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Chapter 1. Introduction

This article compares application development using either Seam [http://www.seamframework.org/] or
Spring Web Flow [http://www.springsource.org/webflow] . We'll compare the two by developing a
common project and examining different aspects of development. In this first part, we'll look at the
histories and the differences between Seam and Spring and start looking at the example application we
want to develop, and issues that we might face. These articles are not meant to be a how-to, but are meant
to describe the higher level functional differences between the two frameworks as far as they attempt to
solve the same problems.

1.1. Overview

1.1.1.

1.1.2.

In many exampl esthat demonstrate the use of web frameworks, the authorstypically take asimple example
such as Hello World, or displaying alist of items created in an array or perhaps read from a database and
write aform for creating a new item in the database. The strange reality is that most of these are simple
enough that we don't need any complex framework to make the example verbose. We turn to frameworks
to solve the complex, the monotonous and the things we do daily and yet the only demonstrations we get
aremostly for thingswe might never even do in simple code. Hopefully, these examples might demonstrate
how these frameworks can solve the practical problems you meet on adaily basis or have to code around
such as contextual navigation and state management.

The Problems Faced

Let's try an outline some of the complexities we face as application developers when writing complete
CRUD type applications.

Stateful Applications

Web development is stateless by nature and the process of making it appear it has state is difficult and
often done so using different techniques and often with flawed results. One could use either the session or
the database to hold the state, but there are anumber of problemswith that approach both at an application
and server level:

« |If the user forgets to push data back into the session after changing it there is a danger that changes to
mutable objectswill belost from one request to another. Thereisalso no dirty checking for determining
which objects need to be replicated.

» Objectsin the session are stored by name, which could cause problems when the same pageisopenedin
two browser windows or tabs. Thereis no way to isolate data to apage, al user datais session scoped.

» Reading objects back and forth between the database per request soon makesthe database a performance
bottleneck. You also lose your optimistic locking since you are always working on the most recent
version of the object, not the version when the user started editing it.

* Inan AJAX world where a page may be submitted every few seconds our problems have multiplied
because now we are communicating with the server several timesinstead of once per interaction.

Oneanswer to all these problemsliesin using aconversation whichisaunit of work done by the user where
the server manages the state of the objects involved in the conversation. Data held in the conversation
is isolated from the data in other conversations. How the conversation data is stored is really up to the
implementation.
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1.1.3.

1.1.4.

1.1.5.

1.1.6.

As part of the conversation solution, we can also solve problems relating to persistence managers such
as the management of entities, the prevention of lazy initialization exceptions and dealing with detached
entities. This eliminates the need for the OQpenSessi onl nVi ewtype solutions to solve these problems.

Contextual Navigation

We aso seek to solve the problems of contextual navigation. Typically, navigation from one page to
another is done via a static link, usually involving passing parameters. However, this mechanism doesn't
let us easily provide contextual navigation. If we have a page that |ets you search for an object, we might
want to re-use that page to let users select objectsfor use elsewhere in the application. One example might
be searching for and selecting a customer to be sent an order. We can re-use the page to allow the user to
search for customers, or in other places where we want to select a customer. Thiskind of functionality has
been used and re-used in thick client apps for years. The goal is for the search form to know as little as
possible about where it needs to return to in order to have aloosely coupled and easily re-usable form.

In order to do this we can make the customer search page navigation contextual so the page we are taken
to depends on the process that we are currently executing. These processes are defined as work flows and
are used to determine which page we navigate to based on the outcome from the page we are on. As part
of contextual navigation, we may aso need to pass data from one page to another which also involves
knowing what process you are active in and where the data needs to go.

Other problems

There are a number of other issues with web development that both of these frameworks solve, whether
it is the propagation of messages from one page to another or providing Ajax functions to JSF. It also
includes less visual elements such as gracefully handling exceptions in business objects. We will also
consider these additional benefitsto the core functions that these frameworks provide.

Who this is for

These articles are designed for someone who is considering Seam or Spring for web application
development using JSF. The reader should be familiar with JSF sinceit isthe presentation framework used
in both examples. For the Spring example, it is assumed the user has some familiarity with Spring, and is
ableto configure beansfor usein Spring. | have gone into alittle more detail in the Seam example because
most readers will have less familiarity with Seam.

Disclaimer

| have been using Seam for acouple of years now and have been active on their forumsand in raising issues
with Seam and with JBoss Tools. One could say | am a Seam user, but | do spend time using alternatives.

1.2. Comparison of Seam and Spring

These two frameworks are considered from the view of building a web application which requires both
complex state management and navigation, even though our example is till fairly trivial. There are a
number of frameworks which can be used to build data driven web sites, but many frameworks do not
tend to provide functionality to solve these problems easily. You can solve these problems with other
frameworks, especially if you use add-ons, but the goal here isto consider the two cohesive single stacks
as out-of-the box solutions.
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1.2.1.

1.2.2.

1.2.3.

Flows and Conversations

Seam refers to a conversation as a series of stateful interactions between the user and the server. Within
that conversation, you can have a nested conversation which is a child-conversation that starts within the
context of the parent conversation. Objects in the nested conversation can see the objects in the parent
conversation, but not vice versa

Spring uses the concepts of flows and conversations. A flow is a set of stateful interactions between the
user and server and can invoke nested sub-flows. A conversation in Spring is a term which encapsulates
the top level flow from start to finish, and may or may not involve one or more subflows. Each flow can
define variables that are scoped to the flow or conversation scoped and therefore available in all flows
in that conversation.

Where possible, this document has tried to use the correct terms for the framework being discussed.

Seam

Seam is a project developed by Gavin King under JBoss that sought to unify numerous standard
technologies (EL, JPA, JSF, EJB) as well as non-standard ones (Facelets, iText, Jopm, Richfaces) and
to solve the problem of stateful development. As part of the Seam Framework, Gavin really introduced
the concept of conversations into the web framework discussion. Not only did it provide the ‘seams
between these technologies but it also covered a number of shortcomings (perceived or factual) of
those technologies such as the Lazy Initialization Exceptions from Hibernate and the difficulty of using
parameters in JSF.

Another goal for Seam was to try and create a single stack of libraries and tools for building applications
and interweave them with Dependency Injection (and also bijection) and EL expressions. With Seam, the
whole is far greater than the sum of the parts as it works towards a deeper and consistent integration of
the individual pieces.

While most users may gravitate towards using Seam on a JBoss Application Server with Hibernate as the
JPA solution, users are not tied to these implementations. Y ou can use Tomcat with the JBoss Embedded
EJB container or any other EJB container. However, straying from the most common configuration can
mean you are in aminority and fewer people have experience with your configuration and any problems
you run into. Theinverse of thisisalso true. Since there is avery common configuration that most people
use, there are plenty of people who have experience with that configuration, and any problems you might
runinto. Thisisjust one of the benefits of using the default stack.

Seam isopen source and also hascommercial backing asitispart of JBoss Enterprise Application Platform
(EAP). The libraries are identical to the open source versions except that the pieces of the EAP (which
includes Seam) has been tested and certified to work well together by JBoss. The same appliesto the IDE
plug-ins. The JBoss Tools plugins work the same as the commercia JBoss Developer Studio, except the
commercia version includes the EAP and has a dlightly more complete setup intially. However, there is
nothing that you can't configure yourself in minutes.

Spring

I’'m sure most will need no introduction to Spring which was created by Rod Johnson in response to
the difficulties and complexities people faced with J2EE prior to EJB 3.0. Spring stayed outside of the
standards to create their own framework for developing J2EE applications. Spring lets developers use
XML or annotations to specify beans available to the application and automatically inject other beans to
provide functionality

The environment that is usually rigid in EJB containers can be specified dynamically in the Spring
environment. For example, you can specify a standard transaction manager or subclass it and use that
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1.2.4.

instead or even writeyour own from scratch (good luck). Thisconcept isreally niceand used throughout the
Spring platform from data access to transaction management to managing web page controllersin Spring
MV C and Web Flow. This makes the Spring approach more transparent and less like a black box that the
EJB containers represent and only forces devel opers to include and setup the pieces that will be used.

While EJB may be a standard, there are differences between implementations which is not an issue for
Spring even when using different containers since you are using the same Spring container in each actual
container.

The downside (if you can call it that) is that Spring isin essence proprietary. While it is open source and
freely available, thereisonly oneimplementation of it, thereisonly one controller of it (SpringSource) and
the direction Spring will take will depend on what side of the bed Rod Johnson gets up on in the morning.

For years, Spring has advocated a statel ess approach to software devel opment and has had no real thrust
in the area of stateful web development other than to use the session and rely on re-fetching data from the
database on each request, as well as providing an interface for using stateful EJBs.

Spring Web Flow is the part of Spring that brings stateful development and workflow management to
Spring. It is designed as another add-on to the Spring platform, this time integrating with Spring MV C.
The particular aspect of Spring Web Flow we will be looking at is the Java Server Faces focused piece
called SpringFaces.

Differences in Style

While Spring offers the flexibility of swapping out one technology for another (except for Spring itself),
Seam commits wholeheartedly to the technology set that it has chosen which are mostly standards. Some
people may not consider the issue of standards to be a valuable one, but it is an issue that could get Seam
afoot in the door of some of the bigger shops. However, there is rigidity in there that prevents you from
adjusting parts of the framework like Spring can.

Spring requires you to define beansto provide the environment in which your application will run. For the
most part, these beans are stateless singletons. State is held completely in the web flow by defining any
stateful objects (i.e. Entities) there, and then passing them to and from the stateless beans (i.e. a Dao).

Seam on the other hand can use this method, but it aso tends to worry less about the layering of
applications. It’s not that it ignores good design, or promotes bad design, it's simply that it isn’t really
needed. Typically, an entity might be held by a Dao type object, which can also contain methods for
JSF event handlers. Seam makes great use of EL (Expression Language) expressions and uses those to
decouple the view and logic from the implementation. Y ou wouldn’t want your view methods integrated
with business methods.

Seam is geared towards using the JSF framework for presentation which again, isthe standard component
framework. Spring Web Flow has really made efforts to support JSF as well as their own Spring MVC
framework. Seam isalso diversifying since version 2.1.0 has Wicket support and there is also information
out there on using it with Google Web Toolkit (GWT). Exadel also have produced tools for using Seam
with Adobe Flex called Flamingo. JSF however is still the strongest view technology out there behind the
original struts and till the main focus of Seam. The level of integration these different view technologies
will have with Seam or Spring Web Flow may vary however.

Seam takes a global approach to the application in terms of defining stateful data, where it comes from,
and what parametersit is derived from. Spring on the other hand takes alocalized approach where datais
only declared in the flows themsel ves and passed to and from subflows. Thetwo frameworks differ greatly
in the choice of mechanism and both have the pros and cons.

This could create problems in the Seam application since one name change can cause changes across the
whole application. It could also create aduplication of data definitionswhich iswhy naming isimportant.
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Spring localized datacould runinto problemsif anew variableisgiven the name of existing dataintroduced
in a parent flow but is shared among the nested subflows which are unaware of the variable name in a
parent flow.

Note that when we talk about globally declared data, we are NOT talking about global instances of data
(i.e itisnot aglobal variable), merely that the declaration of binding a nameto aclassis global in much
the same way that Spring declares beans globally within the context of the Spring container.

In terms of IDE support, Seam has JBoss Developer Studio (JBDS) which it has rel eased as a commercial
open source product and also has made the plugins available free as open source. Thisis realy a very
good development tool for the Seam stack, with a visual page editor and bean code completion nearly
everywhere. While the visual IDE may not be everyone' s cup of tea, the code completion when coding by
hand in the editor is priceless. Spring hasthe Spring | DE plugins which hel p when writing bean definitions
and even web flow definitions including a visual flow editor, both of which are excellent. JBDS aso
provides code assist for JSF tags, and attributes using Seam component definitions.

1.3. The Test Application

Our test application will consists of a simple issue tracker. We have a set of projects, each of which has
aset of related technical support issues. Each issue has atitle, a description and a status represented by a
status entity. We have one page which lists the projects, and one page which lets us edit the project, and
another which lets us view the project. The project viewer lists the issues with links to edit or add a new
issue and we can edit or view the issues. The issue editor will contain a drop down for the issue status
value and also, we will eventually have a link on the project field so we can go to our project list and
select aproject for thisissue. This project selection should re-use the project list and demonstrate making
apage part of aworkflow.

The goal is to make the pages as accessible as possible so that we can get to any page without having to
go through another page first. So for example, we can go straight to / pr oj ect Vi ew?pr oj ect | d=3
without having to go to the projects list and selecting project 3. This is somewhat essential in the spirit
of loose coupling since we never know where we might want to display those project details from. Both
frameworks offer the option of just passing data objects around, but we want to demonstrate | oose coupling,
especialy with page parametersin JSF.

The goal is to mostly use features out of the box which means as little changes to the actua supplied
framework as possible. Thisincludeswriting additional classesto help out the core framework. Our coding
should be limited to solving the use case. Again, thisis not so much a how-to, but a description of the
frameworks and to demonstrate the differences. By default I’ ve made the entity models use lazy loading
everywhere, mainly so | can demonstrate some solutions to Lazy Initialization Exceptions and because |
can use eager fetching in the queriesif needed.




Chapter 2. Implementation with Spring
2.1. Initializing the project

The Spring application is being developed in a clean version of Eclipse with the Spring IDE plug-ins
installed. I’'m using Spring 2.5.4 and Web Flow 2.0, and most of the required libraries are coming from
the spring dependencies.

To Start with, I'll create anew plain old vanilla dynamic web application. | could add in the JPA or Faces
facets, but then | haveto start configuring the librariesin Eclipse and it’ sjust easier to do it manually since
I’ll beadding all my other librariesmanually. | added the elementstoweb. xni to configurefaces, facelets,
spring, and spring web flow. As | deploy it | need to add libraries for the features, so | gradually add the
30 or so needed libraries. | then add the per si st ence. xnl fileto the classpath, and my | og4j . xm
config file. | configure the appl i cati onCont ext . xm to include three other config files, one for
JPA and one for Spring Web Flow, and the other for my actual beans. I’'m using MySQL for the database
and using JPA in both examples. It can take anywhere from 15 minutes to an hour to get the application
deployed and running depending on experience and how much trial and error you employ in finding out
which jars you need. Having been through this a number of times before, it took me closer to 15 since |
just copied over most of the required files.

Once | have the application created, and | can deploy and run it, | create the model, namely the Pr oj ect

,1 ssue and| ssueSt at us classes with the JPA annotations. For simplicity, | am using thecr eat e-
dr op JPA functionsto create the database schemaand also using i nport . sql toinsert sometest data.

2.2. Writing some code

We also have apr oj ect Dao interface that contains the methods for dealing with Pr oj ect objects.

Example 2.1. Pr oj ect Dao interface

public interface ProjectDao {

Proj ect findProject(Long projectld);
Proj ect refresh(Project project);

Li st <Project> findProjects();

voi d save(Project project);

Thisisimplemented in aclass called Pr oj ect DaoBean
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Example 2.2. Pr oj ect DaoBean implementation

public class ProjectDaoBean i npl enments ProjectDao, Seri alizable {

@Per si st enceCont ext
private transient EntityManager entityManager;

@r ansacti onal
public Project findProject(Long projectld) {
return entityManager.find(Project.class, projectld);

}

@r ansacti onal
public List<Project> findProjects() {
return entityManager.createQuery("select p fromProject p").getResultList();

}

@r ansacti onal
public Project refresh(Project project) {
entityManager.refresh(project);

return project;

}

@r ansacti onal

public void save(Project project) {
entityManager. persi st (project);

}

This is really simple code, and shouldn’t need too much explanation. The entity manager is defined as
transient since spring web flow will complain about the entity manager not being serializable asit tries to
serialize the bean. We add the pr oj ect Dao bean to the Spring Bean configuration.

Example 2.3. Spring Bean Definition

<bean name="proj ect Dao" class="org.issuetracker. dao. Proj ect DaoBean"/ >

2.3. Writing View Pages

Once our application is up and running, it is time to start creating some pages. For reasons that will
become clear later on, we will put our project list in its own page flow. We create a new folder VEB-
| NF\ WebCont ent \ f | ows\ pr oj ect s\ and in it we add a new file called pr oj ect s. xm which
will contain our new web flow.
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Example2.4. proj ects. xm flow definition.

<?xm version="1. 0" encodi ng="UTF-8""?>
<flow xm ns="http://wwmv. springfranework. org/ schema/ webf | ow'
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : schemalLocati on="htt p://wwmv. spri ngfranmewor k. or g/ schema/ webf | ow
htt p: //ww. spri ngfranmewor k. or g/ scherma/ webf | ow spri ng- webf | ow 2. 0. xsd"
start-state="projects">

<view state id="projects">
<on-render >
<eval uat e expressi on="proj ect Dao. fi ndProj ects()"
resul t ="fl owScope. proj ects" result-type="datahMdel" />
</ on-render>

<transition on="edit" to="projectEdit" />
<transition on="view' to="projectView />

</ vi ew st at e>

<subfl ow state id="projectEdit" subflow="projectEdit">
<i nput nane="projectld" val ue="projects.sel ectedRow.id" />
<transition on="cancel" to="projects"/>
<transition on="save" to="projects"/>

</ subf| ow st at e>

<subfl ow state id="projectView subflow="projectView >
<i nput nane="projectld" val ue="projects.sel ectedRow.id" />
<transition on="cl ose" to="projects"/>

</ subf| ow st at e>

</fl ow>

SWEF lets you customize the names for flows, pages and the url used to invoke it, but it uses sensible
defaults such as the state name. For now, |'ve used this default. The start view is the view state called
proj ects ,whichcalsfi ndProj ect s() onmy statel ess bean when the page isrendered, and wraps
the result in a JSF data model and puts it in af | owScope variable. The flow scope is a scope which
lasts for the life of the flow, and pr oj ect s is the name of the variable. Note that we can now refer to
thisvariable as#{ pr oj ect s} sinceall scopeswill be searched until the variable is found. We have two
transitions from the projects page, edi t and vi ew which takes us to the edit and view states which are
defined as subflows. We could define the edit/view process as part of this projects flow, but the problem
with that is we cannot re-use those flows from other places if we do that. Since we want to provide direct
access to the view and edit pages viaa URL, we have chosen to put them in separate flows.

In each subflow, we define an input variable called pr oj ect | d which isthe Id of the selected project.
Since we use a dataModel as the source of data for the table, we get clickable tables where the selected
row in the data model is set based on the item clicked in the table that caused the postback.
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Example 2.5. proj ects. xht nl page

<h: messages gl obal Onl y="true" styled ass="nmessage" />
<h: fornp

<h: dat aTabl e val ue="#{projects}" var="v_project">
<h: col um>
<f:facet name="header">ID</f:facet>
<h: out put Text val ue="#{v_project.id}" />
</ h: col utm>

<h: col um>
<f:facet name="header">Title</f:facet>
<h: commandLi nk val ue="#{v_project.title}" action="view'/>
(<h: commandLi nk val ue="Edit" action="edit"/>)
</ h: col utm>
</ h: dat aTabl e>

</h:form

Figure 2.1. Project listing using Spring

We reference the variable #{ pr oj ect s} which refers to the projects variable we set up in the on-
r ender stageinthe pageflow. Wedisplay thetitle of the project asalink which returnsthe actionvi ew
and we have an edit link which returns the edi t action. These actions mean nothing in the page itself,
they only have meaning in the faces navigation, or in our case, the Spring flow. Looking at the flow, an
edit or view action transitions to the subflowsto edit or view the project and they have the project |d passed
in to them. With that in mind, lets look at the project edit subflow.
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Example2.6. proj ect Edi t . xm subflow.

<?xm version="1. 0" encodi ng="UTF-8""?>
<flow xm ns="http://wwmv. springfranework. org/ schema/ webf | ow'
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi : schemalLocati on="htt p://wwmv. spri ngfranmewor k. or g/ schema/ webf | ow
htt p: //ww. spri ngfranmewor k. or g/ scherma/ webf | ow spri ng- webf | ow 2. 0. xsd"
start-state="projectEdit">

<persi stence-context />
<i nput nane="projectld" val ue="request Scope. projectld" />

<on-start>
<eval uat e expressi on="proj ect Dao. fi ndProj ect (projectld)"”
resul t ="fl owScope. proj ect">
</ eval uat e>
</on-start>

<view state id="projectEdit">

<transition on="save" to="save">
<eval uat e expressi on="proj ect Dao. save(project)" />
</transition>
<transition on="cancel" to="cancel" />
</ vi ew st at e>

<end-state id="save" view="external Redirect:/projects" commt="true"/>
<end-state id="cancel" view="external Redirect:/projects” />

</fl ow>

The per si st ence- cont ext element at the start lets us use the same entity manager for this flow.
This means we can load, modify and save the entity in thisflow and it will use the same entity manager so
we don't have to worry about the entity becoming detached. Thei nput element declares pr oj ect 1 d
asan input value. The pr oj ect | d variable can be passed in from a parent flow, but if it is not, then the
value is assigned from the request parameter called pr oj ect | d . Thismeansif we enter the project edit
page via a URL as opposed to a parent flow, we can pass in the project 1d as a parameter and it will be
assigned to thepr oj ect | d variable. Thisgives ustwo waysto enter apage but asingular way to get the
pr oj ect | d intheflow that we use to get the project to edit. Theon- st art element is evaluated when
we first start the flow. Here, we call the fi ndPr oj ect () method on the project Dao and pass in the
pr oj ect | d value. The result, which isthe project we will be editing, is put into the pr oj ect variable
inthe flow scope. In our project edit page, we can referencethe#{ pr oj ect } variableand it will receive
the value of our pr oj ect variable defined in the web flow.

10
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Example2.7. proj ect Edi t. xht M page

<h: messages gl obal Onl y="true" styled ass="nmessage" />
<h: fornp

<h: panel Gid col ums="2">
Project 1d : <h:outputText value="#{project.id}" />
Title : <h:inputText value="#{project.title}" />

</ h: panel Gi d>

<h: commandButt on acti on="save" val ue="Save" />

<h: commandBut t on acti on="cancel " val ue="Cancel " />

</h:form

Again, we have save and cancel actions which only have meaning if we look back at our flow. The
save transition callsthe expression pr oj ect Dao. save( pr oj ect) whichisused to savethe project
to the database. It then transitions to the save end-state node which hasacommi t attribute set to true
so the entity manager commits any changes. The view for the end- st at e is set to redirect to a view
outside of theflow. Thecancel transitionisvirtualy identical except that it doesn’t call save changesor
commit changes at the end state. Note that we might run this flow from a parent flow, or this flow might
run as atop level flow. While this is useful from the perspective of having re-usable code, it may cause
problems in determining when the right time to commit the changes are. If this subflow is part of alarger
process, we don't want to commit right away, but if it isalso used as a process on its own, then there may
be good reasons to perform the commit here.

If we go to the projects page, we can click on the edit link, and it will go to the project edit page. Clicking
cancel or savereturns usto the project list page. If we enter the URL / pr oj ect Edi t ?pr oj ect | d=2
, it will edit the second project. If we click save or cancel, the flow will end and we will be redirected back
to the projects list page. One problem we do have is returning messages regarding the success or failure
of our actions. The faces messages mechanism has been abstracted through Spring Web Flow, although
it can still be used directly. Faces messages do not survive a redirect which both Seam and Spring work
around, however Spring does not propagate faces messages outside of a flow since it uses a flash scope.
Let's add a simple message handler by using a message writer bean which is defined as follows :

11
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Example2.8. MessageW it er.java heper class

public class MessageWiter {

public void info(MssageContext ctx, String nessage) {
ct x. addMessage( new MessageBui |l der().info().defaultText(nmessage).build());
}

public void error(MssageContext ctx,String nessage) {
ct x. addMessage(new MessageBui |l der().error().defaul t Text (nessage). build());
}

public void savedChanges(MessageCont ext ctx) {
i nfo(ctx, "Saved Changes");

}

public void cancel | edChanges(MessageCont ext ctx) {
i nfo(ctx, "Changes cancelled");
}
}

Thisisareally simple class to put messages into the flow. The MessageContext object that ispassed inis
the instance of the message context used by spring and is an abstraction of the faces message object. We
add method calls to the flow to generate messages in response to certain actions.

Example 2.9. Adding expressionsto generate messages on transitions.

<view state id="projectEdit">

<transition on="save" to="save">

<eval uat e expressi on="proj ect Dao. save(project)" />

<eval uat e expressi on="nessageWiter.savedChanges(nessageContext)"/>
</transition>

<transition on="cancel" to="cancel">

<eval uat e expressi on="nessageWiter.cancell edChanges(nmessageContext)"/>

</transition>
</vi ew state>

When we save or cancel the project, the message for the user is pushed into the message context for display
on the next page. However, as stated earlier, the messages do not survive the end of a flow which means
that those messages will not be displayed if you enter the projectEdit page as atop level workflow.

Figure 2.2. Message after editing the proj ect

Now let’s add a flow for viewing the project, everything is almost the same, we use the same mechanism
to get the projectld and load the project. The only real difference is that we have a transition to edit the
project from the view page.

12
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Example 2.10. proj ect Vi ew. xm web flow.

<i nput nane="projectld" val ue="request Scope. projectld" />

<on-start>
<eval uat e expressi on="proj ect Dao. fi ndProj ect (projectld)"”
resul t ="fl owScope. proj ect">
</ eval uat e>
</on-start>

<view state id="projectView >

<transition on="cl ose" to="cl ose" />
<transition on="edit" to="edit"/>
</ vi ew st at e>

<subfl owstate id="edit" subfl ow="projectEdit">
<i nput nane="projectld" value="project.id" />
<transition on="save" to="projectView/>
<transition on="cancel" to="projectView/>

</ subf| ow st at e>

<end-state id="cl ose" view="external Redirect:/projects” />
From the view page, we can call the edit subflow to invoke the same edit subflow which brings re-use
to our flows. Again, we just need to pass in the projectld value like we did from the projects page. Also,

since we invoke the editor as a subflow, when we return, we return to the view flow which means it will
display any messages that were generated from the edit page.

Figure 2.3. Message displayed after cancelling changes

2.4. Listing issues

Now let’s consider the project issues. We want to display the issues for each project on the view page in
akind of master detail fashion. For now, we will take the easy route and just connect the data table to the
#{ proj ect.issues} vaue

13
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Example 2.11. Listingissuesin pr oj ect s. xht m

<h: dat aTabl e val ue="#{proj ect.issues}" var="v_issue">
<h: col um>
<h: out put Text val ue="#{v_issue.id}" />
</ h: col um>

<h: col um>
<h: commandLi nk val ue="#{v_issue.title}" action="view' />
(<h: commandLi nk val ue="edit" action="edit" />)
</ h: col um>
</ h: dat aTabl e>

If we open this page as-is, we will get an error because of Lazy Initialization of the issues on the project
object. The reason for this is because the entity is detached at the point of rendering the page. In order
to fix this, we simply add the per si st ence- cont ext element at the top of our project view flow. If
we re-load the page, it works,however we have introduced another problem. If you click the edit button
from the project view page, make changes and saveit, you are returned to the project view page, the saved
changes message appears but...the project that we edited has not changed. Click the close button and go
back to the projects page. Y ou should see the changesin the list of projects, so the problem was local to
the project view page.

The problem is that we used the same persistence context in the view flow. The project entity was loaded
when we first went to the project view page. We edited the project, and returned to the project view page.
When we started the view flow, we searched for the project entity based on the project Id and put it into
flowScope. When we return from the project edit page, that value is still in flow scope and will be re-
used. To get around this, we would need to refresh the project entity if the return value from the editor
subflow issave .

Example 2.12. Refreshing the entity in a flow.

<subfl owstate id="edit" subflow="projectEdit">
<i nput nane="projectld" value="project.id" />

<transition on="save" to="projectView >
<eval uat e expressi on="proj ect Dao.refresh(project)" />
</transition>

<transition on="cancel" to="projectView />
</ subf| ow st at e>

Thisisn't ideal, since you a so have problems with regardsto refreshing the page. If you display the project
view page while changing the project data in either another window or directly in the database, the same
values are displayed in the refreshed project view page. To me, thisiswrong as in general, in an entity
view, each refresh should literally refresh the data. I’ m sure thereis away around this using web flow that
| just haven’t come across. In theory, | should be able to put the evaluation expressionin anon- r ender

tag in the project view page so the item is refreshed on each page refresh. However, when | tried this, |
got errors since web flow had problems with knowing about or seeing the pr oj ect | d value.

14
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2.5. Handling Issues

Now let’slook at the view and edit pagesfor theissues. They are pretty much the same asthe view and edit
pages for the projects, except the names of parameters and variables, so | won't reproduce the code here.

However, we do need to consider oneissue. If we areto display alist of issuesfor aproject in the project
view page and allow the selection of that project, we need to wrap it in a dataModel, which isn't done
currently sincewe areusing#{ pr oj ect . i ssues} to get thelist of issues. We have three choices here.
Thefirstisto simply useaGET request passing theissueld as aparameter. However, request would take us
out of any workflowswe might bein. Alternatively, we could wrap the current list of issuesin adatamodel.

Example 2.13. Putting thelist of issuesinto a flow as a dataM odel.

<eval uat e expression="project.issues"
resul t ="fl owScope. i ssues" result-type="dat aModel ">

Adding this to the start of the pr oj ect Vi ew flow wraps the list of issues from the project attribute in
adata model. Alternatively, we can create a separate function which will allow usto get alist of issues
independently from the project entity. This is probably a better solution since a project may end up with
thousands of issues which we will want to paginate without having to load them all. However, using this
solution changes a number of things for us as we will see. First off, we'll implement an bean that has an
| ssueDao interface.

Example 2.14. | ssueDao interface.

public interface |IssueDao {
public List<lssue> findlssuesForProject(Long projectld);
public Issue findlssue(Long issueld);
public void refresh(lssue issue);
public void save(lssue issue);

I won't include the implementation since it is fairly straightforward, but we call it | ssueDaoBean and
add it asa spring bean called | ssueDao .

At the top of our pr oj ect Vi ew flow, we add a call to find the issues for a project and put the results
into a flow scoped data model calledi ssues .

Example 2.15. Putting theissuesinto a flow based on query results.

<eval uat e expressi on="i ssueDao. fi ndl ssuesFor Proj ect (projectld)"
resul t ="fl owScope. i ssues” result-type="dat aModel ">
</ eval uat e>

15
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In our web page, where the dataTable was using #{ proj ect.i ssues} , we change it to just
#{1 ssues} .

Example 2.16. Using our new i ssues variablein the data table.

<h: dat aTabl e val ue="#{i ssues}" var="v_issue">

Now that we independently fetch the list of issues, we can technically remove the per si st ence-
cont ext element. If yourecall, weadded thisbecausewewanted to fetch thelist of issuesin therendering
phase and didn't want to cause a Lazy Initialization Exception. Since we know we have already fetched
the data we need at the start of the flow, we no longer need it. However, if we need to display the status
entity of the issue, we would need the same PC to be available on the rendering phase assuming the status
is fetched lazily. To solve this, we have two options. Either keep the persistence context for the duration
of the flow, or explicitly load the status entities when we get the list of issuesin the query which isabetter
option. However, for now, let's keep the persistence context for the duration of the flow. There are issues
associated with unnecessarily keeping a persistence context which we'll see in the next section.

2.6. Managing Persistence Contexts

2.6.1.

2.6.2.

In Spring Web Flow, Persistence Contexts (PCs) can last the duration of the flow, or for the duration of the
request. Itispossibleto have aPC scoped tolast for aconversation but thisisnot yet implemented. Whether
you use the long or short PC scopes, they both introduce different problems. Note that some of these
same problems apply to Seam also where a PC can be conversational or non-conversational depending on
whether along running conversation is active or not.

PC Scope Issues

Short PC scopes can result in detached entitiesthat need re-attaching when persisting changes. The problem
with thisis that you lose optimistic locking since the version you started out with could be different than
the version you ultimately save with if another user has modified the entity.

While it may seem tempting to always use alonger PC scope, such as one scoped to the flow, there are
different problemsassociated withiit. For example, in aview page with aflow scoped PC, when you refresh
the page, an attempt is made to refresh the data you are viewing. However, because you are using a flow
scoped PC, the same instance of the data is returned from the PC. This means that you would manually
need to trigger arefresh of the data by calling the refresh method on the persistence context.

Practical PC Management

So, now we have our issue edit/view pages up and running, let's look through a couple of scenarios that
we might encounter. We can remove the per si st ence- cont ext element from the issue view flow
since we don't need to keep our PC around. If we try and edit the issue and save it, when we get back to
thei ssueVi ewflow, we run into a problem. When the outcome was save , we refreshed thei ssue
entity to get the latest version using the variable in the flow.

16



I mplementation with Spring

Example 2.17. Refreshingtheentity on asave action.

<subflowstate id="edit" subflow="issueEdit">
<i nput nane="issueld" val ue="issue.id" />
<transition on="save" to="issueView' >
<eval uat e expressi on="i ssuebDao.refresh(issue)"/>
</transition>
<transition on="cancel" to="issueView" />
</ subf | ow st at e>

Because we are not using the same persistence context for the duration of the flow, we get an 'Entity not
managed' exception because we are refreshing the entity against a different PC. We can solve this afew
ways. One isto change the call to refresh to acall to find the issue.

Example 2.18. Refreshingtheissue by re-loading it asa new instance.

<eval uat e expression="i ssueDao. findl ssue(issue.id)" result="fl owScope.issue">

This callsthefind method using the current PC and putsthe valueinthei ssue variablein theflow scope.
Another way is to write a smarter refresh method in the Dao. We can't just call fi nd() since we will
get the stale version back, so we check if it isin the PC and if so, we refresh it. Otherwise we call the
find() method to get an instance back.

Example 2.19. Refreshing / loading the entity.

public Issue refresh(lssue issue) {
if (entityManager.contains(issue)) {
entityManager.refresh(issue);
return issue;
} else {
return findlssue(issue.getld());

}
}

Thisway, if theissueis not part of the current PC, then it loads a new one using the ID of the old one. If
itisapart of the PC, then it simply refreshes it. The returned value is pushed into the flow scopei ssue
variable.

Example 2.20. Refreshingthe entity and putting it into the flow

<eval uat e expression="i ssueDao.refresh(issue)" result="fl owScope.issue">

17
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The advantage of this method is that it will work whether you are using flow scoped persistence contexts
or not and you can change between the two without requiring any additional changes (toggling between
thefind() andref resh() methodsonthei ssueDao).

Incidentally, this kind of feature can also be used in the pr oj ect Vi ew page where we list the issues.
When the user views or edits an issue we need to refresh the issue in the list on the project page since it
may have changed (the user may click view issue, then edit the issue, and then end up back to the project
view page). To ensure that we refresh the issue, we can add an on- exi t element to thei ssueVi ew
andi ssueEdi t states so that we can refresh the item in the issue list.

Example 2.21. Flow controlled refresh of the entity on the on- exit phase in
proj ect Vi ewflow.

<subfl owstate id="issueView' subflow="issueVi ew' >
<i nput nane="issuel d" val ue="issues. sel ectedRow.id" />
<transition on="save" to="projectView />
<transition on="cl ose" to="projectView /[>
<on-exit>
<eval uat e
expressi on="i ssueDao. refresh(i ssues. sel ect edRow) " >
</ eval uat e>
</on-exit>

</ subf | ow st at e>

This works great, when the user views an issue and we come back to the project view flow, just that one
selected issue is refreshed.

One nice aspect of Spring Web Flow is the amount of control you can have over the data in your flows,
the scope of it, and the scope of the persistence contexts. Also, everything is local to the flow itself, the
data is declared in the flow, and inserted into a scope according to the flow definition. This means your
flows can be strongly decoupled from each other, and also from your code since most code is stateless.
State is handled by declaring stateful variablesin the flow itself.

| can imagine situations where this will result in problems though if careful variable naming is not used.
The fact that variables can be declared as flow scoped as opposed to conversationally scoped will reduce
these incidents if users can limit the scope to the flow

2.7. Multi-Page Flows

Let'slook at one more scenario that is a little more complex. Let's say that as part of editing an issue we
want to select adifferent project for theissue. For this, we can re-use the project list page, but thistimethe
list will have abutton to select the project for theissue we are editing. When aproject is selected, we should
come straight back to the issue editing page, and the project should be selected as the issue's project. Itis
feasable that such alisting page would be used in a number of places throughout the application making
the re-use of this page important. We don't want any hard coding or hacks in the page to indicate where
to navigate to next, we want to use the page flow functions to control our navigation. The other aspect of
this problem is that we need to pass the selected project back to the issue edit flow.To start with, we'll add
asel ect Proj ect transitiontoouri ssueEdi t flow.
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Example 2.22. Transition to navigate to the project selection page.

<viewstate id="issueEdit">
<transition on="sel ectProject" to="selectProject" />

</ vi ew st at e>

This transitions to our select project sub flow which isthe pr oj ect s flow we created at the beginning.
Again, the goal hereisto re-use elements we have already built. Thisflow stateis also responsible for any
changes to our issue entity due to the project selection.

Example 2.23. The project selection statein the edit issue flow.

<subfl ow state id="sel ect Project" subfl ow="projects">
<i nput nane="doSel ect" val ue="true" type="java.l ang. Bool ean" />
<transition on="sel ectProject" to="issueEdit">
<set nane="issue. project"
val ue="current Event . sel ect edProj ect" >
</set>
</transition>
<transition on="sel ect Cancel " to="issueEdit" />

</ subf| ow st at e>

Caution

As of Web Flow 2.0.1, current Event. sel ect edProj ect should be replaced by
current Event. attri but es. sel ect edPr oj ect dueto changesin how SWF accesses
the attributes in the current event.

What we aredoing iscalling the pr oj ect s flow and pushing avariable called doSel ect inand setting
ittotrue . If the subflow returns sel ect Pr oj ect then we expect the subflow to pass out a value
caledsel ect edPr oj ect whichweassigntothei ssue. proj ect value.

Inour proj ects. xht M page, weadd anew columnto thelist of projectsto contain the button to select
aproject. This column should only be rendered if the doSel ect flagisset to true. Thisflag is only set
to true when we are calling the flow from another flow for the purpose of project selection.

Example 2.24. proj ect s. xht Ml column containing alink for selecting a proj ect

<h: col um rendered="#{doSel ect == true}">

<f:facet name="header">Sel ect</f:facet>

<h: commandLi nk val ue="Sel ect" action="sel ectProject"/>
</ h: col um>
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At the bottom of the table we add another button to cancel the selection if the user decides not to change
the project.Again, rendering this button depends onthe doSel ect flag being set.

Example 2.25. proj ects. xht m button for cancelling project selection.

<h: commandBut t on render ed="#{doSel ect == true}" val ue="Cancel " acti on="sel ect Cance

The select and cancel buttons returns the actions sel ect Pr oj ect and sel ect Cancel respectively.
These actions are handled by the pr oj ect s page flow. As a part of selection process, we need to pass
the selected project out of the flow and into the parent flow. We do thisusing anew end- st at e which
outputsthe selected row. We also have an end state for the cancel action which does not output the sel ected
project.

Example 2.26. End states in proj ects. xm flow for selecting or cancelling
project selection.

<end-state id="sel ect Project">

<out put name="sel ect edProj ect" val ue="projects. sel ectedRow’ />
</ end- st at e>
<end-state id="sel ect Cancel " />

If the user cancels the selection, then we just go to the end state, but if they click select, then we pass back
thepr oj ect s. sel ect edRowvaueinavariable called sel ect edPr oj ect .

What isreally great about thisis| can start any number of flows and they will manage themselves correctly.
| can navigate the pages in any order by editing and viewing projects or issues, changing the project for
an issue but editing the project before selecting it. As | save and close my way back down the flow stack
everything works perfectly. My data is isolated between different conversation and | don't worry about
overwriting values.

2.8. Lookup Management

Unfortunately, there is no provision for using a drop down in Jsf without resorting to manually handling
selectltems and taking responsibility for mapping the selected item to a scoped list within the flow.

2.9. Creating Entities

Let'slook at the task of creating a new project and a new issue. For this, we need to determine that the
project or issue Id is blank, and thus create a new one. | found this to be a somewhat thorny problem to a
degree. The most obviousway was to use the findProject(projectl d) to return a project, or anew project if
projectldis null or 0. Note that thisis a quick solution and you may want to use an alternative mechanism
for production. Especially since security authorization will beinvolved in most casesto determine whether
the user can view or create theitem in question.
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Example 2.27. Codein pr oj ect Dao tofind or create a project.

public Project find(Long projectld) {

if (projectld == null || projectld == 0) {
return new Project();
} else {

return entityManager.find(Project.class, projectld);

}
}

Now we just add a"new" button on the project list and make it call the sub flow for editing the project

Example 2.28. Transitionin pr oj ect s. xni for creating a new project.

<view state id="projects">

<transition on="new' to="projectNew' />

</ vi ew st at e>

<subfl ow state id="project New' subfl ow="projectEdit">
<transition on="cancel" to="projects" />
<transition on="save" to="projects" />

</ subf | ow st at e>

Note that we do not pass a projectld in thistime. If we run this, we can click new, edit a new project and

saveit. Note also that thisfits in with our existing project edit workflow without needing any changes.

| can view an existing project, edit one of the issues, and decide to change the project. Rather than pick
an existing project, | can create a new project, save it, and then select it as the project for the issue I'm
editing. Also, | could cancel the changes to my issue and the project will still be saved. The beauty of it
isthat since the flows are self contained, data is isolated and | don't have to worry about variable names

overlapping or the flows becoming intertwined. It just works without any changes to the other flows.

For issues, we have atougher challenge. If theissue Id isnull, we cannot just create a new issue, we need

to have aproject to attach it to. We add anew method to thei ssueDao calledf i ndOr Cr eat el ssue
into which we passthei ssuel d and any pr oj ect | d we have.
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Example 2.29. i ssueDaoBean. j ava method tofind or create an issue.

public Issue findOrCreatelssue(Long issueld, Long projectld) {

if (issueld == null || issueld == 0) {

if (projectld == null || projectld == 0) {
/lerror!
return null;

} else {

| ssue i ssue = new I ssue();
i ssue. set Proj ect(entityManager.find(Project.class, projectld));
return issue;

}

} else {
return findlssue(issueld);

}
}

This should take care of creating a new issue or project when we don't passan Id in. There isthe question
of security and exception handling which I'll get to later.

For now, let's continue with the problem of adding issues. In the project view page, we add a button to
add a new issue to the project.

Example 2.30. Button in pr oj ect Vi ew. xht nl to create a new issue.

<h: commandButt on acti on="i ssueNew' val ue="New | ssue" />

Inthepr oj ect vi ewflow, we add atransition to the view for creating new issues.

Example 2.31. Transition in pr oj ect Vi ew. xnl flow to create a new issue.

<transition on="issueNew' to="issueNew' />

This goes to a subflow for editing issues. As part of this subflow, we passin the value pr oj ect . i d as
the ID of the project we want the new issue for.
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2.10

2.11.

Example 2.32. Subflow state for creating a new issue for the project

<subfl ow state id="i ssueNew' subfl ow="issueEdit">
<i nput nane="projectld" value="project.id" />
<transition on="save" to="projectView' />
<transition on="cancel" to="projectView /[>
<on-exit>
<eval uat e
expressi on="i ssueDao. fi ndl ssuesFor Proj ect (proj ect.id)
resul t ="fl owScope. i ssues" result-type="dat aModel ">
</ eval uat e>
</ on-exit>

</ subf | ow st at e>

When we return and exit that subflow, we refresh the list of issues for the project. Again, the level of de-
coupling between the two flows is excellent, we pass in what we need to and we check for the responses
we expect.

At this point, it looks like we' ve compl eted the demo application. While the exampleis not that complex,
it should give you an idea of how to write a stateful CRUD application with Spring and Spring Web Flow.

Exception Handling

In our application, when an error is reached, we should be throwing an exception which should then be
caught and our flow redirected, and/or an error message displayed. In particular I’ m thinking of the cases
where we want to load an issue or project, and thereisno Id, or theitem for that Id does not exist anymore.
There may also be cases where the user may be creating a new item when they don't have security rights
to do so. There exists mechanisms for handling exceptions which lets us write exception handling classes
to handle the exception and if possible add messages to be displayed on the current view.

However, we call these functions on the start of the flow at which point, the view state is not available
to the flow, and the faces context is not available, therefore if we do find an exception, there isn't much
we can do about it. We could make our f i ndOr Cr eat el ssue() cal intheon-render phaseof a
state, but we have problems there since it cannot see the pr oj ect | d or i ssuel d vaues properly. It
seems like these values have a very short scope.

Overdll, the exception handling seems limited (almost non-existent) without writing custom exception
handlersfor the view. Again, thisis done through the bean mechanism so thereis plenty of chanceto write
handlersthat useslists of re-usable handlersto process exceptions. While this does offer aflexible system,
it would be nice to see some default in there for error handling, even if it isjust staying on the page, and
pushing the exception message into the messageContext. | think though that there are more complications
involved in that though. The help documents and examples don’t cover exception handling very well, but
I’m sure we' [l see more on the topic from Spring.

Extras

Spring Web Flow does come with anumber of gjax related JSF componentsthat can alow you to limit the
areasthat are re-rendered on submission which isquite nice. It also provides some decorations for existing
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DOM nodes that can apply client side validation which is also nice. JSF has a number of existing Ajax
frameworks out there that can achieve some of this, however they may be considered heavyweight and
loaded with unneeded components, so Spring's Ajax controls offer a lighter alternative if you wanted to
apply asimple gjax solution to your application.

Spring Security can also be used with flows and you can apply authentication at the flow, view and even
transition levels.

Flows a so have an inheritance mechanism which alows you to let one flow inherit from another. While
the inheritance is alittle less flexible than object inheritance, thisis still a great feature for some of those
viewsthat are often used. Thiscould easily make up for some of those caseswherethe datafactory methods
needs to be repeated in similar flows. For example, the project view and edit flows both need to grab an
instance of an object based on the project Id parameter.

IDE support is missing in some areas, although mostly in the non-Spring areas. The JSF page editor is
missing the ability to auto complete code for beans, and there are places where | expected auto-completion
in the flow editors, but didn’t get it. The web flow editor in this version was still thinking in terms of
Web Flow 1.0, although it was still able to come up with diagrams for my flows. Auto completion for
the Spring elements worked great, from specifying beans to writing flows and auto-completing the list of
states available to transition to. For me, not having auto complete in the JSF editor isa pain.

Spring Web Flow offers some flexibility with the Persistence Context. The Per si st ence- Cont ext

element at the start of flows lets us define whether the PC is event, flow or conversation scoped.
Conversation scoped is not currently implemented. This could cause some problems if you are pushing
entities from one flow to another since they could have different PCs and the entity would be detached
in the new flow.

Overdl, thisis a great framework. Version 2.0 included a heavy re-write to make it work much more
amicably with JSF and it shows. The flow language is clean and straightforward, although it does tend
towards some repetition. Having default transitions might be a nice addition to both ease repetition and
also avert disaster in the event of changesto a subflow which returns an unexpected value to a parent flow.
It is great how easily the flows can be written so you can take a navigation path that is an endless circle,
and still come back out the way you came in without data getting overwritten. The only other criticismis
that it does make a mess of your URLs by adding large flow state values in there. As a newly re-written
framework, there are plenty of places where the documentation is lacking, especially for newcomers.

The data management and scoping is really nice, the localization of the definition to the flows is great,
even if it is at the expense of defining things multiple times for similar flows. The loC and Dependency
Injection pieces of this solution probably need no introduction as they are provided by the Spring core.
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Chapter 3. The Seam Application
3.1. Initializing the project

The Seam application is being developed using a clean eclipse and the latest JBoss Tools plugins. Getting
started with the project is abreeze. We start by defining the database connection and the JBoss app server
to use in our project wizard. We start the project wizard which asks questions about the project, any
datasources, deployment options, and server runtimes and it creates everything you need to create a new
project.

Figure 3.1. Configuring the project Wizard

Figure 3.2. Configuring Seam and the DB Connection

Since | chose the EAR deployment over the WAR deployment, we end up with a set of projects:
* The WAR project

» The EJB project

e The EAR Project that it isall wrapped up in

e TheTest Project

We have no jars to copy over, and no configuration filesto set up, the project is ready to deploy and run.
JBoss have done really well smoothing this piece out and letting users get up and running quickly.

3.2. Seam State Management

In Seam, state management works a little differently. We don’'t need to put every page into a work
flow just to manage state. With Seam, state management is always present in the form of conversations.
Conversations can either be default or long running. The default conversation lasts just for this page
and into the next page. A long running conversation lasts until you explicitly end it. All pages runin a
conversation whether it is the default temporary conversation or whether it isalong running conversation.
While it may seem intrusive, it is rarely noticeable and is actually a good thing as we will see later.

Once we start a long running conversation, any conversationally scoped data that is available in the
conversation at the point the conversation started, as well as any conversational scoped data we add to the
conversation, will remain in that conversation until it ends.

Conversations can be started in anumber of ways, by calling methods on Seam components annotated with
a@egi n, or by using page metadatain pages. xm or fromalink usingthes: | i nk or s: butt on
Seam JSF components which have apr opagat i on valuesettotr ue .

First off, we' Il beusing the samemodel asthe Spring sample project. Regarding the Dao pattern of layering,
Seam offers a few different ways of structuring your application. Seam tends towards using ‘thicker’
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stateful objects, objects that hold references to stateful data as well as providing action methods on those
objects.

Seam also comes with classes for the "Seam Application Framework" which is a built-in framework for
creating simple persistence and query components. We'll cover both options here sinceiit really is almost
two separate features. There's also the question of whether we use EJB or POJOs since Seam supports
both out of the box. The draw back to this is that even if you use POJOs, you till require an EJB 3.0
environment to run it, even if it is the embedded EJB environment in a non-EJB container.

Seam workson apull model rather than apush model. When acontext variableisrequested, Seam searches
for the variable in the avail able contexts such as request scope, page scope, the conversational scope, and
then session and application scopes. If it doesnot find it, it looksinto itsinternal metadatato seeif afactory
method is registered for the variable name. If so, the factory method is called, and the variable is put into
whatever scope the factory method or outjection specified.

3.3. Getting Started

WEe'll start with our list of projects, for which we will create aPr oj ect Li st Act i onBean which will
be an EJB. This bean will use a query for projects, and will be used for other functions later on. First we
define an interface for the bean.

Example 3.1. EJB Local interface for our bean

@.ocal
public interface ProjectListAction {

Li st <Proj ect> getProj ects();
void renmove();

We implement thisinterface in the class Pr oj ect Li st Bean and define it as a Seam component called
proj ect Li st .
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Example 3.2. Implementation of our stateful EJB

@\ame(" projectlList")

@cope( ScopeType. CONVERSATI ON)

@5t at ef ul

public class ProjectListBean inplenments ProjectList, Serializable {

@ogger
private Log | og;

@n
private EntityManager entityManager;

private List<Project> projects;

@uppr essWar ni ngs("unchecked")
@-actory("projects")
public List<Project> getProjects() {
if (projects == null) {
| og. debug(" Getting projects”);
projects = entityManager.createQuery("select p fromProject p")
.getResul tList();
}

return projects;

}

@Renmove @estroy
public void remve() {

}
}

Here we declare our Pr oj ect Li st Bean class to be a Seam component called pr oj ect Li st and
it is declared as a stateful EJB. The @ane annotation is used to specify the name of the component
to Seam and the @t at ef ul annotation is used to indicate that it is a stateful EJB. The @act ory
annotation on the get Pr oj ect s() method is used to declare a factory method in Seam. If avariable
caled pr oj ect s isrequested and not found, Seam would call this method and the results will be put
into a context variable called pr o ect s . The scope of the results depends on the scope specified in the
factory annotation if thereisone. If not, it defaults to the scope of the component that contains the factory
method (in this case, conversational scope).

The entity manager is a special seam component that is injected like other seam components. The
@.ogger annotated member is a Seam logger which is a standard logger that is automatically injected
without the explicit codeto obtain alogger per classtype. It also wrapscallsto the actual logger and letsyou
use EL syntax within the logged message such as" Savi ng project #{project.title}" and
the valueswill be substituted. It is these touches throughout Seam that make it avery cohesive framework.

For the projects page, we can use the same HTML from the Spring application.
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Example 3.3. JSF page for displaying the projects

<h: dat aTabl e val ue="#{projects}" var="v_project">
<h: col um>
<f:facet name="header">ID</f:facet>
<h: out put Text val ue="#{v_project.id}" />
</ h: col utm>

<h: col um>
<f:facet name="header">Title</f:facet>
<s:link value="#{v_project.title}" view="/projectView
pr opagat i on="none" >
<f:param val ue="#{v_project.id}" nane="projectld" />
</s:link>
</ h: col um>

<h: col um>

<s:link value="Edit" view="/projectEdit" propagation="none">
<f:param val ue="#{v_project.id}" nane="projectld" />
</s:link>

</ h: col um>

</ h: dat aTabl e>

Whenweuses: | i nk or s: but t on Seam JSF controls, we are using controls that use GET instead of
POST. They also provide us with conversation management attributes which is what the pr opagat e
attribute is. Since each pagerunsin aconversation, even if itisashort lived one, there is a chance that the
next page will re-use the same conversation asthe last one. By setting propagation to none, we specify that
the conversation is not shared between the two pages, and a new one is required for the new page. Also,
asthis was typed out the code complete features in the page editor and the WY SIWY G editor enabled me
to quickly pick my backing bean names.

Figure 3.3. Seam Code Assist

Also note that we are able to use code completion on JSF tags, so we just enter "h:output” it will suggest
anumber of options. If we select the out put Text element, it will add a value attribute to put the text
value into. This value attribute also has auto completion, just like almost every other attribute and JSF
element . The Exadel and JBoss Tools team have done an exceptional job with these tools.

If we start the server and go to our page, we will see alist of our projects. If you make a dlight change
to the page and refresh the page, it will take a couple of seconds for the change to be published to the
server. It is an annoyance, but it is tempered slightly by the fact that you can do a preview in the IDE so
you don't have to launch it in the browser to see every mistake you've made. For some reason, this delay
seems longer on my machine than others | have seen.

Figure 3.4. List of projectsin Seam
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3.4. Editor Pages

You will notice that to list the projects, we haven't used any kind of flows yet. As we discussed earlier,
every pagerunsin aconversation evenif itisonethat only lastsfrom this page to the next. Furthermore, we
haven't declared any DataModels yet. For now, we can use page parameters to pass the projectld over to
theedit page. To makethiseasier, we use some Seam provided JSF controls. Thes: | i nk ands: but t on
components provide uswith alink and button component that we can useto call pages, and pass parameters
easily. These requests are done as GET requests as opposed to a POST that JSF would normally use.

In our JSF page, we define the column for the edit link using aSeam s: | i nk component.

Example 3.4. Column for theedit link in pr oj ect s. xht m

<h: col um>

<s:link value="Edit" view="/projectEdit" propagation="none">
<f:param val ue="#{v_project.id}" nane="projectld" />
</s:link>

</ h: col um>

When rendered in a page, this becomes / pr oj ect Edi t . sean®?pr oj ect | d=3 and acts as a GET
request into pr oj ect Edi t . xht ml . The reason we have the pr opagat i on="none" attribute is
because by default, thes: | i nk ands: but t on components propagate the conversation to the next page.
In this case, we don't really want to. We want the edit page to grab a fresh instance of the project we are
about to edit. We use the same attribute in the view link in the project title column.

Now lets look at the view and edit page, starting with the view page. We can just whip one up with a
simple panel grid.

Example 3.5. Simple JSF project viewer

<h: panel Gid col ums="2">
Project Id : <h:outputText value="#{project.id}" />
Title : <h:outputText value="#{project.title}" />
</ h: panel Gi d>

Now lets consider the problemswefaceto generatethevariablepr oj ect . Weneed to take the parameter,
and load the project based on the parameter and push it out as a scoped variable called pr o ect .

WEe'l do this the most direct way for now to give you an idea of how straightforward dealing with Seam
components can be.

Well create anew class called Pr oj ect HomeBean which we will use to handle the parameter and the
instance of the project. First we define alocal interface for it called Pr oj ect Hone .
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Example 3.6. Pr oj ect Horre interface for handling project instances.

@.ocal
public interface ProjectHone {

Project getProject();
voi d set Project(Project project);
Long getProjectld();
voi d setProjectld(Long id);
public void renove();
String save();

String cancel ();

Next, we create aclasscaled Pr oj ect Hone which implementsthisinterface. If we wanted to makethis
ajavabean POJO, we could omit the interface and the statel ess annotation and Seam would use this bean
the same. Y ou would however have to add transaction annotations similar to the Spring bean ones.
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@5t at ef ul
public class ProjectHonmeBean inplements ProjectHone {

@n The Seam Application

private Entityvanager entityNManager

E®apopée 3.7. Pr oj ect Hore implementation
private Logger | og;

private Long projectld,;
private Project project;

private bool ean hasProjectld() {
return (projectld !'= null && projectld != 0);

}

@actory("project")
public Project getProject() {
if (project == null) {
if (hasProjectld()) {
project = entityManager.find(Project.class, projectld);

} else {
project = new Project();
}
} .
return project;
}

public Long getProjectld() {
return projectld,;

}

public String save() {
ent it yManager. persi st (project);
entityManager. flush();
FacesMessages. i nstance() . add(
"Saved changes to project #{project.title}");
return "save";

}

public void setProject(Project project) {
this.project = project;

}

public void setProjectld(Long id) {
this.projectld = id;
}

public String cancel () {
entityManager.refresh(project);
return "cancel";

}

@Renmove @estroy
public void remve() {

}
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Notice that we added a @-act or y annotation onto theget Pr oj ect () method. This annotation marks
this method as the one to call anytime we need avariable called pr oj ect .

When we save the project, we also add a FacesMessage in code. Naotice how we are able to use the
EL expression #{ proj ect.titl e} inthe message. Well add a message for the cancel method an
alternate way.

In order to load the project we need to somehow bind the pr oj ect | d parameter with the pr oj ect 1 d
member inthiscomponent. Wecan dothisusing pages. xnl . pages. xnl isone(or more) xml filesfor
providing additional meta data about each page to Seam. When you create an application using the Seam-
Gen tools or JBDS, Seam creates an instance of this file with the default exception handling information
included to which you can add your page information. Alternatively, you can have multiple files that
deal with logical sections of your application. The information contained can related to page parameters,
conversations and page flows that start or end on a given page, page navigation information for a given
page, actions to execute when a certain page is requested, and even whether alogin is required for access
to certain pages which can be defined using wildcards.

Example 3.8. Project view page parameter configuration from pages. xni

<page viewid="/projectView xhtm ">
<par am val ue="#{proj ect Hone. proj ect I d}" nanme="projectld"/>
</ page>

Thistells Seam that every timeisrendersthispage, it setsthevalueof #{ pr oj ect Horre. pr oj ect | d}
to the value of the pr oj ect | d parameter. This binding is two way, in that when we move to the next
page, we put thevalue of #{ pr oj ect Hone. pr oj ect | d} inaparameter called pr oj ect | d and send
it to the next page .

If weload our project view page, we can seethe project isloaded correctly. If we click the browser refresh,
we can see from the log that the page gets a fresh instance of the project entity which is good. We refresh
the page to see the latest instance, not just to be sent the same output. Now let's consider the buttons to
navigate to the edit page, or back to the project list.

Example 3.9. JSF for the back and edit buttonsin pr oj ect Vi ew. xht ni

<h: panel Gid col ums="2">
<s: button val ue="Back" view="/projects.xhtm" />
<s:button value="Edit" view="/projectEdit.xhtm">
<f:param name="projectld" value="#{project.id}" />
</s: button>
</ h: panel Gi d>

Here, we explicitly define the views we are going to with any parameters needed. This is one way of
handling navigation. Because conversations are omnipresesnt, we don't have to rely on conversation
mechanisms for passing data around, we can go back to page parameters. Thisis also beneficia because
we can easily create loosely coupled pages. The edit page itself is fairly smple and is ailmost identical
to the view page.
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Example 3.10. proj ect Edi t. xht m page.

<h: panel Gid col ums="2">

Project 1d : <h:outputText value="#{project.id}" />
Title : <h:inputText value="#{project.title}" />

</ h: panel Gi d>

The next question to ask iswhere doesthe pr oj ect variable come from thistime? The answer issimple,
wejust re-used the same code we used for the viewer. When the pageisloaded and JSF looksfor avariable
caled pr oj ect , Seam will use the same factory method to create the project using the pr oj ect | d
parameter. We can deploy this page and run it right away without any further coding. This is one of the
benefits of Seam variables being defined application wide.

Figure 3.5. Editing a project with Seam

We can also access this page directly with a url using parameters such as / pr oj ect Edi t . sean?
projectld=2.

3.5. Handling Navigation

Let's consider the save and cancel buttons and how we act on them, and navigate to our next page based
on the button clicked. We define our two buttons with actions calling the methods on the backing beans.

Example 3.11. Thesave and cancel buttonsin pr oj ect Edi t . xht m

<h: panel Gid col ums="2">
<h: commandBut t on val ue="Save" action="#{proj ect Hone. save}"/>

<h: commandBut t on val ue="Cancel " acti on="#{proj ect Hone. cancel }"/>
</ h: panel Gi d>

Our save button calls the pr oj ect Home. save() method which saves the project. The cancel button
calls the cancel method which simply refreshes the value of the project we are editing. These methods
return strings for the navigation handlers to process.

Notice that we switched from using s: but t on to h: conmandBut t on . Remember s: but t on and
s: i nk perform a GET request without the POST. If we used the seam components we wouldn't post
our changes back to the server. Technically, we could use as: but t on for the cancel button since we
don't care whether the changes are posted back. Notice that we use the i mredi at e="tr ue" attribute
for the command button since this bypasses the validation steps which we don't care about since we are
cancelling changes.

Normally, in JSF, navigation is handled using the JSF navigation rules. Seam offers us multiple additional
waysto handle navigation. Thefirstisinthe JSSFf aces- confi g. xm which I've not used for awhile.
Next we have pages. xm which is Seam specific. We can simply add on the navigation rules to our
page information in pages. xmn
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Example 3.12. Navigation using pages. xni

<page viewid="/projectEdit.xhtm ">
<begi n-conversation join="true" flush-node="manual "/ >
<par am val ue="#{ pr oj ect Horre. proj ect | d}" name="projectld"/>
<navi gati on>
<rul e if-outcone="save">
<end- conversation/ >
<redirect viewid="/projectView xhtm ">
<param nane="proj ectld" value="#{project.id}"/>
</redirect>
</rul e>

<rul e if-outcome="cancel ">
<end- conversation/ >
<redirect viewid="/projectView xhtm ">
<nessage>Cancel | ed Changes to project #{project.title}</nessage>
<param nane="proj ectld" value="#{project.id}"/>
</redirect>
</rul e>

</ navi gati on>
</ page>

This page definition does a number of things. When we enter this page, we want to start a conversation.
Since we specified the j oi n="t rue" attribute, then if one aready exists we join that existing
conversation.

Wethen have some navigation rules, onefor save andtheother forcancel whichwerethetwo outcomes
from the save and cancel methods called from our pr oj ect Edi t . xht M page. If the user saves the
project, save is returned to the navigation handler so we end the conversation and redirect to the view
page passing in the project |d as a parameter. If they cancel the changes, the cancel method is called which
returns cancel . Navigationally, the same thing happens except we also pass a message along with it.
This message is rendered on the page that we are redirected to. Notice how we were able to include the
EL expression#{ pr oj ect . ti t| e} into the message to give the name of the project we were editing.
The only reason the message is here is to demonstrate the number of different ways we can do ssimple
things with Seam.

If werunthis, edit aproject, and cancel the changes we get the message appearing once we have cancelled
the changes.

Figure 3.6. Propagating cancelled messagesto the users

We came back to the view page with amessage to display. If we edit the project and save the changes, the
message is added from the savePr oj ect () method in our bean.

Figure 3.7. Propagating save messages to the user
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Before we move on, let's consider one more scenario, the adding of a new project to the list. We do this
by navigating to the pr oj ect Edi t page with no pr oj ect | d parameter. By default, we create a new
project in our pr oj ect factory method if no parameter is passed in to the bean.

We can add the create button on our projects page.

Example 3.13. Theadd project button on the pr oj ect . xht m page.

<s:button val ue="New Project" view="/projectEdit.xhtm" propagati on="none"/>

Thiswas pretty straight forward, and our pr oj ect Home component has handled the caseswherewewant
to view, edit or create a new project instance giving us quite a bit of code re-use without any additional
code or configuration needed. All we need to do is request the pr oj ect variable and Seam will provide
it for us. One real benefit here is that we can move the factory method from one bean to another and
Seam will automatically use that bean instead. We have created a de-coupling between our view and the
source from which we obtain data. To change the source of our pr oj ect entity in spring would require
us changing all the spring web flows that called that one method to generate the project.

Figure 3.8. Create new project
Figure 3.9. Save new project

Figure 3.10. View new project in list

3.6. The Seam Application Framework

This section introduces acouple of generic componentswhich can be used to build typical CRUD querying
and entity handling functions. Note that these components make up the Seam Application Framework,
which isjust asmall (and optional) part of the Seam framework itself. These are really just helper classes
that make it really easy to build CRUD and query components.

Seam typically blursthelines on typical application layering. Our Dao layer has become a couple of beans
which hold state, and are themselves stateful. Y ou can choose to create a Dao or service layer and inject it
into beansthat manage state, but it is somewhat unnecessary. Our datais decoupled from our view through
the use of EL. Some people might be wondering where the application layers are and having fits at the
notion of having a single bean handle view events and data access. There are good reasons why it makes
sense to flatten things down since the flatter version handles 95% of situations, and it is simple to refactor
out these piecesif you need to re-use them or access them as separate layers. Also, since the flatter version
requires almost no code, it raises the question of whether code that is never written can be shareable?

Seam embraces this notion of thicker stateful beans wholly to the extent of providing generic versions
of beans called Ent i t yHone and Ent i t yQuery . These components make up the Seam Application
Framework and are used to provide simple and easy classesto fetch, create and persist entitiesand to query
for entity instances respectively. First, we'll take alook at the Ent i t yQuer y as we determine how we

35



The Seam Application

are going to display the list of issues for a project. To display the list of issues, we add a data table that
connects to our list of issues.

Example 3.14. | ssues data table

<h: dat aTabl e val ue="#{i ssues}" var="v_issue">
<h: col umm>
<h: out put Text val ue="#{v_issue.id}" />
</ h: col utm>

<h: col um>
<s:link value="#{v_issue.title}" view="/issueView xhtm ">
<f:param val ue="#{v_issue.id}" nane="issueld" />
</s:link>
</ h: col um>

<h: col um>
<s:link value="edit" view="/issueEdit.xhtm ">
<f:param val ue="#{v_issue.id}" nane="issueld" />
</s:link>
</ h: col um>
</ h: dat aTabl e>

Now we just need to determine how we abtain the value of i ssues one easy way would be to create a
factory method in conponent s. xm which is the configuration file used to define Seam components
in XML instead of annotations. We can also use this file to specify factory methods which we do here
for thevaluei ssues .

Example 3.15. Definei ssues factory in conponent s. xmi

<factory name="issues" val ue="#{project.issues}" scope="conversation"/>

When we open the pr oj ect Vi ew page, since issues is not defined, Seam evaluates the expression
#{ proj ect.i ssues} and puts the results into a Seam context variable called i ssues in the chosen
(or default) scope. Notethat we don't have any problemsregarding Lazy Initialization Exceptions, because
Seam gives us two transactions during the request - reponse process. The first transaction spans the
application invokation while the second spans the render response phase of the JSF lifecycle. This way,
any problems that might occur from a commit happen during the application invokation and not after the
response render where you just rendered a message to the user that everything is ok.

Factory methods are a really nice way to let us create ways to access data in a quick and dirty fashion.
For smaller result sets, this may be acceptable, but for many cases, we want to use a method that is more
controllable, and lets us use pagination on the returned data. For this, we could create a method on a Dao
to return the set of results based on the current page, and the page size, or wecanusean Ent i t yQuery
. The Ent i t yQuery has methods for managing ordering and pagination built-in and can be used by
each query.

For now, we will define our entity query inconponent s. xm .
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Example 3.16. Issue query defined in conponent s. xni

<fwk:entity-query nane="issuesQuery" max-results="10" scope="CONVERSATI ON'>
<fwk: ej bgl >f rom | ssue</ fwk: ej bqgl >
<fwk:restrictions>
<val ue>project.id = #{project.id}</val ue>
</fwk:restrictions>
</fwk:entity-query>

This query creates a list of issues that belong to the project identified by #{ pr oj ect} by matching
the i d attribute of the pr oj ect , again by making use of EL expressions to great effect. If we were
to add pagination to our list of issues, we could use the EntityQuery methods for next Exi st s() and
previ ousExi st s() , andcal thenext () and pr evi ous() methods on our query. My article on
codeless ordered and paginated tables [http://www.andygibson.net/bl og/index.php/2008/10/02/codel ess-
ajax-ordered-and-paginated-tables-in-seam/] describes how to use the entity query to great effect in
producing highly interactive tables.

Since we are driving our list of issues by the value of #{ pr oj ect} we need to make sure this value
is valid on each refresh which with the current implementation, it is. However, it does raise a problem
with Seam, we define our i ssues query in terms of the current value of pr oj ect . Asdevelopers, we
need to be mindful that anytime we use this query, we need to have avalid value for pr oj ect . In most
cases, it shouldn't be a problem, but for larger applications, | can see some confusion in keeping track of
dependencies. Compare this to Spring where the query and the project id is local to the flow as opposed
to globally declared. If the project value is not defined, the restriction will not be included in the query
and all issues will be returned by the query.

3.7. Issues Viewer and Editor

Now let's consider the edit/view pages for the issues. Thistime welll usethe Ent i t yHome piece of the
Seam framework so you can see how simple it can be to set up entity management using it. Thisis not
required for using Seam, but is simply a generic entity manager that just contains the code that you would
typically end up writing anyway. Early examplesfor Seam do not use these objects, nor did early versions
of the Seam-Gen tools. However, this method of creating applications is becoming amost the standard
with Seam.

The code is very similar to the code we wrote for the Pr oj ect Home bean class, except that the
Ent i t yHome code is already written and ready for us to use in our subclass. First, lets take a look at
our page code that will use our entity.
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Example 3.17. i ssueVi ew. xni code.

<h: panel Gid col ums="2">
I ssue Id : <h:output Text val ue="#{issue.id}" />
Title : <h:outputText value="#{issue.title}" />
Project : <h:outputText val ue="#{issue.project.title}" />
Status : <h:output Text val ue="#{issue.status.title}" />
Description : <h:output Text val ue="#{issue.description}" />
</ h: panel Gi d>

<h: panel Gid col ums="2">
<s: button val ue="Back" action="back" />
<s:button value="Edit" action="edit" />
</ h: panel Gi d>

Now let's consider where the #{ i ssue} vaueis coming from. Since we areusing Ent i t yHone , we
can defineitinconponent s. xnl using XML.

Example 3.18. Defining i ssueHome and a factory for issue in
component s. xm

<fwk:entity-home name="i ssueHone"
entity-class="org.issuetracker. nodel .| ssue"
scope="conversation" />

<factory name="issue" val ue="#{i ssueHone. i nstance}" scope="conversation"/>

This sets up an Ent i t yHome component called i ssueHone which will handle the persistence for a
class of type or g. i ssuet racker. node. | ssue . We aso defined a factory method to be called
when the issue context variable doesn't exist. We simply get the value of i ssueHone. i nst ance
which will return the instance of the | ssue entity we are currently working with. Note that this all uses
lazy initialization, so if thei ssue variable doesn't exist, Seam calls the factory method for it which is
#{i ssueHone. i nst ance} . If i ssueHone doesn't exist, then it is created as per our definition in
conponent s. xm . Whenthei nst ance() method iscalled, if the value held by thisEnt i t yHone
component isnull, it attemptsto load oneif it hasan | d set, or create anew oneif it doesn't.

Alternatively, we could write this easilt in code using the following
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Example 3.19. Java code implementation of | ssueHone .

@\ame("i ssueHone")
@cope( ScopeType. Conver sati on)
public I ssueHonme extends EntityHome<| ssue> {

public Long getlssueld() {
return (Long) getld();
}

public void setlssueld(Long id) {
setld(id);
}

@-actory("issue")
public Issue getlssue() {
return getlnstance();

}
}

Thisfew lines of code |ets usimplement the same thing we did in xml. The benefits hereisthat the Ide has
better auto-completion when you use the code version, you can provide atype for theid so you no longer
need to add the converter in pages.xml for assigning parameters, and you can optionally add backing bean
methodsif you chooseto. Note that we also put the factory method hereto generate theissuevariable. You
can also add codeto handle security issuesin the event that noissueid is supplied and the user doesn't have
rights to create an issue. In order to use the java code mechanism, you will need to delete the definition
fromconponent s. xrml since they share the same component name.

The only other piece we need to dea with is passing the i ssuel d parameter to the i ssueHone
component so we know the id of the issue we are dealing with. For this, we will use pages. xm to
provide the parameter to the Ent i t yHone .

Example 3.20. Binding parameter to entity homei d property in pages. xm

<page viewid="/issueView xhtm ">
<par am val ue="#{i ssueHone. i d}" nane="issuel d" converterld="j avax. faces. Long"/>
</ page>

Figure 3.11. Issueview

Let's consider our navigation for the back and edit buttons. This time, lets determine the navigation from
the page by using action strings set on the buttons, similar to what we used with Spring. In pages. xm
, We can extend the page definition to include the navigation.
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Example 3.21. Defining navigation for i ssueVi ew. xht m in pages. xni

<page viewid="/issueView xhtm ">
<par am val ue="#{i ssueHone. i d}" nane="issuel d" converterld="j avax. faces. Long"/>
<navi gat i on>
<rul e if-outconme="back">
<redirect viewid="/projectView xhtm">
<par am nane="proj ectld" val ue="#{issue.project.id}"/>
</redirect>
</rul e>

<rule if-outcone="edit">
<redirect viewid="/issueEdit.xhtm">
<par am nane="i ssuel d* val ue="#{issue.id}"/>
</redirect>
</rul e>

</ navi gati on>
</ page>

Here, we have defined the pages to go to when the back or edit buttons are clicked. Using this technique
allows us to decouple the navigation from the view, with the navigation being determined based on the
outcome from the view. Thisis important if we are using workflows since a 'back’ button may take usto
different places depending on the work flow we are currently in.

Now lets create the edit page. Note that again, we re-use our | ssueHone component to handle the Issue
object persistence tasks for us. We just need to providethei ssuel d in the parameter.

For the page itself, we will use something alittle different that comes with Seam in order to handle layout
thistime.
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Example 3.22. issueEdit.xhtm page using the seam decorator layout
components

<s:decorate tenplate="/layout/edit.xhtm ">

<ui : define nanme="I abel ">l ssue Id : </ui:define>
<h: out put Text val ue="#{issue.id}" />

</ s: decor at e>

<s:decorate tenplate="/layout/edit.xhtm ">

<ui : define nanme="I| abel ">Title : </ui:define>

<h:input Text val ue="#{issue.title}" required="true" />
</s: decorate>

<s:decorate tenplate="/layout/edit.xhtm ">

<ui : defi ne name="1abel ">Project : </ui:define>

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

<h: commandLi nk acti on="sel ect Proj ect" val ue="change" />
</s: decorate>

<s:decorate tenplate="/layout/edit.xhtm ">

<ui : define nanme="I abel ">Status : </ui:define>

<h: sel ect OneMenu val ue="#{i ssue. status}">
<s:selectltens val ue="#{i ssueStates}" var="v_status"

| abel ="#{v_status.title}" />

<s:convertEntity />

</ h: sel ect OneMenu>

</ s: decorate>

<s:decorate tenplate="/layout/edit.xhtm ">
<ui : defi ne name="| abel ">Description : </ui:define>
<h:i nput Text ar ea val ue="#{i ssue. description}" />
</s: decorate>

<s:div styl eC ass="buttonSet">
<h: panel Gid col ums="2">
<h: commandBut t on val ue="Save" action="#{i ssueHone. update}" />
<h: commandBut t on val ue="Cancel " acti on="#{i ssueHone. cancel Changes()}"/>
<h: commandBut t on val ue="dirtys" action="dirty" />
</ h: panel Gi d>
</s:div>

WEell thislooksabit different! Thisusesthes: decor at e tagthat Seam provides. It letsyou use a Facel et
template to decorate a JSF tag. It extends the Facelets decorate tag by making the values #{ i nval i d}
and #{r equi r ed} available inside of the template . These values represent whether the input control
has avalidation error or if it is required. Thisway we can display the field differently if it isinvalid or is
required. You can easily writeyour own edi t . xht ml template or use the Seam version. In this case, the
Seam version uses CSSto position the form controls. The decorator also automatically wrapsthe control in
Seam validation tags which automatically performs validation using the hibernate validators on the model.
Thisreuse of validation annotations is another strong point for Seam.
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Besids the strange layout method, this form is fairly straightforward. However, the one piece we should
take special note of isthe drop down selection for the issue status values.

Example 3.23. Statusselection using Seam sel ect | t ems components.

<s:decorate tenplate="/layout/edit.xhtm ">

<ui : define nane="I abel ">Status : </ui:define>

<h: sel ect OneMenu val ue="#{i ssue.status.title}">
<s:selectltens val ue="#{i ssueStates}" var="v_status”

| abel ="#{v_status.title}" />
<s:convertEntity />

</ h: sel ect OneMenu>

</s: decorate>

Seam provides JSF tags to alow you to bind drop down lists or listboxes to entity lists without requiring
you to wrap them in JSF select items. It also provides a converter that usesthe default ent i t yManager
to convert the selection to an entity. This makes lookup lists from entities really simple to implement. In
order for thisto work, | need to create alist of the issue status values called i ssueSt at es . | could use
an Entity Query defined inconponent s. xni .

Example 3.24. Enti t yQuery for grabbing alist of the issue status objects.

<fwk:entity-query nanme="issueStatusQuery">
<fwk: ej bgl >from | ssueSt at us</f wk: ej bqgl >
</fwk:entity-query>

<factory name="issueSt at es" val ue="#{i ssueStatusQuery.resultList}"/>

Instead of "programming in XML", I'm going to create the same class in code by writing a class that
extendsthe Ent i t yQuer y the same way we did for the | ssueHomne bean.
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Example 3.25. Implementation of thei ssueSt at usQuery .

@\ame("i ssueSt at usQuery")
@cope( ScopeType. CONVERSATI ON)
public class IssueStatusQuery extends EntityQuery<lssueStatus> {

@verride
public String getEjbqgl () {
return "from |l ssueStatus";

}

@-actory("issueStates")
public List<lssueStatus> getlssueStatuses() {
return getResul tList();

}
}

It takes only a little more code to define this in Java as opposed to using XML, and we get exactly the
same result. Again, the benefit to doing it hereis that we can add additional methods on there, as well as
type safety, and also better auto completion in the IDE.

One last thing we need to add is to map the i ssuel d parameter to thei ssueHone. i d value for the
i ssueEdi t. xht ml page. Thisisastep | usualy forget until | go to the page and am greeted with a
blank page.

Example 3.26. pages.xm parameter and conversation definition for
i ssueEdit. xhtm

<page viewid="/issueEdit.xhtm ">
<begi n- conversati on/ >
<par am val ue="#{i ssueHone. i d}" nane="i ssuel d"
converterld="javax. faces. Long"/>
</ page>

Figure 3.12. Issue editor

Thedrop down is selecting the current value correctly, and aswe'll see, it will put any newly selected value
back in the model. Let's deal with the save and cancel buttons.

Thistime, welll use the string results from the actions to perform navigation. Also, bear in mind we will
later be adding the code to select which project this issue belongs to. For this reason, well make this
process awork flow, or as Seam calls them page flows which is the third and final mechanism we have
for handling navigation.

WEell create the pageflow filecalledi ssueEdi t. j pdl . xnl .
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Example 3.27. i ssueEdi t . j pdl . xm pageflow for editing the issue.

<?xm version="1.0" encodi ng="UTF-8""?>
<pagefl owdefinition xm ns="http://jboss. coni product s/ sean pagef | ow"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : schemalLocati on="http://j boss. conl product s/ sean pagef | ow
http://jboss. conl product s/ seanf pagef | ow 2. 0. xsd"
name="i ssuekdi t">
<start-page viewid="/issueEdit.xhtm" name="issueEdit">
<transition nane="updated" to="endState"/>

<transition nane="cancel" to="endState"/>
</start-page>

<page nanme="endState" viewid="/issueView >
<end- conversation />
</ page>
</ pagefl owdefinition>

In order to incorporate this pageflow into the Seam application, we need to add it to conponent s. xni
in the place defined in the default version of thefile.

Example 3.28. Adding the pageflow to conponent s. xm

<bpm j bpne
<bpm pagef | ow definiti ons>
<val ue>i ssuekEdit. j pdl . xm </ val ue>
</ bpm pagef | ow definiti ons>
</ bpm j bpne

Inpages. xm we alter the begin conversation attribute to include the name of the page flow to use when
we start the conversation. The page flow typically operates as part of a conversation, with all datain the
page flow being conversational data held in the conversation.

Example 3.29. Invoking the page flow when the conver sation is started.

<page viewid="/issueEdit.xhtm ">
<begi n-conversati on joi n="true" pageflow="issueEdit" flush-node="manual "/ >
<param val ue="#{i ssueHorne. i d}" nanme="i ssuel d" converterld="javax. faces. Long"/>
</ page>

We also specify that thef | ush- node on this conversation is set to manual which means that changesto
our entitiesare not flushed until we manually call theflush method. Thisissimilar to adding the persistence
context tag to the Spring flows making the PC last for the duration of the conversation.

We add two buttonsini ssueEdi t . xht M for saving and cancelling changes.
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Example 3.30. JSF for the save and cancel buttonsini ssueEdi t . xht m

<h: commandBut t on val ue="Save" action="#{i ssueHone. update}" />
<h: commandBut t on val ue="Cancel " acti on="cancel "/ >

When the user clicks the save button, we call the update method of the i ssueHome component. This
persistsour changesand flushesthe persistence context. It al so adds afaces messageindicating theinstance
has been saved. The update method returns a string of updat ed which we respond to in the pageflow.
In the event of an updat ed or cancel string action, we navigate to the endSt at e which isthe issue
view page.

Noticethat we don't pass any parameter to theissue view page used for the end state. The reason is because
even though we end the conversation, the conversation is re-used in the next page , so al the context
variables of the conversation are still available when we get to the issue view page. This means we don't
need to re-load the issue to view it since there is already a context variable called i ssue . Besides the
fact that I'm not afan of thisimplicit passing of data, it also can be problematic. What if we made changes
to theissue that did get posted back to the server as part of the user interaction and the current instance of
thei ssue entity is dirty? We need to refresh it somehow. We can actualy view this problem in action
by adding a button that does nothing on the edit page. If you edit the issue title, click the button (which
posts changes but stays on the page), click cancel, then the issue view page displays the changed issue
with the wrong title.

Fixing this problemissimple- kind of. We need to either invalidate both thei ssue variable and the value
of i ssueHone. i nst ance which is where it will be obtained from when it is not found. Remember,
our home bean is stateful so even though thei ssue variable can be invalidated, it is pointlessif Seamis
just going to fetch the dirty copy fromi ssueHore. i nst ance viathe factory method.

Alternatively, we can just refresh the current instance of the i ssue we are using. . The other option is
to use events. Events can be raised from numerous places, either via code or as part of the page flow or
pages. xm navigation. We might raise an event for when we cancel changesto the Issue. We could then
outject anull i ssue valueor just setitin code, and invalidate theissueinstance held in thei ssueHormre
component. However, it seems a little complex to create event listeners for every kind of entity we want
to edit.

Unfortunately, the default implementation of EntityHone does not contain a refresh or
cancel Changes method in which we can do any of this. We can extend the Ent i t yHone class to
includethis, you can use your own version instead of the built in version because the framework tags have
acl ass attribute that lets you specify the class to use for the Ent i t yHone .

To do this, we create class caled Ent i t yHoneExt ended which extendsthe Ent i t yHorre .

Example 3.31. Codelisting for Ent i t yHoneExt ended

public class EntityHoneExt ended<E> extends EntityHome<E> {

public String cancel Changes() {
get EntityManager (). refresh(getlnstance());
return "cancel";

}
}
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We could have expanded on this so it follows the standards set in the per si st () and updat e methods
with regards to raising events and putting messagesin the FacesMessages . To use our new class, we
just changethei ssueHone definitionin conponent s. xni .

Example 3.32. Framework Ent i t yHome using our extended class.

<fwk:entity-home class="org. seantracker. sessi on. Entit yHomeExt ended"
name="i ssueHone"
entity-class="org.issuetracker. nodel .| ssue"
scope="conversation" />

Alternatively, if you used the java code version of | ssueHonme , we just extend it from the
Ext endedEnt i t yHone . Finally, we amend our page to call the new method when the user clicks
cancel.

Example 3.33. JSF for the cancel button with our new method

<h: commandBut t on val ue="Save" action="#{i ssueHone. update}" />
<h: commandBut t on val ue="Cancel " acti on="#{i ssueHone. cancel Changes()}"/>

Now we can make changes, click cancel, and any changesto the issue will be undone with the entity being
refreshed by our new method.

3.8. Selecting Projects

Now let'slook at the issue of changing the project for theissue. First, let's add alink to change the project.
We put this next to the project name display inthei ssueEdi t . xht ni .

Example 3.34. Addinglink toi ssueEdi t. xht m to select a project.

<h: out put Text val ue="#{issue.project.title}" />
<h: commandLi nk acti on="sel ect Proj ect" val ue="change" />

Now we need to consider a few things. Until now, we have not used Dat aiMbdel in our pages, mainly
because we haven't needed to since we have been using parameters for passing data around. In order to
select a project, we probably want to use a Dat aMbdel to create a clickable list. We also need to have
some kind of flag that will let us indicate on the project list page that we want to select a project. Since
we have our Pr oj ect Li st Bean , we can use that to hold the flag since the whole bean is stateful. We
add some methods to the interface to handle these tasks.
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Example 3.35. Additional interface methods for project selection on the
proj ect Li st interface.

Bool ean get DoSel ect () ;

voi d set DoSel ect (Bool ean doSel ect) ;

public Project getSel ectedProject();

public void set Sel ect edProject (Project sel ectedProject);

We then implement these methods on the pr oj ect Li st Bean .

Example 3.36. Implementation of project selection codein pr oj ect Li st Bean .

privat e Bool ean doSel ect ;

@at aMbdel Sel ecti on
private Project sel ectedProject;

publ i c Bool ean get DoSel ect () {
return doSel ect;

}

public void setDoSel ect (Bool ean doSel ect) {
thi s. doSel ect = doSel ect;

}

public Project getSel ectedProject() {
return sel ectedProject;

}

public void setSel ect edProject (Project sel ectedProject) {
this.sel ectedProj ect = sel ectedProject;

}

/l--pre existing code
@-actory("projects")

@at aMbdel

public List<Project> getProjects() {

The doSel ect flag is used to determine whether the projects page is displayed in selection mode, or
normal browsing mode. As we added a @at aMbdel annotation to the get Pr oj ect s method, when
Seam fetches the list of projects it wraps the list in a Dat aMbdel , and we can have a list of entities
which can be used as clickable links. When a Dat aMbdel row link is clicked, Seam can automatically
push the entity into a property which has been annotated with the @at aModel Sel ect i on . By default
thesingle Dat aMbdel Sel ect i on ispopulated from the single Dat aMbdel clicked item. If you have
morethan one Dat aModel onabean then Seam cannot assume the defaults, and you haveto start naming
the data models and the associated datamodel selections.

47



The Seam Application

In our pageflow, we add the transition and the page for selecting the project, and the method call to set
the project value on the issue entity.

Example 3.37. Adding thetransition for selecting a project for theissue.

<start-page viewid="/issueEdit.xhtm" name="issueEdit">
<transition nane="updated" to="endState" />
<transition nane="cancel" to="endState" />

<l-- newtransition -->
<transition to="projectState" name="sel ect Project">
<action expression="#{projectlList.setDoSelect(true)}" />
</transition>
</start-page>

<page nane="projectState" viewid="/projects.xhtm">
<transition nanme="cancel Sel ection" to="issueEdit" />
<transition nane="sel ected" to="issueEdit">
<action expression="#{i ssue. set Proj ect(projectlList.selectedProject)}"/>
</transition>
</ page>

When we click on the select project link, we set the doSelect flag on the pr oj ect Li st bean to true.
When we get to the projects page, we usethe pr oj ect Li st bean that we created in the issue edit page
to display the projects. When displaying the projects, we query the select flag to determine whether the
projects can be selected. If so, we display the select link in acolumn in the data table.

Example 3.38. Column for selecting aproject in thetable.

<h: col unm render ed="#{proj ect Li st.doSel ect == true}">
<f:facet nane="header">Sel ect</f:facet>
<s:link value="Sel ect" action="sel ected"/>

</ h: col um>

We only render the column if the doSel ect flag is set and the link returns an action of sel ect ed .
Going back to our page flow, inthe pr oj ect St at e state, we have atransition for sel ect ed that sets
the project for the current issue to the selected project value in the pr oj ect Li st bean.

Example 3.39. Transition to set the project when selected

<transition nane="sel ected" to="issueEdit">
<action expression="#{issue.setProject(projectList.selectedProject)}"/>
</transition>

If the actionissel ect ed then wefirst call the set Pr oj ect () method on the issue, and set it to the
current sel ect edPr oj ect onthepr oj ect Li st bean. Wethen transitiontothei ssueEdi t node
whichisthei ssueEdi t page.

One annoying problem | found with Seam pageflow is that | had a couple of errors in my code which
resulted in an endless loop for the navigation handler. Not only isit annoying but it is hard to pull out the
real cause of the problem since it gets scrolled off the console display if it isdisplayed at all.
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3.9. The Seam Framwork Approach

3.10

The approach the Seam team took to letting you interface with the pieces of the Seam Framework was
to instantiate them as Seam components just like the components you write. That means, as the manual
says, you get to work with "one kind of stuff". For example, in your web page, you can optionally render
a'debug panel’ which includes all sorts of framework related information such as:

Example 3.40.

#{conversation.id}
#{conversati on. i sLongRunni ng}
#{ pageFl ow. hasDef aul t Transi ti on}

These components are also easily available in code by either injecting them, or using the static access
method. Just about every piece of the Seam Framework is accessible using these three methods which
makes the Framework very accessible.

@n
Pri vate Conversati on conversation

Orusing :

PageFl ow. get | nst ance() ;

Since these components are exposed via EL, and Seam tries to work in EL in amost every place it can
(pageflows, messages, debug |og messages, queries, sgl) you can access these components from just about
anywhere. Also, because the tooling the IDE team have built gives you plenty of EL code completion, the
"one kind of stuff" rule means you also get auto-completion on these framework components.

Additionally, the system components can be replaced with your own versions if you chose to. There is
precedence to component installation which lets you override the default implementation with your own.
This component precedenceis also used to instantiate Mock or test components when running testsinstead
of the actual components.

Other Features

Seam comes packed with a bunch of additional features from PDF and email generation using JSF
tags to Seam Remoting. It extends the EL expressions used in JSF to alow the use of parametersin
cals. It includes JSF components that provide GET request features as opposed to JSF's POST only
implementation. It comes with the ability to integrate Spring beans into your Seam application as first
class Seam components, as well as the ability to integrate with GWT. Seam also alows you to create
conversational web services in which you can hold a stateful conversation with the server from a variety
of clients. Seam also allowsfor the injection of the POJO Cache as a Seam component, and also allowsfor
the caching of rendered JSF content fragments with a single JSF tag. Seam comes bundled with Ajax4Jsf
and the Richfaces JSF component set which gets you up and running and creating ajaxified applications
inno time.

Seam also comes with Seam-Gen than not only generates the basic application, but can be used to generate
formsand JPA entity objectsfrom datatables as you want to add new forms. While thisworks pretty well,
and can speed things up a bit and can get you going, there can be problems with different ideas on how
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tables should be named and we are getting into code generator territory which means you start losing your
grip on how your app is written. However, the basic Seam-Gen function of creating an app that is ready
to be deployed works very well and takes a minimalist approach to code generation.

The number of options avilable regarding security islacking, but as of writing (June 2008) it is undergoing
a serious overhaul and from first glances, it looks like it will be aimost on par with Spring Security. Like
most features of Seam, security isavailablefrom EL expressions, and also can be applied at the pagelevel,
method level, bean level or HTML component level.

Seam comes with a transaction manager that solves problems relating to committing changes and then
needing atransaction when rendering aview. Typically with web frameworksif you use the Open Session
In View solution to the lazy initialization exception, you have a transaction that spans from the start of
the request to the end of the request when the response has rendered. However, what if you save data
in the action, and render a success message only to find that you have an error when you commit the
datain the transaction? If you commit the transaction after the bean action, you could get and LIE if you
require additional pieces of the object graph to render the response. Seam's answer to thisis to use two
transactions. The first is used to wrap any persistence that takes place in the bean action. The second is
used to provide any additional object loading in the rendering phase of the request. Also, if something
fails in the update during the bean action, we find out before we are rendering a response, and we can
actually let the user know.

Seam also provides process flow management so you can create work flows that last longer than any user
session or conversation as well asincorporating JBoss Rules for defining business rules. However, | have
had little experience with either of these two Seam functions.

Pages. xm letsyou define pagesto default to in the case of exceptions, aswell as defining what actions
to take on a specific page if there is no active conversation, and whether a conversation is required. This
can take care of theissue of the double submit problem since you can't go back and reopen a conversation
that closed when you clicked submit the first time round.

Seam really doestie together anumber of good functions and features in a single stack which is something
| think java has been missing for a while. What's more, it isn't just a collection of distributed libraries,
they are pulled in and made a part of the Seam framework. This was one of the goals behind the Seam
framework, to make the whole far greater than the sum of it's parts. Yes, in other applications, you can
use iText for PDF generation, but only Seam lets you access it through JSF components using the same
Faceletsand EL data access mechanismsthat you have already set up. Seam embraces and provides plenty
of value add onsfor these libraries. Seam al so appears to provide alot moreflexibility than Spring on how
you get things done by offering multiple ways to do the same thing. The downside to this is that there is
no 'best practices way of doing things and some ways could be more problematic in the long run and as
applications grow. The demoswere mostly written before the Seam Application Framework wasfinalized,
and the framework is now the recommended method while their Hotel booking example still focuses on
passing objects around between beans which | am not afan of.

JBoss worked with Exadel on making their JSF editor tools and Richfaces a part of the JBoss offerings,
and includes seamless integration with Seam. Exadel have now also come out with Flamingo which lets
you use Seam with Adobe Flex.

Seam has sophisticated conversation management using a single parameter to keep track of the
conversation for each page. Seam also supports the notions of workspaces whereby you can have multiple
conversations running at the same time and choose between them. Each conversation can be given a
description which can be used to distinguish between the conversations. For example, if you search for
hotels, and decide to open up abooking form in anew window for 4 of them, you create 4 workspaces that
you can switch between. Each one has an assigned description such asBook Hot el #{ hot el . nane}

so the workspace description has meaning. You can also use business conversation Ids so if your URL
is/ projectEdit.sean?projectld=12 you can tell Seam to use the project Id value as the
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conversation Id for agiven page. The advantage hereisthat if you navigate off that page, and go back to /
proj ect Edi t. sean?pr oj ect | d=12 youwill end up back in the same conversation. Seam also lets
you assign a timeout value for conversations and if needed, you can assign a different timeout value for
individual conversations. Tiethisinwith RESTful Urlsusing URL rewriting which now comeswith Seam,
andyou canuse/ proj ect s/ 12/ edi t asyour URL and not only will it manage your conversation for
you, but it will give you a bookmarkable URL with JSF.

Seam also has a great Events system which lets you trigger actions in backing beans in response to
events raised by your application, or events fired by the Seam framework itself. These events work on a
subscriber basis so adding another observer to the event is a simple as annotating a Seam component with
@server ([ event Nane] ) . You can also raise your own events and add observers to them so you
could have a bean that receives a specific event (i.e. closing a case) to send an email to a supervisor. Data
can also be passed in events so the particular case can be passed to the event observer.

Theother aspect of Seamisasaconversational backend for non-JSF front ends. | haven't really played with
thisthat much, but thereis a Wicket-Seam interface in the works, there have been a number of posts about
getting GWT to work with Seam, and Exadel have released Flamingo which is their Seam interface for
Adobe Flex. Seam lets you write conversational Web Services which is another way to get more mileage
out of the code you write.

Seam Remoting lets you call your server side Seam Components from Javascript with a couple of bean
annotations and javascript include files added to the web page. This opens up plenty of possihilities for
creating lightweight sitesthat run mostly on the browser with only aminimal amount of server interaction.
Not only can you call business bean methods but also gain access to your domain model from javascript.
Y ou can also use conversationsin your interactions with the server.
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Chapter 4. Summary

First off, these are two excellent solutions to have to choose between. Most of the problems with basic
CRUD web development can be solved with either of these frameworks, and it's fairly safe to say that
there are no real reasons not to use either of these.

4.1. Comparing Solutions

4.1.1.

4.1.2.

Let's start by recapping some of the differences between the two and noting their respective strengths and
weaknesses in different areas

Configuration

Seam comes with Seam-Gen which is a command line tool to get you started writing Seam applications.
Alternatively, you can use the JBoss Tools / JBoss Developer Studio tools to create applications. Seam
requires you to list any page flowsintheconponent s. xm file. Annotations are usually used to name
components in source, but that too can be donein conponent s. xm . Pageflows are invoked by name
when a conversation is started.

Spring essentially leaves application creation up to the developer which isn't surprising given that Spring
givesyou unlimited options on thelibrariesyou can usewith it. Web Flow configuration involvesanumber
of different classes and beans. It also requires you to be running Spring MV C underneath it all. It wouldn't
be a Spring solution if you couldn't interchange nearly each and every part of the solution. For that reason,
I'm sure there are no limits on how you could set up the mappings between URLs and flows. The default
isto map URL sto flowswith the option of using wildcards. Spring beans are defined either by annotation
or using xml configuration files. These can be imported into the spring config files so there is no rigid
structure in terms of content or location.

Flow Variable Declarations

In addition to the statel ess, session and application scopes, both frameworks offer additional scopes. Spring
offersaflash, view, flow or conversation scope, with the conversation spanning one or more flows. Seam
letsyou define a conversation scope which is equivalent to SWF'sflow scope, or a page scope which holds
the object in the page and appears similar to Spring's view scope. As amodifier to the Seam conversation
scope, you can indicate that an object is created per nested conversation giving it a scope limited to that
conversation, similar to Spring's flow scope.

Spring lets you wrap values in a JSF Dat aMbdel which can be specified in the flow. Seam also enables
you to easily do so using an annotation which requires that you have an actual class to annotate. If you
defineaquery inconmponent s. xni then thereis no way to wrap the resultsin aDat avbdel .

Regarding instance declaration, Spring uses a 'push’ convention over 'pull’ while Seam can use both
although it tends towards the pull convention. With Spring, you need to declare a datainstance in the flow
before you useit, whilewith Seam, you typically declare how that datais created with afactory annotation
before you can use it. When it is requested (usually from areference on a JSF page), the data instance is
created and put into one of the Seam variable contexts (depending on the assigned scope). Alternatively,
you can just outject object instances from classes to emulate a push technique, athough this technique
requires you to call amethod call on the bean to trigger the outjection process.

Seam uses a global approach to defining it's named beans which gives you the benefit of being able to
define beans once and use them anywhere in the application. Seam also allows you to create multiple
instances of the same class with different names and possibly different scopes. Defining a component
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with per Nest edConver sat i on givesyou most of the power of Spring's declaration within the flow.
However, thiscannot easily be applied to the persistence context which by default, only allowsoneinstance
per conversation stack.

Since Spring defines the data in the flow itself, it gives you slightly more control on a per flow basis,
but it could lead to repetition and the possibility of variable names stepping in each others toes as one
flow invokes another flow. However, this could be managed by scope control of the variables created and
mostly using the more restrictive flow scope, and only using conversational scope when needed. Flow
inheritance could solve the repetition issue, but it might be overkill to create a flow with common codein
just to be inherited by two flows (i.e. edit and view CRUD pages).

Conversational URLS

Seam offers natural conversation urls where the conversation is identified by a an identifier that is
contextual. By default, a Seam url with a conversation is part Edi t . sean®?part | d=1234?ci d=5
where the conversation is identified by the ci d parameter. You can define a naturial conversation for
that page that makes the conversation 1d defined by the part number parameter instead so rather than
have a synthetic conversation id of 5 passed in a parameter caled ci d , you will have a contextua
conversation id defined by the part number in the part | d parameter. This leaves you with a URL of
/part Edit. seanPpart] d=1234, or, if you use the UrIRewriter a RESTful URL of / parts/

edi t/ 1234 . Spring appends something like ?execut i on=e3s1 on to your URLswhich can be quite
ugly. The's ' part of the URL indicates the state and increments for each page in the flow. It is this that
identifies each state point in the flow allowing us to use the back button to get to any point in the flow
and essentially, travel back in time to that point, and resume the flow from that point. Seam just has one
conversation that spans all pages that participate in it and only one set of state which is the current state.

Page flows

Both solutions provided an easy way to write navigation rules and flows, and took very different
approachestoiit.

Spring navigation is more decoupled from the view than Seam. Spring favors returning action strings like
save,cancel ,orsel ect fromthe view and executing code within the flow based on those actions.
It is probably the more technically correct way to do it from the sense of decoupling the view from the
navigation and business logic. While the existing navigation language is simple, but fairly adequate, the
Web Flow team has talked about adding new features based upon user feedback. On important feature |
found was the ahility to put as many commands as you wanted in the transition segments.

Seam gives devel opers a choice of navigation methods. While you can use the JSF based navigation, it is
much easier to use one of the two alternatives. If you use pages. xnl for navigation, you navigate based
on string actions, on logical statements, and it also depends on what method the string action was returned
from. However, you cannot call methods in response to those string actions as part of the navigation.
Typically this means your view has to call a method to perform an action and you navigate based on the
outcome of that action. In order to use string actions in your view and call methods on the back end, you
must use page flows like Spring Web Flow does. Having multiple navigation methodol ogies might seem
overkill and complex, but it does offer solutions of different degrees. The page flow language does feel
rigid, and unforgiving in many ways. There's no way to make multiple method calls, there's no way to
outject values to the parent conversation. It often feels like you are digging for ways to do things which
should be intuitive.

Another issue is that if you navigate through the flow, and click the back button and try to take another
path, you get Illegal Navigation error messages. Thisis because the flow isn't synchronized with the view.
If you navigate from page A to page B, and click the back button and try to navigate off page A using
action string "XYZ", the pageflow handler is still on page B, and since page B doesn't know about action
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string "ABC", it throws anillegal navigation error. Spring has afiner granularity in storing its state. When
it appendsthe execution infointheurl, itisof theformexecut i on=e3s4 . When you navigate through
the flow the number after the 's' increments, so Spring stores not only the state for the flow, but also for
each state of the flow on a page by page basis. This is handy for avoiding problems like the one shown
above, but can come with it's own set of headaches. Spring however lets us discard or invalidate history
on atransition by transition basis.

One thing that should be noted is that it appears that Spring Web Flow cannot be used for pages not
included in aweb flow. If you have a page that is not in a page flow and you want to display some data,
then you still need to provide some way to generate that data and bind it to the EL expression for JSF
to display. For this reason, any time you want to use Web Flow for passing data to JSF, it must be done
within aflow. While thereis a JSF variable resolver for Spring, it meansyou haveto learn and use awhole
different technique for implementing JSF pages with Spring. On the other hand, you could also use this
as an opportunity to delve in to some Spring MV C for those pages since you already have most if not all
Spring MV C elementsinstalled in your application.

Seam on the other hand is designed to be used with varying degrees of intrusion into your pages. Y ou don't
have to start a conversation and a pageflow in order to use the Seam defined variables. The expression
#{ pr oj ect s} worksin any page and even outside of pages because the declaration is application wide.
This can even make your java code conversational since it always executes within a conversation. EL
expression values can be used for error messages, navigation rules, in any email or PDFsyou generate and
even logging. Overall, Seam delivers a more unified and integrated approach to fetching and generating
data than Spring.

One point where Spring shinesisthe ability to localize the datain aflow resulting in cleaner nested flows.
With Seam, datais declared globally, thereisthe @er Nest edConver sat i on annotation that can let
you define new instances of variables in a nested conversation which is a half measure to achieving the
same functionality. However, passing data to a nested or parent conversation is not easily done. Part of
this probably stems from Seam's perception of nested conversations. To Seam, a nested conversation is
meant to be a part of the parent conversation, not a separate action. |.e. choosing a hotel room type in the
nested flow for ahotel booking that isin the parent flow. Spring on the other hand can let you use subflows
as totally separate and encapsulated processes such as editing an issue, going to select a project for the
issue, and then choosing to add a new project). This behavior is very thick-client-ish since it gives the
usersalot of flexibility. However, in Seam, as soon as you go to create anew project, it would look up the
pr oj ect variable and find the instance from the parent conversation, thus preventing you from adding
a new one. You would then have to add the Per Nest edConver sat i on annotation to the projects
bean which could introduce problems of its own. While this is very potential problem, it isn't a big one.
Interfaces that let users go round in endless circles usually end up with the user getting lost and to some
degree should be somewhat constrained. However, it was impressive going round in circlesin the Spring
implementation and having Spring keep track of my flows and data instances and shuffling up and down
the conversation stack with ease.

Documentation and Examples

Seam has excellent documentation, and alarge number of Samples, with a 650+ page PDF manual starting
with simple examples and documenting most of thefeatureswith amini example of the syntax for each. The
documentation for core Spring is excellent, however the documentation for Web Flow is lagging behind
with most functions having little coverage. This is understandable to a degree, and Seam documentation
was lacking (although a little better than SWF's current state) for the first few releases until Gavin took
the time to document and it grew from 250 pages in 1.2 to 350 pages in version 2.0.1 to 650+ in 2.1.0.
However, poor documentation can be annoying, especially after | wasted a couple of hours trying to get
theexpressioncur r ent Event . ent i t y towork when changesin theweb flow APl madein May 2008
required it to be current Event . attri butes. entity . The documentation, as of January 2009
still reflectsthe old version. It wasn't until | read the release notesthat | found out about the change. Spring
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has only afew examples, mainly a duplication of the Seam booking application, with one version for each
of the different web flow technol ogies. Since many people use the examples asabasisfor finding solutions
to their own problems, fewer examples means less chance that people will find answers within them.

A Complete Solution?

It might be unfair to compare how far these two products go to provide a complete solution since Spring
isn't aiming to do that. Spring offers page flow control and stateful data management on top of its [oC
container and other core functions. It doesn't strive to be a complete solution, and it expects you to add
in any additional nuts and bolts (i.e. security, Ajax Frameworks, iText or email generation) yourself, and
either implement your own Spring integration with third party libraries or hope the libraries aready have
it built in. Either way adding the pieces to the Spring stack would take time and the integration probably
won't be as seamless.

Seam on the other hand aims to be a complete software stack. Cynics might disagree with the idea of
someone else choosing which libraries they use for development since in this day and age it aimost feels
like Framework and library selection should be a full time job for Java developers. However, the Seam
team has strived to create a stack that really does deliver aimost everything a developer could need. Most
components could be replaced if needed, but out of the box, everything works together nicely. If you want
to get going and start writing an application with Seam and the JBoss Tools IDE, you can find yourself
very productive in less than a minute, complete with IDE integration and hot deploy.

Layering and Decoupling

Both frameworks let you design layered applications in order to separate concerns. They both let you
create Dao or Service beans which provide generic services to more function specific beans. Seam has
come under some fire due to the lack of apparent layering in the demo applications. However, the lack
of layering is by design in the demos (they don't really need it), and not because Seam is incapable of
layering. Y ou can add as much layering as your sanity will allow under Seam without a problem.

One advantage of JSF is the ability to decouple the view from the back end objects via the use of EL to
loosely couple beansto view elements. Seam expands on this with contextually named data that resultsin
less coupling between the view and the datain the conversation. If we usethe expression#{ cust oner s}
in several pages, our view is only bound to this expression. Seam then binds this expression to a method
or object using a factory. At a later date, we can change the factory for the cust omer s expression to
another method, or another bean, or even another layer in our applications and all bindings in our view
will get the data from our new source.

With Spring, because all of our variable declarations are in the flows themselves, if we want to fetch our
customers from a different location, we need to change the declaration in each flow that usesit. Thisis
because each flow couples that variable name to a method. Spring can eliminate the problem by layering
the application and havingacust omer Dao withaget Cust onmer s method which isthen coupled to the
expressioncust oner s intheflow. To changethe source of the data, you need change theimplementation
in the Dao. This would require alittle pre-thought before implementation. However, it does demonstrate
one reason why Seam doesn't require as much layering as it has an extralayer (Seam itself) between the
view and the backing beans.

Another aspect of thisis code portability. Spring maintains the same Model/Dao layering where the Dao
returns model data, and model datais put into the flow under a variable name which makesit accessible to
the view. Spring makes it fairly easy to take that Model/Dao code and use it in another application or test
environment, as well as keeping things lightweight. Seam on other hand promotes thicker classes in the
conversation. For example, the Ent i t yHomre beans contains the reference to the model entity instance,
as well as all the Dao functionality including a reference to the Ent i t yManager . While this is still
somewhat portable, there is a higher degree of integration of the code with Seam than with Spring's 'Roll
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4.1.8.

4.1.9.

Y our Own' data access approach. Y ou can of course roll your own data access layer with Seam, but then
you lose the ease of using the EntityHome/Query beans.

Taking the future into account

Of course, one factor in al of thisis how well the frameworks will weather the future. Nobody wants to
adopt aframework that will be extinct in a couple of years. Spring has somewhat of an advantage herein
that there are plenty of Spring users aready in existence, although few of those are Web Flow users. One
might compare that to the number of EJB users versus the number of Seam users since there are plenty
of people use EJB but without Seam.

Gavin King isworking on creating the Web Beans JSR (JSR-299) which will seek to make a standard out
of the component declaration model used in Seam and Google Guice. Thisis not a case of making Seam
a standard since | believe there are a number of differences between Seam and Web Beans. However,
once Web Beans is out, Seam will probably move towards being a Web Beans implementation and is
probably due to become the reference implementation for the JSR. Depite building the framework around
standards, thereis support for Wicket, Adobe Flex and GWT. A web beans standard can likely help those
integrations by standardizing the use of contextual named components. Web beans will also become a
more pojo oriented framework which could attract those that run screaming at the sight of EJBs. However,
since Web Beansis a standard, like all standards, it will not be as complete as either Seam or Spring as a
solution. One concern for Seam could be that once Web Beans comes out, will we start seeing Web Beans
based stateful frameworks without all the additional features that Seam has (pageflows, security, deep EL
integration etc) that might be more attractive as Seam-Lite.

Spring have been moving ahead with their own efforts to create a single full stack with the Spring
Application Platform focused around an OSGI based application server. They are passing up on the
standards and sticking with their own solutions. Interestingly enough Spring are pushing their own
application serversfor use with their own Spring stack, while the Seam team are making effortsto promote
cross server usage of Seam.

While many have aversions to standards (rational and otherwise), there is a varying degree of benefit to
adopting standard technologies. Seamisall about standards, and will probably continue to be aframework
built on standards. Spring on the other hand catersto the standards when they think it is prudent (i.e. plenty
of JSF integration with Spring Web Flow), and ignore them when they think it is not. Support for Spring
Web Flow with other frameworks is more likely to come from the other frameworks trying to integrate
with Spring rather than the Spring Team reaching out to other frameworks. The Seam team has made a
number of efforts to include other frameworks (i.e. Wicket, GWT and even spring), as well as other app
services (WebSphere OC4j, Glassfish).

Usability

Sometimes, SWFfeelslike amore professional and polished product with professional devel opersbuilding
real world products in mind. As such it seems not to suffer from some of the pains that Seam has, many
of which can be overcome, but some that require a little work. Even when things go wrong in Spring,
you get afairly clear error message most of the time (but not always!), sometimes even a suggestion on
how to fix it. With Seam, you often have to first decode the exception to determine where things went
wrong, and then fix the application. For example, if you have an error in your pageflow, it will often loop
endlessly complaining that the workflow hasn't started. Somewhere in there (or at the top of thelog) isa
helpful error message, but only if you are lucky and only if you dig for it. Usually the error messages are
cryptic and | find myself struggling to remember what kind of problem is represented by the symptoms
| am seeing rather than having a message telling me what happened. However, these are relatively small
problems and somewhat superficial even if they arefrustrating. Support on the groupsis often very helpful
since everyone is using the same product stack (in most cases, the same versions too), and not mixing and
matching libraries and library versions which can be a problem with Spring.
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4.2. Summing it up

These are two very good frameworks, with only small issues between the two which makes any kind of
summary or conclusion difficult to determine.

To get the obvious out of the way, Seam is jam packed full of features which many people might not
appreciate and consider Seam to be bloated or heavyweight which seems nonsensical given that Seam is
designed to be a complete solution in abox. That said, here we are looking at how well the frameworks
tackle most of the work we do which is CRUD with logical flows between pages.

While Spring Web Flow might offer a more lightweight solution as an optional plugin to your web
framework stack, it lacks the same deep integration that Seam has. Like many Spring libraries which can
be bolted on to your projectsit takes alittle work and sometimes even some code to get the different pieces
working together.

If you are using JSF and have no problems using EJB3.0 (but not requiring it) with adefault stack of JBoss
AS and Hibernate then Seam iswell worth taking alook. | think Seam as aback end to JSF can be easier to
usewiththe EL integration and the narrower focus of the framework makesit more powerful out of the box.
There are still some points which need polishing up on, but for the most part they can be worked around.

If you favor Spring libraries then you can feel right at home with Spring Web Flow as it will meet most
of your needs and integrates the same way most of the other Spring plugins do. The weakest points are
exception handling, passing messages outside the flow and the issue of choosing between using a flow
for each page or using another technique to create non-flow JSF pages. Any weak or missing points can
probably be resolved through custom code.

The Spring solution isn't as well integrated as the Seam solution which is good and bad for both. When
Seam makes a mistake it is hammered all the way through the framework while Spring requires you to do
more work but gives you alittle more control on afew features. However, in some areas, Spring provides
no support for some features and expects the user to handle those pieces. JBoss has some potential to
add features to Seam that can bring some aspects up to par with that of Spring Web Flow. For example,
defining variables in a pageflow or even in pages. xm making it local to that flow or page, giving the
persistence context more flexible scopes, and allowing multiple action calls during navigation transitions.
These are probably not without backwards compatibility issues, but it would allow Seam to take on some
of SWF's strengths.

IDE support for Seam really shines since they partnered with Exadel and the code suggestion for Seam
components (even EL expression within Java code) is wonderful. Spring also has IDE plugins but again
suffers from the lack of deep integration in the Spring framework. Thisidea of afull stack offering deep
integration while the lighter stack offers|essintegration is acommon theme between these two solutions.

Regardless, both projects have been well received, and appropriately so as these are two excellent and
freely available tools. While they both have strengths and weaknesses, they are both great frameworks.
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Chapter 5. The Wicket Factor

After completing this set of articles, | decided to take alook at this same project and try and implement it
with aframework that didn't provide conversational and flow functionality. Rather than start from scratch
with something like PHP or Spring MV C which would make the stateful ness completely manual, | decided
to try and write it in Apache Wicket [http://wicket.apache.org/] which is another framework I'm afan of.
Wicket is aframework which totally abstracts the HTTP and web mechanisms allowing the devel oper to
write their application using pure java and Object Oriented code, more like a Swing Application.

Thisisn't meant to be a strict head to head against Seam and Spring for a number of reasons. First, Seam
and SWF both offer built-in functionality to solve the problems we are trying to work around. Wicket just
gives you the environment to build your own solutions to those problems. The value-add from Wicket
is that it stays out of your way and only acts as a very thin layer between your OO Java code and the
server. Because Seam and Spring Web Flow were supposed to handle the issues of creating stateful web
applications, | had a'rule' that the applications should be mainly built using the features out of the box
rather than those which were created from code. With Wicket, just about every page you write involves
writing some code so that rule doesn't quite apply.

If there is any comparison it would be how easy it is to implement similar functionality using Wicket.
Granted, thereisalot of codein Seam and SWF that does alot of work, however | think it quite likely that
implementing lightweight alternatives to some of the most used core functionalities of these frameworks
is possible with Wicket.

5.1. Getting Started

Creating an application with Wicket is simple, simpler than the other two frameworks especially if you
are using Maven. The Wicket web site al so includes instructions on starting a Wicket project with Maven.
To set up the application in Eclipse, just create a new web application, and create a subclass of a wicket
WebAppl i cati on. Theonly requirement hereis that you implement the get HomePage method that
returns the default page class. Only a minimal amount of xml needs to be added to web. xm to add the
Wicket servlet and give the class name of the Web Application class. Thereisno other XML configuration
required for Wicket.

Example5.1. W cket Tracker Appl i cati on.java

public class Wcket Tracker Applicati on extends WebApplication {

@verride
public d ass get HonePage() {

return ProjectlistPage.class; //we'll define this later
}

}
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Example5.2. Web. xmi

<filter>
<filter-name>W cket Tracker App</filter-nane>
<filter-class>
org. apache. wi cket . protocol . http. WcketFilter
</[filter-class>
<init-paranp
<par am nane>appl i cati onCl assNane</ par am nane>
<par am val ue>
org. wi cketracker.web. Wcket Tracker Appl i cati on
</ param val ue>
</init-paranp
</filter>
<filter-mppi ng>
<filter-name>W cket Tracker App</filter-nane>
<url-pattern>/*</url-pattern>
</filter-mppi ng>

Wicket pages work by defining a page class and some HTML with the same file name for each page in
the application. The HTML and the class reside in the same source package, but Wicket can be configured
to keep the HTML in another location. In a Wicket page, the HTML contains the markup and in the
corresponding class, you create java-side components to be bound to the markup. The concept is easy
to understand once you see an example. We'll start with our project view page which consists of the
Pr oj ect Vi ewPage. j ava class and the markup Pr oj ect Vi ewPage. ht m . I've also created a
simple template called BasePage which aso consists of some HTML and a class from which our pages
will extend. Thisis markup inheritance and is how Wicket handles templating.

Example5.3. Proj ect Vi ewPage. ht nl interface

<htm >
<body>
<wi cket : ext end>
<t abl e>
<tr>
<td class="I|abel ">l D</t d>
<td><span w cket:id="id">{id}</span></td>
</[tr>

<tr>
<td class="|abel ">Titl e</td>
<td><span w cket:id="title">{title}</span></td>
</[tr>
</t abl e>
</ wi cket : ext end>
</ body>
</htnm >
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| used atable for the layout ssimply because | didn't want to clutter the HTML with additional markup
to make things lay out nicely. Here we have the Id and Title captions created as spans that contain
wi cket : i d attributes. These attributes provide away to bind the markup to the server side components
we will create in our backing java code.

Example5.4. Pr oj ect Vi ewPage. j ava class

public class ProjectVi ewPage extends BasePage {

public ProjectVi ewPage(PagePar aneters paraneters) ({
Long id = Paranlktils.getlLongObject(paraneters, "projectld");
Project project = EMr. createEntityManager().find(Project.class, id);
add(new Label ("id", project.getld().toString()));
add(new Label ("title",project.getTitle()));

}
}

In the Java class for the project view page, we get the pr oj ect | d from the page parameters, load the
project and then create the Wicket label components using the pr oj ect object to provide values for the
components.

We can create a similar page with the same kind of code for the | ssue object which we will call
| ssueVi ewPage . When we get to them, the edit pages for the project and issues will be somewhat
similar which makes you realize that one key fundamental to developing with Wicket is that you can
leverage all the best Java design practices to reduce complexity and repetition. For example, the code to
grab the I1d from the parameters and load the object could be genericized including handling errors for
missing parameters or missing entities. When you start using Wicket, you almost get a case of code freeze
as you start thinking of the possibilities for creating very re-usable code and mini-frameworks with just a
small amount of code. In these examples, | have opted not to go a generic route but have focused on the
different ways that Wicket will let you do certain things.

One common feature in Wicket is the concept of models which provides Wicket components with source
data for display. Initially, you might find yourself just passing the String values to the component as the
model like we did in the pr oj ect Vi ew page. Models can also be objects that implement the | Mbdel
interface. This simple interface provides amechanism for the component to consume the model as needed
from the implementation. The implementation could just hold asimple object reference, or it could trigger
the fetching of data from the database or some external source. Again, the abstraction leads to unlimited
possibilities.

| implemented the IssueView pagealittle differently by using aConpoundPr oper t yModel whichcan
be applied to a parent container such as a page, form or panel and be shared with the child componentsin
that container. The child components take their values from the model using the reflected property values
based on the component ids. The ConpoundPr opert yMbdel becomes far more useful when we are
editing values and it provides the two way binding by reading the values from the model and pushing them
back into the model on the update.
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Example5.5. | ssueVi ewPage. j ava

public class |IssueVi ewPage ext ends BasePage {

public |ssueVi ewPage(PagePar anmet ers paraneters) {
Long id = Paranlktils. getlLongObject(paraneters, "issueld");
i nitPage(id);

}

public void initPage(final Long id) {
| ssue i ssue = EMF. creat eEntityManager().find(lssue.class, id);

| Model compound = new ConpoundPr opertyModel (i ssue);
set Mbdel ( conpound) ;

add(new Label ("title"));

add(new Label ("description"));
add(new Label ("id"));

add(new Label ("project.title"));
add(new Label ("status.title"));
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Example5.6. | ssueVi ewPage. ht m

<htnl >
<body>
<wi cket : ext end>

<t abl e>
<tr>
<td class="I|abel ">l D</t d>
<td><span w cket:id="id">{id}</span></td>
</tr>

<tr>

<td class="label ">Titl e</td>

<td><span w cket:id="title">{title}</span></td>
</tr>

<tr>

<td class="I abel ">Descri ption</td>

<td><span w cket:id="description">{description}</span></td>
</tr>

<tr>

<td cl ass="1abel ">Proj ect</td>

<td><span wicket:id="project.title">{project}</span></td>
</tr>

<tr>
<td class="Il abel ">St at us</td>
<td><span wi cket:id="status.title">{status}</span></td>
</tr>
</t abl e>

</ w cket : ext end>
</ body>
</htm >

Note that the text in curly braces acts as a simple visua placeholder for the content while we edit the
page and serves no purpose. We call our i ni t Page method to setup the page components, and since
we are binding the form to a Conrponent Pr oper t yModel we need to give the components and the
associated markup thesamewi cket : i d attribute asthe name of the propertiesthey will be bound to. We
also have properties on the entity that are objects (i.e. project and status) so we need to name our wicket
components like we would access the property injavaor JSFi.e.proj ect. titl e.Webhind our model
to the top level page and the child components use that model to obtain the values based on their name.
Thereis alogical process to locating a model for a component which involves seeing if one is attached
to the component, and then searching up the component hierarchy until it finds one. In this case, it finds
the compound property model and uses its component name to get the actual value. If you aren't afan of
reflection or you have some more complex needs, you can always just push the values into the component
likewedid for the project view page. Note though that you would also have to handle extracting the values
from the components when the page was submitted.
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Now letstake alook at the codefor the project list page which usesthe Pr oj ect Li st Page. j ava class
andthePr oj ect Li st Page. ht Ml markup. We want to fetch thelist of projects, and then bind them to
some table markup in the page. Let's start with the markup since it will help make the page code clearer.

Example5.7. Pr oj ect Li st Page. ht m

<htm xm ns="http://ww. w3. org/ 1999/ xht m "
xm ns: wi cket="http://w cket.apache. org/">
<body>
<wi cket : ext end>
<tabl e cl ass="dat aTabl e">
<tr>
<t h>I D</t h>
<th>Title</th>
<t h>Li nk</t h>
</tr>
<tr wicket:id="IistView >
<td><span w cket:id="id">[1D] </span></td>
<td><span w cket:id="title">[Title] </span></td>
<td><a href="#" w cket:id="viewLi nk">vi ew</ a></t d>
</tr>
</t abl e>

</ w cket : ext end>

</ body>
</htnl >

This is the markup for the project view page. It contains a HTML table with a header row, a row with a
I i stVi ewwicketid on it, and some columns. The columns contain either spans or alink with awicket
idinit. Now let uslook at the page code for the project listing page.
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Example5.8. Proj ect Li st Page. j ava

public class ProjectlListPage extends BasePage {

public ProjectlListPage() {
super();
i ni tPage();

}

public void initPage() {

Loadabl eDet achabl eMbdel nodel = new Loadabl eDet achabl evbdel () {

@verride

protected Object |oad() ({
Proj ect Dao dao = new Proj ectDao();
dao. set Enti t yManager (EMF. cr eat eEnt i t yManager ());
return dao.listProjects();

}
b
ListView listView = new ListViewm("listView,6 nodel) {

@verride
protected void populatelten(Listlitemitem {

/lget the project for this row
Project project = (Project) item getMbdel Cbject();

//add the conponents for this row
i tem add(new Label ("id", project.getld().toString()));
item add(new Label ("title", project.getTitle()));

/lcreate a link for the project view page
PagePar anet ers parans = new PagePar aneters();
par anms. add("projectld", project.getld().toString());
i tem add( new Bookmar kabl ePageLi nk("vi ewLi nk",
Proj ect Vi ewPage. cl ass, parans));

}
b

add(listView;
}

Thiscode hasacoupleof new thingsgoing on. For themodel, weused aLoadabl eDet achabl eModel
which acts as a proxy and only loads the actual data when needed by calling the| oad method. This data
is detached (set to null) when the det ach() method is called which means that we only keep our data
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around as long as we need it and it is not stored with the page object, the Model proxy is stored instead
which saves server session space. Once we have our model, webindittoali st Vi ewcomponent which
provides a means of iterating over a collection of items. For each row, the popul at el t emmethod is
called and components can be added to that row.

We also created our first link in Wicket. | found linking was a little cumbersome at first given that
there is now obvious way to do it. In the HTML, we create a link with an empty hr ef attribute
and we give it a wicket id. In the java code, we create a link component with the same component
Id, a Wicket WebPage class, and we add the optional parameters to pass the proj ectld for
that row. If you execute the application, you will see that the link generated is  proj ects?
wi cket : bookmar kabl ePage=: or g. wi cketracker. web. pages. proj ects. Proj ect Vi ewPageé&pr oj e
. Kind of ugly huh? Thankfully, we can beautify it by mounting the page as one that can be bookmarked.
In our main Web Application class, we can add the following code to make our URLs more user friendly.

Example5.9. W cket Tr acker Appl i cati on. j ava

public class Wcket Tracker Appl i cation extends WbApplication {

@verride
public d ass get HonePage() {
return ProjectListPage. cl ass;

}

@verride

protected void init() {
super.init();
nount Bookmar kabl ePage("/ proj ects", ProjectlListPage. cl ass);
nount Bookmar kabl ePage("/ proj ect Vi ew', Proj ect Vi ewPage. cl ass);
nount Bookmar kabl ePage("/i ssueVi ew', |ssueVi ewPage. cl ass);

}

}

Now when we look at our URLs, we will get something like  http://1 ocal host: 8080/
W cket | ssue/ proj ect Vi ew projectld/ 3/

5.2. Listing Issues

Our project view page needs to have alist of the issues for that project which entails grabbing the list of
issues for the project and putting them in atable. We will use a Wicket panel which are similar to facelets
inthat they have markup that can bere-used in several pages. Unlike facelets, thereis code associated with
the panel asthereiswith most other Wicket elements. The panel isbuilt the same way pages are, by using
markup and then code behind it binding the markup to server side components. One key differenceisthat
typically the model is passed into the panel constructor. Usually the data displayed in a panel depends
on the context of the parent page in which it is displayed. Consider a panel to edit an address where the
address to be edited depends wholly on the page it is contained in (person address, company address etc).
In such cases, the pandl itself is not responsiblefor loading the data, instead it relies on the containing page
to pass it the data. Of course, this is not always the case, and the required data may be generated in the
panel as the situation demands (i.e. a panel that lets you search for items). In our simple case, we want to
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pass in alist of Issues as the model into the constructor. However, good design with Wickets flexibility
says we can create constructors (or static methods) that take a pr oj ect | d and create a model for the
issuesfor that project and passthat on to the proper panel constructor. We can al so write something similar
to promote type safety so this panel is only ever passed alist of | ssue objects which are then wrapped
in amodel instance.

Example5.10. | ssuelLi st Panel . ht m

<htm xm ns="http://ww. w3. org/ 1999/ xht m "
xm ns: wi cket="http://w cket.apache. org/">

<body>

<wi cket : panel >

<t abl e cl ass="dat aTabl ">

<tr>
<t h>I D</ t h>
<th>Title</th>
<t h>St at us</t h>
<t h></th>

</[tr>

<tr w cket:id="issueList">
<td><span w cket:id="id">[1D]</span></td>
<td><span w cket:id="title">[Title] </span></td>
<td><span w cket:id="status">[Status]</span></td>
<td><a href="#" w cket:id="1inkVi em ssue">vi ew</ a><br/ >
</td>

</tr>

</t abl e>
</ w cket : panel >

</ body>
</htnl >
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Example5.11. | ssueli st Panel . j ava

package org.w cketracker.web. pages. i ssues;

i mport org. apache.
i mport org. apache.
i mport org. apache.
i mport org. apache.
i mport org. apache.

cket . PagePar anet er s;

cket . mar kup. ht m . basi c. Label ;

cket . mar kup. ht m . | i nk. Bookmar kabl ePageLi nk;
cket. markup. htm . list.Listltem

cket. markup. htm . list.ListView,

i mport org.apache. w cket. markup. ht nl . panel . Panel ;

i mport org.apache. w cket. nodel . | Model ;

i mport org.w cketracker. nodel . nodel . | ssue;

£ 22222z

public class IssueListPanel extends Panel {

public IssueListPanel (String id, |Mdel nodel) {
super (i d, nodel);
bi ndLi st ();

}

public void bindList() {
ListView listView = new ListView"issueList", get Model ()) {

@verride

protected void populatelten(Listltemitem {

| ssue issue = (Issue) item get Model Ohject();

i tem add(new Label ("id",issue.getld().toString()));

item add(new Label ("title",issue.getTitle()));

i tem add(new Label ("status",issue.getStatus().getTitle()));

PagePar anet ers parans = new PagePar aneters();
par anms. add("i ssuel d”, issue.getld().toString());
i tem add( new Bookmar kabl ePageLi nk( "1 i nkVi em ssue", | ssueVi ewPage. cl ass, parans))

}

b
add(listView;
}

The concept should be fairly simple. The constructor for the Panel takes amodel that we then bind to our
Li st Vi ewcdledi ssuelLi st . Thisi ssueLi st isreferenced in the markup in the table row. In the
Li st Vi ewanonymous class, weimplemented the popul at el t emmethod to bind the datafor that row
to theissue object for that row. We don't see any code to actually fetch issues because we expect the parent
container to do that for ussince all this panel knowsisthat it expectsalist of | ssue objects. However, this
code doesn't enforce that rule, you could send in alist of any type wrapped in amodel and it would accept
it. However, Wicket alows you to enforce type safety by creating methods to accept typed parameters.
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Thereisasmall gotchahereinthat you need to think ahead about theinterface to these panels. For example,
if the panel relied on a compound property model in the view, is it up to the panel owner (the page) to
wrap the datain that model, or should the panel receive the raw objects and then wrap them in a property
model ? It seems that the best strategy isto use the latter since then the panel getsto create the exact model
it needs, and the caller is presented with a type safe interface where it passes in (a list of) typed objects.
However, this leads to the problem of scoping the model, since you are passing raw objects, how is the
panel to know whether it is detachable, or whether it is to be serialized in the page? To get around this,
you could passin an | Mbdel instance that will be wrapped by the panel in a compound property model,
but then we lose type safety. Current versions of Wicket (1.3.6) don't have support for generics which is
a shame since genericized models would be a great help in cases like this. Regardless, code needs to be
documented to describe how to interface with these components.

Thisissue list panel can be reused in several places where we could passin different lists of issues. Here
wewill useit in the project view page to show thelist of issuesfor the project. To do this, we need to add
the panel placeholder to the project view page and add the panel and pass it a model in the page code.

Example5.12. Additional markup in Pr oj ect Vi ewPage. ht m for theissueslist
panel.

<div w cket:id="issues"/>

Example 5.13. Additional code in Pr oj ect Vi ewPage. j ava for the issues list
panel ini ni t Page()

| Model issuesMbdel = new Loadabl eDet achabl eModel () {

@verride
protected Object |oad() {
Proj ect Dao dao = new Proj ect Dao();
dao. set Enti t yManager (EMF. cr eat eEnt i t yManager ());
return dao. findl ssuesFor Project(id);

}
b

add(new | ssueli st Panel ("i ssues”, i ssueshbdel ));

That'sit, pretty simple. This code aso handles the issue of state management so the list is not saved with
the page since we are using a detachable model.

5.3. Editing Projects

To edit a project, we go through the same steps as before creating an HTML page and a java class with
the same name, and putting our markup in the HTML file and binding it to components in the java class.
This time, we will be creating text editors and submit button components. In this section, we will use a
For mcomponent to handle the form submission. We will create an inner class to define the form which
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will contain the edit controls and handle the submission. In the form submission, we will save the updates
tothe Pr oj ect instance.

Example5.14. Proj ect Edi t Page. ht ni

<htm >
<body>
<wi cket : ext end>
<formwi cket:id="forni>
<t abl e>
<tr>
<td class="| abel ">l D</t d>
<td><span w cket:id="id">{id}</span></td>
</[tr>

<tr>
<td class="label ">Titl e</td>
<td><input w cket:id="title" /></td>
</tr>
</t abl e>
<i nput type="submt" val ue="Save" w cket:id="saveButton"/>
<i nput type="submit" val ue="Cancel" w cket:id="cancel Button"/>
</fornmp

</ w cket : ext end>
</ body>
</htm >
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Example5.15. Proj ect Edi t Page. j ava

public class ProjectEditPage extends BasePage {

private final Long id;
private final EntityManager entityManager;
private final Project project;

public ProjectEditPage(PageParaneters paraneters) ({
id = Paramtils. get LongQbj ect (paraneters, "projectld");
entityManager = EMF. createEntityManager();
if (id==null) {
project = new Project();
} else {
project = entityManager.find(Project.class, id);
}
i ni tPage();
}

public void initPage() {
| Model propMdel = new ConpoundPropertyMdel (project);
add(new ProjectEditForm("forni, prophdel));

We are keeping hold of the instance of the Pr oj ect object and the Ent i t yManager instance in
the page object. This makes it easier to handle persisting the entity back to the same entity manager
without attachment issues. Thisis a questionable practice since this page will probably be serialized and
it would include the entity manager which may or may not be serializable. There may also beissuesin a
replicated environment where replicating the entity manager may have unintended consequences. We use
a ConpoundPr oper t yModel assigned to the form to set the values of the individual editors (Id and
Title). The form component is set up server side using an inner classcalled Pr oj ect Edi t For m.
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Example5.16. Pr oj ect Edi t For minner classin the Pr oj ect Edi t Page class.

cl ass Proj ect Edi t Form ext ends Form {

public ProjectEditForm(String id, |IMdel nodel) {
super (i d, nodel);
add(new Label ("id"));
add(new TextField("title"));
Button saveButton = new Button("saveButton");
Button cancel Button = new Button("cancel Button") {
@verride
public void onSubmit() {
set ResponsePage( Proj ect Li st Page. cl ass) ;
}
b

cancel But t on. set Def aul t For mPr ocessi ng(f al se);

add(cancel Button);
add(saveButton);

}

@verride
protected void onSubmt() ({
super.onSubm t();

/1 get the project fromthe nodel

Project project = (Project) getMdel Qbject();
Proj ect Dao dao = new Proj ect Dao();

dao. set Enti t yManager (entityManager);

dao. saveProj ect (proj ect);

/lredirect to the project view page

PagePar anet ers parans = new PagePar aneters();

par anms. add("projectld", project.getld().toString());
set ResponsePage( Pr oj ect Vi ewPage. cl ass, parans);

Another way we could have done thisis by not using an inner class and reproducing this code in the main
page class, and adding the components to a For minstance we created. We can demonstrate this in the
| ssueEdi t Page. j ava class.

For the issue edit page, our markup is pretty much the same as you would expect, text editors placed
inside a form with a save and cancel button. The HTML hierarchy follows the same structure as the
correlating components in the java class. The page at the top with a child form, and the id, title etc.. as
child components.
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Example5.17. | ssueEdi t Page. ht ni

<htm xm ns="http://ww. w3. org/ 1999/ xht m "
xm ns: wi cket="http://w cket.apache. org/">
<body>
<wi cket : ext end>
<form wi cket:id="forni>
<t abl e>
<tr>
<td class="Il abel ">I D</ td>
<td><span w cket:id="id">{id}</span></td>
</tr>

<tr>

<td class="label ">Titl e</td>

<td><i nput wicket:id="title" value="{title}" /></td>
</tr>

<tr>

<td class="I abel ">Descri ption</td>

<td><i nput wi cket:id="description" value="{description}" /></td>
</tr>

<tr>

<td cl ass="1abel ">Proj ect</td>

<td><span wi cket:id="project.title">Project.title</span></td>
</tr>

<tr>
<td class="I abel ">St at us</td>
<td><i nput wicket:id="status.title" value="{status}" /></td>
</tr>
</t abl e>
<i nput type="submt" val ue="Save" w cket:id="saveButton" />
<i nput type="submit" val ue="Cancel" w cket:id="cancel Button" />
<a href="projects">Back To Projects</a>
</fornmp
</ wi cket : ext end>
</ body>
</htm >

For now, | am leaving the project and status drop down selections astext fields. We'll look at turning them
into drop down boxes |ater. Here we are creating the form and attaching the child components within our
page instance as opposed to using an inner class.
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[7create our forminstance

Form form = new Form("form', nodel) {

Exatpbe 6118 | ssueEdi t Page. j ava
protected void onSubmt() ({
| ssueDao dao = new | ssueDao();

dao. set Enti t yManager (entityManager);

dao. save(i ssue);

set ResponsePage( | ssueVi ewPage. cl ass, new PagePar anet er s("i ssuel d="+i ssue. get | d(

}
b

//add the form components

formadd(new TextField("title"));

form add(new Text Fi el d("description"));
form add(new Label ("id"));

form add(new Label ("project.title"));
form add(new TextFiel d("status.title"));

/lcreate the form buttons
Button saveButton = new Button("saveButton");

//when cancelling, we check to see if it was a new issue
/lif so, we go to the project page
//otherwi se, we go to the issue view page
Button cancel Button = new Button("cancel Button") {
@verride
public void onSubmit() {
super.onSubm t();
PagePar anet ers parans = new PagePar aneters();

if (issue.getld() == null) {
//goto project view since this issue doesn't exist
par anms. add("projectld", projectld.toString());
set ResponsePage( Pr oj ect Vi ewPage. cl ass, par ans) ;
} else {
/1 goto issue view page
par anms. add("i ssuel d”, issue.getld().toString());
set ResponsePage( | ssueVi ewPage. cl ass, par ans) ;
}
}
b

//we don't want to handl e the submit on clicking the button
cancel But t on. set Def aul t For mPr ocessi ng(f al se);

//add the buttons to the form
form add(saveButton);
form add(cancel Button);

//add the form
add(form;
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That's a lot of code, but it actually does quite a bit. We perform some real-world validation on the input
parameters and if it fails we immediately jump to another page and pass an error message. If the user
cancelsthe editing, wejumpto either theissue view pageif thiswasan existing I ssue, or to the project page
if this was a new issue (and therefore there is nothing to view). Compared to the XML based navigation
of JSF this appears nice and tidy as well as being flexible enough to handle complex cases with java
code. Furthermore, we didn't have to jump to different files to handle the different pieces of the process.
If we get to a point where a page needs multiple navigation rules depending on how it is used, we can
implement some additional code later, even in a separate class if needs be and refactor our existing code.
Also, rather than create a new inner class, we created our own For minstance, bound it to the model and
added componentsto it in the page itself. The def aul t For mPr ocessi ng on the button is similar to
the immediate attribute on JSF buttons. When this is turned off, Wicket skips the conversion, validation
and model updating stages of the request process.

5.4. Enhancing The Application

5.4.1.

So far, we have handled the basics of aweb application. Loading, displaying, editing and saving data. The
Seam vs Spring Web Flow articles also tackle more complex issues such as stateful navigation. The main
test for thiswas the ability to edit an object (like the issue), go to another page to select a project and then
come back to the issue editor with the original issue changesintact and the new project selected. The goal
wasto seeif the frameworks would provide us with high level functionality without forcing usto develop
unscal able and complex low level solutions.

Entity Drop Downs

First though, let's start by creating drop downs from entity objects and bind them to an object property and
welll see if Wicket handles the conversion and update easily and correctly. Well start with fetching the
list of statusvaluesinthel ssueEdi t Page .

74



The Wicket Factor

Example 5.19. Adding issue statusdrop downs| ssueEdi t Page. j ava.
public class |IssueEditPage extends BasePage {

private final List<lssueStatus> statuses;
public |ssueEditPage(PageParaneters paraneters) {
//1oad the list of issue status val ues

| ssueDao dao = new | ssueDao();

dao. set Enti t yManager (entityManager);

statuses = dao.listStatuses();

i ni tPage();
}

public void initPage() {

Dr opDownChoi ce st atusSel ect = new Dr opDownChoi ce("status", statuses);
form add(statusSel ect);

We removed the original component for st at us. titl e and replaced it with the above drop down
choice. We also changed the HTML markup to use a select.

Example 5.20. HTML tousea select instead of text in | ssueEdi t Page. ht m
<sel ect w cket:id="status" value="{status}" />

Because we are using the compound model in the form which references the issue, we need to refer to
the st at us property of the | ssue object. This code will give us the ability to show the issue statein a
drop down and when we save it, write the value back to the issue's status property because we are using
aComponent Pr opert yModel .

Figure5.1. Drop downsusing Wicket
As you can see, it works, aimost. We need to display the correct text in the drop down as we currently

display thet oSt ri ng() vaue. Looking at the options for creating a Dr opDownChoi ce , wecan also
passinan | Choi ceRender er . We add that as an anonymous class to the constructor. Obvioudly, the
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better solutionisto creating aclassthat implementsthisinterface for thistype so it can be reused anywhere
we need to display the issue status information.

Example5.21. Addingthel Choi ceRender er tol ssueEdi t Page. j ava

Dr opDownChoi ce st atusSel ect = new DropDownChoi ce("status"”, statuses, new | Choi ceRe

public Object getDi splayVal ue((hject object) {
return ((lssueStatus)object).getTitle();
}

public String getldVal ue(Cbject object, int index) {
return ((lssueStatus)object).getld().toString();

}
1)

Figure5.2. Wicket drop downswith properly titled choices

That was pretty painless and avoided the problems of having to wrap the objectsin aDat aMbdel asJSF
does. When we change values, and save the issue, the correct value is put into the status property thanks
to the ConpoundPr oper t yModel .

5.4.2. Selecting Projects

Now let's see how we can navigate from the issue edit page, select a project and go back to the issue edit
page to resume editing the issue. First let's consider how we do this since we are completely on our own
on how we implement it. We want to navigate to the project page and when we select a project, put it
into the pr oj ect property on the issue we are editing and return to the issue edit page. Thisis all while
keeping any changes we made to the issue before we navigated away to the project page and back. Let's
look at the project list page first to see how this might be done. We want to add a column containing
aselect link in the list of projects in the project list page to select that project. In the backing code, we
add this link component and give it an on click handler which calls a method to handle the selection. The
handl eSel ect method is empty and will be filled in by the calling page since only that page knows
what to do when you select an entity.
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Example 5.22. Adding the select link in the Pr oj ect Li st Page. j ava..

public void initPage() {

Loadabl eDet achabl eMbdel nodel = new Loadabl eDet achabl evbdel () {

b

ListView listView = new ListViewm("listView,6 nodel) {
@verride

protected void populatelten(Listlitemitem {

final Project project = (Project) item getMdel Cbject();

i tem add(new Label ("id", project.getld().toString()));
item add(new Label ("title", project.getTitle()));

/1 Addi ng the select link here
i tem add(new Li nk("select") {
@verride
public void ondick() {
| og. debug("Submit clicked on project");
handl eSel ect ( proj ect);

}
1)
}
b
add(listView;
}

In our Proj ect Li st Page. ht Ml page we add the link into a new column in the table showing the
list of projects.
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Example5.23. Proj ect Li st Page. ht ni

<t abl e cl ass="dat aTabl e">
<tr>
<t h>I D</ t h>
<th>Title</th>
<t h>Li nk</t h>
<t h>Sel ect </t h>

</[tr>
<tr wicket:id="listView >
<td><span w cket:id="id">[1D] </ span></td>
<td><span w cket:id="title">[Title] </span></td>
<td>
<a href="#" wicket:id="viewLi nk">vi ew</ a>
<a href="#" wicket:id="editLink">edit</a>
</td>
<l-- New Sel ect Link Goes Here -->
<td><a href="#" w cket:id="sel ect">Sel ect </a></td>
</[tr>
</t abl e>

Going back to our issue editor page, we add a button next to our project display text to invoke the project
selection.

Example5.24. Addingthe project change button toour | ssueEdi t Page. ht il .

<tr>
<td cl ass="1 abel ">Proj ect</td>
<td>
<span wicket:id="project.title"” >{project}</span>
<i nput type="submit" w cket:id="select" val ue="Change"/>
</td>
</tr>

We then add the corresponding "Change Project” button component in the | ssueEdi t Page. j ava
code. IntheonSubmi t () method of the button we set the response to point to an instance of the project
list page. We pass an instance that we create here as an anonymous class because we want to override
the handl eSel ect method in the Pr oj ect Li st Page class to set the pr oj ect property on the
i ssue entity in this page. After assigning the project, we set the response page to this instance of the
| ssueEdi t Page class. This causes usto end up back on the original page that we called the project list
page from with our origina changes to the issue object. To spice things up a bit | put in some validation
so you couldn't select the project with anid of 3 just to see how easy it isto validate that selection and stay
on that same page while passing a message back to the user.
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Example5.25. Addingtheproject selection buttonin Pr oj ect Edi t Page. j ava.

Butt on changeProject = new Button("btnSel ectProject”) {

@verride
public void onSubmit() {
set ResponsePage( new Proj ect Li st Page() {
@verride
public void handl eSel ect (Project entity) {
if (entity.getld() == 3) {
get Session().error(
"cannot select project with Id 3");
} else {
i ssue. set Project(entity);
set ResponsePage( Proj ect Edi t Page. t hi s);

changePr oj ect . set Def aul t For mPr ocessi ng(f al se);
f orm add( changePr oj ect) ;
add(fornj;

Y ou may have noticed isthat the select link is always displayed on the project list. In the Seam and Spring
JSF versions, we aways hid it if there was no selection possible. The reason | have not done so here is
because there are ways to do it by componentizing your table and columns which | didn't get in to here.
However, the solution isrelatively trivial, but requires replacing the table with aDat aTabl e component
and defining your columns in code. The Dat aTabl e is part of the wicket extensions.

This solution for handling more complex navigation works, and it works really well. It doesn't involve
amess of HTML or XML, just some Java code. Granted, a rigid implementation like this can soon get
complex if you need something more sophisticated, however, Wicket makes it easy to knock up a more
generic version in a small amount of time. This mechanism is re-usable, and the project list page knows
nothing about the calling page which is how we want it. One subtle gem here is the fact that unlike the
managed environments of Seam and Spring, you can just create a new anonymous class and override
methods to change functionality. This isn't possible with Seam and Spring because they are managed
environments and you never create your own components, therefore such dynamic interactions can be
harder to implement leaving you to hard wire the relationships between the issue editor and the project
selection.

5.5. Summing Up Wicket

Wicket is areally good framework to use, it lays out a minimalist set of ground rules and gives you a
great environment to work in. The first important aspect is the ability for Wicket to hold page state which
enables you to hold objects between requests. This is a fundamental piece of both Seam and SWF, but
Wicket offersthisin asimplified fashion where only the pageisheld as opposed to whatever conversational
objects you invoke as part of the flow, as well as incidental ones created by the framework (just look at
thelist of objectsin a conversionintheseam debug page).
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Wicket HTML markup consists of markers into which Wicket will place the component HTML. This
makes editing the view straightfoward and doesn't push too much decision making and certainly no
business logic into the view . On the back end, in the page object we add the components, couple them to
to models and set property values on the componentsthat altersthe final HTML. None of thisis controlled
fromtheview HTML, itisall doneonthejavaserver side. Thisserver side only approach makes component
instantiation easier and more natural but can be verbose. Y ou gain the benefit of | DE features which apply
to strongly typed Java code such as static typing, code completion, refactoring as well as renaming. To
access components in JSF you define a component in a web page, and it can optionally have a binding
to a bean property which will hold the JSF component reference on the server side. Wicket just holds the
components as a plain old java variable (pojv?) which is natural and efficient without the need to lookup
EL component bindings, but, this comes at the expense of having to explicitly declare each component
declaration, creation and binding in code. It has been claimed that you can see Wicket markup by opening
up the HTML file which is true but since you should be using templating and probably runtime specific
styleshests (i.e, theming) it would be hard to get a good idea of what the page looks like.

Other frameworks (I'm mostly considering Seam and SWF here) have far more rules to obey and they
are somewhat more contextual in that they only apply under certain circumstances. They do deliver far
more in terms of features, but following the 80/20 principle, 20% of the features will be used 80% of the
time, and ssimplified versions of that can be written in Wicket. I'm not suggesting that you need to consider
implementing Drools or full conversion support in Wicket. You could however code individual pages to
share obj ects across pages and requests which is mostly what conversations are used for. However, Wicket
does provide built in support for providing pagination components and handling it on the back end in the
model and these do work well.

| found Wicket to befairly simpleto use, and rarely had to go look at any reference documentation oncethe
underlying prinicples were understood. | had alittle extrawork to look up info related to links, templating
and displaying data tables, but beyond that, most things could be found using code completion to give me
an idea of what | was looking for.

| have a couple of solid concerns and one 'philosophical’ concern which is that Wicket really lets you
‘explore the studio space', and some people will take this and build huge monuments to good coding
practices and OO design. Other developers will take this and create spaghetti code. Regardless, Wicket
gives you free will to do with your code what you will, and when you start using it, you'll start spotting
all sorts of places where you can invoke the DRY principle (Don't Repeat Y ourself) and reduce code
repetition. The inverse isthat the project might become avictim of Astronaut Architects or code freeze as
you try and define the perfect architecture on top of Wicket. Another aspect of thisisthat any discussion
of best practices for Wicket cannot exclude a discussion of best practices for OO code such as using
anonymous versus inner versus top level classes, composition over inheritance, and use of GoF design
patterns. Thisis a huge (endless?) discussion which could detract from actually getting things done. The
Seam and SWF frameworks expect and direct the boilerplate code to be handled a certain way which as
long asit works well is a benefit. Yes, I'm saying that too much freedom can be a bad thing.

Another problem is the potential for abusing the session which is a noted concern by critics of Wicket.
Common sense should be applied so you don't hold unnecessary data in the page that ends up being
seridlized in the session. Using detachable models can help by reloading the data each time the page is
rendered. However, this same problem will exist in all stateful frameworks, and caution isrequired by any
framework that handles state in the session. Thereisalso some chatter of problemswhen holding references
to other pages and handling circular referencesto pages upon serialization. Passing page references around
may make stateful coding easier, but it seemsthat it too could come back to haunt you. Seam and SWF store
the statein conversationswhichtime out and are destroyed. Whilethisallowsany number of conversations,
because they are managed, all the pieces of the conversation time out and are destroyed together and it
can help control session sizes.

While the current version of Wicket (1.3.6) doesn't use generics, version 1.4 which is now in release
candidate 6 at the time of writing does use generics. However, one problem isthe incompatibility between
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5.5.1.

applications using Wicket 1.3.x working with Wicket 1.4. On this basis, you would need to think hard on
whether to start with the current stable release even if it is incompatible with the next version which is
currently only arelease candidate.

JSF, Seam and SWF all depend on EL expressions (or variants of) which can get expensive when you have
an expression with multiple elements that need eval uating especially since JSF could repeat the evaluation
more than once in a page. In Wicket, you are typically binding the actual object to a model which uses
reflection on the object to obtain property values for reading and writing. Thisis far more efficient since
it doesn't have to repeatedly lookup the initial object in a massive dictionary of available objects severa
times a page.

Wicket appears to be much faster than the JSF based frameworks. No doubt this is partly because of the
expense of JSF and EL aswell asthe bundling of all the other featuresin the frameworks. Another ‘feature
if you want to see it that way is that it can be used with Google App Engine for Java unlike JSF (and
therefore Seam and Spring Faces). Web Beans also comes with an example that uses Wicket and GAE,
or you can also use Spring with GAE.

Wicket doeslack some of the functionality and flexibility of Seam and SWF . Seam offers JSF based email
and pdf and excel documents from JSF documents by using the already defined data components letting
you do more with what you have aready built. Both SWF and Seam come with Dependency Injection
capabilities whereas Wicket does not although there are add-ons for Spring, Google Guice, injecting EJBs
and even Web Beans. Wicket has a disconnect with injection frameworks since it is an unmanaged and
(semi-?)stateful framework. Thefact that page instances can be serialized meanswe need specia handling
for references to managed beans so we don't serialize and replicate them. However, thereisavery capable
work around with the spring annotations extensions. Wicket also comes AJAX ready with some easy to
use AJAX controls and an AJAX debugger so you can see what messages are going on behind the scenes
(avery niceidedq).

One important note is that by using POJOs in an unmanaged environment we can very easily subclass
web pages or create anonymous class instances with different handlers for different events. We can't just
create anew anonymous Spring Bean or Seam component out of thin air and augment it with new features.
Thisisahuge plusfor Wicket since thisflexibility lets you extend classes in ways such that the base class
remainsignorant of the context it isbeing used. For example, a search and select popup panel should know
nothing about the recipient of the selection (the parent page). To get such featuresin Seam or Spring, you
need to rely on the workflow engine to act as the middlie man between the different pieces.

Overal, Wicket isagreat framework to use, and | hope it really receives the successit deserves as a great
lightweight component framework.

Choosing Between Them

As | was thinking about this, | started comparing the frameworks in terms of different languages:

» Wicket = Assembler - Small, powerful, but haslengthy code that quickly gets messy if you aren't ableto
organize OO code well. Little stands between you and the bare metal and this givesyou alot of control.
To get more complex things done, you need to build on top of it to create a more advanced framework.

» Spring Web Flow = C++ - It'sfagt, it's popular, (Spring at least is already in widespread use), but some
pieces don't fit well with others at times. A robust but no frills devel opment experience.

* Seam = Delphi - Almost as capable as C++, and covers a broader range of problems well. It's not
as popular, but very easy to use with excellent tooling and al round integration. Solves a number of
problems inherent in the other solutions. Mildly slower than C++ (at least early on,not so much later).

They al have different appeals and benefits from different perspectives. If you are looking at frameworks
intermsof career, looking at job listings, JSF is|eading most web frameworks aside from Struts. Seam may
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be dlow in picking up momentum, but it is ahead of Wicket and SWF. SWF is helped by massive Spring
adoption while Seam isalmost alien to existing EJB or POJO based applications. Asfar as popularity goes,
Spring Faces is probably the better option with the JSF/Spring/Spring Web Flow combination looking
good on aresume. Thisisinteresting, because while | think thisis a great option, it has a couple of fairly
deep flaws that the others don't which would put them ahead of SWF.

If | were looking at it from the perspective of a single person startup for a small project (which I'm also
considering), then this introduces a few more issues. If you want to keep hosting cheap, perhaps even
running on something like Google App Engine, then JSF is problematic as not only does 1.2 not run on
GAE, but it would probably chew up more resources (on any host) than you would like. For me, Wicket
would bethe choicethereasit ismore lightweight and session sizeisless of aconcern given that you have
a little more control. Obviously, depending on your needs, Wicket could be a winner in larger projects
and isn't limited to smaller projects. With a larger team and a more complex project, more groundwork
is needed to standardize the coding practices so you don't have one too many differing coding styles. JSF
and Seam/SWF pretty much direct you down that path with one most obvious way of doing most things.
Wicket is also useful where alternatives might be overkill such as a shopping cart type app with little state
management and user CRUD operations. | really like the Wicket programming model, | just don't think it
isapplicablein all cases (just like assembly language isn't).

Lastly, | think Seam leads in terms of features and productivity in a cohesive package. | can start a new
project and easily code CRUD pagesin amatter of minuteswith just afew linesof code (mostly XHTML). |
can then extend that to provide emails, pdfsand excel spreadsheets, ajax, Seam remoting, and web services
using the same backing beans. | don't have to worry about state management, OSiV, Lazy Initiaizations,
| can introduce workflow any time | want and | don't have to worry about pages where | don't want to use
workflow and having to come up with an alternate method of getting to my data. Thisis all wrapped up
inanice cool IDE that is so good | useit with Wicket and Spring Web Flow development. Whileit hasa
number of blemishes, most of them can be worked around, and while it has a steeper learning curve, it's
not impossible to learn, and once you get it, the productivity can be quite a pay off. Interestingly enough,
| have trained people to use Seam whom | cannot imagine would be as quick to pick up the nuances of
good OO design in order to work with Wicket.

Lastly, | think it will beinteresting to see how the choice of stateful and semi-stateful web frameworkswill
grow. Thereisabeta version of Conversations for Tapestry [http://docs.codehaus.org/display/ TRAILS
Conversations+in+Trails] , and Web Beans (JSR 299) [http://jcp.org/en/jsr/detail 21d=299] will provide
a common framework for handling conversation scoped beans as well as a standard for (conversational)
dependency injection. It will be interesting to see what new solutions arise from these and how they differ
and improve on these pioneering stateful frameworks.
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