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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
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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.

24



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 state