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JavaServer Faces
Component based web framework

Build the UI from standard components

Abstraction on the HTTP programming model

Event based, Swing like programming model

Included in JEE

1.2 -> JEE 5

2.0 -> JEE 6

Architecture

Method Bindings

Value Bindings



Architecture

UI 
Components

ValidatorsConverters

faces-config.xml

XHTML
Page Templates Managed BeansMethod Bindings

Value Bindings

Basic Model 2

Servlet JSP

Model

ForwardRequest

Response



JSF

Faces 
Servlet

Request
JSP

•inputText
•dataTable
•commandButton

Parse
Build

view root

ConversionValidationActions
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Response

The life cycle



JSF views

Definition of the view root

JSF will create an in-memory 
representation

Build by JSF components using tags

Combine with HTML for layout

JSF view example



JSF view example

Start of 
view root

JSF view example



JSF view example

Necessary to send 
values back, and to 
execute commands

JSF view example



JSF view example

Value Binding

JSF view example



JSF view example

Method 
Binding

Managed Beans



Managed Beans
Exposes bean 

to EL

Managed Beans



Managed Beans
No implements 

or extends

Managed Beans



Managed Beans

Needed to 
render 

property

Managed Beans



Needed to 
submit 

property

Managed Beans

Managed Beans



Managed Beans

Action: must 
return String 
or Enum for 
navigation

Managed Bean

Register in faces-config.xml

Use @ManagedBean

Use @Named in CDI (preferred!)



Action methods
Used with method binding

+),&-./0123*4(+.53*6),&-.70

+),&-./0123*4(+.53*6),&-.89+:;<=>70

Executed after the model is updated

See JSF life-cycle

Must return String or Enum for navigation

Null to stay on same page

Value bindings
Bind a field’s value to a property

use getter and setter

setter only required for input components
?+%@(/0123*4(+.53*?+%@(70

binds to getValue() and setValue(value)
?+%@(/0123*4(+.53*?+%@(8>70

binds to myValue() 

e.g. 124(+.5.+3(5%(.;,A8>7



States & Contexts

CDI provides the following scopes

RequestScope

ConversationScope

SessionScope

ApplicationScope

DataTables



h:dataTable

JSF has a simple dataTable component

renders to a HTML table

renders from different kind of data sets

No out-of-the-box support for advanced 
features

no paging, sorting, filtering etc.

h:dataTable types
Array 

java.util.List

java.sql.ResultSet

javax.servlet.jsp.jstl.sql.Result

javax.faces.model.DataModel

wraps a List, adds “selectedRow”

used most of the time



h:dataTable types
Array 

java.util.List

java.sql.ResultSet

javax.servlet.jsp.jstl.sql.Result

javax.faces.model.DataModel

wraps a List, adds “selectedRow”

used most of the time

Don’t use JDBC 
in the view....

h:dataTable example



h:dataTable example

The list to 
iterate over

h:dataTable example



h:dataTable example

iteration 
variable

h:dataTable example



h:dataTable example

for each 
column

h:dataTable example



h:dataTable example
column 
header

h:dataTable example



h:dataTable example
header must be 
a component

Styling tables

Specify style at different levels

whole table (styleClass)

headers and footers (headerClass, 
footerclass)

columns (columnClasses)

rows (rowClasses)



Styling tables

Column width

Specify style for each column



Selecting rows

Wrap the data in a DataModel

Provides access to the selected row

Handle selection in action method

Selecting rows



Paging

Paging



Navigation

Navigation

Action methods trigger navigation

Implicit navigation

use the page name to navigate

Explicit navigation

faces-config.xml navigation rules



Explicit Navigation
View-to-view navigation as the result of 
actions

Configured in faces-config.xml

Server side forward by default

Request scoped state still available on 
new page

Not bookmarkable

Navigation example
Guess a number example

when guessed right: navigate to 
success.jsp

Stay on the same page otherwise



Navigation rules

Implicit navigation

Return the view-id directly

Optionally use a redirect



Deep linking

Linking to a page with specific state

e.g. B:-C@),C(,+&%D5EDBFB&C/<G shows the detail 
page of product with pid=10

very common web functionality

enables deep bookmarking

Pulling data before 
rendering



Pre-loading data

Post-Redirect-Get

Client page1.xhtml
POST

redirect



Post-Redirect-Get

Client page1.xhtml

page2.xhtml

POST

redirect

GET

State should be passed in the url of the 
second page

e.g. B+;(H5IA,3%F.+3(/J+@%

Post-Redirect-Get

page2.xhtml



Conversion & 
Validation

Conversion
Everything in a request is a String

Convert request params to specific type

Create String from specific type for rendering

Request

K<L5M0



Conversion
Everything in a request is a String

Convert request params to specific type

Create String from specific type for rendering

Request

K<L5M0

Converter

Default converters

No explicit converter configuration needed 
for standard types

javax.faces.convert.BigDecimalConverter

javax.faces.convert.BigIntegerConverter

javax.faces.convert.BooleanConverter

javax.faces.convert.ByteConverter

javax.faces.convert.CharacterConverter

javax.faces.convert.DateTimeConverter

javax.faces.convert.DoubleConverter

javax.faces.convert.FloatConverter



Custom Converters

Use custom types on managed bean

Request

KJ&(,$C($N:--,0

Custom Converters (2)

The complex type “Name”



Custom Converters (3)

Input

Output

Custom Converters (3)

Input

Output

Custom 
Converter



Custom Converters (3)

Input

Output

Custom Converters (3)

Input

Output

Use complex 
type



Custom Converters (3)

Input

Output

Writing a converter
Implement the javax.faces.Converter 
interface

getAsObject (from String to object)

getAsString (from object to String)

Annotate @FacesConverter

Throw ConverterException if conversion 
fails



NameConverter

Validation

Validate if an input value is acceptable

e.g. minimum of 3 characters

between 18 and 65

Validation happens after conversion

JSF integrates with Bean Validation



Specifying constraints

ValidationMessages.properties

Validating fields
No explicit required=”true” required to 
validate empty fields

Validation triggered automatically

Only fields that are on the page are 
validated



Validation Groups

Sometimes only part of the constraints 
should be checked

e.g. in a wizard

Can be achieved using Validation Groups

Not often necessary in JSF

only fields on a page are validated

Validation Groups



Custom validators

Validator implementation



Programmatic 
validation

Multi-field validation

JSF validation is always about a single 
component

Sometimes you need validation over 
multiple fields

e.g. repeat password



Multi-field validation (2)

Multiple solutions

Use local values in validator mechanism 
(values are not set)

validate in action method (values are set) 
not recommended

Using a validator 
method

No lookup required



Using a validator 
method (2)

Need to set the binding property

Immediate 
Sometimes conversion and validation 
should be skipped to execute an action

e.g. a cancel button

Use the immediate property

executes action after Apply Request 
Values phase

calls Render Response phase



Immediate example

SelectOne &
SelectMany



Select, radio and check 
boxes

Different ways to render choices

either single or multiple selection 
possible

Items rendered from SelectItem

can be created from a Map

Value is the selected item(s)

h:selectOneListbox



h:selectOneListbox

Items from map

Selected item
Type must be the Map’s value 
type

h:selectOneListbox

Items from map

Selected item
Type must be the Map’s value 
type

label
value



h:selectManyCheckbox

...

Scopes



State

A managed bean has a scope

request, session or application

Prefer request scope

Not possible for multi request/page 
scenarios 

Not possible after redirect

Don’t forget to clean-up session scope

Remove bean from 
session

Session scoped beans stay in the session 
until the session is destroyed

Potential high memory footprint

Remove beans from sessions when possible



Conversation scope

• Multi-request scope within a session

• Isolated from other conversations

• Defined begin and end point

Login Logout

find room book room
browser tab 1

step 2 confirm

find room book room
browser tab 2

step 2 confirm

Conversations

Each JSF request has an active conversation

transient by default - destroyed at the 
end of the request

Can be upgraded to long-running



Long running 
conversation

Conversational bean

Upgrade to 
long-running

Schedule end of 
conversation at 
end of request

Events



The life cycle

PhaseListener

Execute code before/after a certain phase

Very useful for debugging and 
understanding the life-cycle

Register in faces-config.xml



PhaseListener example

Value change events

Possible on UIInput components

Do not trigger a submit automatically

Use JavaScript onchange event

Access to the new and old value

Executed after Process Validations but before 
Update Model



Value change example

Value changed events



Action events

Executed during Invoke Application

Before actions

Distinguish actions and action events

actions -> business logic and navigation

action events -> UI related

action events know about the component 
that invoked the event

Action events



Event Listener Classes

Class that implements ValueChangeListener 
or ActionEventListener

Use f:valueChangeListener and 
f:actionListener tags

Allows multiple listeners

Event Listener Classes



Internationalization

Internationalization 

Easy to load Strings from a message bundle

A bundle is a properties file

Support for localization

Load bundle

in faces-config.xml

or import on page



Internationalization

Available on every page

Internationalization 

Load for a specific page



AJAX

Ajax

Partial page loading made easy

submit part of a page

re-render part of a page

Wrap f:ajax in an existing component

specify event and render



Ajax example

Ajax example



Ajax example

Managed bean

Nothing Ajax related in the managed bean



Ajax request

onKeyUp XmlHttpRequest

JSF

update

response

f:ajax properties
Property Description

event A String identifying the type of event the Ajax action will apply to.

execute
Identifiers of components that will participate in the "execute" portion of the Request 
Processing Lifecycle. Any of the keywords "@this", "@form", "@all", "@none" may be specified 
in the identifier list.

immediate
If "true" behavior events generated from this behavior are broadcast during Apply Request 
Values phase.

listener
Method expression referencing a method that will be called when an AjaxBehaviorEvent has 
been broadcast for the listener.

onevent The name of the JavaScript function that will handle UI events.

oneerror The name of the JavaScript function that will handle errors.

render
Evaluates to Collection. Identifiers of components that will participate in the "render" portion 
of the Request Processing Lifecycle. Any of the keywords "@this", "@form", "@all", "@none" 
may be specified in the identifier list.



Templating

Templating

Create re-usable user interfaces

A template decorates a page





decorated.xhtml

decorated.xhtml

ignored





default title

content placeholder



%+*-@,5)DD
,(3B%+,(DO3+&.5IA,3%

Custom Components



Composite 
components

UI only components

Define component in:

resources/[component lib]/
[component].xhtml

component:interface

Define component attributes

component:implementation

Define component

Defining a component

:(D-@:)(DOD&3B%()-3B-.(.,DOA(+C(:5IA,3%



Using a component

Using a component

component directory


