALI DATI ONS 3
*** Phase has ended: PROCESS_VALI DATI ONS 3
*** Phase is about to start: UPDATE MODEL VALUES 4
Text-field string set.
*** Phase has ended: UPDATE MODEL_ VALUES 4
*** Phase is about to start: | NVOKE_APPLI CATION 5
Conmit button action |listener called.
Default action listener called.
*** Phase has ended: | NVOKE APPLI CATI ON 5
*** Phase is about to start: RENDER_RESPONSE 6
Text-field string retrieved.
*** Phase has ended: RENDER_RESPONSE 6

*** Phase is about to start: APPLY_REQUEST VALUES 2
Validating the string: skip
Text-field string retrieved.
Text-field val ue changed event received.
Val ue changed from test to skip
*** Phase has ended: APPLY_ REQUEST VALUES 2
*** Phase is about to start: RENDER_RESPONSE 6
*** Phase has ended: RENDER RESPONSE 6

Console output from the sample web application after having modified
the input field validation method in the managed bean class.

Notice that several phases have been skipped the second time, when “skip” was entered in the text
field. This is due to the call to the FacesContext.renderResponse() method.
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The corresponding figure looks like this:

Render Response Phase Apply Request Values Phase
( Calling Text Field )
[Greate Managed ] validation
Eeul Methad in
W | Managed Bean |
Retrieve Text v .
- Field String from Retrieve Text '
Managed Bean p— Field String from
| Managed Bean |
* e
Calling Text Field
Value Change
Listener Method

in Managed Bean |

___________________________________ Render Response Phase
l e e i 5 Retrieve Text
: ; : E Field String from
5 5 E Managed Bean
\ B — .

Phases receiving phase event notification and associated events in the sample program when the input text field calls
FacesContext.renderResponse().
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Bailing Out

Finally, a little more code is added to the validateString method in the managed bean class.

Another JSP file was also created and named “alternate.jsp”. It is not shown, since it only contains a

“Hello World” message.

/**
* Validates the string data.
*
* @aram i nCont ext Context.
* @ar am i nConponent Conponent hol di ng the user nane.
* @aram inValue User name val ue.
*/
public void validateString(FacesContext inContext, U Conponent inConponent,
Obj ect i nVal ue)
{
Systemout. println(" Validating the string: " + inValue);
if ("skip".equal slgnoreCase(((String)inVvalue)))
FacesCont ext. get Current | nstance() . render Response();
}
if ("end".equal sl gnoreCase((String)inValue))
try
FacesCont ext. get Current | nstance() . get Ext er nal Cont ext ().
di spatch("/alternate.jsp");
} catch (1 OException theException)
%
FacesCont ext . get Current I nstance().responseConpl ete();
}
}

The modified validateString method in the managed bean class.

When running the program, first enter “test” in the input field and click the button, next enter “skip’

and click the button and finally enter “end” and click the button.
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The console output below has been partitioned to show the respective life cycle for each of the three

requests.

*** |nitializing managed bean. ..
Text-field string retrieved.
*** Phase has ended: RENDER RESPONSE 6
*** Phase is about to start: APPLY_REQUEST VALUES 2
Validating the string: test
Text-field string retrieved.
Text-field val ue changed event received.
Val ue changed from null to test
*** Phase has ended: APPLY_REQUEST_VALUES 2
*** Phase is about to start: PROCESS VALI DATI ONS 3
*** Phase has ended: PROCESS_VALI DATI ONS 3
*** Phase is about to start: UPDATE_MODEL_VALUES 4
Text-field string set.
*** Phase has ended: UPDATE_MODEL_VALUES 4
*** Phase is about to start: | NVOKE_APPLI CATI ON 5
Commit button action |listener called.
Default action |listener called.
*** Phase has ended: | NVOKE_APPLI CATION 5
*** Phase is about to start: RENDER _RESPONSE 6
Text-field string retrieved.
*** Phase has ended: RENDER RESPONSE 6

*** Phase is about to start: APPLY_REQUEST VALUES 2
Validating the string: skip
Text-field string retrieved.
Text-field val ue changed event received.
Val ue changed from test to skip
*** Phase has ended: APPLY_REQUEST_VALUES 2
*** Phase is about to start: RENDER _RESPONSE 6
*** Phase has ended: RENDER _RESPONSE 6

*** Phase is about to start: APPLY_REQUEST VALUES 2
Validating the string: end
Text-field val ue changed event received.
Val ue changed from skip to end
*** Phase has ended: APPLY_REQUEST_VALUES 2

Console output from the sample web application after having modified
the input field validation method in the managed bean class a second time.

Notice that, for the third request when “end” was entered, the Request Processing Life Cycle only
entered the Apply Request Values phase and then ended. This is caused by the call to
FacesContext.responseComplete().

Also notice that forwarding to another resource is done by obtaining an “external context” from the
current FacesContext. The external context is the connection to the application environment that
JSF is contained in, normally a servlet or portlet environment.
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Appendix 2 — Ul Component Tree Navigation

This appendix contains a example program that looks closer at Ul component identifiers and how
UI components in a JSF view can be located using these identifiers.

The application consists of six parts; a web-page, a header JSP file, a footer JSP file, a managed
bean, the faces-config.xml file and the web application deployment descriptor web.xml.

Web Page

Look at the code for the index.jsp web page in the example program and note the Ul components
that has been assigned an id and the components that has not.

<%apage content Type="text/htm "%
<%page pageEncodi ng="UTF- 8" %
<v@aglib prefix="f" uri="http://java. sun.conljsf/core" %
<v@aglib prefix="h" uri="http://]ava.sun.conm jsf/htm "%
<%@aglib prefix="c" uri="http://]ava.sun.conljsp/jstl/core"%
<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.01 Transitional//EN
"http://ww. w3. org/ TR htm 4/ oose. dt d" >
<f:view>
<htm >
<head>
<meta http-equi v="Content-Type" content="text/htm ; charset=UTF-8">
<title>JSF Conponent ldentifiers</title>
</ head>
<body>
<h:formid="fornm bindi ng="#{vi esMorm f or nConponent }" >
<h1><h: out put Text val ue="JSF Conponent |Ds" /></hl>
<h: out put Li nk i d="out put_| i nk" val ue="page2. htm " title="Go to page2">
<h3>Page 2</h3>
</ h: out put Li nk>
<c: forEach begi n="1" end="3">
<h: out put Text id="loop_text" value="Many tinmes..."/>
<br/>
</ c: for Each>
<h: panel Gid id="panel _grid" col ums="4" border="1">
<f:facet name="header">
<f:subvi ew i d="header" >
<c:inport url="header.jsp"/>
</ f:subvi ew>
</f:facet>
<h: out put Text id="cell_1" value="Cell 1"/>
<h: out put Text id="cell_2" value="Cell 2"/>
<h: out put Text id="cell_3" value="Cell 3"/>
<h: out put Text id="cell _4" value="Cell 4"/>
<h: out put Text id="cell_5" value="Cell 5"/>
<h: out put Text id="cell _6" value="Cell 6"/>
<h: out put Text id="cell _7" value="Cell 7"/>
<f:facet name="footer">
<f:subview id="footer">
<c:inport url="footer.jsp"/>
</ f:subvi ew>
</f:facet>
</ h: panel Gri d>
<br/><br/>
<h: commandBut t on i d="comuand_button" value="dick M"
acti on="#{vi ewbr m doButton}"/>
</ h:forme
</ body>
</htm >
</f:view

The source-code for the web page of the sample program, index.jsp.
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A few things should be noted about the web page:
e The <fiview> tag has not been assigned an identifier.
e The <h:form> is bound to a property in the managed bean.
e Even though there is a link to a page2.html, the example does not include such a file.
e The <h:outputText> tag inside the loop has the id “loop text”.

e The <c:import> JSTL tags in the panel grid header and footer have been wrapped in
<f:subview> tags.

The header and footer JSP files “header,jsp” and “footer.jsp” are almost identical. Both these files

reference an image file “metal.jsp” which is not included here, but can be replaced with any small
image file.

<% - this is header.jsp --%
<U@taglib uri="http://java.sun.comjsf/htm" prefix="h" %

<h: panel Gid id="grid" col ums="2">
<h: graphi cl rage i d="i mage" val ue="netal.jpg"/>
<h: out put Text id="text" val ue="Header Title"/>
</ h: panel Gi d>

Main page panel grid header file, header.jsp.

<% - this is footer.jsp --%
<U@taglib uri="http://java.sun.comjsf/htm" prefix="h" %

<h: panel Gid id="grid" col ums="2">
<h: graphi cl nage id="i mage" value="netal.jpg"/>
<h: out put Text id="text" value="Footer Title"/>
</ h: panel Gri d>

Main page panel grid footer file, footer.jsp.
Note that the the three tags in the header has the same identifiers as the three tags in the footer,
The web page produced by the above three files will look something like this:

Subviews in JSF

Page 2

Many times...
Many times...
Many times...

‘ . Header Title

|Ccll 1 |Ccll 2 |Ccll 3 |Ccll 4
|Ccll 5 |Cc11 6 |Ccll 7

‘ . Footer Title

[ Click Me )

Component tree navigation example program web page.
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Managed Bean Class

The managed bean class contains a Ul component property, the one that the <h:form> tag in the
web page is bound to, as well as the action method invoked when the button is clicked and some
support methods.

package com i van;

i mport java.util.List;
i mport java.util.Mp;
i nport javax. faces. conponent. U Conponent;

/*

* Managed bean class that prints JSF U conponent identifiers
* starting fromthe parent of the conponent bound to the bean.
*
*

@wut hor Ivan A Krizsan
/

*

public class Viewwrm
{
/* Constant(s): */

/* Instance variable(s): */
/** Form conponent on web page. */
private U Conponent nfornConponent;

/**
* Handl es button clicks on the web page.
*
* @eturn Ressult of processing, always successful.
*/
public String doButton()
{
int thelndent = 1;
U Conponent theRoot;
Ul Conmponent t heFoundConponent ;

/*

* There is always at least a <f:view> parent, since

* the <f:view> cannot be bound to anything.

*/

t heRoot = nfFor mConmponent . get Parent () ;

Systemout.println("Root famly: " + theRoot.getFamly() +
", id: " + theRoot.getld());

print Chil drenlds(theRoot, thelndent);

/* Find sonme conponents. */

t heFoundConponent = theRoot. fi ndConponent (": form conmand_button");
System out . printl n("Finding component: :form comrand_button");
Systemout. println(" Found conponent: " + theFoundConponent);

= theRoot . fi ndConponent ("f or m header: i nage");
n("Fi ndi ng conponent: form header:inage");
n(" Found conponent: " + theFoundConponent);

t heFoundConponent

System out . printl

System out . printl
= theRoot . fi ndConponent (": fornt');

n("Fi ndi ng conponent: :form');

n(" Found conponent: " + theFoundConponent);

t heFoundConponent
System out . printl
System out . printl
t heFoundConponent = t heFoundConponent. fi ndConponent (" header: i mage");
System out . println("Findi ng conponent: header:image using :formas starting-
point.");
Systemout. println(" Found conponent: " + theFoundConponent);

return "success";

}
/**

* Creates a string containing the supplied nunber of spaces.
*

* @aram inlndent Nunmber of spaces.

* @eturn String of spaces.

*/

private String createlndentString(final int inlndent)
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String thelndentStr = new String();
for (int i =0; i < inlndent; i++)

thel ndentStr += " ";

return thel ndentStr;

* Prints the identifiers of all the child conponents of the supplied
conponent, indenting the output with supplied nunber of spaces.
For each child conmponent, recursively print the identifiers of all
its child conponents.

*
*
*
*
* @aram i nConponent Conponent which children to print identifiers of.
* @araminlndent Nunmber of spaces to indent the output wth.

*

r

/
private void printChildrenlds(U Conponent inConponent, final int inlndent)
{
Li st <Ul Corrponent > t heChi | dr en;
String thelndentStr = createl ndentString(inlndent);
t heChil dren = i nConponent. get Children();
for (U Conponent theChild : theChildren)
{
Systemout. println(thel ndentStr + "Child famly: " +
theChild.getFamly() + ", id: " + theChild.getld());
printFacetlds(theChild, inlndent + 1);
printChildrenlds(theChild, inlndent + 1);
}
}
/**

* Prints the identifiers of all facets of the supplied conmponent,
i ndenting the output with supplied nunber of spaces.
For each facet, recursively print the identifiers of all its
child conponents.

*
*
*
*
* @aram i nConponent Conponent which facet identifiers to print.
* @araminlndent Nunmber of spaces to indent the output wth.

*

/

ri

vate void printFacet!ds(U Conmponent inConponent, final int inlndent)

Map<String, Ul Conponent> theFacets;
String thelndentStr = createl ndentString(inlndent);

t heFacets = i nConponent. get Facets();
for (String theFacetName : theFacets. keySet())

{
U Component theFacet;
t heFacet = theFacets. get (t heFacet Nane) ;
Systemout. println(thelndentStr + "Facet name: " + theFacetNanme +

", facet id: " + theFacet.getld());
print Childrenlds(theFacet, inlndent + 1);

}
publi ¢ U Conponent get For nConponent ()
{

return nfFor nConponent ;

public void set For nConponent (U Conponent i nFor nConponent)
{
nFor mConponent = i nFor mConponent ;

Source code for the managed bean class, View Worm.java, of the sample web application.
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JSF Configuration File

The JSF configuration file does not offer any surprises — it just configures the managed bean used
by the web page.

<?xm version='"1.0" encodi ng=" UTF- 8" ?>

<faces-config version="1.2"
xm ns="http://java. sun. com xm / ns/j avaee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
Xsi : schemaLocati on="http://java. sun. conl xm / ns/j avaee
http://java. sun.conf xm / ns/| avaee/ web-facesconfig_1_2. xsd">
<managed- bean>
<descri ption>
Bean that finds |IDs of sub-conponents.
</ descri pti on>
<managed- bean- nane>vi ewr nx/ nanaged- bean- nane>
<managed- bean- cl ass>com i van. Vi eWWr nx/ managed- bean- cl ass>
<managed- bean- scope>sessi on</ managed- bean- scope>
</ managed- bean>
</ faces-config>

JSF configuration file faces-config.xml.

Web Application Deployment Descriptor

Finally, the web.xml file. The only part I have modified in this file is the welcome-file list.

<?xm version="1.0" encodi ng="UTF-8"?>
<web-app version="2.5" xm ns="http://java.sun.com xm / ns/javaee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://java. sun. conl xm / ns/javaee http://java.sun.com xm / ns/j avaee/
web-app_2_5. xsd" >
<cont ext - par an»
<par am nanme>com sun. f aces. veri f yQoj ect s</ par am nane>
<par am val ue>f al se</ par am val ue>
</ cont ext - par an®
<cont ext - par an»
<par am nanme>com sun. f aces. val i dat exXnl </ par am nane>
<par am val ue>t r ue</ par am val ue>
</ cont ext - par an®
<cont ext - par an»
<par am nane>j avax. f aces. STATE_SAVI NG_METHOD</ par am nane>
<par am val ue>cl i ent </ par am val ue>
</ cont ext - par an®
<servl et >
<servl et - nane>Faces Servl et </servl et-nanme>
<servl et - cl ass>j avax. f aces. webapp. FacesSer vl et </ servl et - cl ass>
<l oad- on-startup>1</| oad-on-startup>
</servlet>
<servl et - mappi ng>
<servl et - name>Faces Servl et </servl et -name>
<url -pattern>/faces/*</url-pattern>
</ servl et - mappi ng>
<sessi on-confi g>
<sessi on-ti meout >
30
</ session-ti meout >
</ sessi on-confi g>
<wel cone-file-1ist>
<wel cone-fil e>faces/index.jsp</wel cone-fil e>
</wel come-file-list>
</ web- app>

Web application deployment descriptor file, web.xml.
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Analysis

After having run the web application and clicked the Click Me button, output similar to the
following can be found in the web container's console:

Root family: javax.faces.ViewRoot, id: j_id jsp_1670181326_0
or

Child famly: javax.faces.Form id: f
Child famly: javax.faces.Qutput, id: j_id_jsp_1670181326_2
Child famly: javax.faces.Qutput, id: output_link
Child famly: javax.faces.CQutput, id: |oop_text
Child fanily: javax.faces.Qutput, id: loop_textj_id_1
Child fanmily: javax.faces.Qutput, id: loop_textj_id_2
Child famly: javax.faces.Panel, id: panel _grid
Facet name: footer, facet id: f oot er
Child famly: Javax.faces.PaneI id: grid
Child famly: javax.faces.Graphlc, id: image
Child famly: javax.faces.Qutput, id: text

Facet nama: header, facet id: header

Child famly: javax.faces.Panel, id: grid
Child famly javax.faces. G aphic, id: image
Child family: javax.faces.Qutput, id: text

Child fanmily: javax.faces.Qutput, id: cell_1
Child famly: javax.faces.Qutput, id: cell_2
Child famly: javax.faces.Qutput, id: cell_3
Child famly: javax.faces.Qutput, id: cell_4
Child fanmily: javax.faces.Qutput, id: cell_5
Child fanmily: javax.faces.Qutput, id: cell_6
Child famly: javax.faces.Qutput, id: cell_7
Child famly: javax.faces. Conmand, id: command_button

Fi ndi ng conponent: :form comand but t on

Found conponent: javax.faces. conponent. htnl . Ht nl CormandButt on@ dc7a3
Fi ndi ng conponent: form header:inage

Found conponent: javax.faces. conponent. htnl . H nm G aphi cl nage@db5eb
Fi ndi ng conponent: :form

Found conmponent: javax.faces.conponent. htnl . H m For m@290de
Fi ndi ng conponent: header:image using :formas starting-point.

Found conponent: javax.faces. conponent. htnl . H nm G aphi cl nage@db5eb

Console output from the sample web application.

Some noteworthy things about the above output:

e The view root, that is the <f:view> tag, has been assigned the id j_id jsp 1670181326 0.
This id might be different, depending on the JSF implementation used etc.

e One text output item has been created for each pass through the loop.

The assigned id has been used in the first pass and, in subsequent passes, a short string has
been appended to the assigned id to create a new, unique, id.

e The components in the header and footer of the panel have retained their identifiers.

This is because of having wrapped the <c:import> JSTL tags in the panel grid header and
footer with <f:subview> tags. The <f:subview> tags are invisible in the above output, but
creates two naming containers which allows the header and footer to contain components
with the same identifiers without resulting in a conflict.

e The search for the component “:form:header:image” starting from the view component and
the search for the component “header:image” starting from the form component yields the
same result.

This shows the use of absolute versus relative search expressions.
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Comparing the above output with the component tree for the web page, things might become a little
more clear. Red lines are used to denote parent-child relationships, green lines are used to denote
facets relationships. Ul components with a darker colour are naming containers.

QOutput
jd="|_Id_|sp_S43TE2667 2"

Output
ld="loop._text”

Buttan
ld="command_button”

|| % i Output
View Root Form id="lorm’ id="lo0p_text] Id_1"

Output
Link Id="cell_1
ld="output_Hnk"
Qutput
Id="cell_5"
Output Output
d="lo0p_taxt) id_2" ia="call 2"
Qutput
Panel id="cell_g"
id="panel_grid"
Output
Ig="cell_3"
/ Output
Ig="cell_7
Qutput
Id="cell_4"
Graphics
ld="imaga"
Panal
/ I="grid® o
Facet | | Sutwiew id="texl"
id="headear" ld="headear"
Graphics
id="image"
. Facel | | Subview | | Panal
id="tooter" d="foater" Id="grid" \
Output
ld="tax1"

Component tree hierarchy for the sample program web page.
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If the <f:subview> tags are removed from the web page and the sample web application is run, the
following occurs:

HTTP Status 500 -

type Exception report

nmessage

description The server encountered an internal error () that prevented it from
fulfilling this request.

exception

org. apache. j asper. Jasper Exception: javax.servlet. Servl et Excepti on:

javax. servlet.|sp.JspException: javax.servlet. Servl et Exception:

j avax. servlet.jsp.JspException: java.lang.!|l|egal StateException: Duplicate conponent id:

"formgrid, first used in tag: 'comsun.faces.taglib. htm _basic. Panel Gi dTag'
+id j_id_jsp_1670181326_0

Trying to run the sample program without <f:subview> tags produces an error.

This error occurs, as the description says, due to duplicate component ids. The identifier “grid”,
found in both the header and the footer, occurs twice within the same naming container.
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Appendix 3 — Navigation Sample Program

This appendix contains a sample program that will show the following things:
e How to configure navigation between a number of JSF views.
e How to separate the JSF configuration file, faces-config.xml, into multiple files.
For instance one configuration file for navigation, one for managed beans etc.
e How to use JavaScript to give an input component focus.
Navigation Schema

The purpose of the application is to ask the user to input his/her first and last names and address.
This is done in a number of steps, as shown in the following figure:

Cancel @

Mext

Input First
Name .

Nexl

Input Last
Name

Restart

Cancel
/

Cancelled

Previous

Cancel

| Restart |

\ Cancel
5 Previous
|1
={ Input Address
\

Prewn us

Hext
Completed
|_ ________________ 1
| If data not complete, :
1 options Previous and :'
| Cancel are available. |
i Otherwise only Restart :
1 |
1 |

A

is available.

Navigational paths between the different views in the navigation sample program.

Before starting to write a JSF user interface that consists of multiple pages, drawing a figure like the
one above is a good idea since it clarifies how navigation is to be configured.
UML activity diagrams may also be a good alternative, as described by Benjamin Lieberman in the

article UML Activity Diagrams: Detailing User Interface Navigation.


http://www.ibm.com/developerworks/rational/library/4697.html

Java Script

The following JavaScript function is used by three of the web pages below to give the appropriate
input field focus. It is stored in the file “focus.js” in the same directory as the web pages.

function focus(inConponentld)
{ var el enent = docunent. get El enent Byl d(i nConponent | d);
if (elenent !'= null)
el ement . focus();
}

JavaScript focus function.

Web Pages

Here, the code for all the web pages of the sample program is listed. A smaller font size has been
chosen, in order to conserve space in this document. Copy the contents to a text editor for better

reading conditions.

cancelled.jspx

The web page displayed when the user cancels the data input.

<?xm version="1.0" encodi ng="UTF-8"?>
<l--

Docunent : cancel | ed

Aut hor : lvan A Krizsan

-
<j sp:root version="2.0"
j "htt
p:
xm ns: h="http:

p://java. sun. com JSP/ Page"
//java.sun.contjsf/core"
/ljava.sun.com jsf/htm ">
<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF-8"/>
<j sp: out put omit-xm -decl arati on="no"
doct ype-root-el ement="htm "
doct ype-public="-//WBC//DTD XHTM. 1.0 Transitional //EN'
doct ype-system="http://wwv. w3. org/ TR/ xht m 1/ DTD/ xht m 1-transi tional . dtd"/>

<f:view

<htm xm ns="http://ww. w3. or g/ 1999/ xht m ">
<head>
<title>Cancel l ed</title>
</ head>
<body>
<h: for n>
<p>
<E: ;:)ut put Text val ue="The questionarie has been cancelled!"/>
<br/>
, <h: out put Text val ue="Press Restart to start over."/>
< >
A
<h: commandBut t on val ue="Restart"
action="#{cancel | edControl | er.doRestart}"/>
</ p>
</ h:fornme
</ body>
</htni>
</f:view>

</ j sp: root>

The code for cancelled.jspx of the sample program.
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completed.jspx

The web page shown when the user has completed the data input.

<?xm version="1.0" encodi ng="UTF-8"?>

<l--

Docunent : conpl eted

Aut hor : lvan A Krizsan
-->

<j sp: root version="

. 0"
"http://java. sun. conl JSP/ Page"

xm ns: j

xm ns: http://java.sun.confjsf/core"

xm ns: http://java.sun.confjsf/htm"

xm ns: c="http://]ava.sun.conljsp/jstl/core">

<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF-8"/>
<] sp: out put onit-xnl-declaration="no"
doctype-root-el ement="htnl"
doct ype-public="-//WBC//DITD XHTM. 1.0 Transitional //EN'
doct ype-systenr"http://ww. w3. or g/ TR/ xht ml 1/ DTD/ xht nl 1-transi tional . dtd"/>

</jsp:root>

<f:view
<html xm ns="http://ww. w3. org/ 1999/ xht nl ">
<head>
<title>Conpleted! </title>
</ head>
<body>
<h: forn>
<p>
<c: choose>
<c:when test="${conpl etedControl | er.dat aConpl ete}" >
<h: out put Text val ue="Thank you for providing the data!"/>
<br/>
<h: out put Text value="Click the Restart button to start over."/>
</ c: when>
<c: ot herw se>
<h: out put Text val ue="Your data is inconplete!"/>
<br/>
<h: out put Text value="Cick the Cancel button to end or the Previous button to go back."
</ c: ot herw se>
</ c: choose>
</ p>
<p>
<h: panel Gid col ums="2">
<h: out put Label val ue="First nanme:"/>
<h: out put Text val ue="#{ personBean. firstNane}"/>
<h: out put Label val ue="Last name:"/>
<h: out put Text val ue="#{ per sonBean. | ast Nane}"/>
<h: out put Label val ue="Address:"/>
<h: out put Text val ue="#{ per sonBean. addr ess}"/ >
</ h: panel G'i d>
</ p>
<c: choose>
<c:when test="${conpl etedControl | er.dat aConpl ete}" >
<h: commandBut t on val ue="Restart" type="submt"
action="#{conpl etedControl | er.doRestart}"/>
</ c: when>
<c: ot herw se>
<h: panel Gid col ums="2">
<h: commandBut t on val ue="Cancel " type="subnmit"
action="#{conpl etedControl | er.doCancel }"/>
<h: commandBut t on val ue="Previ ous" type="submit"
action="#{conpl etedControl | er.doPrevious}"/>
</ h: panel G'i d>
</ c: ot herwi se>
</ c: choose>
</ h:fornp
</ body>
</ htm >
</f:view>

The code for completed.jspx of the sample program.
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input_address.jspx

The web page requesting the user to input his/her address.

<?xm version="1.0" encodi ng="UTF- 8" ?>

<l--

Docurnent : input_address
Aut hor : lvan A Krizsan
-->

<j sp:root version="2.0"
xm ns:jsp="http://java. sun. conl JSP/ Page"
xm ns: f="http://java. sun. con j sf/core"
xm ns: h="http://java. sun.com jsf/htm ">

<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF-8"/>

<j sp: out put omt-xm -decl arati on="no"
doctype-root-el enent="htm "
doctype-public="-//WBC//DTD XHTM. 1.0 Transitional //EN'
doctype-systenms"http://ww. w3. org/ TR/ xht ml 1/ DTD/ xht ml 1-transitional .dtd"/>

<f:view
<htm xm ns="http://ww. w3. org/ 1999/ xhtm ">
<head>
<title> nput Address</title>
</ head>

<script type="text/javascript">
<Jsp:directive.include file="focus.js"/>
</script>

<body onl oad="f ocus(' form address_i nput')">
<h:formid="forn>

<p>
<h: out put Text val ue="Pl ease enter your address!"/>
</ p>
<p>
<h: panel Gid col ums="2">
<h: out put Label for="firstnanme_input" val ue="First nane:"/>
<h:input Text id="firstnane_i nput”
val ue="#{ personBean. first Nane}" disabl ed="true"/>
<h: out put Label for="I|astnanme_i nput" val ue="lLast nane:"/>
<h:input Text id="Ilastnane_i nput"
val ue="#{ per sonBean. | ast Nane}" di sabl ed="true"/>
<h: out put Label for="address_input" val ue="Address:"/>
<h: i nput Text id="address_input”
val ue="#{ per sonBean. addr ess}" di sabl ed="fal se"/>
</ h: panel Gi d>
</ p>

<h: panel Gid col ums="3">
<h: commandBut t on val ue="Next" type="submt"
acti on="#{i nput AddressControl | er. doNext}"/>
<h: conmandBut t on val ue="Cancel " type="submit"
action="#{i nput AddressControl | er. doCancel }"/>
<h: commandBut t on val ue="Previ ous" type="submt"
action="#{i nput AddressControl | er. doPrevi ous}"/>
</ h: panel Gi d>
</ h: forne
</ body>
</htm >
</f:view>
</jsp:root>

The code for input_address.jspx of the sample program.
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input_firstname.jspx

The web page requesting the user to input his/her first name.

<?xm version="1.0" encodi ng="UTF- 8" ?>

<l--

Docunent : input_firstnanme
Aut hor : lvan A Krizsan
-->

<j sp:root version="2.0"
xm ns:jsp="http://java. sun. conl JSP/ Page"
xm ns: f="http://java. sun. con j sf/core"
xm ns: h="http://java. sun.com jsf/htm ">

<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF-8"/>

<j sp: out put omt-xm -decl arati on="no"
doctype-root-el enent="htm "
doctype-public="-//WBC//DTD XHTM. 1.0 Transitional //EN'
doctype-systenms"http://ww. w3. org/ TR/ xht ml 1/ DTD/ xht ml 1-transitional .dtd"/>

<f:view
<htm xm ns="http://ww. w3. org/ 1999/ xhtm ">
<head>
<title>nput First Name</title>
</ head>

<script type="text/javascript">
<Jsp:directive.include file="focus.js"/>
</script>

<body onl oad="focus(' formfirstname_input')">
<h:formid="forn>

<p>
<h: out put Text val ue="Pl ease enter your first name!"/>
</ p>
<p>
<h: panel Gid col ums="2">
<h: out put Label for="firstnanme_input" val ue="First nane:"/>
<h:input Text id="firstnane_i nput”
val ue="#{ personBean. fi rst Nane}" di sabl ed="fal se"/>
<h: out put Label for="I|astnanme_i nput" val ue="lLast nane:"/>
<h:input Text id="Ilastnane_i nput"
val ue="#{ per sonBean. | ast Nane}" di sabl ed="true"/>
<h: out put Label for="address_input" val ue="Address:"/>
<h: i nput Text id="address_input”
val ue="#{ per sonBean. addr ess}" di sabl ed="true"/>
</ h: panel Gi d>
</ p>

<h: panel Gid col ums="2">
<h: commandBut t on val ue="Next" type="submt"
action="#{i nput Fi rst NameControl | er. doNext}"/>
<h: conmandBut t on val ue="Cancel " type="submit"
action="#{i nput Fi r st NaneControl | er. doCancel }"/ >
</ h: panel Gi d>
</ h:form

</ body>
</htm >
</ f:view
</jsp:root>

The code for input_firstname.jspx of the sample program.
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input_lastname.jspx

The web page requesting the user to input his/her last name.

<?xm version="1.0" encodi ng="UTF- 8" ?>

<l--
Docurnent . input_| ast nane
Aut hor : lvan A Krizsan

-->

<j sp:root version="2.0"
xm ns:jsp="http://java. sun. conl JSP/ Page"
xm ns: f="http://java. sun. con j sf/core"
xm ns: h="http://java. sun.com jsf/htm ">

<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF-8"/>

<j sp: out put omt-xm -decl arati on="no"
doctype-root-el enent="htm "
doctype-public="-//WBC//DTD XHTM. 1.0 Transitional //EN'
doctype-systenms"http://ww. w3. org/ TR/ xht ml 1/ DTD/ xht ml 1-transitional .dtd"/>

<f:view
<htm xm ns="http://ww. w3. org/ 1999/ xhtm ">
<head>
<title> nput Last Nanme</title>
</ head>

<script type="text/javascript">
<Jsp:directive.include file="focus.js"/>
</script>

<body onl oad="focus(' form | astname_i nput')">
<h:formid="forn>

<p>
<h: out put Text val ue="Pl ease enter your |ast nane!"/>
</ p>
<p>
<h: panel Gid col ums="2">
<h: out put Label for="firstnanme_input" val ue="First nane:"/>
<h:input Text id="firstnane_i nput”
val ue="#{ personBean. first Nane}" disabl ed="true"/>
<h: out put Label for="I|astnanme_i nput" val ue="lLast nane:"/>
<h:input Text id="Ilastnane_i nput"
val ue="#{ personBean. | ast Nane}" di sabl ed="fal se"/>
<h: out put Label for="address_input" val ue="Address:"/>
<h: i nput Text id="address_input”
val ue="#{ per sonBean. addr ess}" di sabl ed="true"/>
</ h: panel Gi d>
</ p>

<h: panel Gid col ums="3">
<h: commandBut t on val ue="Next" type="submt"
acti on="#{i nput Last NameControl | er. doNext}"/>
<h: conmandBut t on val ue="Cancel " type="submit"
acti on="#{i nput Last NaneControl | er. doCancel }"/ >
<h: commandBut t on val ue="Previ ous" type="submt"
acti on="#{i nput Last NaneControl | er. doPrevi ous}"/>
</ h: panel Gi d>
</ h: forne

</ body>
</htm >
</f:view
</jsp:root>

The code for input_lastname.jspx of the sample program.
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introduction.jspx

The web page showing an introduction to the sample application.

<?xm version="1.0" encodi ng="UTF-8"?>

<l--
Docurnrent : introduction
Aut hor : lvan A Krizsan
-2
<j sp:root version="2.0"
xm ns:jsp="http://java.sun. conl JSP/ Page"

xm ns: f="http://java. sun.conljsf/core"
xm ns: h="http://]ava. sun.conljsf/htnml ">

<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF-8"/>
<] sp: out put onit-xnl-declaration="no"
doctype-root-el ement="htnl"
doct ype-public="-//WBC//DITD XHTM. 1.0 Transitional //EN'
doct ype-systenr"http://ww. w3. or g/ TR/ xht ml 1/ DTD/ xht nl 1-transi tional . dtd"/>

</jsp:root>

<f:view
<html xm ns="http://ww. w3. org/ 1999/ xht nl ">
<head>
<title>The First Page</title>
</ head>
<body>
<h: forn>
<p>
<h: out put Text val ue="Wel cone!"/>
</ p>
<p>
<h: out put Text val ue=
"I'n the follow ng pages, you will be asked to input sone data about yourself."
</ p>
<h: panel Gid col ums="2">
<h: commandBut ton i d="continue" val ue="Conti nue" type="submt"
action="#{introductionController.doContinue}"/>
<h: commandBut t on i d="cancel " val ue="Cancel " type="submit"
action="#{introductionController.doCancel}"/>
</ h: panel G'i d>
</ h:fornp
</ body>
</ htm >
</f:view>

The code for introduction.jspx of the sample program.
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Managed Bean Classes

The code for the managed bean classes. A smaller font size has been chosen, in order to conserve
space in this document. Copy the contents to a text editor for better reading conditions.

BaseController

The base controller class enables sharing of common code between some controller classes.

package comivan.controllers;

import com i van. nodel . Per sonBean;
inmport java.util. Map;
i mport j avax. faces. cont ext. FacesCont ext ;

/**

* Base class for viewcontrollers, enabling sharing of common properties.
*

* @uthor Ivan A Krizsan
/

*

public class BaseController
/**

* Determines if all data has been supplied by the user.
*

* @eturn True if all data has been supplied by user, false otherw se.
*/

publ i c bool ean i sDat aConpl et e()
{

bool ean t heConpl et eFl ag;
Per sonBean t hePerson = fi ndPersonBean();

if (thePerson == null)
{

return fal se;
}
t heConpl et eFl ag = (thePerson. get First Name() .l ength() > 0);
t heConpl et eFl ag & (thePerson. get Last Name() .l ength() > 0);
t heConpl et eFl ag &= (thePerson. get Address().length() > 0);

return theConpl et eFl ag;
}
/**

* Clears the first nane, |last nanme and address of the current
* person, if any.
*/

protected void clearFields()

Per sonBean t hePerson = findPersonBean();
if (thePerson != null)

t hePer son. set First Name("");
t hePer son. set Last Name("") ;
t hePer son. set Address("");

}
/**

* Clears the first name of the current person, if any.
*/
protected voi d cl earFirstName()

Per sonBean t hePerson = fi ndPersonBean();
if (thePerson !'= null)

t hePer son. set Fi rst Name("");
t hePer son. set Last Name("") ;
t hePer son. set Address("");

}
| **

* Clears the last name of the current person, if any.
*/

protected void cl earlLast Nane()

Per sonBean t hePerson = fi ndPersonBean();
if (thePerson != null)

t hePer son. set Last Name("") ;
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}
| **

* Clears the address of the current person, if any.
*/

protected void cl ear Address()

Per sonBean t hePerson = fi ndPersonBean();
if (thePerson != null)

t hePer son. set Address("");
}

| **

* Finds the person bean in the current session.
*

* @eturn Current person bean, or null.
*/

protected PersonBean findPersonBean()

Map<String, Object> theSessionAttributes;
Per sonBean t hePer son;

t heSessi onAttri butes = FacesCont ext.get Currentlnstance().
get Ext er nal Cont ext (). get Sessi onMap() ;
thePerson = (PersonBean) theSessionAttributes. get("personBean");

return thePerson;

The base controller class of the sample program.

CancelledController

The controller for the cancelled view of the sample program.

package comivan.controllers;

/**
* This class inplements the viewcontroller for the Cancell ed page.
*

*

* @uthor Ivan A Krizsan
/

public class Cancell edControl | er extends BaseController

| **

* Processes clicks on the Restart button.
*

* @eturn Action result.

*/

public String doRestart()
clearFields();

return "success";

The cancelled view controller class of the sample program.
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CompletedController

The controller for the completed view of the sample program.

package comivan.controllers;
/**

* This class inplenments the viewcontroller for the Conpl eted page.
*

* @uthor Ivan A Krizsan
/

*

public class Conpl etedControl |l er extends BaseController

/**
*

Processes clicks on the Restart button.

* @eturn Action result.

*/
public String doRestart()

clearFields();

return "success";

*

Processes clicks on the Previous button.

/*
*
*
* @eturn Action result.
*
/
public String doPrevious()
{

return "success";

/**
* Processes clicks on the Cancel button.
*

*

@eturn Action result.

*/
public String doCancel ()
{

return "cancel ";

The completed view controller class of the sample program.
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InputAddressController

The controller for the input address view of the sample program.

package comivan.controllers;
/**

* This class inplenments the viewcontroller for the | nput Address page.

*

* @uthor Ivan A Krizsan

* @ersion Apr 7, 2008

* @ince Apr 2, 2008

*/

public class | nputAddressController
/**

* Processes clicks on the Next button.

*

* @eturn Action result.
*/

public String doNext()
{

return "success";

/**

* Processes clicks on the Previous button.

*

* @eturn Action result.

*/

public String doPrevious()
{

return "success";

| **

* Processes clicks on the Cancel button.
*

* @eturn Action result.

*/
public String doCancel ()
{

return "cancel ";

The input address view controller class of the sample program.

InputFirstNameController

The controller for the input first name view of the sample program.

package comivan.controllers;
/**

* This class inplenments the viewcontroller for the Input First Nane page.
*

* @uthor Ivan A Krizsan
/

*
public class |nputFirstNaneController
[ *x
: Processes clicks on the Next button.
: @eturn Action result.
pu{)I ic String doNext()
{ return "success";
| *%
: Processes clicks on the Cancel button.
: @eturn Action result.
?U{JI ic String doCancel ()

return "cancel ";

The input first name view controller class of the sample program.
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InputLastNameController

The controller for the input last name view of the sample program.

package comivan.controllers;

/**

* This class inplements the viewcontroller for the Input Last Name page.
*

* @uthor Ivan A Krizsan

/

*
public class |nputlLastNaneController

/**

* Processes clicks on the Next button.
*

* @eturn Action result.

*/

public String doNext()
{

return "success";

| **

* Processes clicks on the Previous button.
*

* @eturn Action result.

*
pu()l ic String doPrevious()

{ return "success";

] * %

: Processes clicks on the Cancel button.
: @eturn Action result.

?U/bl ic String doCancel ()

return "cancel ";

The input last name view controller class of the sample program.

IntroductionController

The controller for the introduction view of the sample program.

package comivan.controllers;

/**
* This class inplenments the viewcontroller for the Introduction page.
*

* @uthor Ivan A Krizsan
/

*

public class IntroductionController

/**

* Processes clicks on the Continue button.

*

* @eturn Action result.
*/

public String doContinue()
{

return "success";

/**

* Processes clicks on the Cancel button.
*

* @eturn Action result.
*

/
public String doCancel ()

return "cancel ";

The introduction view controller class of the sample program.
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PersonBean

Managed bean holding the user-submitted data in the sample program.

package com i van. nodel ;

/**

* This class inplenments a nodel object holding data about one person.

*

* @uthor Ivan A Krizsan

*/

public class PersonBean
/* Instance Variable(s): */
private String nFirstName = "";
private String mLastName = "";
private String mAddress = "";
public String get Address()

return mAddress;

}
public void set Address(String i nAddress)

—~

mAddr ess = i nAddr ess;

ublic String getFirstNane()

return nFirst Nane;

ublic void setFirstName(String inFirstNane)
nFirst Nane = inFirstNang;

ublic String getlLastNanme()

return nmLast Nane;

ublic void setlLast Name(String inLastNane)

nmLast Name = i nLast Nane;

E et o Bt o et o Bt o B

The person bean class of the sample program.
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Web Application Deployment Descriptor

In order to be able to split the JSF configuration file into multiple files, the web application
deployment descriptor has to be slightly modified. The welcome file list has been modified too, to
make the introduction page the first one to be displayed.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<web- app version="2.5" xm ns="http://java. sun. conl xm / ns/javaee" xm ns:xsi ="http://ww. w3. org/ 2001/
XM.Schema- i nst ance" xsi:schenmalLocation="http://java. sun.conf xm /ns/javaee
http://java. sun.conml xm / ns/javaee/ web-app_2_5. xsd">
<cont ext - par an>
<par am nanme>com sun. f aces. veri f yObj ect s</ par am nane>
<par am val ue>f al se</ param val ue>
</ cont ext - par an>

<cont ext - par an>
<par am nane>com sun. f aces. val i dat eXml </ par am nane>
<par am val ue>t r ue</ par am val ue>

</ cont ext - par an>

<cont ext - par an>
<par am nane>j avax. f aces. STATE_SAVI NG_METHOD</ par am nane>
<par am val ue>server </ par am val ue>

</ cont ext - par an>

<cont ext - par an>

<par am nanme>j avax. f aces. CONFI G_FI LES</ par am nane>

<par am val ue>/ VEEB- | NF/ f aces- navi gati on. xm , / \EB- | NF/ f aces- beans. xm </ par am val ue>
</ cont ext - par an>

<servl et>
<servl et - name>Faces Servl et </ servl et - nane>
<servl et - cl ass>j avax. f aces. webapp. FacesSer vl et </ servl et - cl ass>
<l oad-on-startup>1</1 oad-on-startup>

</servlet>

<servl et - mappi ng>
<servl et - name>Faces Servl et </ servl et - nane>
<url -pattern>/faces/*</url -pattern>

</ servl et - mappi ng>

<sessi on-confi g> ]
<sessi on-ti meout >30</ sessi on-ti neout >
</ sessi on-confi g>

<wel conme-file-list>
<wel come-fil e>faces/introduction.jspx</wel come-file>
</wel come-file-list>
</ web- app>

Web application deployment descriptor of the sample program.

94



JSF Configuration Files

Besides the faces-config.xml, two additional JSF configuration file exists for the sample
application; faces-beans.xml and faces-navigation.xml. These additional files hold managed bean
definitions and navigation configuration respectively.

faces-config.xml

With the managed beans and navigation in separate files, the main JSF configuration file is empty.

<?xm version='"1.0" encodi ng="' UTF- 8" ?>

<l-- =========== MAI N CONFI GURATI ON FI LE -
<faces-config version="1.2"

xm ns="http://java. sun. conf xnm / ns/j avaee"

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"

xsi : schemaLocation="http://java. sun.com xm /ns/javaee http://java.sun.com xm /ns/javaeel/ web-
facesconfig_1_2.xsd">

</ faces-confi g>

The main JSF configuration file for the sample program.
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faces-beans.xml

This configuration file contains all the managed beans of the sample program.

<?xm version='"1.0" encodi ng=' UTF- 8" ?>

<l -- =========== MANAGED BEANS CONFI GURATI ON FI LE -->
<faces-config version="1.2"

xm ns="http://java. sun. conf xm / ns/j avaee"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"

Xsi :schemaLocation="http://]ava. sun.com xm /ns/javaee http://java.sun.com xnm / ns/javaee/ web-
facesconfig_1_2.xsd">

<managed- bean>
<managed- bean- nane>per sonBean</ managed- bean- nane>
<managed- bean- cl ass>com i van. nodel . Per sonBean</ managed- bean- cl ass>
<managed- bean- scope>sessi on</ nanaged- bean- scope>

</ managed- bean>

<managed- bean>
<managed- bean- nane>i nt r oduct i onContr ol | er </ managed- bean- nane>
<managed- bean- cl ass>com i van. control | ers. | ntroducti onControl | er</ managed- bean-cl ass>
<managed- bean- scope>sessi on</ nanaged- bean- scope>

</ managed- bean>

<managed- bean>
<managed- bean- name>i nput Fi r st NaneCont r ol | er </ managed- bean- nane>
<manhaged- bean- cl ass>com i van. control | ers. | nput Fi r st NameCont r ol | er </ managed- bean- cl ass>
<managed- bean- scope>sessi on</ nanaged- bean- scope>

</ managed- bean>

<managed- bean>
<managed- bean- name>i nput Last NaneCont r ol | er </ managed- bean- nane>
<managed- bean- cl ass>com i van. control | ers. | nput Last NanmeCont r ol | er </ managed- bean- cl ass>
<managed- bean- scope>sessi on</ nanaged- bean- scope>

</ managed- bean>

<managed- bean>
<managed- bean- name>i nput Addr essCont r ol | er </ managed- bean- nane>
<managed- bean- cl ass>com i van. control | ers. | nput Addr essControl | er </ managed- bean-cl ass>
<managed- bean- scope>sessi on</ nanaged- bean- scope>

</ managed- bean>

<managed- bean>
<managed- bean- nanme>conpl et edCont r ol | er </ managed- bean- nane>
<managed- bean- cl ass>com i van. control | ers. Conpl et edContr ol | er </ managed- bean- cl ass>
<managed- bean- scope>sessi on</ nanaged- bean- scope>

</ managed- bean>

<managed- bean>
<managed- bean- nane>cancel | edCont r ol | er </ managed- bean- nane>
<managed- bean- cl ass>com i van. control | ers. Cancel | edControl | er </ managed- bean- cl ass>
<managed- bean- scope>sessi on</ nanaged- bean- scope>
</ managed- bean>
</ faces-confi g>

The configuration file for the JSF managed beans of the sample program.
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faces-navigation.xml

This configuration file contains all the navigation configuration information of the sample program.

<?xm version='"1.0" encodi ng=' UTF- 8" ?>

<l -- =========== NAVI GATI ON CONFI GURATI ON FI LE -->
<faces-config version="1.2"

xm ns="http://java. sun. conf xm / ns/j avaee"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"

Xsi :schemaLocation="http://]ava. sun.com xm /ns/javaee http://java.sun.com xnm / ns/javaee/ web-
facesconfig_1_2.xsd">

<navi gation-rul e>
<fromviewid>*</fromviewid>
<navi gati on- case>
<from out conme>cancel </ from out cone>
<to-vi ewid>/cancel |l ed.j spx</to-viewid>
</ navi gati on- case>
</ navi gati on-rul e>

<navi gati on-rul e>
<fromviewid>/introduction.jspx</fromviewid>
<navi gati on- case>
<fromaction>#{i ntroductionController.doContinue}</fromacti on>
<from out come>success</ fr om out come>
<to-viewid>/input_firstnanme.jspx</to-viewid>
<redirect/>
</ navi gati on- case>
</ navi gation-rul e>

<navi gation-rul e>
<fromvi ewid>/cancel |l ed.jspx</fromviewid>
<navi gati on- case>
<fromacti on>#{cancel | edControl | er. doRestart}</fromacti on>
<from out come>success</ fr om out come>
<to-viewid>/input_firstnane.jspx</to-viewid>
<redirect/>
</ navi gati on- case>
</ navi gati on-rul e>

<navi gati on-rul e>
<fromviewid>/input_firstname.jspx</fromviewid>
<navi gati on- case>
<fromaction>#{i nput Fi r st NameControl | er. doNext}</fromacti on>
<f rom out come>success</from out come>
<t o-viewid>/input_| ast nane.j spx</to-viewid>
</ navi gati on- case>
</ navi gati on-rul e>

<navi gati on-rul e>
<fromviewid>/input_|astnane.jspx</fromviewid>
<navi gati on- case>
<fromacti on>#{i nput Last NameControl | er. doNext}</fromacti on>
<f rom out come>success</from out come>
<t o-vi ewid>/input_address.jspx</to-viewid>
</ navi gati on- case>
<navi gati on- case>
<fromacti on>#{i nput Last NanmeControl | er. doPrevi ous}</fromacti on>
<from out come>success</ f r om out come>
<to-viewid>/input_firstnane.jspx</to-viewid>
</ navi gati on- case>
</ navi gation-rul e>

<navi gation-rul e>
<fromviewid>/input_address.jspx</fromviewid>
<navi gati on- case>
<fromaction>#{i nput AddressControl | er. doNext}</fromacti on>
<from out come>success</ f r om out cone>
<t o-vi ewi d>/ conpl et ed. j spx</to-viewid>
</ navi gati on- case>
<navi gati on- case>
<fromacti on>#{i nput Addr essControl | er.doPrevi ous}</fromacti on>
<from out come>success</ fr om out come>
<to-vi ewid>/input_|astnane.jspx</to-viewid>
</ navi gati on- case>
</ navi gati on-rul e>

<navi gati on-rul e>
<fromvi ewid>/conpl eted.jspx</fromviewid>
<navi gati on- case>
<fromacti on>#{conpl et edControl | er. doRestart}</fromacti on>
<from out come>success</ fr om out come>
<to-viewid>/input_firstnanme.jspx</to-viewid>
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<redirect/>

</ navi gati on- case>

<navi gati on- case>
<fromacti on>#{conpl et edControl | er. doPrevi ous}</fromaction>
<from out come>success</from out come>
<t o-vi ewid>/input_address.jspx</to-viewid>

</ navi gati on- case>

</ navi gati on-rul e>
</ faces-config>

The navigation configuration file for the sample program.

Analysis

Navigation

The main point of this sample program is to study navigation in JSF. In this section some details of
navigation configuration will be highlighted.

The navigation rule below is the rule that leads to the cancelled-page.

<navi gation-rul e>
<fromviewid>*</fromviewid>
<navi gati on- case>
<f rom out come>cancel </ f rom out come>
<t o-vi ewid>/cancel | ed. jspx</to-viewid>
</ navi gati on- case>
</ navi gati on-rul e>

Navigation rule leading to the cancelled-page.

The <from-view-id> element, which could have been left out completely, specifies that the origin of
the navigation can be any view in the application. When looking at the <navigation-case> below,
the <to-view-id> element further specifies that it is possible to navigate to the cancelled view from
any view. The <from-outcome> element puts a final restriction on the navigation to become:
Navigation to the cancelled view will take place from any view in the application when the outcome
of an action is “cancel”.

In the next navigation rule, the criteria has been narrowed further.

<navi gati on-rul e>
<fromviewid>/introduction.jspx</fromviewid>
<navi gati on- case>
<fromacti on>#{i ntroducti onControl | er.doContinue}</from action>
<from out cone>success</from out cone>
<to-viewid>/input_firstnane.jspx</to-viewid>
<redirect/>
</ navi gati on- case>
</ navi gati on-rul e>

Navigation rule leading from introduction view to input-first-name view.

The <from-view-1d> element tells us that navigation can take place from the introduction view. The
<navigation-case> contains a new element, the <from-action> element, which specifies exactly
which action must be invoked, in order for the navigation to take place. The result is:

Navigation from the introduction view to the input-first-name view will take place if the action
#{introductionController.doContinue} is invoked with the outcome “success”.

A quick peek in the introduction view controller class reveals the following method:
public String doContinue()

return "success";

The doContinue method from the introduction view controller class.
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Thus we can see that the #/introductionController.doContinue} action will always succeed. The
<from-outcome> element could be removed, but is left in place in the case that further outcomes
and navigation cases are added in the future.

Finally, in the <navigation-case> element, there is a <redirect/> element. As mentioned in the
Navigation section, this causes a redirect, rather than a forwarding, to the target of the navigation.

Further down in the navigation configuration file, there are navigation rules with more than one
navigation case.

<navi gation-rul e>
<fromvi ewid>/input_address.jspx</fromviewid>
<navi gati on- case>
<fromacti on>#{i nput AddressControl | er. doNext}</from acti on>
<from out come>success</from out come>
<t o-vi ew i d>/ conpl et ed. j spx</to-vi ewid>
</ navi gati on- case>
<navi gati on- case>
<fromacti on>#{i nput AddressControl | er. doPrevi ous}</from action>
<from out cone>success</from out cone>
<to-viewid>/input_|astname.jspx</to-viewid>
</ navi gati on- case>
</ navi gati on-rul e>

Navigation rule with two navigation cases.

The navigation rule can be read like this:

Navigation from the input-address view to the completed view will take place if the outcome of the
#{inputAddressController.doNext} action is “success”. Navigation from the input-address view to
the input-last-name view will take place if the outcome of the
#{inputAddressController.doPrevious} action is “success”.

Splitting the JSF Configuration File

When a project grows larger, it can be very convenient to be able to split the JSF configuration file
in multiple, smaller, files, as have been done in this sample program.

This is accomplished by adding the javax.faces. CONFIG FILES context parameter to the web
application deployment descriptor.

<cont ext - par an>

<par am nane>j avax. f aces. CONFI G_FI LES</ par am nane>

<par am val ue>/ \EEB- | NF/ f aces- navi gati on. xm , / \EB- | NF/ f aces- beans. xml </ par am val ue>
</ cont ext - par an>

Adding additional JSF configuration files in the web application deployment descriptor.

Note that, despite not being included in the list of configuration files, the faces-config.xml file will
still be considered as a JSF configuration file and read by the JavaServer Faces implementation.
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Giving Focus to Input Components

If the user is to input text, like in this sample program, it is very convenient if the first input field in
which text is to be entered is given focus when the page loads.

The JavaScript function that takes a Ul component identifier as a parameter and, if the component is
found, gives focus to it has already been listed above.

Importing the script requires a little attention, since it is to be imported into a JSF (JSP) page that
will be compiled into a servlet. Thus, a static import has to be used (include), which can be seen in

the three input pages.

<script type="text/javascript">
<jsp:directive.include file="focus.js"/>
</script>

Importing the JavaScript function into a JSF (JSP) page.

Next, the function needs to be invoked at an appropriate time. The onload attribute of the body tag

comes in handy:
|<body onl oad="f ocus(' form address_i nput')">

Invoking the focus function from a JSF web page.

Note also the component identifier passed to the focus function and make sure the components have
been assigned identifiers.

100



Appendix 4 — Internationalization of a Web Page

As an example of the process of adding support for internationalization, we will look at a simple
web page. This web page also enables the user to change the language of the web page, which in
turn will showcase programmatic control of the current locale.

Web Page Before

The listing below shows the web page prior to adding support for internationalization. There will
also be a controller, three message property files and a faces configuration file, but these will be
resented later. The web page is to be stored in a file named “index.jspx’.

<?xm version="1.0" encodi ng="UTF- 8" ?>

<jsp:root xmns:jsp="http://java. sun. coni JSP/ Page" version="2.0"
xm ns: f="http://java. sun.conijsf/core"
xm ns: h="http://java. sun.conjsf/htm ">

<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF-8"/>
<j sp: out put omt-xm -decl arati on="no"
doctype-root-el ement="htm "
doct ype- public="-//WBC//DTD XHTML 1.0 Transitional //EN'
doct ype-system="http://ww. w3. org/ TR/ xht M 1/ DTD/ xht m 1-transitional .dtd"/>

<f:view>
<htm xm ns="http://ww. w3. org/ 1999/ xht m " >
<head>
<titl e><h: out put Text value="Internationalization"/></title>
</ head>
<body>
<h: fornp
<p>

<h: out put Text val ue="This web page shows how
internationalization can be easily acconplished in JavaServer Faces."/>
</ p>
P>
<h: out put Text val ue="Choose a locale and click the Update
button."/><br/>
<h: out put Format val ue="The | ocal e has been changed {0} tines.">
<f:param val ue="#{control | er.changeCounter}"/>
</ h: out put For mat >
</ p>
<p>
<h: out put Label for="Iocal es" val ue="Language:"/>
<h: sel ect OneMenu i d="1 ocal es"
val ueChangelLi st ener ="#{control | er. newLocal eSel e

cted}">
<f:selectltens value="#{controller.locales}"/>

</ h: sel ect OneMenu>

</ p>

<p>
<h: cormandBut t on val ue="Updat e"/ >

</ p>

</ h:forme
</ body>
</htm >
</f:view

</j sp:root >

Web page index.jspx prior to adding support for internationalization.
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Creating a Messages Property File

The first step is to create a property file and inserting the messages into the file, assigning a key for
each message. The name of the first properties file is “messages.properties” and it is to be placed in

an appropriate package along with the Java source code of the web application. In this example, a
special package named “com.ivan.resources” for the messages is created.

title=Internationalization

presentati on=Thi s web page shows how i nternationalization can be easily acconplished in
JavaServer Faces.

i nstructi ons=Choose a | ocale and click the Update button.

changesCount =The | ocal e has been changed {0} ti nes.

| ocal eLabel =Language:

updat eBut t on=Updat e

The first, English, messages file “messages.properties” of the sample program.

The messages file just created is the default messages file, which language is English. Next, two
additional message files are created; “messages_de.properties” and “messages_sv.properties” with
the contents as below. Both files are to be located in the same package as the first messages file.
These new message files contain German and Swedish messages, respectively.

title=Internationalisierung

present ati on=Di ese Webseite zeigt, wie Internationalisierung in den JavaServer Faces
| ei cht vol | endet werden kann.

i nstructi ons=Wahl en Sie eine Sprache und drucken Sie die Updatetaste an.

changesCount =Sprache i st {0} Zeiten geandert worden.

| ocal eLabel =Spr ache:

updat eBut t on=Updat e

The German messages file “messages_de.properties” of the sample program.

title=Internationalisering

present ati on=Denna websi da visar hur internationalisering |att kan astadkommas i
JavaServer Faces.

instructions=Valj ett sprak och tryck pa Updatera knappen.

changesCount =Spr aket har andrats {0} ganger.

| ocal eLabel =Spr &k:

updat eBut t on=Uppdat er a

The Swedish messages file “messages_sv.properties” of the sample program.

Note the addition of “de” and “sv” to the file names. These are language codes which will be used
later, when configuring the languages the web application supports.

The next step is to configure the faces configuration file so that the above messages can be used in
the web page.
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JSF Configuration File

The faces configuration file for this sample application contains configurations for:

e Aresource bundle.
This is the three messages files that were created in the previous section.

e Locale configuration.
Configuration of which languages the web application supports without the need to modify
or re-compile the source code.

e A managed bean.
This is the controller for the web page of the sample program.

<?xm version="1.0" encodi ng=" UTF- 8" ?>

<faces-config version="1.2"
xm ns="http://java. sun. com xm / ns/j avaee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi :schemaLocati on="http://java. sun. com xm / ns/j avaee
http://java. sun.conf xm / ns/j avaee/ web-facesconfig_1_2. xsd">

<appl i cati on>
<resour ce- bundl e>
<base- name>com i van. r esour ces. messages</ base- nane>
<var >nsgs</ var >
</ resour ce- bundl e>

<l ocal e-confi g>
<def aul t - | ocal e>en</ defaul t-1 ocal e>
<support ed-1| ocal e>en</ support ed-| ocal e>
<support ed-1| ocal e>de</ supported-| ocal e>
<support ed-1 ocal e>sv</ support ed-| ocal e>
</l ocal e-confi g>
</ application>

<managed- bean>
<managed- bean- nane>control | er </ nanaged- bean- name>
<managed- bean-cl ass>com i van. | 18NCont r ol | er </ managed- bean- cl ass>
<managed- bean- scope>sessi on</ managed- bean- scope>
</ managed- bean>
</ faces-config>

JSF configuration file faces-config.xml.
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Web Application Deployment Descriptor

Only the welcome file list has been modified in the web application deployment descriptor.

<?xm version="1.0" encodi ng="UTF-8"?>
<web- app version="2.5" xm ns="http://java.sun.com xm /ns/javaee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://java.sun.com xm / ns/javaee http://java. sun.com xnl /ns/javaee/
web-app_2_5. xsd" >
<cont ext - par an>
<par am nanme>com sun. f aces. veri f yQoj ect s</ par am nane>
<par am val ue>f al se</ par am val ue>
</ cont ext - par an®

<cont ext - par an>
<par am nanme>com sun. f aces. val i dat eXm </ par am nane>
<par am val ue>t r ue</ par am val ue>

</ cont ext - par an

<cont ext - par an»
<par am nane>j avax. f aces. STATE_SAVI NG_METHOD</ par am nane>
<par am val ue>server </ par am val ue>

</ cont ext - par an®

<servl et >
<servl et - name>Faces Servl et </servl et -nanme>
<servl et -cl ass>j avax. f aces. webapp. FacesSer vl et </ servl et - cl ass>
<l oad-on-startup>1</I| oad- on- st art up>

</servlet>

<servl et - mappi ng>
<servl et - nane>Faces Servl et </servl et-nane>
<url -pattern>/faces/*</url -pattern>

</ servl et - mappi ng>

<sessi on-confi g>
<sessi on-ti meout >30</ sessi on-ti meout >
</ sessi on-confi g>

<wel cone-file-list>
<wel cone-fil e>faces/index.jspx</wel cone-fil e>
</wel come-file-list>
</ web- app>

Web application deployment descriptor file, web.xml.
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Controller

The controller is, as usual, a managed bean. First, the code is presented and then a short analysis
follows. Note that this controller class is not “clean” MVC since it contains traces of presentation
technology, such as the ValueChangedEvent and access to the FacesContext etc.

package com.ivan;

import java.util.lterator;

i mport java.util.LinkedHashMap;

i mport java.util.Locale;

i mport java.util.Mp;

i mport javax. annotati on. Post Construct;

i mport javax. faces. context. FacesContext;

i mport javax. faces. event. Abort Processi ngExcepti on;
i mport javax. faces. event. Val ueChangeEvent;

/**

* Controller class for the internationalization application.
*

* @ut hor Ivan A Krizsan
/

*

public class | 18NController

/* Instance Variable(s): */

private Local e mCurrentLocal e;
private Map<String, Local e> nliocal es;
private int mChangeCounter;

/**

* |nitializes the managed bean.

* Sets supported and default |ocale according to configuration
* in the faces configuration file.

*/

@ost Const ruct

public void initialize()

FacesCont ext theJSFCont ext = FacesCont ext.get Currentlnstance();
I terator<Local e> thelLocal elter;

/* Retrieve supported locales and put themin a map the nmenu can use. */
nmLocal es = new Li nkedHashMap<String, Local e>();
theLocal elter = theJSFCont ext. get Application().getSupportedLocal es();

whil e (theLocal elter. hasNext())

Local e theLocal e = thelLocal elter.next();
nmLocal es. put (t heLocal e. get Di spl ayLanguage(), thelLocale);

}

nCurrent Local e = theJSFCont ext . get Application().
get Def aul t Local e();

}
/**

* Processes val ue changed events for the |ocal e selection nenu.
*

* @araminEvent Event.
*/
public void newlLocal eSel ect ed( Val ueChangeEvent i nEvent)

nCurrent Local e = (Local e) new Local e((String)inEvent.get Newal ue());

FacesCont ext. get Current | nstance(). get Vi ewRoot (). set Local e(nCurrent Local e) ;
nChangeCount er ++;

}

public Local e getCurrentLocal e()

return nCurrentlLocal e;

public void setCurrentlLocal e(Local e i nCurrentLocal e)
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mCurrent Local e = i nCurrent Local e;

}
public Map<String, Local e> getlLocal es()

return nlLocal es;

}
public void setlLocal es(Map<String, Local e> inLocal es)
{
mLocal es = inLocal es;
}
public int getChangeCounter()
{
return nChangeCounter;
}
public void set ChangeCounter (i nt i nChangeCounter)
{
nChangeCount er = i nChangeCount er;
}
}
Controller class for the JSF internationalization sample application.
Controller Analysis

The initialize method retrieves the supported locales and the default locale, as described in
Retrieving Locale Configuration, and creates a map that holds the items selectable in the menu on
the web page (<h:selectOneMenu> and <f:selectltems> tags in the web page). See the Multiple
Items section in Making Selections.

The newLocaleSelected method is a value changed listener method, see Value Changed Events,
which only will be called when the user selects a new locale. When a new locale is selected, the
method will set the current locale of the current view to the selected locale, see Controlling the
Locale.
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Web Page After

Now all the messages in the original web page can be replaced with references to the resource
bundle defined for the application. I have also added some code that outputs the default browser
locale, found in the request object. The final result will look like this:

<?xm version="1.0" encodi ng="UTF-8"?>

/java.sun.coniJSP/Page" ver si on="2. 0"

<jsp:root xmns:jsp="http:/
java. sun. contjsf/core"
i
i

p:
xmns:f="http:/
xm ns: h="http:/
xm ns:c="http:/

ava. sun. confjsf/htm "
ava. sun.com jsp/jstl/core">

<jsp:directive. page content Type="text/htm " pageEncodi ng="UTF- 8"
i mport="javax.servlet.jsp.jstl.core.Config"/>
<j sp: output omt-xm -decl arati on="no"
doctype-root-el enent="htm "
doct ype-public="-//WBC//DID XHTM. 1.0 Transitional //EN'
doctype-systenm="http://ww. w3. org/ TR/ xht ml 1/ DTDY xht ml 1-transi ti onal . dtd"/ >

<f:view>
<htm xm ns="http://ww. w3. org/ 1999/ xhtm ">
<head>
<title><h:output Text value="#{nsgs.title}"/></title>
</ head>
<body>
<h: for mp
<p>
<h: out put Text val ue="#{nsgs. presentation}"/>
</ p>
<p>

<h: out put Text val ue="#{nsgs.instructions}"/><br/>
<h: out put For mat val ue="#{ nsgs. changesCount}" >
<f:param val ue="#{control | er.changeCounter}"/>
</ h: out put For mat >
</ p>
<p>
<c:set var="browserLocal e" scope="request" val ue="$
{pageCont ext . request.| ocale}"/>
<h: out put For mat val ue="#{nsgs. | ocal eCodelLabel }" >
<f: param val ue="#{request Scope. br owser Local e}"/ >
</ h: out put For mat >
</ p>
<p>
<h: out put Label for="local es" val ue="#{nsgs. | ocal eLabel }"/>
<h: sel ect OneMenu i d="1 ocal es"
val ueChangelLi st ener="#{control | er. newlLocal eSel e

cted}">
<f:selectltens value="#{controller.locales}"/>

</ h: sel ect OneMenu>

</ p>

<p>
<h: commandBut t on val ue="#{nsgs. updat eButton}"/ >

</ p>

</ h:fornmp
</ body>
</htm >
</f:view>

</jsp:root>

Web page index.jspx after having added support for internationalization.
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Appendix 5 - Building a WAR File

Having finished writing your latest JSF application, or any web application, you might want to pack
it into a WAR file. WAR stands for web application archive, and is a file that contains the code and
any additional resources of a web application, in order to make it easy and convenient to distribute.
The process of creating a WAR file differs between different development environments. Below,
we'll look at how to accomplish this in NetBeans and Eclipse.

As example, you can use any of the web applications you have developed using JSF —I'll use the
navigation sample program from appendix 3.

It is also assumed that the web container, Tomcat in my case, does not contain any JSF libraries
needed by the web application.
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Using NetBeans

In this section we'll look at how to create a WAR file in NetBeans and how to have some control
over the contents of the WAR file.

Including Libraries

Right-click the project you want to build a WAR file for and select Properties in the menu that
appears. In the window that appears, select the Libraries category. The window should now look
like this:

Categories:
[ e
© Sources Java Platform: | IDK1.6 (Default) 1 (' Manage Platforms... )
2 Frameworlks
@ Spring Framework Sharable Libraries (' Make Sharable... )
°
¥ @ Build [Compile- Compile Tests Run Tests !
2 Compiling
2 Packaging Compile-time Libraries:
2 Documentin
o B : R Package ( Add Project... )
M | JSF 1.2 i

B IsTLLL 4 (" Add Library... )

(" Add JAR/Folder )

Edit
Remove

Move Up

Move Down

4 N ar

Compile-time libraries are propagated to all library categories.

E Build Required Projects (Libraries and additional WAR content)

Managing the libraries for a JSF web application in NetBeans.

The project uses the JSF 1.2 and JSTL 1.1 library.

The Package check-box to the right of the library name indicates whether the library should be
included in the WAR file or not. If you have multiple web applications that uses the same libraries,
you might want to put the libraries in the web container and un-check these check-boxes, instead of
including them in the web applications. How to do this depends on the web container used, and is
out of the scope of this document.

At the bottom of the window, there is another check-box saying “Build Required Projects (Libraries
and additional WAR content)”. Leave this check-box checked, since you probably will want the
latest version of required projects etc. when building your web application.
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Including Additional Content
Next, select the Packaging category that is a sub-category of the Build category.

Categories:

= Sources WAR File: Mavigation.war
2 Frameworks
i E_F:mg_ Framework Exclude From WAR File: | **/* java,**/*.form
2 Libraries :
¥ (cannot exclude class files)
@ Compiling ] Com WAR Fil
= press ile
P ackaging
2 Documenting
@ Run WAR Content:
Item Path in WAR (" Add Project )
I_': Add Library... )
(" Add File/Folder... )
Remove
ERRCE 2 3 4k

Managing WAR file packaging for a web application in NetBeans.

Here you can configure the following:

e The name of the WAR file that your web application will be stored in.

e Files that are not to be included in the WAR file.
Source-code files should not be included in the WAR file, if there isn't a special reason for
doing so etc.

e Whether or not the WAR file should be compressed.

e Additional content of the WAR file.
The libraries that are to be packed will automatically be included in the WAR file. Here you
have a chance to add additional projects, libraries, files etc. that you want included in the
WAR file.

When finished, click the OK button to save the configuration.
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Building the WAR File

Finally, in order to build the WAR file, right-click the project and select “Build” or “Clean and
Build” in the menu that appears. The WAR file can be found in the “dist” directory in the project
directory.

.| build - *r Mavigation.war

build.xmil
Edist

I | nbproject
SIC
test
web

I
¥ ¥y rr

[k O |

The WAR file built by NetBeans is located in the “dist” directory in the project directory.
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Using Eclipse

It is assumed that Eclipse with the web tools platform, including JSF support, is already installed. If
not, it can be downloaded from http://www.eclipse.org.

Using Eclipse to develop JSF web applications requires one step of preparation, namely registration
of the JSF libraries.

Register JSF Libraries

Make sure you have the two JSF library files “jsf-api.jar” and “jsf-impl.jar” for the latest version of
JSF. These can be downloaded from http://java.sun.com/javaee/javaserverfaces/download.html as
part of the binary distribution package.

Open the Eclipse preferences and go to the Libraries tab under JavaServer Faces Tools, see picture
below.

[ type filter text ) | Libraries ey

ISF Libraries contain jars with JSF components and tag libraries.
Some |SF Libraries can be specially marked as implementations so
that the WebApp can be executed.

¢ Run/Debug T
B Server v
¢ Spring -
» SQL Development Defined JSF Libraries:

» Team ( New... 3
R T S
TestNG

validation ~ Edit...
Visualiser M
w Web and XML
S5 Files
¢ DTD Files
 HTML Files
b JavaScript Files
w JavaServer Faces Tools
FacesConfig Editor
Libraries
Validation 1
p JSP Files
Task Tags
W5DL Files i
XML Catalog v
o |+ (PE— ) 4 | *

Remove

7 I': Cancel :1 E OK )
A4

Registering JSF libraries in the Eclipse preferences — step one.

Click the New... button on the right.
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ISF Library

Create a library of jars that make up a J5F
component library.

Library Name: ISF 1.2
Version Supported: v1_2 v
Library Jars
) jsf-apijar - /Users/Shared/Binaural Add...
[f. jsf-impl.jar - /Users/Shared /Binaurz ) _
" Remove
e 3 wa
E Is JSF Implementation
() C Cancel ] [ Finish )

A

Registering JSF libraries in Eclipse — step two.

Enter a name for the library, “JSF 1.2” in my case.
Add the two JSF library files downloaded earlier.
Check the “Is JSF Implementation” check-box, if it is not already checked.

Click the Finish button.

You are now ready to create a JSF web application project.
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Creating the Project

When creating the dynamic web application project in which your JSF web application will be
developed, you need to include the JSF libraries registered earlier.

When creating the new project and specifying project facets, select the JSF 1.2 Dynamic Web
configuration.

Project Facets

'l_-'l.:

Select the facets that should be enabled for this project. b

Configurations: | ISF 1.2 Dynamic Web PG-{ Save (  Delete )

[ Praject Facet | Version
1 » (&) Axis2 Web Services
M 55 Dynamic Web Module 2.5 -
M 4 Java 5.0 -
1 4 Java Persistence 1.0
E \=| JavaServer Faces 1.2 -
[ =] WebDoclet (XDoclet) 1.2.3 -

( << Show Runtimes j

@ ( <Back ) ( Next> ) ( Cancel ) (= Finishe)

i

Project facets configuration for a dynamic web project that uses JSF in Eclipse.
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When later being asked to add JSF capabilities, you have two choices:
e Server Supplied JSF Implementation
Select this if your web container already includes JSF libraries.
e Custom configured JSF libraries.
These are the libraries we prepared in the previous step, which we will use now.
Also make sure that the Deploy check-box is checked, in order to deploy the libraries with
the web application, assuming that the web container does not have the JSF libraries.

JSF Capabilities @
Add JSF capabilities to this Web Project i /

JSF Libraries: () Server Supplied JSF Implementation

@ | JSF 1.2 <Default> 4] ™ Deploy ( New... )

Component Libraries

Deploy | Library MName

<

M

[ MNew...

JSF Configuration File: | /WEB-INF/faces-config.xml

ISF Servlet Mame: Faces Serviet

JSF Servlet Classname: javax.faces.webapp.FacesServlet

URL Mapping Patterns: Jfaces/* —

Remove

)] ( < Back © Next > ( Cancel } E"—mel'r—‘a

Configuring JSF capabilities for the new dynamic web project in Eclipse.

A
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Building the WAR File

Finally, after having developed the JSF web application, we are read to build the WAR file.
Select the web application project in the Project or Package Explorer, then go to to File menu and

select Export.

Select
Export a Web Module into an external WAR file I E 5 l

Select an export destination:

k- type filter text ;

1EE-I Eclipse product
1@ Eclipse product with Aspect] support

p (= Team
¥ = Web

1> WAR file
bk = Web Services
p (= Other

)

« 89

@ < Back ) ( Next > ) ( Finish [ Cancel :'I
A
Exporting a (JSF) web application project to a WAR file in Eclipse.

After having clicked the Next> button, you will be asked where to save the WAR file.
Click the Finish button to export the WAR file to the chosen location.
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