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Introduction a JBoss Seam

Seam est un serveur d'application pour Java EES5. Il a été inspiré par les principes suivants:

Une seule sorte de "truc"”

Seam défini un modele de composant uniforme pour toute la logique métier de votre
application. Un composant Seam peut étre avec état, avec état associé avec au choix un des
contextes bien définie, ce qui inclus le contexte de processus métier a exécution longue et
le contexte conversationnel qui est préservé au travers de plusieurs requétes web dans les
intéractions utilisateur.

Il n'y a pas de distinction entre les composants tierces de présentations et les composants
de logique métier dans Seam. Vous pouvez mettre en plusieurs couches votre application
en accord avec l'architecture de votre choix, au lieu d'étre forcé de tordre votre logique
d'application dans un schéma avec des couches anormales en étant forcé par une
combinaisons de tuyaux des serveurs d'applications que vous utilisez aujourd’hui.

A la différence des composants pur Java EE ou J2EE, les composants Seam peuvent acceder
simultanément aux états associés avec la requéte web et avec I'état conservé dans les
ressources transactionnelles (sans avoir besoin de propager I'état de la requéte web avec
des parameétres de la méthode). Vous pouvez objecter que la conception en couche de
I'application qui vous est imposée par la vieille plateforme J2EE est une Bonne Chose. Et
bien, rien ne vous empéche de ne pas créer une architecture en couche équivalent en utilisant
Seam — la différence est que vous pouvez convevoir votre application et décider quel mis en
couche vous avez et comment elles vont fonctionner ensemble.

Intégrer JSF avec EJB3.0

JSF et EJB 3.0 sont deux des meilleures fonctionnalités récentes de Java EE5. EJB3 est
un modeéle de composant tout nouveau pour I'applicatif métier coté serveur et la logique
de persistance. Principalement, JSF est un bon modéle par composants pour la partie
présentation. Malheureusement, le modéle de composant n'est pas capable de résoudre
tous les problemes dans la programmation elle-méme. En fait, JSF et EJB3 fonctionnent
bien ensemble. Mais les spécifications Java EE 5 ne fournissent pas un moyen standard
pour intégrer les 2 modéles de composants. Heureusement, les créateurs de ces 2 modeles
ont prévu cette situation et fournissent des points d’extensions standard pour permettre
I'extension et I'intégration d’autres serveurs d'applications.

Seam unifie les modéles de composants de JSF et d’EJB3, élimant le code glue, et laissant
le développeur se concentrer sur les probléemes du métier.

Il est possible d'écrire des applications Seam avec "tout” est un EJB. Cela peut étre une grosse
surprise si vous avez |'habitude de pensez aux EJBs comme des gros grains, des objets
"super-lourd". Cependant, la version 3.0 a complétement changé la nature de I'EJB depuis le
point de vu du développeur. Un EJB est un objet bien dimensionné — rien de bien complexe
gu'un JavaBean annoté. Seam vous encourage méme a utiliser les beans de sessions comme
des écouteurs d'actions JSF!
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D'un autre c6té, si vous préférez ne pas adopter EJB 3.0 pour l'instant, vous n'avez pas a
le faire. Virtuellement toute classe Java peut étre un composant de Seam et Seam fourni
toute les fonctionnalité que vous attendez pour un container "poid-mouche" et bien plus, pour
chaque composant, EJB ou autre.

Integration AJAX

Seam utilise deux excelents solutions open source AJAX basé sur JSF: JBoss RichFace et
ICEfaces. Ces solutions permettent d'ajouter les capacités d’AJAX a vos interfaces utilisateur
sans avoir besoin d’'écrire du code Javascript.

Autrement, Seam fourni aussi un couche distante développée en Javascript vous permettant
d'appeler les composants de maniére assynchrone depuis le c6té client JavaScript sans avoir
besoin d'une couche d'action intermédiaire. Vous pouvez méme sousrire a des sujets JMS
cOté serveur et recevoir les messages via un push AJAX.

Aucune de ces approches ne fonctionnerai bien si il n'y a pas la concurence livrée par Seam
et un gestionnaire d'état qui assure que toute les requétes concurentes assynchrones et a
fines granularités ne sont pas gérées de amniére sure et éfficace du coté serveur.

Processus métier intégré comme un premier constructeur de classe

Optionnellement, Seam intégre la gestion des processus métier de facon transparent via
jBPM. Vous n'allez pas y croire qu' il est vraiment facile d'implémenter des enchainements
de taches complexes en utilisant jBPM et Seam.

Seam permet méme de définir des enchainements de pages tierces de présentation en
utilisant le méme langage (jPDL) que jBPM utilise pour la définition de processus métier.

JSF fourni un modéle incroyablement riche d’événement pour la couche présentation tierce.
Seam améliore ce modéle en exposant les processus métier BPM liant les événement par
un mécanisme de gestion de ces méme évenements, fournissant un modéle d'évenement
uniforme pour le modéle uniforme de composant de Seam.

Gestionnaire d'état déclaratif

Nous somme habitué au concept de gestionnaire de transaction déclaratif et a la sécurité
déclarative depuis les tout premier jours des EJB. EJB 3.0 introduit méme un gestionnaire
de persistance contextuelle déclarative. Ceci sont les trois exemples du grand probléme du
gestionnaire d’état qui est associé avec un contexte particulie, tout tant s’assurant que tout
les besoins en nettoyage interviennent quand le contexte s’arréte. Seam rends le concept de
gestionnaire d’état déclaratif bien meilleur et I'applique a I'état applicatif. Traditionnellement,
les applications J2EE doivent presque toujours implémenter manuellement un gestionnaire
d’état, en affectant et en récupérant les attributs de requéte et de session de servlet. Cette
approche du gestionnaire d'état est la source de nombreux bugs et de fuite de mémoire quand
les applications n’'arrivent pas a nettoyer les attributs de la session, ou quand les données de
session associées avec différentes enchainements de taches cohabitent dans une application
multi fenétrée. Seam dispose du potentiel pour éliminer presque complétement ce genre de
bugs.
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Une application gestionnaire d'état déclaratif est devenue possible par la richesse du modéle
contextuel définis par Seam. Seam étends le modele de contexte définie par les spécifications
servlet ¢ — request, session, application ¢ — avec deux nouveaux contextes : conversation
et processus métier c — ces derniers prennent tous leur sens du points de vue de la logique
métier.

Vous allez étre impréssionné comment les choses deviennent plus simple une fois que
vous commencerez a utiliser les conversations. Avez vous déja connu la douleur dans la
gestion de correspondance d'association chargées a la demande avec une solution ORM
comme Hibernate ou JPA? Les contextes de persistance d'étendue conversationnelle de
Seam font que vous allez rarement voir une Lazyl ni ti al i zat i onExcept i on. Avez-vous déja
eu des problemes avec le bouton rafraichir ? Le bouton précédent? Avec une soumission
de formulaire dupliguée ? Avec des messages propagées au travers d'un post-ensuite-
redirection? Le gestionnaire de conversation de Seam résoud tous ces problémes sans que
vous n'‘aillez besoin de réellement y penser. lls sont tous des symptomes d'une architecture
de gestions d'état morcelée qui a prévalue depuis les premiers temps du web.

La bijection

La notion d'Inversion de contrdle ou d'injection dépendante existe a la fois dans JSF et dans
EJBS3, tout autant que "les containeurs Iégers" aux multiples dénominations. La plus part de
ces containers parlent d’'injection de composants en implémentant des services sans état.
Méme quand l'injection de composants avec état est disponible (comme dans JSF), il est
virtuellement inutile pour la gestion de I'état de I'application car la durée de vie du composants
avec état ne peut étre définie avec suffisamment de flexibilité et parce que I'appartenance des
composants a une étendue plus grande ne peuvent pas étre injecté dans des composants
appartenant a des étendues plus réduites.

La Bijectiondiffére de l'inversion de contrdle (1oC) dans le fait qu’il est dynamique, contextuel
et bidirectionnel. Vous pouvez penser a ce mécanisme comme des variables de contextes
avec alias (les noms dans les différents contextes correspondant au thread courrant) pour
des attributs de composants. La bijection autorise un assemblage automatisé de composants
avec état par le containeur. Il autorise le composant de maniére sécurisante et facile de
manipuler les valeurs des variables de contexte, juste par assignation d'un attribut d’'un
composant.

Gestionnaire d'espace de travail et navigation multi-fenétrée
Les applications de Seam permettent a I'utilisateur de librement basculer entre les multiples
onglets du navigateur, chacun associé avec une conversation différentes, isolé de maniére
sécurisée. Les applications peuvent méme profiter du gestionnaire d'espace de travail
autorisant l'utilisateur a basculer entre des conversations (les espaces de travail) dans un seul
onglet du navigateur. Seam ne fournit pas seulement des opération correcte multi-fenétrée
mais aussi des opération simulant le multi-fenetré dans une seule feneétre!

Préfére les annotations au XML
Traditionnellement, la communauté Java a été dans un état de grande confusion a propos
de ce qui précisément compte comme méta-information dans une configuration. J2EE et les
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containeurs "légers" ont fourni des descripteurs de déploiement basé sur XML a la fois pour
les choses qui sont clairement configurable entre les différents déploiement du systéme et
pour tout autre chose comme déclaration qui ne peut pas étre facilement exprimé en Java.
Les annotations de Java 5 ont changé tout cela.

EJB 3.0 utilise les annotations et la "configuration par exception" est la fagon la plus facile de
fournir de l'informations au containeur dans une forme déclarative. Malheureusement, JSF
est encore lourdement dépendant de fichiers de configuration XML verbeux. Seam étend
les annotations fournies par EJB3.0 avec un groupe de d'annotations pour le gestionnaire
d'état déclaratif et une démarcation du contexte déclarative. Ceci vous permet d'éliminer les
complexes déclaration de gestion des beans de JSF et de reduire le XML nécéssaire a ce qui
est du ressort réellement du XML (les régles de navigation de JSF).

L'intégration des tests est facile

Les composants Seam, en étant de pures classes Java, sont par nature testable unitairement.
Mais pour des applications complexes, le fait de tester unitairement n’est pas suffisant. Tester
unitairement est traditionnellement une tache fatigante et complexe pour les applications
web Java. Cependant, Seam fourni pour le test des applications Seam un fonctionnalité au
coeur du serveur d'applidcation Vous pouvez facilement écrire des tests JUnit ou TestNG
pour reproduire une parfaite interaction avec un utilisateur, sollicitant tous les composants
du systéme indépendamment de vues (la page JSP ou Facelets). Vous pouvez exécuter ces
tests directement depuis votre IDE, |a ou Seam va automatiquement déployer les composants
EJB en utilisant Jboss Embeddable.

La spécification n'est pas perfaite

Vous pensez que la derniére incarnation de Java EE est géniale. Mais nous savons qu'elle
n'est pas parfaite. La ou il y a des trous dans la spécification (par exemple les limitations dans
le cycle de vie de JSF pour les requétes GET), Seam les régles lui-méme. Et les auteurs de
Seam travaille avec le groupe d'experts JCP pour faire en sorte que ces corrections seront
conservé dans les prochaines révisions des standards.

Il'y a bien plus pour une application web que de confectionner des pages HTML

Aujourd'huis les serveurs d'applications pensent trop petit. lIs vous permettent d'obtenir les
entrées d'un formulaire utilisateur dans vos objets Java. Et ensuite ils vous laissent vous
débrouiller. Un serveur d'application web vraiment complet devrait régler les problémes
comme la persistance, la concurence, l'assynchronisme, la gestion d'état, la sécurité, I'email,
les messages, le PDF, la génération de diagrame, I'enchainement de tache, le rendu du
formatage wiki, les services web, la mise en cache et bien plus encore. Une fois que vous
aurez plogeés sous la surface de Seam, vous allez étre impréssionné par comment les
problémes deviennent plus simple....

Seam intégre JPA et Hibernate3 pour la persistance, le EJB Timer Service et Quartz pour
I'assynchronisme version allégée, jBPM pour I'enchainement de taches, JBoss Rules pour les
régles métiers, Meldware Mail pour les emails, Hibernate Search et Lucene pour la recherche
plein texte, JMS pour les messages et JBoss Cache pour la mise en cache de fragments. Les
couches de Seam son un serveur d'application de sécurité innovant basés sur des regles au
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desus de JAAS et de JBoss Rules. Il ya aussi des bibliotheques de tag JSF pour le rendu de
PDF, l'envoie des emails, les diagrammes et le texte wiki. Les composants de Seam peuvent
méme étre appelés de mmaniére synchrones comme des services web, asynchronisme
depuis le JavaScript coté client ou avec Google Web Toolkit ou bien sur directement depuis
JSF.

Prét au départ maintenant!
Seam fonctionne dans n'importe quel serveur d’application Java EE et fonctionne méme
dans Tomcat. Si votre environement supporte EJB3.0, génial!Si cen'est pas le cas, pas de
probléme, vous pouvez utiliser le gestionnaire de transaction livré dans Seam avec JPA ou
Hibernate3 pour la persistance. Ou, vous pouvez deployer JBoss Embedded dans Tomcat,
et avoir le support plein et entier d'EJB 3.0.

J5P Facelets Portal Presentation Tier
J5F Request Cantroller
Seam Context Management
EJE 3 JBoss jBPM || Hibernate || State Management
Farwa EE 5

Il est clair que la combinaison de Seam, JSF et EJB3 est la facon la plus simple d'écrire une
application web complexe en Java. Vous ne réalisez pas le peut de code qu'il nécéssite!

1. Contribuez a Seam

Visitez ~ SeamFramework.org  [http://www.seamframework.org/Community/Contribute] pour
découvrir comment contribuer a Seam!

XXi


http://www.seamframework.org/Community/Contribute
http://www.seamframework.org/Community/Contribute

XXii



Chapitre 1.

Seam Tutorial

1.1. Using the Seam examples

Seam provides a number of example applications demonstrating how to use the various features of
Seam. This tutorial will guide you through a few of those examples to help you get started learning
Seam. The Seam examples are located in the exanpl es subdirectory of the Seam distribution. The
registration example, which will be the first example we look at, is in the exanpl es/ regi strati on
directory.

Each example has the same directory structure:

e The vi ew directory contains view-related files such as web page templates, images and
stylesheets.

» The resour ces directory contains deployment descriptors and other configuration files.
« The src directory contains the application source code.

The example applications run both on JBoss AS and Tomcat with no additional configuration. The
following sections will explain the procedure in both cases. Note that all the examples are built and
run from the Ant bui | d. xni , so you'll need a recent version of Ant installed before you get started.

1.1.1. Running the examples on JBoss AS

The examples are configured for use on JBoss AS 4.2 or 5.0. You'll need to set j boss. hone, in
the shared bui | d. properti es file in the root folder of your Seam installation, to the location of
your JBoss AS installation.

Once you've set the location of JBoss AS and started the application server, you can build
and deploy any example by typing ant expl ode in the the directory for that example. Any
example that is packaged as an EAR deploys to a URL like / seam exanpl e, where exanpl e is
the name of the example folder, with one exception. If the example folder begins with seam, the
prefix "seam" is ommitted. For instance, if JBoss AS is running on port 8080, the URL for the
registration example is http:/ /1 ocal host: 8080/ seam regi stration/ [http://localhost:8080/
seam-registration/], whereas the URL for the seamspace example is http://1 ocal host: 8080/
seam space/ [http://localhost:8080/seam-space/].

If, on the other hand, the example gets packaged as a WAR, then it deploys to a URL like / j boss-
seam exanpl e. Most of the examples can be deployed as a WAR to Tomcat with Embedded
JBoss by typing ant t ontat . depl oy. Several of the examples can only be deployed as a WAR.
Those examples are groovybooking, hibernate, jpa, and spring.

1.1.2. Running the examples on Tomcat

The examples are also configured for use on Tomcat 6.0. You will need to follow the instructions
in Section 30.6.1, « Installing Embedded JBoss » for installing JBoss Embedded on Tomcat 6.0.
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JBoss Embedded is only required to run the Seam demos that use EJB3 components on Tomcat.
There are also examples of hon-EJB3 applications that can be run on Tomcat without the use
of JBoss Embedded.

You'll need to set t ontat . hone, in the shared bui | d. properti es file in the root folder of your
Seam installation, to the location of your Tomcat installation. make sure you set the location of
your Tomcat.

You'll need to use a different Ant target when using Tomcat. Use ant tontat . depl oy in example
subdirectory to build and deploy any example for Tomcat.

On Tomcat, the examples deploy to URLs like /j boss- seam exanpl e, so for the registration
example the URL would be http://local host:8080/jboss-seamregistration/ [http:/
localhost:8080/jboss-seam-registration/]. The same is true for examples that deploy as a WAR,
as mentioned in the previous section.

1.1.3. Running the example tests

Most of the examples come with a suite of TestNG integration tests. The easiest way to run the
testsistorunant test. Itisalso possible to run the tests inside your IDE using the TestNG plugin.
Consult the readme.txt in the examples directory of the Seam distribution for more information.

1.2. Your first Seam application: the registration
example

The registration example is a simple application that lets a new user store his username, real name
and password in the database. The example isn't intended to show off all of the cool functionality
of Seam. However, it demonstrates the use of an EJB3 session bean as a JSF action listener,
and basic configuration of Seam.

We'll go slowly, since we realize you might not yet be familiar with EJB 3.0.

The start page displays a very basic form with three input fields. Try filling them in and then
submitting the form. This will save a user object in the database.
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Username |93Vi”
Real Name |Gavin King
Password |’”*”1

1.2.1. Understanding the code

The example is implemented with two Facelets templates, one entity bean and one stateless
session bean. Let's take a look at the code, starting from the "bottom".

1.2.1.1. The entity bean: user.java

We need an EJB entity bean for user data. This class defines persistence and validation
declaratively, via annotations. It also needs some extra annotations that define the class as a
Seam component.

Exemple 1.1. User.java

@Entity 1

@Name("user") 2

@Scope(SESSION) 3
4

@Table(name="users")
public class User implements Serializable

{
private static final long serialVersionUID = 1881413500711441951L;
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private String username;
private String password;
private String name;

public User(String name, String password, String username)

{

this.name = name;
this.password = password;
this.username = username;

}

public User() {} &

@NotNull @Length(min=5, max=15)
public String getPassword()
{

return password;

}

public void setPassword(String password)

{

this.password = password;

}

@NotNull
public String getName()

{

return name;

public void setName(String name)

{

this.name = name;

}

@Id @NotNull @Length(min=5, max=15)
public String getUsername()
{

return username;

public void setUsername(String username)
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{

this.username = username;

1. The EJB3 standard @nt i t y annotation indicates that the User class is an entity bean.

2 A Seam component needs a component name specified by the @ane annotation. This
name must be unique within the Seam application. When JSF asks Seam to resolve a context
variable with a name that is the same as a Seam component name, and the context variable
is currently undefined (null), Seam will instantiate that component, and bind the new instance
to the context variable. In this case, Seam will instantiate a User the first time JSF encounters
a variable named user.

2 Whenever Seam instantiates a component, it binds the new instance to a context variable
in the component's default context. The default context is specified using the @scope
annotation. The User bean is a session scoped component.

4 The EJB standard @abl e annotation indicates that the User class is mapped to the users
table.

5 nane, password and user nane are the persistent attributes of the entity bean. All of our
persistent attributes define accessor methods. These are needed when this component is
used by JSF in the render response and update model values phases.

& An empty constructor is both required by both the EJB specification and by Seam.

7 The @ot Nul I and @engt h annotations are part of the Hibernate Validator framework. Seam
integrates Hibernate Validator and lets you use it for data validation (even if you are not using
Hibernate for persistence).

g The EJB standard @ d annotation indicates the primary key attribute of the entity bean.

The most important things to notice in this example are the @ane and @cope annotations. These
annotations establish that this class is a Seam component.

We'll see below that the properties of our User class are bound directly to JSF components and
are populated by JSF during the update model values phase. We don't need any tedious glue
code to copy data back and forth between the JSP pages and the entity bean domain model.

However, entity beans shouldn't do transaction management or database access. So we can't
use this component as a JSF action listener. For that we need a session bean.

1.2.1.2. The stateless session bean class: RegisterAction.java

Most Seam application use session beans as JSF action listeners (you can use JavaBeans instead
if you like).

We have exactly one JSF action in our application, and one session bean method attached to it.
In this case, we'll use a stateless session bean, since all the state associated with our action is
held by the User bean.
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This is the only really interesting code in the example!

Exemple 1.2. RegisterAction.java

@Stateless
@Name("register")
public class RegisterAction implements Register

{
@In

private User user;

@PersistenceContext

private EntityManager em;

@Logger

private Log log;

public String register()
{ 5
List existing = em.createQuery(
"select username from User where username = #{user.username}")

.getResultList(); &

if (existing.size()==0)

{

em.persist(user);
log.info("Registered new user #{user.username}");

return “/registered.xhtml"; 7

} &

else

{
FacesMessages.instance().add("User #{user.username} already exists");
return null; 9

}
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1 The EJB @t at el ess annotation marks this class as a stateless session bean.

2 The @n annotation marks an attribute of the bean as injected by Seam. In this case, the
attribute is injected from a context variable named user (the instance variable name).

3 The EJB standard @persi st enceContext annotation is used to inject the EJB3 entity
manager.

4 The Seam @ogger annotation is used to inject the component's Log instance.

5 The action listener method uses the standard EJB3 Entit yManager API to interact with
the database, and returns the JSF outcome. Note that, since this is a session bean, a
transaction is automatically begun when the r egi st er () method is called, and committed
when it completes.

& Notice that Seam lets you use a JSF EL expression inside EJB-QL. Under the covers, this
results in an ordinary JPA set Par anet er () call on the standard JPA Query object. Nice,
huh?

7. The Log APl lets us easily display templated log messages which can also make use of JSF
EL expressions.

g JSF action listener methods return a string-valued outcome that determines what page will
be displayed next. A null outcome (or a void action listener method) redisplays the previous
page. In plain JSF, it is normal to always use a JSF navigation rule to determine the JSF view
id from the outcome. For complex application this indirection is useful and a good practice.
However, for very simple examples like this one, Seam lets you use the JSF view id as the
outcome, eliminating the requirement for a navigation rule. Note that when you use a view
id as an outcome, Seam always performs a browser redirect.

g Seam provides a number of built-in components to help solve common problems. The
FacesMessages component makes it easy to display templated error or success messages.
(As of Seam 2.1, you can use St at usMessages instead to remove the semantic dependency
on JSF). Built-in Seam components may be obtained by injection, or by calling the
i nstance() method on the class of the built-in component.

Note that we did not explicitly specify a @cope this time. Each Seam component type has a default
scope if not explicitly specified. For stateless session beans, the default scope is the stateless
context, which is the only sensible value.

Our session bean action listener performs the business and persistence logic for our mini-
application. In more complex applications, we might need require a separate service layer. This
is easy to achieve with Seam, but it's overkill for most web applications. Seam does not force you
into any particular strategy for application layering, allowing your application to be as simple, or
as complex, as you want.

Note that in this simple application, we've actually made it far more complex than it needs to be.
If we had used the Seam application framework controllers, we would have eliminated all of our
application code. However, then we wouldn't have had much of an application to explain.

1.2.1.3. The session bean local interface: register.java

Naturally, our session bean needs a local interface.
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Exemple 1.3. Register.java

@Local
public interface Register
{

public String register();
}

That's the end of the Java code. Now we'll look at the view.
1.2.1.4. The view: register. xhtni and regi st ered. xht

The view pages for a Seam application could be implemented using any technology that supports
JSF. In this example we use Facelets, because we think it's better than JSP.

Exemple 1.4. register.xhtml

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

<IDOCTYPE html PUBLIC "-//W3C//IDTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd">

<html xmiIns="http://www.w3.0rg/1999/xhtml"
xmins:s="http://jboss.com/products/seam/taglib”
xmins:h="http://java.sun.com/jsf/html"
xmins:f="http://java.sun.com/jsf/core">

<head>
<title>Register New User</title>
</head>
<body>
<fview>
<h:form>
<s:validateAll>
<h:panelGrid columns="2">
Username: <h:inputText value="#{user.username}" required="true"/>
Real Name: <h:inputText value="#{user.name}" required="true"/>
Password: <h:inputSecret value="#{user.password}" required="true"/>
</h:panelGrid>
</s:validateAll>
<h:messages/>
<h:commandButton value="Register" action="#{register.register}"/>
</h:form>
</f.view>
</body>
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</html|>

The only thing here that is specific to Seam is the <s: val i dat eAl | > tag. This JSF component tells
JSF to validate all the contained input fields against the Hibernate Validator annotations specified
on the entity bean.

Exemple 1.5. registered.xhtml

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

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://iwww.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml"
xmlins:f="http://java.sun.com/jsf/core">

<head>
<title>Successfully Registered New User</title>
</head>
<body>
<fview>
Welcome, #{user.name}, you are successfully registered as #{user.username}.
</f.view>
</body>

</html>

This is a simple Facelets page using some inline EL. There's nothing specific to Seam here.
1.2.1.5. The Seam component deployment descriptor: conponents. xni

Since this is the first Seam app we've seen, we'll take a look at the deployment descriptors.
Before we get into them, it is worth noting that Seam strongly values minimal configuration. These
configuration files will be created for you when you create a Seam application. You'll never need
to touch most of these files. We're presenting them now only to help you understand what all the
pieces in the example are doing.

If you've used many Java frameworks before, you'll be used to having to declare all your
component classes in some kind of XML file that gradually grows more and more unmanageable
as your project matures. You'll be relieved to know that Seam does not require that application
components be accompanied by XML. Most Seam applications require a very small amount of
XML that does not grow very much as the project gets bigger.

Nevertheless, it is often useful to be able to provide for some external configuration of some
components (particularly the components built in to Seam). You have a couple of options here,
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but the most flexible option is to provide this configuration in a file called conponent s. xnl , located
in the VEB- | NF directory. We'll use the conponents. xm file to tell Seam how to find our EJB
components in JNDI:

Exemple 1.6. components.xml

<?xml version="1.0" encoding="UTF-8"?>
<components xmlns="http://jboss.com/products/seam/components"
xmlns:core="http://jboss.com/products/seam/core"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
http://jboss.com/products/seam/core
http://jboss.com/products/seam/core-2.2.xsd
http://jboss.com/products/seam/components
http://jboss.com/products/seam/components-2.2.xsd">

<core:init jndi-pattern="@jndiPattern@"/>

</components>

This code configures a property named j ndi Pattern of a built-in Seam component named
org.j boss.seamcore.init. The funny @symbols are there because our Ant build script
puts the correct JNDI pattern in when we deploy the application, which it reads from the
components.properties file. You learn more about how this process works in Section 5.2,
« Configuring components via conponent s. xm ».

1.2.1.6. The web deployment description: web. xn

The presentation layer for our mini-application will be deployed in a WAR. So we'll need a web
deployment descriptor.

Exemple 1.7. web.xml

<?xml version="1.0" encoding="UTF-8"?>
<web-app xmIns="http://java.sun.com/xml/ns/javaee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-app 2 5.xsd"
version="2.5">

<listener>
<listener-class>org.jboss.seam.servlet.SeamListener</listener-class>
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</listener>

<context-param>
<param-name>javax.faces.DEFAULT_SUFFIX</param-name>
<param-value>.xhtml</param-value>

</context-param>

<servlet>
<servlet-name>Faces Servlet</serviet-name>
<servlet-class>javax.faces.webapp.FacesServlet</servlet-class>
<load-on-startup>1</load-on-startup>

</servlet>

<servlet-mapping>
<servlet-name>Faces Servlet</servlet-name>
<url-pattern>*.seam</url-pattern>
</servlet-mapping>

<session-config>
<session-timeout>10</session-timeout>
</session-config>

</web-app>

This web. xnl file configures Seam and JSF. The configuration you see here is pretty much
identical in all Seam applications.

1.2.1.7. The JSF configration: faces-config. xn

Most Seam applications use JSF views as the presentation layer. So usually we'll need f aces-
config.xnl . In our case, we are going to use Facelets for defining our views, so we need to tell
JSF to use Facelets as its templating engine.

Exemple 1.8. faces-config.xml

<?xml version="1.0" encoding="UTF-8"?>
<faces-config xmIns="http://java.sun.com/xml/ns/javaee"”
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-facesconfig_1 2.xsd"
version="1.2">

<application>

11
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<view-handler>com.sun.facelets.FaceletViewHandler</view-handler>
</application>

</faces-config>

Note that we don't need any JSF managed bean declarations! Our managed beans are annotated
Seam components. In Seam applications, the f aces- confi g. xm is used much less often than
in plain JSF. Here, we are simply using it to enable Facelets as the view handler instead of JSP.

In fact, once you have all the basic descriptors set up, the only XML you need to write as you
add new functionality to a Seam application is orchestration: navigation rules or jBPM process
definitions. Seam's stand is that process flow and configuration data are the only things that truly
belong in XML.

In this simple example, we don't even need a navigation rule, since we decided to embed the
view id in our action code.

1.2.1.8. The EJB deployment descriptor: ejb-jar. xni

The ej b-jar.xn file integrates Seam with EJB3, by attaching the Seami nterceptor to all
session beans in the archive.

<?xml version="1.0" encoding="UTF-8"?>
<ejb-jar xmlIns="http://java.sun.com/xml/ns/javaee"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance
xsi:schemalocation="
http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/ejb-jar_3 0.xsd"
version="3.0">

<interceptors>
<interceptor>
<interceptor-class>org.jboss.seam.ejb.Seaminterceptor</interceptor-class>
</interceptor>
</interceptors>

<assembly-descriptor>
<interceptor-binding>
<ejb-name>*</ejb-name>
<interceptor-class>org.jboss.seam.ejb.Seaminterceptor</interceptor-class>
</interceptor-binding>
</assembly-descriptor>

</ejb-jar>

12
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1.2.1.9. The EJB persistence deployment descriptor: persi stence. xn

The persi st ence. xni file tells the EJB persistence provider where to find the datasource, and
contains some vendor-specific settings. In this case, enables automatic schema export at startup
time.

<?xml version="1.0" encoding="UTF-8"?>
<persistence xmIns="http://java.sun.com/xml/ns/persistence"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_1_0.xsd"
version="1.0">

<persistence-unit name="userDatabase">
<provider>org.hibernate.ejb.HibernatePersistence</provider>
<jta-data-source>java:/DefaultDS</jta-data-source>
<properties>
<property name="hibernate.hbm2ddl.auto" value="create-drop"/>
</properties>
</persistence-unit>

</persistence>

1.2.1.10. The EAR deployment descriptor: application. xni

Finally, since our application is deployed as an EAR, we need a deployment descriptor there, too.

Exemple 1.9. registration application

<?xml version="1.0" encoding="UTF-8"?>
<application xmlns="http://java.sun.com/xml/ns/javaee"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/application_5.xsd"
version="5">

<display-name>Seam Registration</display-name>
<module>

<web>
<web-uri>jboss-seam-registration.war</web-uri>

13
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<context-root>/seam-registration</context-root>
</web>
</module>
<module>
<ejb>jboss-seam-registration.jar</ejb>
</module>
<module>
<ejb>jboss-seam.jar</ejb>
</module>
<module>
<java>jboss-el.jar</java>
</module>

</application>

This deployment descriptor links modules in the enterprise archive and binds the web application
to the context root / seam regi strati on.

We've now seen all the files in the entire application!

1.2.2. How it works

When the form is submitted, JSF asks Seam to resolve the variable named user . Since there is no
value already bound to that name (in any Seam context), Seam instantiates the user component,
and returns the resulting User entity bean instance to JSF after storing it in the Seam session
context.

The form input values are now validated against the Hibernate Validator constraints specified on
the User entity. If the constraints are violated, JSF redisplays the page. Otherwise, JSF binds the
form input values to properties of the User entity bean.

Next, JSF asks Seam to resolve the variable named r egi st er. Seam uses the JNDI pattern
mentioned earlier to locate the stateless session bean, wraps it as a Seam component, and returns
it. Seam then presents this component to JSF and JSF invokes the regi st er () action listener
method.

But Seam is not done yet. Seam intercepts the method call and injects the User entity from the
Seam session context, before allowing the invocation to continue.

The r egi st er () method checks if a user with the entered username already exists. If so, an error
message is queued with the FacesMessages component, and a null outcome is returned, causing
a page redisplay. The FacesMessages component interpolates the JSF expression embedded in
the message string and adds a JSF FacesMessage to the view.

If no user with that username exists, the "/regi stered. xht ml " outcome triggers a browser
redirect to the r egi st er ed. xht Ml page. When JSF comes to render the page, it asks Seam to

14
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resolve the variable named user and uses property values of the returned User entity from Seam's
session scope.

1.3. Clickable lists in Seam: the messages example

Clickable lists of database search results are such an important part of any online application that
Seam provides special functionality on top of JSF to make it easier to query data using EJB-QL
or HQL and display it as a clickable list using a JSF <h: dat aTabl e>. The messages example
demonstrates this functionality.

) Messages - Mozilla Firefox
File Edit View Go Bookmarks Tools Help

Ga@-o -8 ) [0 http:/fiocahost:s080 | @ Go [[GL

B3 Latest Headlines £33 The World Clock B XE Currency Converter ' Hibernate JIRA
|[] Chapter 1. Seam Tutorial | LI Messages \

Message List

Read Title Date/Time
Greetings Earthling Feb 4, 2006 9:40 AM
Hello World Jan 2, 2006 7:00 AM

Greetings Earthling

This is another example of a message.

1.3.1. Understanding the code

The message list example has one entity bean, Message, one session bean, MessagelLi st Bean
and one JSP.

15
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1.3.1.1. The entity bean: wmessage. java

The Message entity defines the title, text, date and time of a message, and a flag indicating whether
the message has been read:

Exemple 1.10. Message.java

@Entity
@Name("'message")
@Scope(EVENT)
public class Message implements Serializable
{
private Long id;
private String title;
private String text;
private boolean read;
private Date datetime;

@Ild @GeneratedValue
public Long getld()

{

return id;

}
public void setld(Long id)

{
this.id = id;
}

@NotNull @Length(max=100)
public String getTitle()

{

return title;

}
public void setTitle(String title)

{
this.title = title;

}

@NotNull @Lob
public String getText()

{

return text,

}
public void setText(String text)
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{

this.text = text;

}

@NotNull
public boolean isRead()
{
return read,;
}
public void setRead(boolean read)
{
this.read = read;

}

@NotNull

@Basic @Temporal(TemporalType. TIMESTAMP)
public Date getDatetime()

{

return datetime;

}

public void setDatetime(Date datetime)

{

this.datetime = datetime;

1.3.1.2. The stateful session bean: messageManager Bean. j ava

Just like in the previous example, we have a session bean, MessageManager Bean, which defines
the action listener methods for the two buttons on our form. One of the buttons selects a message
from the list, and displays that message. The other button deletes a message. So far, this is not
so different to the previous example.

But MessageManager Bean is also responsible for fetching the list of messages the first time we
navigate to the message list page. There are various ways the user could navigate to the page,
and not all of them are preceded by a JSF action — the user might have bookmarked the page, for
example. So the job of fetching the message list takes place in a Seam factory method, instead
of in an action listener method.

We want to cache the list of messages in memory between server requests, so we will make this
a stateful session bean.

17
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Exemple 1.11. MessageManagerBean.java

@Stateful

@Scope(SESSION)

@Name("messageManager")

public class MessageManagerBean implements Serializable, MessageManager

{
@DataModel

private List<Message> messageList;

@DataModelSelection
@Out(required=false)

private Message message;

@PersistenceContext(type=EXTENDED)

private EntityManager em;

@Factory("messageList")

public void findMessages()

{

messageList = em.createQuery("select msg from Message msg order by msg.datetime desc")
.getResultList();

public void select()
‘ &
message.setRead(true);

}

public void delete()

{ [
messageList.remove(message);
em.remove(message);

message=null;

}

@Remove

public void destroy() {}
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The @at aMbdel annotation exposes an attibute of type j ava. uti | . Li st to the JSF page
as an instance of j avax. f aces. nodel . Dat aMbdel . This allows us to use the list in a JSF
<h: dat aTabl e> with clickable links for each row. In this case, the Dat aMbdel is made
available in a session context variable named nessagelLi st .

The @pat aMbdel Sel ection annotation tells Seam to inject the List element that
corresponded to the clicked link.

The @ut annotation then exposes the selected value directly to the page. So every time
a row of the clickable list is selected, the Message is injected to the attribute of the stateful
bean, and the subsequently outjected to the event context variable named nessage.

This stateful bean has an EJB3 extended persistence context. The messages retrieved in the
guery remain in the managed state as long as the bean exists, so any subsequent method
calls to the stateful bean can update them without needing to make any explicit call to the
Entit yManager.

The first time we navigate to the JSP page, there will be no value in the nessageLi st context
variable. The @act or y annotation tells Seam to create an instance of MessageManager Bean
and invoke the fi ndMessages() method to initialize the value. We call fi ndMessages() a
factory method for nessages.

The sel ect () action listener method marks the selected Message as read, and updates it
in the database.

The del et e() action listener method removes the selected Message from the database.

All stateful session bean Seam components must have a method with no parameters marked
@Renpve that Seam uses to remove the stateful bean when the Seam context ends, and
clean up any server-side state.

Note that this is a session-scoped Seam component. It is associated with the user login session,
and all requests from a login session share the same instance of the component. (In Seam
applications, we usually use session-scoped components sparingly.)

1.3.1.3. The session bean local interface: messagemanager . j ava

All session beans have a business interface, of course.

Exemple 1.12. MessageManager.java

@Local
public interface MessageManager

{

public void findMessages();
public void select();

public void delete();

public void destroy();

19



Chapitre 1. Seam Tutorial

From now on, we won't show local interfaces in our code examples.

Let's skip over conponent s. xm , per si st ence. xm , web. xm , ej b-j ar. xnl , faces-confi g. xm
and appl i cati on. xnl since they are much the same as the previous example, and go straight
to the JSP.

1.3.1.4. The view: nessages. j sp

The JSP page is a straightforward use of the JSF <h: dat aTabl e> component. Again, nothing
specific to Seam.

Exemple 1.13. messages.jsp

<%@ taglib uri="http://java.sun.com/jsf/html" prefix="h" %>
<%@ taglib uri="http://java.sun.com/jsf/core" prefix="f" %>
<html>
<head>
<title>Messages</title>
</head>
<body>
<f:view>
<h:form>
<h2>Message List</h2>
<h:outputText value="No messages to display"
rendered="#{messageList.rowCount==0}"/>
<h:dataTable var="msg" value="#{messageList}"
rendered="#{messageList.rowCount>0}">
<h:column>
<f:.facet name="header">
<h:outputText value="Read"/>
</f:facet>
<h:selectBooleanCheckbox value="#{msg.read}" disabled="true"/>
</h:column>
<h:column>
<f:facet name="header">
<h:outputText value="Title"/>
</f:facet>
<h:commandLink value="#{msg.title}" action="#{messageManager.select}"/>
</h:column>
<h:column>
<f:.facet name="header">
<h:outputText value="Date/Time"/>
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</f:facet>
<h:outputText value="#{msg.datetime}">
<f:convertDateTime type="both" dateStyle="medium" timeStyle="short"/>
</h:outputText>
</h:column>
<h:column>
<h:commandButton value="Delete" action="#{messageManager.delete}"/>
</h:column>
</h:dataTable>
<h3><h:outputText value="#{message.title}"/></h3>
<div><h:outputText value="#{message.text}"/></div>
</h:form>
</f.view>
</body>
</html>

1.3.2. How it works

The first time we navigate to the messages. j sp page, the page will try to resolve the messagelLi st
context variable. Since this context variable is not initialized, Seam will call the factory method
fi ndMessages() , which performs a query against the database and results in a Dat aMbdel being
outjected. This Dat aMbdel provides the row data needed for rendering the <h: dat aTabl e>.

When the user clicks the <h: commandLi nk>, JSF calls the sel ect () action listener. Seam
intercepts this call and injects the selected row data into the message attribute of the
messageManager component. The action listener fires, marking the selected Message as read. At
the end of the call, Seam outjects the selected Message to the context variable named nessage.
Next, the EJB container commits the transaction, and the change to the Message is flushed to
the database. Finally, the page is re-rendered, redisplaying the message list, and displaying the
selected message below it.

If the user clicks the <h: commandBut t on>, JSF calls the del et e() action listener. Seam intercepts
this call and injects the selected row data into the message attribute of the nmessageli st
component. The action listener fires, removing the selected Message from the list, and also
calling renove() onthe Enti t yManager . At the end of the call, Seam refreshes the nessagelLi st
context variable and clears the context variable named nessage. The EJB container commits
the transaction, and deletes the Message from the database. Finally, the page is re-rendered,
redisplaying the message list.

1.4. Seam and jBPM: the todo list example

jBPM provides sophisticated functionality for workflow and task management. To get a small taste
of how jBPM integrates with Seam, we'll show you a simple "todo list" application. Since managing
lists of tasks is such core functionality for jBPM, there is hardly any Java code at all in this example.
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Y Todo List - Mozilla Firefox
File Edit View Go Bookmarks Tools Help

<&~ - & ) @) [ ntip:/fiocahost:8080/seam-todo/todo.seam v| @ 6o G

[| Chapter 1. Seam Tutoral [ Todo List |[#3Boss DVD Store

Todo List

Description Created Priority Due Date
[Book flight o sreal |Jm13=2005 |

Getthe stupid Seam release finished! | Jan 13, 2006 117/06

Haircut Jan13,20063 | |

|Review Hibernate in Action second edition |Jan 13,2006 |
|Kick Roy out of my office |Ja.n 13, 2006 |
|Blog aboutworkspace management |Jam 13, 2006 |

Update ltems

| |[ Create New ltem ]

1.4.1. Understanding the code

The center of this example is the jBPM process definition. There are also two JSPs and two trivial
JavaBeans (There was no reason to use session beans, since they do not access the database,
or have any other transactional behavior). Let's start with the process definition:

Exemple 1.14. todo.jpdl.xml

<process-definition name="todo">

<start-state name="start">
<transition to="todo"/>
</start-state>

<task-node name="todo">
<task name="todo" description="#{todoList.description}">

<assignment actor-id="#{actor.id}"/>
</task>
<transition to="done"/>
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<ftask-node>

<end-state name="done"/>

</process-definition>

11 The <start-state> node represents the logical start of the process. When the process
starts, it immediately transitions to the t odo node.

2. The <t ask- node> node represents a wait state, where business process execution pauses,
waiting for one or more tasks to be performed.

a3 The <t ask> element defines a task to be performed by a user. Since there is only one task
defined on this node, when it is complete, execution resumes, and we transition to the end
state. The task gets its description from a Seam component named t odoLi st (one of the
JavaBeans).

4 Tasks need to be assigned to a user or group of users when they are created. In this case,
the task is assigned to the current user, which we get from a built-in Seam component named
act or . Any Seam component may be used to perform task assignment.

5 The <end- st at e> node defines the logical end of the business process. When execution
reaches this node, the process instance is destroyed.

If we view this process definition using the process definition editor provided by JBossIDE, this
is what it looks like:

<=5Sfart State==
start

. “<Task Node>>
todo

<<fnd State>>
[
done
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This document defines our business process as a graph of nodes. This is the most trivial possible
business process: there is one task to be performed, and when that task is complete, the business
process ends.

The first JavaBean handles the login screen | ogi n. j sp. Its job is just to initialize the jBPM actor
id using the act or component. In a real application, it would also need to authenticate the user.

Exemple 1.15. Login.java

@Name("login™)
public class Login

{
@In
private Actor actor;

private String user;

public String getUser()
{

return user;

public void setUser(String user)

{

this.user = user;

}

public String login()
{

actor.setld(user);
return "/todo.jsp";

}
}

Here we see the use of @ n to inject the built-in Act or component.

The JSP itself is trivial:

Exemple 1.16. login.jsp

<%@ taglib uri="http://java.sun.com/jsf/html" prefix="h"%>
<%@ taglib uri="http://java.sun.com/jsf/core" prefix="{"%>
<html>
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<head>
<title>Login</title>
</head>
<body>
<h1>Login</h1>
<fview>
<h:form>
<div>
<h:inputText value="#{login.user}"/>
<h:commandButton value="Login" action="#{login.login}"/>
</div>
</h:form>
</fview>
</body>
</html>

The second JavaBean is responsible for starting business process instances, and ending tasks.

Exemple 1.17. TodoList.java

@Name("todoList")
public class TodoList

{

private String description;

public String getDescription()
{

return description;

}

public void setDescription(String description)

{

this.description = description;

}

@CreateProcess(definition="todo")
public void createTodo() {}

@StartTask @EndTask
public void done() {}
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1. The description property accepts user input from the JSP page, and exposes it to the process
definition, allowing the task description to be set.

2z The Seam @r eat ePr ocess annotation creates a new jBPM process instance for the named
process definition.

a2 The Seam @t art Task annotation starts work on a task. The @ndTask ends the task, and
allows the business process execution to resume.

In a more realistic example, @t art Task and @ndTask would not appear on the same method,
because there is usually work to be done using the application in order to complete the task.

Finally, the core of the application is in t odo. j sp:

Exemple 1.18. todo.jsp

<%@ taglib uri="http://java.sun.com/jsf/html" prefix="h" %>
<%@ taglib uri="http://java.sun.com/jsf/core" prefix="f" %>
<%@ taglib uri="http://jboss.com/products/seam/taglib" prefix="s" %>
<html>
<head>
<title>Todo List</title>
</head>
<body>
<h1>Todo List</h1>
<f.view>
<h:form id="list">
<div>
<h:outputText value="There are no todo items."
rendered="#{empty taskinstanceList}"/>
<h:dataTable value="#{taskinstanceList}" var="task
rendered="#{not empty taskinstanceList}">
<h:column>
<f.facet name="header">
<h:outputText value="Description"/>
</f:facet>
<h:inputText value="#{task.description}"/>
</h:column>
<h:column>
<f.facet name="header">
<h:outputText value="Created"/>
</f:facet>
<h:outputText value="#{task.taskMgmtinstance.processinstance.start}">
<f.convertDateTime type="date"/>
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</h:outputText>
</h:column>
<h:column>
<f:.facet name="header">
<h:outputText value="Priority"/>
</f:facet>
<h:inputText value="#{task.priority}" style="width: 30"/>
</h:column>
<h:column>
<f:.facet name="header">
<h:outputText value="Due Date"/>
</f:facet>
<h:inputText value="#{task.dueDate}" style="width: 100">
<f:convertDateTime type="date" dateStyle="short"/>
</h:inputText>
</h:column>
<h:column>
<s:button value="Done" action="#{todoList.done}" taskinstance="#{task}"/>
</h:column>
</h:dataTable>
</div>
<div>
<h:messages/>
</div>
<div>
<h:commandButton value="Update Items" action="update"/>
</div>
</h:form>
<h:form id="new">
<div>
<h:inputText value="#{todoL.ist.description}"/>
<h:commandButton value="Create New Item" action="#{todoList.createTodo}"/>
</div>
</h:form>
</f.view>
</body>
</html>

Let's take this one piece at a time.

The page renders a list of tasks, which it gets from a built-in Seam component named
t askl nst ancelLi st . The list is defined inside a JSF form.
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Exemple 1.19. todo.jsp

<h:form id="list">
<div>
<h:outputText value="There are no todo items." rendered="#{empty taskinstanceList}"/>
<h:dataTable value="#{tasklnstanceList}" var="task"
rendered="#{not empty taskinstanceList}">

</h:dataTable>
</div>
</h:form>

Each element of the list is an instance of the jBPM class Taskl nst ance. The following code simply
displays the interesting properties of each task in the list. For the description, priority and due
date, we use input controls, to allow the user to update these values.

<h:column>
<f:.facet name="header">
<h:outputText value="Description"/>
</f:facet>
<h:inputText value="#{task.description}"/>
</h:column>
<h:column>
<f:.facet name="header">
<h:outputText value="Created"/>
</f:facet>
<h:outputText value="#{task.taskMgmtinstance.processinstance.start}">
<f:convertDateTime type="date"/>
</h:outputText>
</h:column>
<h:column>
<f:.facet name="header">
<h:outputText value="Priority"/>
</f:facet>
<h:inputText value="#{task.priority}" style="width: 30"/>
</h:column>
<h:column>
<f:facet name="header">
<h:outputText value="Due Date"/>
</f:facet>
<h:inputText value="#{task.dueDate}" style="width: 100">
<f:convertDateTime type="date" dateStyle="short"/>
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</h:inputText>
</h:column>

° Note

Seam provides a default JSF date converter for converting a string to a date (no
time). Thus, the converter is not necessary for the field bound to #{ t ask. dueDat €} .

This button ends the task by calling the action method annotated @t art Task @ndTask. It passes
the task id to Seam as a request parameter:

<h:column>
<s:button value="Done" action="#{todoList.done}" taskinstance="#{task}"/>
</h:column>

Note that this is using a Seam <s: but t on> JSF control from the seam ui . j ar package. This
button is used to update the properties of the tasks. When the form is submitted, Seam and jBPM
will make any changes to the tasks persistent. There is no need for any action listener method:

<h:commandButton value="Update Items" action="update"/>

A second form on the page is used to create new items, by calling the action method annotated
@Cr eat ePr ocess.

<h:form id="new">
<div>
<h:inputText value="#{todoL.ist.description}"/>
<h:commandButton value="Create New Item" action="#{todoList.createTodo}"/>
</div>
</h:form>

1.4.2. How it works

After logging in, todo.jsp uses the t askl nst anceLi st component to display a table of outstanding
todo items for a the current user. Initially there are none. It also presents a form to enter
a new entry. When the user types the todo item and hits the "Create New ltem" button,
#{t odolLi st. creat eTodo} is called. This starts the todo process, as defined in t odo. j pdl . xm .

The process instance is created, starting in the start state and immediately transition to the t odo
state, where a new task is created. The task description is set based on the user's input, which
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was saved to #{t odoLi st . descri pti on}. Then, the task is assigned to the current user, which
was stored in the seam actor component. Note that in this example, the process has no extra
process state. All the state in this example is stored in the task definition. The process and task
information is stored in the database at the end of the request.

When t odo. j sp is redisplayed, t askl nst anceLi st now finds the task that was just created. The
task is shown in an h: dat aTabl e. The internal state of the task is displayed in each column:
#{task. description}, #{task.priority}, #{task. dueDat e}, etc... These fields can all be
edited and saved back to the database.

Each todo item also has "Done" button, which calls #{t odoLi st . done}. Thet odoLi st component
knows which task the button is for because each s:button specificies t askl nst ance="#{t ask}",
referring to the task for that particular line of of the table. The @tart Tast and @ndTask
annotations cause seam to make the task active and immediately complete the task. The original
process then transitions into the done state, according to the process definition, where it ends.
The state of the task and process are both updated in the database.

When todo.jsp is displayed again, the now-completed task is no longer displayed in the
t askl nst anceli st, since that component only display active tasks for the user.

1.5. Seam pageflow: the numberguess example

For Seam applications with relatively freeform (ad hoc) navigation, JSF/Seam navigation rules are
a perfectly good way to define the page flow. For applications with a more constrained style of
navigation, especially for user interfaces which are more stateful, navigation rules make it difficult
to really understand the flow of the system. To understand the flow, you need to piece it together
from the view pages, the actions and the navigation rules.

Seam allows you to use a jPDL process definition to define pageflow. The simple number guessing
example shows how this is done.

©) Guess a number... - Mozilla Firefox EIIEIIXI
File Edit View Go Bookmarks Tools Help

Qil - E:> - % @ |@ http://localhost: 8080/seam-numberguess/numberGuess.seam?conversationld=1 V| D Go ||Qv

|| Chapter 1. Seam Tutoril | [ Guess a number... }

Guess a number...

Lower!
I'm thinking of a number between 1 and 49. You have 9 guesses.
Your guess: |50 ‘ [ Guess ]
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1.5.1. Understanding the code

The example is implemented using one JavaBean, three JSP pages and a jPDL pageflow
definition. Let's begin with the pageflow:

Exemple 1.20. pageflow.jpdl.xml

<pageflow-definition
xmlns="http://jboss.com/products/seam/pageflow"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://jboss.com/products/seam/pageflow
http://jboss.com/products/seam/pageflow-2.2.xsd"
name="numberGuess">

<start-page name="displayGuess" view-id="/numberGuess.jspx"> 1
<redirect/>
<transition name="guess" to="evaluateGuess"> 2
3

<action expression="#{numberGuess.guess}'/>
</transition>
<transition name="giveup" to="giveup"/>
<transition name="cheat" to="cheat"/>
</start-page>

4

<decision name="evaluateGuess" expression="#{numberGuess.correctGuess}">
<transition name="true" to="win"/>
<transition name="false" to="evaluateRemainingGuesses"/>

</decision>

<decision name="evaluateRemainingGuesses" expression="#{numberGuess.lastGuess}">
<transition name="true" to="lose"/>
<transition name="false" to="displayGuess"/>

</decision>

<page name="giveup" view-id="/giveup.jspx">
<redirect/>
<transition name="yes" to="lose"/>
<transition name="no" to="displayGuess"/>
</page>

<process-state name="cheat">
<sub-process name="cheat"/>
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<transition to="displayGuess"/>
</process-state>

<page name="win" view-id="/win.jspx">
<redirect/>
<end-conversation/>

</page>

<page name="lose" view-id="/lose.jspx">
<redirect/>
<end-conversation/>

</page>

</pageflow-definition>

1. The <page> element defines a wait state where the system displays a particular JSF view
and waits for user input. The vi ew- i d is the same JSF view id used in plain JSF navigation
rules. The redirect attribute tells Seam to use post-then-redirect when navigating to the
page. (This results in friendly browser URLS.)

2 The <transition> element names a JSF outcome. The transition is triggered when a JSF
action results in that outcome. Execution will then proceed to the next node of the pageflow
graph, after invocation of any jBPM transition actions.

a3 Atransition <act i on> is just like a JSF action, except that it occurs when a jBPM transition
occurs. The transition action can invoke any Seam component.

4 A <deci si on> node branches the pageflow, and determines the next node to execute by
evaluating a JSF EL expression.

Here is what the pageflow looks like in the JBoss Developer Studio pageflow editor:
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i} <<Sfarf Pege==
displayGuess

guess cheat
ﬂ?_l <& lacisions o1 <<Frocess Siafess
* evaluateGuess false giveup cheat
false
s hacision= TEl <<Fage=>
':'Jwaluataﬁanmlnlngﬁuas glveup
true
true yes
T q:F'.Qg.e:-:r qqpage}?
E win ?El lose

Now that we have seen the pageflow, it is very, very easy to understand the rest of the application!

Here is the main page of the application, nunber Guess. j spx:

Exemple 1.21. numberGuess.jspx

<<?xml version="1.0"?>
<jsp:root xmins:jsp="http://java.sun.com/JSP/Page"
xmins:h="http://java.sun.com/jsf/html|"
xmins:f="http://java.sun.com/jsf/core"
xmins:s="http://jposs.com/products/seam/taglib"
xmins="http://www.w3.0rg/1999/xhtm|"
version="2.0">
<jsp:output doctype-root-element="html"
doctype-public="-//W3C//DTD XHTML 1.0 Transitional//EN"
doctype-system="http://www.w3c.org/TR/xhtm|1/DTD/xhtml1-transitional.dtd"/>
<jsp:directive.page contentType="text/html|"/>
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<html|>
<head>

<title>Guess a number...</title>
<link href="niceforms.css" rel="stylesheet" type="text/css" />
<script language="javascript" type="text/javascript" src="niceforms.js" />

</head>
<body>

<h1>Guess a number...</h1>
<f:view>
<h:form styleClass="niceform">

<div>
<h:messages globalOnly="true"/>
<h:outputText value="Higher!"

rendered="#{numberGuess.randomNumber gt numberGuess.currentGuess}"/>
<h:outputText value="Lower!"

rendered="#{numberGuess.randomNumber It numberGuess.currentGuess}"/>
</div>

<div>

I'm thinking of a number between

<h:outputText value="#{numberGuess.smallest}"/> and

<h:outputText value="#{numberGuess.biggest}"/>. You have
<h:outputText value="#{numberGuess.remainingGuesses}"/> guesses.
</div>

<div>
Your guess:
<h:inputText value="#{numberGuess.currentGuess}" id="inputGuess"
required="true" size="3"
rendered="#{(numberGuess.biggest-numberGuess.smallest) gt 20}">
<f.validateLongRange maximum="#{numberGuess.biggest}"
minimum="#{numberGuess.smallest}"/>
</h:inputText>
<h:selectOneMenu value="#{numberGuess.currentGuess}"
id="selectGuessMenu" required="true"
rendered="#{(numberGuess.higgest-numberGuess.smallest) le 20 and
(numberGuess.biggest-numberGuess.smallest) gt 4}">
<s:selectltems value="#{numberGuess.possibilities}" var="i" label="#{i}"/>
</h:selectOneMenu>
<h:selectOneRadio value="#{numberGuess.currentGuess}" id="selectGuessRadio"
required="true"
rendered="#{(numberGuess.biggest-numberGuess.smallest) le 4}">
<s:selectltems value="#{numberGuess.possibilities}" var="i" label="#{i}"/>
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</h:selectOneRadio>

<h:commandButton value="Guess" action="guess"/>
<s:button value="Cheat" view="/confirm.jspx"/>
<s:button value="Give up" action="giveup"/>

</div>

<div>
<h:message for="inputGuess" style="color: red"/>
</div>

</h:form>
</f.view>
</body>
</html>
</jsp:root>

Notice how the command button names the guess transition instead of calling an action directly.

The wi n. j spx page is predictable:

Exemple 1.22. win.jspx

<jsp:root xmlIns:jsp="http://java.sun.com/JSP/Page"
xmlins:h="http://java.sun.com/jsf/html"
xmins:f="http://java.sun.com/jsf/core"
xmlns="http://www.w3.0rg/1999/xhtm|"
version="2.0">
<jsp:output doctype-root-element="html"
doctype-public="-//W3C//DTD XHTML 1.0 Transitional//EN"
doctype-system="http://www.w3c.org/TR/xhtm|1/DTD/xhtml1-transitional.dtd"/>
<jsp:directive.page contentType="text/html|"/>
<html>
<head>
<title>You won!</title>
<link href="niceforms.css" rel="stylesheet" type="text/css" />
</head>
<body>
<h1>You won!</h1>
<fview>
Yes, the answer was <h:outputText value="#{numberGuess.currentGuess}" />.
It took you <h:outputText value="#{numberGuess.guessCount}" /> guesses.
<h:outputText value="But you cheated, so it doesn't count!"
rendered="#{numberGuess.cheat}"/>
Would you like to <a href="numberGuess.seam">play again</a>?
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</fview>
</body>
</html>
</jsp:root>

The | ose. j spx looks roughly the same, so we'll skip over it.

Finally, we'll look at the actual application code:

Exemple 1.23. NumberGuess.java

@Name("numberGuess")
@Scope(ScopeType. CONVERSATION)
public class NumberGuess implements Serializable {

private int randomNumber;
private Integer currentGuess;
private int biggest;

private int smallest;

private int guessCount;
private int maxGuesses;
private boolean cheated;

@Create 1
public void begin()
{

randomNumber = new Random().nextint(100);
guessCount = 0;

biggest = 100;

smallest = 1;

}

public void setCurrentGuess(Integer guess)

{

this.currentGuess = guess;

}

public Integer getCurrentGuess()

{

return currentGuess;

public void guess()
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if (currentGuess>randomNumber)

{

biggest = currentGuess - 1;

}

if (currentGuess<randomNumber)

{

smallest = currentGuess + 1;

}

guessCount ++;

public boolean isCorrectGuess()

{

return currentGuess==randomNumber;

public int getBiggest()
{

return biggest;

}

public int getSmallest()
{

return smallest;

public int getGuessCount()
{

return guessCount;

}

public boolean isLastGuess()

{

return guessCount==maxGuesses;

public int getRemainingGuesses() {
return maxGuesses-guessCount;

public void setMaxGuesses(int maxGuesses) {
this.maxGuesses = maxGuesses;

}
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public int getMaxGuesses() {
return maxGuesses;

public int getRandomNumber() {
return randomNumber;

}
public void cheated()
{
cheated = true;
}

public boolean isCheat() {
return cheated,;

public List<Integer> getPossibilities()

{
List<Integer> result = new ArrayList<Integer>();
for(int i=smallest; i<=biggest; i++) result.add(i);
return result;

1. The first time a JSP page asks for a nunber Guess component, Seam will create a new one
for it, and the @r eat e method will be invoked, allowing the component to initialize itself.

The pages. xn file starts a Seam conversation (much more about that later), and specifies the
pageflow definition to use for the conversation's page flow.

Exemple 1.24. pages.xml

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

<pages xmlns="http://jposs.com/products/seam/pages"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://jboss.com/products/seam/pages http://jposs.com/products/

seam/pages-2.2.xsd">

<page view-id="/numberGuess.jspx">

<begin-conversation join="true" pageflow="numberGuess"/>

</page>
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</pages>

As you can see, this Seam component is pure business logic! It doesn't need to know anything at
all about the user interaction flow. This makes the component potentially more reuseable.

1.5.2. How it works

We'll step through basic flow of the application. The game starts with the nunber Guess. j spx
view. When the page is first displayed, the pages. xm configuration causes conversation to begin
and associates the nunber Guess pageflow with that conversation. The pageflow starts with a
st art - page tag, which is a wait state, so the nunber Guess. xht nl is rendered.

The view references the nunber Guess component, causing a new instance to be created and
stored in the conversation. The @r eat e method is called, initializing the state of the game. The
view displays an h: f or mthat allows the user to edit #{ nunber Guess. cur r ent Guess}.

The "Guess" button triggers the guess action. Seam defers to the pageflow to handle the
action, which says that the pageflow should transition to the eval uat eGuess state, first invoking
#{ nunmber Guess. guess}, which updates the guess count and highest/lowest suggestions in the
nunber Guess component.

The eval uat eGuess state checks the value of #{ nunber Guess. correct Guess} and transitions
either to the wi n or eval uat i ngRemai ni ngGuesses state. We'll assume the number was incorrect,
in which case the pageflow transitions to eval uat i ngRemai ni ngGuesses. That is also a decision
state, which tests the #{ nunber Guess. | ast Guess} state to determine whether or not the user
has more guesses. If there are more guesses (I ast Guess is f al se), we transition back to the
original di spl ayGuess state. Finally we've reached a page state, so the associated page /
nunber Guess. j spx is displayed. Since the page has a redirect element, Seam sends a redirect
to the the user's browser, starting the process over.

We won't follow the state any more except to note that if on a future request either the wi n or
the | ose transition were taken, the user would be taken to either the / wi n. j spx or /| ose. j spx.
Both states specify that Seam should end the conversation, tossing away all the game state and
pageflow state, before redirecting the user to the final page.

The numberguess example also contains Giveup and Cheat buttons. You should be able to trace
the pageflow state for both actions relatively easily. Pay particular attention to the cheat transition,
which loads a sub-process to handle that flow. Although it's overkill for this application, it does
demonstrate how complex pageflows can be broken down into smaller parts to make them easier
to understand.
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1.6. A complete Seam application: the Hotel Booking
example

1.6.1. Introduction

The booking application is a complete hotel room reservation system incorporating the following
features:

» User registration

e Login

* Logout

e Set password

» Hotel search

» Hotel selection

* Room reservation

» Reservation confirmation

« Existing reservation list
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jboss suites

State management in
Seam

State In Seam is contextual.
When you click "Find
Hotels", the application
retrieves a list of hotels
from the database and
caches it in the session
context. When you navigate
to one of the hotel records
by clicking the "View Hotel"
link, a conversation begins.
The conversation is
attached to a particular
tab, in a particular browser
window. You can navigate
to multiple hotels using
"open in new tab" or "open
in new window" in your web
browser. Each window will
execute in the context of a
different conversation. The
application keeps state
associated with your hotel
booking in the conversation
context, which ensures that
the concurrent
conversations do not
interfere with each other.

How does the search page

work?

seam framework demo

Thank you, Gavin King, your confimation number for Doubletree is 1

Search Hotels

Aflanta

Maximum results:  10¥

Name Address

Marriott Tower Place,

Courtyard Buckhead
Tower Place

Doubletree '
Buckhead

Ritz Carlton Peachtree Rd,

Buckhead

Current Hotel Bookings

City
Name Address r
State
Tower
Doubletree Place, 'égaﬂta;
Buckhead

Find Hotels

Check
in
date

Apr 16,
2006

City, State

Atlanta, GA,
usa

Atlanta, GA,
usa

Atlanta, GA,
usa

Zip Action
30305 %
30305 %
30326 %

Check .

out Confirmation Action
number

date

Apr 17,

2006 1 Cancel

Created with JBoss EJB 3.0, Seam, MyFaces, and Facelets

The booking application uses JSF, EJB 3.0 and Seam, together with Facelets for the view. There
is also a port of this application to JSF, Facelets, Seam, JavaBeans and Hibernate3.

One of the things you'll notice if you play with this application for long enough is that it is extremely
robust. You can play with back buttons and browser refresh and opening multiple windows and
entering nonsensical data as much as you like and you will find it very difficult to make the
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application crash. You might think that we spent weeks testing and fixing bugs to achive this.
Actually, this is not the case. Seam was designed to make it very straightforward to build robust
web applications and a lot of robustness that you are probably used to having to code yourself
comes naturally and automatically with Seam.

As you browse the sourcecode of the example application, and learn how the application works,
observe how the declarative state management and integrated validation has been used to
achieve this robustness.

1.6.2. Overview of the booking example

The project structure is identical to the previous one, to install and deploy this application,
please refer to Section 1.1, « Using the Seam examples ». Once you've successfully started
the application, you can access it by pointing your browser to http:/ /| ocal host: 8080/ seam
booki ng/ [http://localhost:8080/seam-booking/]

The appl