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Preface

Susan K erschbaumer
2009

Winter slumbering in the open air,
Wears on his smiling face a dream of Spring!
—Samuel Taylor Coleridge

The Spring framework is aptly named — in many ways Spring ushers in a new season for Java programming, and
brings a sense of renewal to Javas roots in portability and object oriented concepts. Spring evolved from the needs
of the J2EE community at a particular moment in time. In the process it has become a much broader tool in the drive
toward more modular, portable, and now, aspect oriented, programming. If you are a Java programmer and have
access to a VM, you can leverage any part of Spring to begin to build applications that are easier to code, easier to
test, and easier to manage. This book will show you how.

1 Spring: Evolution Over Intelligent Design

One of the reasons that Spring has become so popular and so usable is the simple fact that it is evolving. Yes, there
was some intelligent design involved at its inception (thanks to Spring's creator Rod Johnson). But what started out
as a good idea to help address some very specific problems for J2EE developers became a conversation, a dialog
with the developer community. This conversation has helped to shape the direction of this thing we call Spring.

Programmers are linguists. We make up words, assemble grammars, and use them to express concepts both abstract
and concrete. The evolution of programming languages and technologies, Spring included, has been inspired and
conducted by the people that use them. And just asin every language, usage dictates meaning.

From procedural, to object oriented, and to the newer linguistics of aspect oriented programming, the way we think
about coding is eternally evolving alongside the languages and technologies we use. Spring evolved from within a
context of needed change in Java programming environments. Not only has Spring popularized some core best
practices in Java development, it is now influencing the evolution of Javaitself.

2 A Little History

The Spring framework began as one programmer's need to solve a set of problems that Sun had tried to solve
through edict in the Enterprise JavaBeans (EJB) Specification. At the time, companies were putting a lot of money
and effort into developing web applications. The lack of established industry standards made management nervous,
and development, haphazard. The J2EE specification promised scalability, security, high availability. Enterprise
JavaBeans (EJB), as part of the J2EE suite of specifications from Sun, were intended to be as reusable and portable
as their non-enterprise counterparts, plain JavaBeans.

When the final draft of the first EJB specification was released in 1998, Java web programmers looked to it as the
golden child of enterprise web development.

But what they found was that the many interfaces and configuration files required to create an EJB were awkward,
tedious, and prone to error. The EJBS marriage to the container made unit testing close to impossible. And
applications became heavy in the bulk of extra container features.
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Since then, certain IDEs and EJB 3.0 have addressed some of these issues, but to many application developers, it's
too little, too late.

Theredlity isthat while Java and your business needs are here to stay, everything in between is likely to change, and
change often. This takes us back to Java's early notion of portability (*compile once, run everywhere”) - portability
is important because in today's programming environment, hardware, operating systems, IDEs, and containers,
rapidly change.

Spring provides a POJO (Plain Old Java Object) based configuration environment, a container to manage the
instantiation and lifecycle of your POJO components, and a framework to help you put into place some established
best practices for your applications. The idea behind Spring is that your code should be well-factored, and
components, kept pristine. Y our components should run with or without a container, and be testable with minimal to
no intrusion from outside classes. In essence, your components should have alife outside of the framework.

And as complete entities unto the themselves, these truly modular components should have a loose affiliation with
other components but should not be bogged down in these dependencies. Component factoring in this way has
become central to object oriented programming.

While helping you make your code more truly object oriented, Spring introduces you to two new grammars in the
world of application development — the Inversion of Control (10C) container and Aspect Oriented Programming
(AOP). Both of these concepts arose naturally from the needs of developers to improve maintainability,
productivity, portability, and design.

Spring also provides practical and modular solutions to JDBC connectivity and transaction management. These
solutions offer a superset of the traditional JDBC and JTA offered in J2EE containers. The modular design of these
aspects of Spring also alow you to leverage these pieces outside of the context of Spring's container.

And this is the beauty of Spring. Spring provides all of these features and tools, and more, in a non-intrusive
framework. Spring is a container, but it is also a set of utilities which can be used outside of the container. And in
keeping with the idea of portability, the authors of Spring have taken into account where your applications might be
today (tangled up in EJB interfaces, or RMI services, for example), and have provided means to port your existing
code as simply as possible.

3 Goals of This Book

Spring was not developed in a boardroom and as a result it has a vibrant and sometimes confusing context. This
book will first introduce you to the core concepts behind Spring and how Spring will make your life easier (and
more interesting!). Spring is built around a few key patterns and some relatively new concepts in Java programming.
In this book after the introduction, each article will be based on a working example available from the Spring by
Example GitHub repository [https://github.com/spring-by-example/spring-by-example].

While Spring evolved out of the J2EE realm, in keeping with the idea that Java components should not be tied to a
particular architecture, we only require that you have some knowledge of Java and XML in order to understand and
make use of most of this book. Although more advanced examples may require some additional knowledge to
understand the example fully, but there are references at the end of each example to read more about the subject
covered.

4 A Note about Format
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New terms appear in bold italics the first time they are defined or described. Buzzwords, or keywords that have
already been defined but that are important to a concept being explained may then appear in italics. Direct
references to coding examples in the text of the book (methods, classnames, etc), and the coding examples
themselves, are displayed in couri er font, otherwise known as That Typewiter Typeface (TTT).
Incidentally, there are alot of acronymsin this book and some of them may be new to you. Generally if the acronym
is the most common way to refer to a particular term, we will use the term, followed by the acronym, the first time it
ismentioned in a section. The acronym will be used for the remainder of the section.
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...The architecture that actually predominates in practice has yet to be discussed: the BIG BALL
OF MUD...A BIG BALL OF MUD is haphazardly structured, sprawling, sloppy, duct-tape and
bailingwire, spaghetti code jungle...Why is this architecture so popular?...Can we avoid this?
Should we? How can we make such systems better?

— Big Ball of Mud , by Brian Foote and Joseph Y oder

Everyone knows the Big Ball of Mud. You've either written it (accidentally of course), you've had to read it, or
you've had to refactor it. The Big Ball of Mud is disorganized, unwieldy code -- it blossomed in the late 1990's when
the dotcom boom was in full force and there was great demand for fast application development, technology
personnel was constantly in flux, and core technologies were changing regularly in order to accommodate issues of
scalability.

Today the Big Ball of Mud behaves more like The Blob?, growing larger as it consumes more application
functionality, and threatening to swallow up good coding practices everywhere. Disorganized and poorly factored
applications can be disastrous -- wasteful, expensive, and miserable to work with. Sometimes The Big Ball of Mud
isso unwieldy it can't be worked with at all.

Fortunately, as web applications began to standardize on J2EE platforms (now known, and from here on referred to,
as Java EE), design patterns for Java EE began to take shape
(http://www.oracle.com/technetwork/javalblueprints-141945.html). Frameworks such as Struts and Avalon gave
more formal structure to web applications, and best practices began to emerge from, and inform, these frameworks.
Spring's framework expanded on the concepts introduced in Struts and Avalon, adding its own twist in the form of
its extremely lightweight Inversion of Control (10C) container. Spring is different from other frameworks in that it
can be used with virtually any Java component, including POJOs (Plain Old Java Objects), and can be leveraged in
small pieces.

This chapter is about the Big Picture. We will explore the core concepts behind Spring and what it brings to Java
EE Object Oriented methodologies. Wel'll also briefly summarize some of the other features of Spring that exist
outside of the 10C container and illustrate how these features fit together, and tease apart.

What makes a framework, work?

A framework is essentially a skeleton, a structure around which the fleshing out of your application occurs.
Frameworks tend to be built around a design pattern and consist of frozen spots — structural components which are

L A 1950's horror film featuring the big screen debut of Steve McQueen. The film stars an ever-growing, all-consuming amoeba-like monster that
terrorizes asmall Pennsylvaniatown.
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unmodified by the developer -- and hot spots, the pieces that an application developer contributes 2 In Spring, the
hot spots are devel oper-contributed POJOs which are configured to run within the framework.

In this chapter we'll explore the context of Spring's most important component — the 10C container — and how Spring
can lead you to better Object Oriented programming and eventually to new possibilities with Aspect Oriented
Programming. The Spring framework can't make bad code good, but it can enforce good coding practices that make
it easier for you and your fellow developers to cooperate in writing well-factored, reusable, readable, and
manageabl e application components.

1. Spring and Inversion of Control

There is alot of confusion about the definition of the I0C container — some equate it with a design pattern called
Dependency Injection — but in reality oC is much larger than dependency injection. The Spring 10C container
enforces dependency injection in its various forms and employs a number of established design patterns to achieve
this.

The main idea behind Inversion of Control as a concept is that component dependencies, lifecycle events, and
configuration reside outside of the components themselves, and in the case of Spring, in the framework. This may
sound a bit like giving up too much control, but in fact it can make your code more manageable, more testable, and
more portable.

Before we discuss the Spring 10C container in detail, it's important to understand on the most basic level what the
dependency injection pattern is and how it emerged in object oriented programming methodology. Spring's
Inversion of Control framework is based on some best practice patterns — aspects of Spring 10C resemble and
include the Factory and Observer patterns, and its most prominent feature is its implementation of a framework
which enforces use of the dependency injection pattern.

Dependency Inversion: Precursor to Dependency
Injection

The first reference to what would eventually become Dependency | njection appeared in 1994 in a paper by Robert
C. Martin called “ The Dependency Inversion Principle”.

In “The Dependency Inversion Principle” (or DIP), the author states the three defining factors of “bad code”:
1. Itishard to change because every change affects too many other parts of the system (Rigidity)
2. When you make a change, unexpected parts of the system break (Fragility)

3. It is hard to reuse in another application because it cannot be disentangled from the current application
(Immobility) 3

According to Martin, interdependency causes these coding problems (well call them RFI for Rigidity, Fragility, and

2 Pree, W. (1994) Meta Patterns — a means for capturing the essentials of reusable object-oriented design. Springer-Verglag, proceedings of the
ECOORP, Bologna, Italy: 150-162
3 The Dependency Inversion Principle, Martin, Robert C., .c 1994
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Immobility). To fix RFI issuesin your OO code, DIP hastwo basic rules:;
1. High level modules should not depend upon low level modules, both should depend upon abstractions.

In other words, high level modules — which contain your business logic and al of the important meat of your
application — should not depend on lower level components. The reason for this is if these lower level components
were to change, the changes might affect the higher level components as well. This is the defining concept behind
dependency inversion, that the prevailing wisdom of having higher-level modules dependent on lower-level modules
isinfact abad idea.

2. Abstractions should not depend upon details, details should depend upon abstractions.

This is another way to say that before you begin coding to the abstraction — the interface or abstract class -- you
should find the common behaviors in the code and work backwards. Y our interface /abstraction should cater to the
intersection between the needs of your business logic and the common behaviors of the lower level modules. You
should also leave the details of how these behaviors are implemented to the implementation classes.

This simple example of a voting booth program shows a non-DIP compliant program.

package org. springbyexanpl e. vot e;
public class VotingBooth {
Vot eRecor der voteRecorder = new Vot eRecorder();

public void vote(Candi date candi date) {
vot eRecor der . record(candi date) ;

}

cl ass Vot eRecorder {
Map hVotes = new HashMap();

public void record(Candi date candi date) {
int count = O;

if (!hVotes. containsKey(candi date)){
hVot es. put (candi date, count);

} else {
count = hVot es. get (candi date);

}

count ++; 0O

hVot es. put (candi date, count); O

O  Thisincrementsthe count variable.
0  Add candidate and votes to Map.

In this example, the VotingBooth class is directly dependent on VoteRecorder, which has no abstractions and is the
implementing class.

Spring by Example Version 1.5 Spring by Example 17



Spring In Context: Core Concepts

A dependency “inverted” version of this code might look a little different. First, we would define our

Vot eRecor der interface.

package org. springbyexanpl e. vot e;
public interface VoteRecorder {

public void record(Candi date candi date) ;

And our implementing classes.

The Local Vot eRecor der , which implementsthe Vot eRecor der interface:

package org. springbyexanpl e. vot e;
public class Local Vot eRecorder inplenents VoteRecorder {
Map hVotes = new HashMap();

public void record(Candi date candi date) {
int count = O;

if (!hVotes. contai nsKey(candi date)) {
hVot es. put (candi date, count);

} else {
count = hVotes. get (candi date);

}

count ++;

hVot es. put (candi date, count);

And the Vot i ngBoot h class:

package org. spri ngbyexanpl e. vot e;
public class VotingBooth {
Vot eRecorder recorder = null;

public void set Vot eRecorder (VoteRecorder recorder) {
this.recorder = recorder;

}

public void vote(Candi date candi date) {
recorder. record(candi date);
}
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Now the Local Vot eRecor der class—the implementing class of the Vot eRecor der interface -- is completely
decoupled from the Vot i ngBoot h class. We have removed all hard-coded references to lower level classes.
According to the rules of DIP, thisisall we need to do in order to rid our code of RFI.

However, there is one problem with this implementation. We don’'t have a main method. We definitely need one in
order to run our application, and somewhere in this main method we will need to instantiate the
Local Vot eRecor der .

By instantiating the Local Vot eRecor der in our mai n method, we would break Rule #1 of Dependency
Inversion. We have coded to the abstraction, we have integrated our changes, but our application would still have a
dependency on alower level class.

2. Dependency Injection To The Rescue

Dependency Injection takes the level of decoupling that began with the Dependency Inversion Principle one step
further. Dependency injection has the concept of an assembler # — or what in Java is commonly referred to as a
Factory -- that instantiates the objects required by an application and “injects’ them into their dependent objects.

In the case of a dependency injection-informed framework such as Spring, components are coded to interfaces, just
as in the DIP example above. But now the 1oC container manages the instantiation, management, and class casting
of the implemented objects so that the application doesn't have to. This removes any true dependencies on low-level
implemented classes.

There are three types of Dependency Injection employed by 10C container providers.

Table 1. Dependency Injection Types

DI Type Description

Constructor Injection The constructor arguments are injected during instance
instantiation.

Setter Injection This is the most favored method of dependency

injection in Spring. Dependencies are “set” in the
objects through setter methods defined in a Spring
configuration file.

Interface Injection This is not implemented in Spring currently, but by
Avalon. It's a different type of DI that involves
mapping items to inject to specific interfaces.

Spring uses the concept of a BeanFact ory as its assembler, and it is the BeanFact ory that manages the
JavaBeans you have configured to run within it. In the next section we will discuss Spring's 10C container and how

4 Martin Fowler, Inversion of Control Containers and The Dependency Injection Pattern
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it makes use of dependency injection patterns to make your code, well, RFI-free, and just better.

3. Bean management through loC

Through its factory, Spring's 10C container manages the objects that it is configured to instantiate. Spring's
management of the container objects adds flexibility and control to your application, and provides a central place of
configuration management for your Plain Old Java Objects.

For example, through Spring 10C you can configure the number of instances of the component — whether the
component is a singleton or not — and at what point the component is created and destroyed in memory. In Spring,
the initialization of a bean by the framework is exactly equivalent to using the new keyword to instantiate an object
in Java code. Once the framework has instantiated the object, it manages the scope of the bean, based on its
configuration.

Because the 10C container is managing the beans, JINDI lookups that are typical in Java EE containers are no longer
required, leaving your code container-agnostic and easier to unit test both inside and outside of the framework. And
while you are coding to interfaces as part of good OO practice, Spring alows you to manage what implementations
are used by leveraging dependency injection, resulting in cleaner, decoupled components.

The 10C container can also be configured to receive instantiation and destruction callback events for a particular
bean. Certain components such as a database connection pool obviously need to be initialized and destroyed when
the application is shutdown. Instead of using your custom code, Spring can manage these lifecycle events.

4. Our Example In Spring loC

So how would we configure our simple voting counter example for the Spring 1oC container?

We can use our code exactly asis. All we need to do is inform Spring through an XML configuration file that the
recorder bean isimplemented by the Local Vot eRecor der class. We do this with the following line:

<bean id="recorder"
cl ass="com spri ngi ndept h. Local Vot eRecorder" />

Then we simply map the recorder bean to the Vot i ngBoot h bean by setter injection in that beans definition.

<bean i d="voti ngBoot h"
cl ass="com spri ngi ndept h. Vot i ngBoot h" >
<property name="voteRecorder" ref="recorder"/>
</ bean>

Spring works its magic to handle class instantiation for you, so your application code never becomes aware of the
implementing classes. Now with this configuration and the Spring framework, and through dependency injection,
we have finally removed the low-level component dependencies and have achieved true dependency inversion!
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Aswe may have mentioned, the core of the Spring Framework isits Inversion of Control (loc) container. The loC
container manages java objects — from instantiation to destruction — through its BeanFact or y. Java components
that are instantiated by the 10C container are called beans, and the 10C container manages a bean's scope, lifecycle
events, and any AOP features for which it has been configured and coded.

The 1oC container enforces the dependency injection pattern for your components, leaving them loosely coupled and
allowing you to code to abstractions. This chapter is atutorial —in it we will go through the basic steps of creating a
bean, configuring it for deployment in Spring, and then unit testing it.

1. Basic Bean Creation

A Spring bean in the 10C container can typically be any POJO (plain old java object). POJOs in this context are
defined simply as reusable modular components — they are complete entities unto themselves and the 10C container
will resolve any dependencies they may need. Creating a Spring bean is as simple as coding your POJO and adding
a bean configuration element to the Spring XML configuration file or annotating the POJO, athough XML based
configuration will be covered first.

To start our tutorial, we'll use a simple POJO, a class called Message which does not have an explicit constructor,
just a get Message() and set Message(String nessage) method. Message has a zero argument
constructor and a default message value.

public cl ass Defaul t Message {
private String nmessage = "Spring is fun.";

/**

* Gets nmessage.

*/

public String get Message() {
return message,;

}

/**

* Sets message.

*/

public void set Message(String nessage) {
thi s. message = nessage;

}
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Example 1 Def aul t Message

The bean element below indicates a bean of type Message — defined by the class attribute — with an id of 'message'.
Theinstance of this bean will be registered in the container with thisid.

An end tag for the beans element closes the document (we said it was simple!).

DefaultMessageTest-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ scherma/ beans"

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

xsi : schemaLocati on="htt p://ww. spri ngf ranmewor k. or g/ schena/ beans
http://ww. spri ngframework. or g/ schena/ beans/ spri ng- beans. xsd" >

<bean i d="nessage"
cl ass="org. spri ngbyexanpl e. di . xm . Def aul t Message" />

</ beans>

When the container instantiates the message bean, it is equivalent to initializing an object in your code with 'new
Def aul t Message() "

2. Basic Constructor Injection

Now that we have our POJO and a basic configuration for the message bean, we can introduce our first dependency
injection example. Through the Spring beans XML file you can configure your bean to initialize with an argument
for the constructor, and then assign the arguments. Spring essentially “injects’ the argument into your bean. Thisis
referred to as constr uctor injection.

The following example passes in the String message using a constructor. The class is the same as the one in Basic
Bean Creation except the default message on the message variable has been cleared and isnow set to nul | . A
single parameter constructor has been added to set a message.

public class ConstructorMessage {

private String nessage = null;

/**
* Constructor
=
publ i c Constructor Message(String nessage) {
t hi s. message = nessage;

}

/**

* CGets message.

*/

public String get Message() {
return message;

}

| **
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* Sets nmessage.
*/
public void set Message(String nessage) {
t hi s. message = nessage;
}

Example 2 Const r uct or Message

The configuration for this bean is exactly the same as in the previous example, but now we have a new element, the
constructor-arg. The constructor-arg element injects a message into the bean using the constructor-arg element's
value attribute.

Constructor MessageTest-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. springfranmework. or g/ scherma/ beans"

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

xsi : schemaLocati on="htt p: //wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. spri ngframework. or g/ schena/ beans/ spri ng- beans. xsd" >

<bean i d="nessage"
cl ass="org. spri ngbyexanpl e. di . xm . Const ruct or Message" >
<constructor-arg value="Spring is fun." />
</ bean>

</ beans>

3. Basic Setter Injection

The Spring 10C container also supports setter injection, which is the preferred method of dependency injection in
Spring. Setter injection uses the set * methods in a class file to garner property names that are configurable in the
spring XML config.

From a configuration standpoint, setter injection is easier to read because the property name being set is assigned as
an attribute to the bean, along with the value being injected.

To determine the property names, Spring follows the JavaBeans Specification
(http://www.oracle.com/technetwork/javaljavase/documentati on/spec-136004.html).

In most cases Spring will lowercase the first letter after “set” in the method name and use the rest of the method
name as-is for deducing the property name. So for example if thereisaset Message() method in your class, the
property name you would use when setting that property on a bean in the XML config is 'message’. If there is a
set Fi r st Nane() method in your class, the property name you would use when setting the value is 'firstName'.

In cases where the letters after “set” are all uppercase, Spring will leave the property name as uppercase. So if you
haveset XML() on aclass, the property name would be 'XML".
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Because Spring uses the set method names to infer the property name, the naming of your set methods should follow
the JavaBeans Spec, or at least be consistent within the confines of your application. See the example below for
basic setter injection on our Message class.

public class SetterMessage {

private String nessage = null;

| **

* Gets message.
*/
public String get Message() {
return message;
}

| **

* Sets nmessage.
*/
public void set Message(String nessage) {
t hi s. message = nessage;
}

Example 3 Set t er Message

The property element is used to define the setter injection:

Setter MessageTest-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. springframework. or g/ scherma/ beans"

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

xsi : schemaLocati on="htt p://ww. spri ngf ranmewor k. or g/ schena/ beans
http://ww. spri ngframewor k. or g/ schema/ beans/ spri ng- beans. xsd" >

<bean i d="nessage"
cl ass="org. spri ngbyexanpl e. di . xm . Sett er Message" >
<property name="nessage" value="Spring is fun." />
</ bean>

</ beans>

4. Reference Injection

So far we have only injected constructor and property values with static values, which is useful if you want to
eliminate configuration files. Vaues can aso be injected by reference -- one bean definition can be injected into
another. To do this, you use the constructor-arg or property's ref attribute instead of the value attribute. The ref
attribute then refers to another bean definition'sid.

In the following example, the first bean definition is aj ava. | ang. Stri ng with the id springMessage. It is
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injected into the second bean definition by reference using the property element's ref attribute.

Refer enceSetter MessageTest-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="htt p://wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. spri ngfranmewor k. or g/ schena/ beans/ spri ng- beans. xsd" >

<bean i d="spri ngMessage"
class="java.l ang. Stri ng">
<constructor-arg value="Spring is fun." />
</ bean>

<bean i d="nmessage"
cl ass="org. spri ngbyexanpl e. di . xm . Sett er Message" >
<property name="nessage" ref="springMessage" />
</ bean>

</ beans>

5. Creating a Spring Application

Spring can be used in standard applications, web applications, full Java EE applications, and other containers, the
only requirement is that you run a standard JVM. Spring's resource abstraction allows you to load configuration files
from wherever you'd like -- the classpath, the file system, FTP, and HTTP locations. You can also use Spring's
resource abstraction for loading other files required for your application.

Once the 10C container is initialized, you can retrieve your Spring beans. By delegating as much bean creation as
possible to Spring, there should only be afew key points where the application code needs to directly access the |oC
container, and this is true even for legacy applications. Lt you're developing aweb application, you may not need to
directly access the 10C container at al since it will automatically handle instantiation of your controller and any
beans it requires.

The lowest level implementation of the 10C container is the BeanFact ory, but it is recommended to use an
Appl i cati onCont ext for your application. The Appl i cat i onCont ext isasubclass of the BeanFact ory
interface so it has al the functionality a BeanFact or y has and more. Unless you are writing an application that
needs an extremely small memory footprint, BeanFact or y shouldn't be used directly.

There are a few different Appl i cati onCont ext implementations that can be used, which can be learned about
by reading the Spring Framework's documentation and source code. For the purposes of this example, well use a
very popular one —Cl assPat hXm Appl i cati onCont ext, which defaults to reading resources from the
classpath. If you need to use a different location for your classes, you can append prefixes before the configuration
file's path such as 'fil€, 'http', etc. Thiswill force the Appl i cat i onCont ext to read from somewhere other than
the default location.

The following class is a standard Java application with a mai n method. The first line of the main method creates a

Y Instantiati ng Spring in your application does not violate rule #1 of dependency inversion (see Spring In Context: Core Concepts) because Spring
would be a higher level dependency.
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Cl assPat hXm Appl i cati onCont ext passing in '/application-context.xml' to its constructor which is
assigned to the Appl i cat i onCont ext interface. In this case the configuration file isin the root of the classpath.
The Appl i cati onCont ext 'sget Bean( St ri ng beanNane) method is used on the next line to retrieve the
message bean from the 10C container.

public class MessageRunner {

final static Logger |ogger = LoggerFactory. getLogger(MessageRunner. cl ass);

/**
* Main net hod.
*/
public static void main(String[] args) {
| ogger.info("Initializing Spring context.");

Appl i cati onCont ext applicationContext = new
Cl assPat hXm Appl i cati onCont ext ("/ appl i cati on-context.xm");

| ogger.info("Spring context initialized.");
Message nmessage = (Message) applicati onContext.get Bean(" nmessage");

| ogger . debug( " message='" + nmessage. get Message() + "'");

Example 4 MessageRunner

application-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://wwmn spri ngfranmework. or g/ schema/ beans"

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

xsi : schemaLocati on="http://ww. spri ngf ranewor k. or g/ scherma/ beans
htt p: // ww. spri ngf ramewor k. or g/ schena/ beans/ spri ng- beans. xsd" >

<bean i d="nessage"
cl ass="org. spri ngbyexanpl e. di . app. Message" >
<property name="nessage" value="Spring is fun." />
</ bean>

</ beans>

6. Unit Test Beans from Application Context

There are two types of testing that devel opers typically perform before they release code into production. Functional
testing is the testing you do when your application is mostly built and you want to make sure that everything works
according to the functional requirements you were given.

Unit testing is the process by which you test each component of your application in isolation. Unit testing can be
done far in advance of functional testing and code release. EJBs are difficult to unit test because it is cumbersome to

Spring by Example Version 1.5 Spring by Example 26



A Practical Introduction to Inversion of Control

tease them apart from the container for testing. Spring makes unit testing easy because each component is intended
to be an entity unto itself — callable from anywhere.

Unit testing is an important part of the development process, so important in fact that some methodologies,
including Agile 2, require that the unit test be written before the class that it will be testing. Certainly writing the
unit test first will give you avery clear idea of the use case for your classfile. But the real value in unit testing isin
giving you the ahility to isolate where the problems may lie in your code. This will shorten the amount of time you
would need to debug your code and ultimately lead to faster time to production.

As you create your unit tests, you may organize them into test suites. There are severa third party and open source
products that can help you set up and conduct your unit tests. JUnit (http://www.junit.org) is the most popular unit
testing framework and can be integrated with Ant, Maven, the Eclipse IDE, and others. Maven
(http://maven.apache.org) is a build framework used for compiling, assembling jars, and running unit tests. All of
the exampl es that accompany this book can be built and tested using Maven, and Eclipse plugins for Junit allow you
to run your unit tests from within the IDE.

Spring aso has unit testing support and it can reduce the size of your test classes if you can use them. Most unit tests
are annotated with @RunW t h( Spri ngJUni t 4C assRunner. cl ass) and @ont ext Confi gurati on.
The @ont ext Confi gur at i on default to loading an XML configuration file from the package and name of the
test plus "-context.xml'. For or g. spri nghyexanpl e. di . xm . Set t er MessageTest , the default XML file
is org/springbyexample/di/xml/Setter MessageTest-context.xml. Specific XML configuration files can be set on the
annotation if the default isn't acceptable.

The Sett er MessageTest will use the Spring XML configuration file
org/springbyexample/di/xml/Setter MessageTest-context.xml.  The test Message() method uses the
Set t er Message injected by the test framework into the message field. The bean from the XML configuration
will be injected into this field because of the @Aut owi r ed annotation which indicates the field should be
autowired by type. Finaly, the t est Message() method uses JUnit's assert Not Nul | and assert Equal s
methods to check if the Set t er MessageTest instance isn't nul | , the message isn't nul | , and the message is
the expected value. For asser t Equal s the first parameter is the error message that will be shown if the test fails.
The second parameter is the expected value and third parameter is the value from the message bean.

@RunW t h( Spri ngJUni t 4C assRunner. cl ass)
@Cont ext Confi gurati on
public class SetterMessageTest {

final Logger |ogger = LoggerFactory. getLogger(SetterMessageTest.cl ass);

@\wut owi r ed
private SetterMessage nessage = nul | ;

/**
* Tests nessage.
*/
@est
public void testMessage() {
assert Not Nul | ("Constructor nessage instance is null.", nessage);

String nsg = nessage. get Message() ;
assert Not Nul | ("Message is null.", nsgQ);

String expectedMessage = "Spring is fun.";

2A conceptual framework that promotes development iterations throughout the lifecycle of a project.
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assert Equal s("Message should be '" + expectedMessage + "'.", expectedMessage, nsg);

| ogger.info("message='{}"'", nsQ);

Example5 Set t er MessageTest

Setter MessageTest-context. xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranmewor k. or g/ schena/ beans/ spri ng- beans. xsd" >
<bean i d="nessage"
cl ass="org. spri ngbyexanpl e. di . xm . Set t er Message" >
<property nanme="nessage" value="Spring is fun." />
</ bean>

</ beans>

7. Getting Started

Now that we've walked you through the creation and testing of your first Spring application, it's time to dig a little
deeper into Spring. Articles and examples will cover different areas of the Spring Framework and other Spring
projects. Before we do, use the following instructions to set up your Spring environment, and check out these basic
DI examples.

Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd core/ basi c-dependency-i nj ection

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

8. Reference
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Related Links

* Spring 4.1.x ‘The loC Container' Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/beans.html#beans-introduction]

Project Information

 Spring Framework 4.1.x
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This example shows using Spring with AspectJ's Load-time Weaving (LTW) to gather statistics. Spring 2.5 added
support to make it easier to use AspectJs LTW. It's also finer grained because you can activate it in specific
classloaders using the new context namespace by adding this, <context:load-time-weaver/>, to your XML
configuration. Besides adding a JVM argument and the custom namespace, the rest is standard AspectJ LTW and
how to configure the AspectJ configuration file can be found on AspectJs site.

Note

This example must be run with Java 5 or higher since support for the -javaagent VM argument was
added in Java 5. Also, Maven and Eclipse are currently configured to look for the spring-agent.jar at
c:/spring-framework-2.5/dist/weaving/spring-agent.jar so you will need to edit this to match where it
is actually located. This can be changed at the bottom of the Maven pom.xml or in the Eclipse Run
Dialog's argument tab.

1. JVM Argument

This VM argument needs to be set in order for Spring's context:|oad-time-weaver to work, although with certain
classloaders thisisn't necessary.

-javaagent:/path/to/jar/spring-agent.jar

2. Spring Configuration

The context:load-time-weaver registers AspectJs Load-time Weaver to the current classloader. So, not only Spring
beans will be targeted, but any class loaded in the classloader that match the defined pointcuts.

applicationContext.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: cont ext ="http://ww:. spri ngframework. org/ schena/ cont ext"
xsi : schemaLocati on="htt p://ww. spri ngf ranewor k. or g/ schema/ beans
http://ww. springfranmework. or g/ schena/ beans/ spri ng- beans. xsd
http://wwv. spri ngframewor k. or g/ schena/ cont ext
http://ww. spri ngframework. or g/ schena/ cont ext/ spri ng- cont ext. xsd" >

<cont ext : | oad-ti me-weaver />
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<bean id="processor" class="org.springbyexanpl e. aspectj LoadTi mreWeavi ng. Processor" />

</ beans>

3. AspectJ Configuration

For Aspectd LTW a configuration file will automatically be loaded from META-INF/aop.xml. Multiple includes or
excludes can be used to target weaving, and if you wanted to include all subpackages and not just a specific package
the package name could be specified as or g. spri ngbyexanpl e. aspectj LoadTi meWeavi ng. . * (notice
the double periods before the asterisk). In this example, the aspect specified contains the pointcut and advice being

applied.

IMETA-INF/aop.xml

<! DOCTYPE aspectj PUBLIC
"-//AspectJ//DTD// EN' "http://ww. eclipse. org/aspectj/dtd/ aspectj.dtd">
<aspectj >
<weaver >
<l-- only weave classes in this package -->
<i nclude within="org.springbyexanpl e. aspectj LoadTi reWavi ng. *" />
</ weaver >
<aspect s>
<l-- use only this aspect for weaving -->
<aspect name="org. spri ngbyexanpl e. aspectj LoadTi meWeavi ng. Per f or manceAdvi ce" />
</ aspect s>
</ aspectj >

4. Code Example

@\spect
public class PerformanceAdvi ce {

@Poi nt cut ("execution(public * org.springbyexanpl e. aspectj LoadTi reWeaving..*.*(..))")
public void aspectjLoadTi meWeavi ngExanpl es() {
}

@\r ound("aspect j LoadTi meWeavi ngExanpl es()")
public Cbject profile(Proceedi ngJoi nPoi nt pjp) throws Throwabl e {
final Logger |ogger = LoggerFactory. getLogger (pjp.getSignature().getDeclaringType());

St opWat ch sw = new St opWat ch(get d ass(). get Si npl eNane()) ;

try {
sw. start (pj p. get Si gnature().get Nane());

return pjp.proceed();

} finally {
sw. st op();
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| ogger . debug(sw. prettyPrint())

Example 1 Per f or manceAdvi ce

5. Reference
Related Links

» Aspect] Load-time Weaving Spring
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/aop.htmi#aop-&j -1tw]

» AspectJ Load-time Weaving [http://www.eclipse.org/aspectj/doc/next/devguide/ltw.html]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd core/aspectj-load-tinme-weaving

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x

e AspectJ 1.8.x

Documentation
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A simple example using Si npl eJdbcTenpl at e.

1. Spring Configuration

The Spring JDBC Template just needs a Dat aSour ce. The jdbc:embedded-database element automatically
initializesan HSQL DB Dat aSour ce with the schema.sgl script.

<j dbc: enbedded- dat abase i d="dat aSour ce" type="HSQ">
<j dbc: script |ocation="cl asspath:/schema.sql" />
</ j dbc: enbedded- dat abase>

2. Code Example

Inject the Dat aSour ce into a bean and in the setter for the Dat aSour ce create a Si npl eJdbcTenpl at e.
Then the template has many methods for doing updates, queries, and deletes. The example below shows getting a
Li st of Maps from the template.

protected Sinpl eJdbcTenpl ate sinpl eJdbcTenpl ate = nul | ;
@\wut owi r ed

public void setDataSource(final DataSource dataSource) {
t hi s. si npl eJdbcTenpl ate = new Si npl eJdbcTenpl at e( dat aSour ce) ;

}

Li st <Map<String, Object>> | PersonMaps = si npl eJdbcTenpl at e. quer yFor Li st (" SELECT * FROM PERSON') ;
Map<String, Object> hPerson = | PersonMaps. get (0);

Integer id = (Integer)hPerson.get("ID");

String firstNane = (String)hPerson. get("FI RST_NAME") ;
String | astName = (String)hPerson. get ("LAST_NAVE");

3. Reference
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Related Links

* Spring 4.1 Si mpl eJdbcTenpl at e Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html# dbc-SimpleJdbc Templ ate]

» Spring 4.1.x JDBC Custom Namespace
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#j dbc-embedded-database-support]

Spring by Example Version 1.5 Spring by Example 36


http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#jdbc-SimpleJdbcTemplate
http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#jdbc-SimpleJdbcTemplate
http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#jdbc-embedded-database-support
http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#jdbc-embedded-database-support

Simple Hibernate XML Configuration

David Winterfeldt
2008

A simple example using Hibernate with an XML configuration to find, save, and update a record.

1. Spring Configuration

The jdbc:embedded-database element is used to initidize the test HSQLDB database and the
Local Sessi onFact or yBean is using to configure Hibernate. The mappingLocations property is used to set a
list of Hibernate XML mapping files. The Person DAO is configured using Hibernate's session factory.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schema/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springframework. or g/ schena/ p"
xm ns: jdbc="http://ww. springfranework. org/ schena/j dbc"
xsi : schemaLocati on="htt p://ww. spri ngfranmewor k. or g/ schena/ beans
http://ww. springframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springframework. org/ schema/ j dbc
http://ww. springfranework. org/ schena/j dbc/ spring-jdbc. xsd">

<j dbc: enbedded- dat abase i d="dat aSour ce" type="HSQ">
<j dbc: script |ocation="cl asspath:/schenma.sql" />
</ j dbc: enbedded- dat abase>

<bean i d="sessi onFactory"
cl ass="org. springfranmewor k. orm hi ber nat e3. Local Sessi onFact or yBean"
p: dat aSour ce- r ef =" dat aSour ce" >
<property nanme="nmappi ngLocati ons" >
<list>
<val ue>cl asspat h: or g/ spri ngbyexanpl e/ or nf hi ber nat e3/ bean/ Addr ess. hbm xnl </ val ue>
<val ue>cl asspat h: or g/ spri ngbyexanpl e/ or i hi ber nat e3/ bean/ Per son. hbm xnml </ val ue>
</list>
</ property>
<property name="hi bernat eProperties">
<val ue>
hi bernate. format _sql =true
hi ber nat e. di al ect =or g. hi ber nat e. di al ect. HSQLDi al ect
</ val ue>
</ property>
</ bean>

</ beans>

2. Hibernate Configuration

A very simple Hibernate configuration mapping the PERSON table to the Per son class.
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<?xm version="1.0" encodi ng="UTF-8"?>

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mapping DTD 3. 0//EN'
"http://hibernate. sourceforge. net/hi bernat e- mappi ng- 3. 0. dtd" >

<hi ber nat e- mappi ng package="or g. spri ngbyexanpl e. orm hi ber nat e3. bean" default-access="fiel d">

<cl ass name="Person" tabl e=" PERSON' >
<id nane="id" colum="|D">
<generator class="native"/>
</id>

<property nanme="firstNanme" col um="Fl RST_NAME" />
<property nanme="I| ast Name" col um="LAST_NAME" />
</ cl ass>

</ hi ber nat e- mappi ng>

3. SQL Script

CREATE TABLE PERSON (
| D | NTEGER generated by default as identity (start with 1) not null,
FI RST_NAME var char (50) not nul |,
LAST_NAME var char (50) not null

E

4. Code Example

The Hibernate Sessi onFact ory isused to create aHi ber nat eTenpl at e asit's set. The template is then used
for any Hibernate database operations. Spring's Hi ber nat eTenpl at e converts all exceptions to runtime

exceptions so it isn't necessary to handle any exceptions.

@Reposi tory
public class PersonDaol npl inplenments PersonDao {

protected Hi bernateTenpl ate tenplate = null;

/**
* Sets Hibernate session factory and creates a
* <code>Hi ber nat eTenpl at e</ code> fromit.
*/
public void set Sessi onFact ory( Sessi onFactory sessi onFactory) {
tenpl ate = new Hi ber nat eTenpl at e( sessi onFactory);

}
| **

* Find all persons.
*/
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@Buppr essVar ni ngs( " unchecked")
public Col | ecti on<Person> findPersons() throws DataAccessException {
return (Coll ection<Person>) tenplate.find("from Person");

}

/**

* Find persons by |ast nane.
*/

@uppr essWar ni ngs("unchecked")

public Collection<Person> findPersonsByLast Nane(String | astNane) throws DataAccessException {
return (Coll ection<Person>) tenplate.find("fromPerson p where p.lastNane = ?", |astNane);

}
| **

* Saves person.
*/
public void save(Person person) {
tenpl at e. saveOr Updat e( per son) ;
}

5. Reference
Related Links

e Spring 4.1.x Hibernate Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-hibernate]

» Spring 4.1.x JDBC Custom Namespace
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#j dbc-embedded-database-support]

Hibernate [ http://www.hibernate.org/]

» Apache Commons DBCP [http://commons.apache.org/dbcp]
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One to Many Hibernate XML
Configuration

David Winterfeldt
2008

A simple example using a one-to-many relationship in Hibernate with an XML configuration to find, save, and
update arecord. A Per son has a one-to-many relationship with Addr ess.

1. Spring Configuration

The jdbc.embedded-database element is used to initidize the test HSQLDB database and the
Local Sessi onFact or yBean is used to configure Hibernate. The mappingLocations property is used to set a
list of Hibernate XML mapping files. The Person DAO is configured using Hibernate's session factory.

shared-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schenma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: jdbc="http://ww. spri ngfranework. org/ schema/j dbc"
xsi : schemaLocati on="htt p://ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. spri ngframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springframework. org/ schema/ j dbc
http://ww. spri ngframewor k. or g/ schema/ j dbc/ spri ng-j dbc. xsd" >

<j dbc: enbedded- dat abase i d="dat aSour ce" type="HSQ">
<j dbc: script |ocation="cl asspath:/schenma.sql" />
</ j dbc: enbedded- dat abase>

<bean i d="sessi onFactory"
cl ass="org. springfranmewor k. orm hi ber nat e3. Local Sessi onFact or yBean
p: dat aSour ce- r ef =" dat aSour ce" >
<property nanme="nappi ngLocati ons">
<list>

<val ue>cl asspat h: or g/ spri ngbyexanpl e/ or nf hi ber nat e3/ bean/ Addr ess. hbm xn </ val ue>
<val ue>cl asspat h: or g/ spri ngbyexanpl e/ or nf hi ber nat e3/ bean/ Per son. hbm xm </ val ue>
</list>
</ property>
<property nanme="hi bernat eProperties">
<val ue>
hi bernat e. format _sql =t rue
hi ber nat e. di al ect =or g. hi ber nat e. di al ect. HSQLDi al ect
</ val ue>
</ property>
</ bean>

</ beans>
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PersonDaoTest-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww. spri ngfranmework. or g/ scherma/ beans"

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

xm ns: p="http://ww. springfranework. or g/ schena/ p"

xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. spri ngframework. or g/ schena/ beans/ spri ng- beans. xsd" >

<i nport resource="cl asspat h: or g/ spri ngbyexanpl e/ or 1 hi ber nat e3/ shar ed- cont ext. xm "/ >

<bean i d="per sonDao"
cl ass="org. spri ngbyexanpl e. or m hi ber nat e3. dao. Per sonDaol npl "
p: sessi onFact ory-ref ="sessi onFactory" />

</ beans>

2. Hibernate Configuration

A very simple Hibernate configuration mapping the PERSON table to the Per son class and the ADDRESS table to
the Addr ess class. There is a one-to-many relationship between the PERSON and ADDRESS table. The set
element in the Per son mapping creates the relationship from the PERSON to the ADDRESS table and stores the
Address instances in a java.util.Set. The key element inside the set eement indicates
ADDRESS.PERSON_ID isthe column to match against PERSON.ID to retrieve addresses associated with a person.

Person.hbm.xml

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

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mapping DTD 3. 0//EN'
"http://hibernate. sourceforge. net/hi ber nat e- mappi ng- 3. 0. dtd" >

<hi ber nat e- mappi ng package="or g. spri ngbyexanpl e. orm hi ber nat e3. bean" defaul t-access="fiel d">

<cl ass name="Person" tabl e=" PERSON' >
<id nane="id" colum="|D">
<generator class="native"/>
</id>

<property nanme="firstNanme" col um="FlI RST_NAME" />
<property nanme="I| ast Nanme" col umm="LAST_NAME" />
<set nane="addresses" |azy="fal se" inverse="fal se">
<key col utm="PERSON_I D"/ >
<one-to-many class="Address"/>
</ set>
<property name="created" col um="CREATED' />
</ cl ass>

</ hi ber nat e- mappi ng>

Address.hbm.xml

Spring by Example Version 1.5 Spring by Example 41



Oneto Many Hibernate XML Configuration

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

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mapping DTD 3. 0//EN'
"http://hibernate. sourceforge. net/hi ber nat e- mappi ng- 3. 0. dtd" >

<hi ber nat e- mappi ng package="or g. spri ngbyexanpl e. or m hi ber nat e3. bean" defaul t-access="fiel d">

<cl ass name="Address" tabl e=" ADDRESS" >
<id nane="id" colum="|D">
<generator class="native"/>
</id>

<property nanme="address" col um="ADDRESS" />
<property name="city" colum="C TY" />
<property name="state" col um="STATE" />
<property name="zi pPostal " col um="2Zl P_POSTAL" />
<property nanme="created" col um="CREATED' />

</ cl ass>

</ hi ber nat e- mappi ng>

3. SQL Script

Excerpt from schema.sql

CREATE TABLE PERSON (
IDinteger identity primry key,
FI RST_NAME var char (50) not nul |,
LAST_NAME var char (50) not null,
CREATED t i nest anp,
CONSTRAI NT | DX_PERSON_| D PRI MARY KEY (I D)

)

CREATE TABLE ADDRESS (
IDinteger identity primary key,
PERSON_I D i nt eger,
ADDRESS var char (255) ,
CI TY varchar (50) not null,
STATE var char (50) not null,
Z| P_POSTAL varchar (30) not null,
CREATED t i mest anp,
CONSTRAI NT | DX_ADDRESS_| D PRI MARY KEY (1D),
CONSTRAI NT FK_ADDRESS PERSON | D FOREI GN KEY (PERSON_| D) REFERENCES PERSON(I D) on del ete cascade

4. Code Example

The Hibernate Sessi onFact ory isused to create aHi ber nat eTenpl at e asit's set. The template is then used
for any Hibernate database operations. Spring's Hi ber nat eTenpl at e converts all exceptions to runtime
exceptions so it isn't necessary to handle any exceptions.
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The @r ansacti onal annotation isn't used in this example because there isn't anything configuring transactions
in the Spring configuration.

@Reposi tory
@ransactional (readOnly = true)
public class PersonDaol npl inplenments PersonDao {

protected Hi bernateTenpl ate tenplate = null;

/**
* Sets Hibernate session factory.
*/
public void set Sessi onFact ory( Sessi onFactory sessi onFactory) {
tenpl ate = new Hi ber nat eTenpl at e( sessi onFactory);
}

/**
* Find persons.
*/
@uppr essWar ni ngs("unchecked")
public Collection<Person> findPersons() throws DataAccessException {
return (Collection<Person>) tenplate.find("from Person");
}

[ **

* Find persons by |ast nane.
*/
@Buppr essWar ni ngs("unchecked")
public Collection<Person> findPersonsByLast Nanme(String | astNane) throws DataAccessException {
return (Coll ection<Person>) tenplate.find("fromPerson p where p.lastNane = ?", |astNane);
}

| **

* Saves person.
*/
@ransactional (readOnly = fal se, propagati on = Propagati on. REQUI RES_NEW
public void save(Person person) {
t enpl at e. saveOr Updat e( per son) ;
}

Example 1 Per sonDaol npl

5. Reference
Related Links

» Spring 4.1.x Hibernate Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-hibernate]

» Spring 4.1.x JDBC Custom Namespace
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbe.html#j dbc-embedded-database-support]

Hibernate [ http://www.hibernate.org/]

» Apache Commons DBCP [http://commons.apache.org/dbcp]

Spring by Example Version 1.5 Spring by Example 43


http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-hibernate
http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-hibernate
http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#jdbc-embedded-database-support
http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#jdbc-embedded-database-support
http://www.hibernate.org/
http://www.hibernate.org/
http://commons.apache.org/dbcp
http://commons.apache.org/dbcp

Oneto Many Hibernate XML Configuration

e Oneto Many Hibernate Annotation Configuration

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd persistence/sinpl e- hi bernate

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

 Spring Framework 4.1.x

» Hibernate 3.6.10.Final
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Configuration

David Winterfeldt
2008

A simple example using a one-to-many relationship in Hibernate with an Annotation configuration to find, save, and
update arecord. A Per son has a one-to-many relationship with Addr ess.

1. Spring Configuration

The jdbc.embedded-database element is used to initidize the test HSQLDB database and the
Local Sessi onFact or yBean is used to configure Hibernate.

shared-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. spri ngfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: jdbc="http://ww. spri ngfranework. org/ schema/j dbc"
xsi : schemaLocati on="htt p: //wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmework. org/ schema/ j dbc
http://ww. springfranmework. or g/ schema/j dbc/ spri ng-j dbc. xsd" >

<j dbc: enbedded- dat abase i d="dat aSour ce" type="HSQ">
<jdbc:script |ocation="classpath:/schema.sql" />
</ j dbc: enbedded- dat abase>

<bean i d="sessi onFactory"
cl ass="org. springfranmewor k. orm hi ber nat e3. Local Sessi onFact or yBean"
p: dat aSour ce- r ef =" dat aSour ce" >
<property name="nappi ngLocations">
<list>
<val ue>cl asspat h: or g/ spri ngbyexanpl e/ or nf hi ber nat e3/ bean/ Addr ess. hbm xn </ val ue>
<val ue>cl asspat h: or g/ spri ngbyexanpl e/ or m hi ber nat e3/ bean/ Per son. hbm xm </ val ue>
</list>
</ property>
<property nanme="hi bernat eProperties">
<val ue>
hi bernat e. for mat _sql =true
hi ber nat e. di al ect =or g. hi ber nat e. di al ect. HSQLD al ect
</ val ue>
</ property>
</ bean>

</ beans>

The annotatedClasses property is used to set a list of Hibernate annotated classes. The Person DAO is configured
using Hibernate's session factory.
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PersonAnnotationDaoTest-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww. spri ngfranmework. or g/ scherma/ beans"

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

xm ns: p="http://ww. springfranework. or g/ schena/ p"

xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. spri ngframework. or g/ schena/ beans/ spri ng- beans. xsd" >

<i nport resource="cl asspat h: or g/ spri ngbyexanpl e/ or 1 hi ber nat e3/ shar ed- cont ext. xm "/ >

<l-- Override xm session factory inported from shared-context.xm -->
<bean i d="sessi onFactory"
cl ass="org. spri ngfranewor k. or m hi ber nat e3. annot ati on. Annot at i onSessi onFact or yBean"
p: dat aSour ce- r ef =" dat aSour ce" >
<property nanme="annot at edCl asses" >
<list>
<val ue>or g. spri ngbyexanpl e. or m hi ber nat e3. annot ati on. bean. Per son</ val ue>
<val ue>or g. spri ngbyexanpl e. or m hi ber nat e3. annot ati on. bean. Addr ess</ val ue>
</list>
</ property>
<property nanme="hi bernat eProperties">
<val ue>
hi bernat e. format _sql =true
hi ber nat e. di al ect =or g. hi ber nat e. di al ect. HSQLDi al ect
</ val ue>
</ property>
</ bean>

<bean i d="per sonDao"
cl ass="org. spri ngbyexanpl e. or m hi ber nat e3. annot at i on. dao. Per sonDaol npl "
p: sessi onFact ory-ref ="sessi onFactory" />

</ beans>

2. Hibernate Configuration

The @nt i t y annotation indicates that the JavaBean is a persistent entity. By default the class name will be used
for the Hibernate entity name as this classis registered with Hibernate. A different entity name could be specified by
using the annotations name attribute (ex: @ntity(nanme="Enpl oyee")). An @abl e annotation can
explicitly configure which table the entity is mapped to, although in this case it isn't necessary since it would default
to the name of the class which matches the table name.

The one-to-many relationship from Person to Address is configured on public Set<Address>
get Addr esses(). The @neToMany(f et ch=Fet chType. EAGER) annotation indicates a one-to-many
relationship and  that any associated addresses  should be eagerly fetched. The
@oi nCol um( nanme="PERSON_I| D', nul | abl e=f al se) annotation indicates ADDRESS.PERSON_ID is
the column to match against PERSON.ID to retrieve addresses associated with a person.

@ntity
public class Person {

private Integer id = null
private String firstName = null
private String | astName = nul |
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private Set<Address> addresses = null;
private Date created = null;

/**
* CGets id (prinary key).
*/
@d
@zener at edVal ue( st rat egy=CGener ati onType. AUTO
public Integer getld() {

return id;

}

/*-k

* Sets id (primry key).

=

public void setld(Integer id) {
this.id = id;

}

/**

* CGets first nane.
*/
@Col um( nane="Fl RST_NAME")
public String getFirstNanme() {
return firstNane;
}

/**

* Sets first name.

*/

public void setFirstName(String firstNane) {
this.firstName = firstNane;

}

/**
* Gets |ast nane.
*/
@Col utm( nane="LAST_NAME")
public String getlLastNane() {
return | ast Nane;
}

[ **

* Sets |ast nane.

=
public void setLastName(String | astName) {
this.lastName = | ast Nane;
}
/**
* Cets |ist of <code>Address</code>es.
*/

@neToMany( f et ch=Fet chType. EAGER)
@oi nCol um( nanme="PERSON_I| D', nul | abl e=f al se)
public Set <Address> get Addresses() {
return addresses;
}

/**

* Sets list of <code>Address</code>es.

&/l

public void set Addresses(Set <Addr ess> addresses) {
t hi s. addresses = addresses;

}

/*-k

* Gets date created.

*/

public Date getCreated() {
return created;

}
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/**

* Sets date created.

*/

public void setCreated(Date created) {
this.created = created;

}

Example 1 Excerpt from Per son

@ntity
public class Address {

private Integer id = null;
private String address = null;
private String city = null;
private String state = null;
private String zipPostal = null;
private Date created = null;

/’\-'k
* Gets id (primry key).
*
/
@d
@=ner at edVal ue(strat egy=CGener ati onType. AUTO
public Integer getld() {

return id;

}

/**

* Sets id (prinary key).

*/

public void setld(Integer id) {
this.id =id;

}

/3\-*

* CGets address.

*/

public String get Address() {
return address;
}

/**

* Sets address.

*/

public void set Address(String address) {
t hi s. address = address;

}

/**

* CGets city.

*/

public String getCty() {
return city;

}

| **
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* Sets city.
*/
public void setCity(String city) {
this.city = city;
}

/**

* Gets state.

*/

public String getState() {
return state;

}

/**

* Sets state.

*/

public void setState(String state) {
this.state = state;

}

/**
* CGets zip or postal code.
*/
@Col um( nane="2Zl P_POSTAL")
public String getZpPostal () {
return zi pPostal ;

}
/**

* Sets zip or postal code.

*/

public void setZipPostal (String zi pPostal) {

this.zi pPostal = zipPostal;

}

/**

* Gets date created.

*/

public Date getCreated() {
return created;
}

/’\-*

* Sets date created.

=]

public void setCreated(Date created) {
this.created = created,;

}

Example 2 Excerpt from Addr ess

3. SQL Script

Excerpt from schema.sql

CREATE TABLE PERSON (

IDinteger identity prinmary key,
FI RST_NAME var char (50) not nul |,
LAST_NAME var char (50) not null,
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)

CREATED ti nmest anp,
CONSTRAI NT | DX_PERSON_|I D PRI MARY KEY (I D)

CREATE TABLE ADDRESS (

ID integer identity prinmary key,

PERSON_I D i nt eger,

ADDRESS var char (255) ,

CI TY varchar (50) not null,

STATE varchar (50) not null,

Z| P_POSTAL varchar (30) not null,

CREATED t i mest anp,

CONSTRAI NT | DX_ADDRESS_| D PRI MARY KEY (ID),

CONSTRAI NT FK_ADDRESS_PERSON_| D FOREI GN KEY (PERSON_| D) REFERENCES PERSON(| D) on del ete cascade

4. Code Example

The Hibernate Sessi onFact ory isused to create aHi ber nat eTenpl at e asit's set. The template is then used
for any Hibernate database operations. Spring's Hi ber nat eTenpl at e converts all exceptions to runtime
exceptions so it isn't necessary to handle any exceptions.

The @r ansact i onal annotation isn't used in this example because there isn't anything configuring transactions
in the Spring configuration.

@Reposi tory
@ransactional (readOnly = true)
public cl ass PersonDaol npl inplements PersonDao {

protected Hi bernateTenplate tenplate = null;

/**
* Sets Hi bernate session factory.
*/
public void set Sessi onFact ory( Sessi onFactory sessionFactory) {
tenpl ate = new Hi ber nat eTenpl at e( sessi onFactory);

}
/**
* Find persons.
*/
@Buppr essWar ni ngs("unchecked")
public Collection<Person> findPersons() throws DataAccessException {
return (Collection<Person>) tenplate.find("from Person");
}

/**
* Find persons by |ast nane.
*/
@uppr essWar ni ngs("unchecked")
public Collection<Person> findPersonsByLast Nane(String | astNane) throws DataAccessException {
return (Collection<Person>) tenplate.find("fromPerson p where p.lastNane = ?", |astNane);

}
/**
* Saves person.
*/
@ransactional (readOnly = fal se, propagati on = Propagati on. REQUI RES_NEW
public void save(Person person) {
t enpl at e. saveOr Updat e( per son) ;
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Example 3 Per sonDaol npl

5. Reference
Related Links

» Spring 4.1.x Hibernate Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-hibernate]

» Spring 4.1.x JDBC Custom Namespace
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbe.html# dbc-embedded-database-support]

* Hibernate [http://www.hibernate.org/]
» Apache Commons DBCP [http://commons.apache.org/dbcp]
» Oneto Many Hibernate XML Configuration

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd persistence/sinpl e-hibernate

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x

» Hibernate 3.6.10.Final
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One to Many JPA Hibernate
Configuration

David Winterfeldt
2009

This is a one-to-many JPA configuration that can to find, save, and update a record. Hibernate is used as the JPA
provider. Thereis aPer son that has a one-to-many relationship to Addr ess. This exampleis very similar to One
to Many JpaTenpl at e Hibernate Configuration and even uses the same j avax. per si st ence annotated
beans, but uses the native JPA style for accessing data objects.

1. Spring Configuration

The Person DAO is configured using context:component-scan. Then tx:annotation-driven will configure
transactions on any beans with @Tr ansacti onal , and just after it the JPA transaction manager is setup. The
jdbc.embedded-database element is used to initidize the tet HSQLDB database. The
Local Cont ai ner Enti t yManager Fact or yBean is configured with the Dat aSour ce and for use with
Hibernate as the JPA adapter. It also sets the persistenceUnitName attribute to specify which persistence unit to use
for this entity manager (multiple examples use the persistence.xml).

PersonDaoTest-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: cont ext ="http://ww. spri ngfranmework. or g/ schema/ cont ext "
xm ns: jdbc="http://ww. spri ngfranework. org/ schema/j dbc"
xm ns:tx="http://ww. springfranmework. org/ schema/t x"
xsi : schemaLocati on="htt p: //wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngframewor k. or g/ schema/ cont ext
http://ww. spri ngframewor k. or g/ schema/ cont ext/ spri ng- cont ext . xsd
http://ww. spri ngframework. org/ schema/ j dbc
http://ww. spri ngframewor k. or g/ schema/ j dbc/ spri ng-j dbc. xsd
http://ww. springframework. org/ schema/t x
http://ww. springfranework. org/ schema/ t x/ spring-tx. xsd">

<cont ext : conponent - scan base- package="org. spri ngbyexanpl e. orm j pa. dao" />
<tx:annotati on-driven />

<bean id="transacti onManager"
cl ass="org. springfranmework. orm j pa. JpaTransacti onManager "
p: entit yManager Fact ory-ref ="entit yManager Factory"/ >

<j dbc: enbedded- dat abase i d="dat aSour ce" type="HSQ">
<j dbc: script |ocation="cl asspath:/schema.sql" encodi ng="UTF-8" />
</ j dbc: enbedded- dat abase>

<bean id="entityManager Fact ory"
cl ass="org. spri ngframewor k. orm j pa. Local Cont ai ner Enti t yManager Fact or yBean"
p: dat aSour ce- r ef =" dat aSour ce"
p: persi st enceUni t Nane="si npl e-j pa" >
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<property name="j paVendor Adapt er" >
<bean cl ass="org. spri ngframewor k. ormj pa. vendor. H ber nat eJpaVendor Adapter" />
</ property>
</ bean>

</ beans>

2. JPA Entity Configuration

The @nt i t y annotation indicates that the JavaBean is a persistent entity. JPA would automatically pick up this
class except the JPA configuration explicitly registers the classes each persistence unit should handle. An @abl e
annotation can explicitly configure which table the entity is mapped to, although in this case it isn't necessary since
it would default to the name of the class which matches the table name.

The one-to-many relationship from Person to Address is configured on public Set<Address>
get Addr esses(). The @neToMany(f et ch=Fet chType. EAGER) annotation indicates a one-to-many
relationship and that any  associated  addresses  should be  eagerly  fetched.  The
@oi nCol um( name="PERSON_| D', nul | abl e=f al se) annotation indicates ADDRESS. PERSON_I| Dis
the column to match against PERSON. | D to retrieve addresses associated with a person.

Note

Using the | npr ovedNam ngStr at egy in your JPA persistence.xml can give better trandation
from camel case classes and field names to standard underscore delimited database names. An example
of this is that instead of having to explicitly put @ol umm( nane="FI RST_NAME") on the first
name field, it automatically converts the camel case of the field name to use underscores.

<property nanme="hi bernate. ejb. nam ng_strategy" val ue="org. hi bernate. cfg. | nprovedNani ngStrategy"/>

@ntity
public class Person inplenments Serializable {

private static final long serial VersionU D = -8712872385957386182L;

private Integer id = null;

private String firstNane = null;
private String |lastNane = null;
private Set<Address> addresses = null;
private Date created = null;

/**
* Gets id (primry key).
*/
@d
@ener at edVal ue(strategy = CenerationType. AUTO
public Integer getld() {
return id;
}
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/**
* Sets id (prinary key).
*
/
public void setld(Integer id) {
this.id = id;
}
/’\--k

* CGets first nane.
&/
public String getFirstName() {
return firstNane;
}

/**

* Sets first nane.

*/

public void setFirstNane(String firstNanme) {
this.firstName = firstNaneg;

}

/**

* CGets |ast nane.

=

public String getlLastNane() {
return | ast Nane;

}
/**
* Sets |ast nane.
*/
public void setLastNane(String |astName) {
this.lastName = | ast Nane;
}
/**

* Gets |list of <code>Address</code>es.
*/
@neToMany(fetch = FetchType. EACER, cascade = CascadeType. ALL)
@oi nCol um(nanme = "PERSON_I D', nullable = false)
publ i c Set <Address> get Addresses() {
return addresses;
}

/**

* Sets |ist of <code>Address</code>es.

*/

public void set Addresses(Set <Address> addresses) {
t hi s. addresses = addresses;

}

/**

* Cets date created.

&/

public Date getCreated() {
return created;

}

/’\-'k

* Sets date created.

=]

public void setCreated(Date created) {
this.created = created;

}
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Example 1 Excerpt from Per son

@ntity
public class Address inplenents Serializable {

private static final long serial VersionU D = 7851794269407495684L;

private Integer id = null;
private String address = null;
private String city = null;
private String state = null;
private String zipPostal = null;
private String country = null;
private Date created = null;

/**
* Cets id (prinmary key).
*/
@d
@=ner at edVal ue(strategy = CGenerationType. AUTO
public Integer getld() {

return id;

}

/**

* Sets id (primary key).

*

/

public void setld(Integer id) {
this.id = id;

}

/**

* Cets address.

*/

public String get Address() {
return address;

}

/**

* Sets address.

=

public void set Address(String address) {
t hi s. address = address;

}

/**

* Gets city.

*/

public String getCty() {
return city;

}
/**
* Sets city.
*/
public void setCity(String city) {
this.city = city;
}

/**

* Cets state.

*/

public String getState() {
return state;

}

| **

* Sets state.
*/
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public void setState(String state) {
this.state = state;

}

/**
* CGets zip or postal code.
*/
public String getZpPostal () {
return zi pPostal ;
}

| **

* Sets zip or postal code.

*/
public void setZipPostal (String zi pPostal) {
this.zipPostal = zipPostal;
}
/**

* Gets country.
*/
public String getCountry() {
return country;
}

[ **

* Sets country.
*/
public void setCountry(String country) {
this.country = country;
}

/**

* Cets date created.

*/

public Date getCreated() {
return created;

}

/**

* Sets date created.

&/

public void setCreated(Date created) {
this.created = created;

}

Example 2 Excerpt from Addr ess

3. JPA Configuration

Hibernate is setup as the JPA  provider. Another JPA  provider, like EclipseLink
[http://mwww.eclipse.org/eclipselink/], could be specified and if al your code just uses JPA nothing else would need
to be changed.

The JPA implementation is specified using the provider element. The Per son & Addr ess classes are explicitly
configured, and JPA's scanning for entity beans is turned off by specifying the exclude-unlisted-classes element.
Thisis mainly because there are multiple JPA entities in one project for these examples, otherwise having automatic
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scanning would normally be fine.

The properties element can have a list of properties to pass into JPA provider for configuring provider specific
details. In this case the database being used, whether or not to show generated SQL, whether or not to to generate
the schema or validate an existing one, the naming strategy, and the cache provider.

Note

In production it would be better to use Ehcache [http://ehcache.org/] for the cache provider.

<property name="hi bernate. cache. provi der_cl ass" val ue="org. hi bernat e. cache. EhCacheProvi der" />

Excerpt from META-INF/persistence.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<persi stence xm ns="http://java.sun. com xnl /ns/ persi stence"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : schemaLocation="http://java. sun. com xn / ns/ per si st ence
http://java. sun. com xnl / ns/ per si st ence/ persi stence_2_1. xsd"
version="2.1">

<persi stence-unit nanme="sinpl e-jpa">
<provi der >or g. hi ber nat e. ej b. Hi ber nat ePer si st ence</ provi der >

<cl ass>or g. spri ngbyexanpl e. orm j pa. bean. Per son</ cl ass>
<cl ass>or g. spri ngbyexanpl e. orm j pa. bean. Addr ess</ cl ass>

<excl ude-unl i st ed-cl asses/ >

<properties>
<property name="hi bernate.dial ect" val ue="org. hi bernate. di al ect. HSQLDi al ect" />
<property nanme="hi bernate.show sql" val ue="true" />
<property name="hi bernate. hbnRddl . aut 0" val ue="val i date" />
<property name="hi bernate. ejb. nam ng_strategy"
val ue="org. hi bernate. cfg. | nprovedNam ngStrat egy"/ >
<property nane="hi bernate. cache. provi der_cl ass"
val ue="or g. hi ber nat e. cache. Hasht abl eCacheProvi der" />
</ properties>
</ per si st ence-uni t>

</ per si st ence>

4. Code Example

@Reposi tory
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@ransactional (readOnly = true)

public class PersonDaol npl inplenments PersonDao {

private EntityManager em = null;

/**
* Sets the entity manager.
*/
@per si st enceCont ext
public void setEntityManager (Enti
this.em= em
}

| **

* Find persons.
*/

tyManager em {

public Person findPersonByld(Integer id) {

return em find(Person.cl ass,

}

| **

id);

* Find persons using a start index and nax nunber of results.

*/
@uppr essWar ni ngs("unchecked")

public Collection<Person> findPersons(final int startlndex, final int naxResults) {
return emcreateQuery("select p fromPerson p order by p.lastNanme, p.firstNanme")
.setFirstResult(startlndex).set MaxResul t s(maxResul ts). get Resul tList();

}

/**

* Find persons.

=

@Buppr essWar ni ngs( " unchecked")

public Collection<Person> findPersons() {
return emcreateQuery("select p from Person p order by p.|astNane,

p.firstNane").get Resul tList();
}
/**
* Find persons by |ast nane.
*/
@uppr essWar ni ngs("unchecked")

public Collection<Person> findPersonsByLast Nanme(String | astName) {
return emcreateQuery("select p from Person p where p.lastNane = :|astNane order by

p. | ast Name, p.firstNane")
.set Paranet er ("I ast Nane",
}

/**
* Saves person.
*/
@ransactional (readOnly = fal se,
public Person save(Person person)
return em nerge(person);

}

/**

* Del etes person.

&/

@ransactional (readOnly = fal se,

public void del et e(Person person)
em renove(em ner ge(person));
}

/*-k

* Saves address to person.

*/

@ransactional (readOnly = fal se,

| ast Nane) . get Resul t Li st ();

propagati on = Propagati on. REQUI RES_NEW
{

propagati on = Propagati on. REQUI RES_NEW
{

propagati on = Propagati on. REQUI RES_NEW

public Person saveAddress(|lnteger id, Address address) {

Person person = findPersonByl

d(id);
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i f (person.get Addresses().contai ns(address)) {
per son. get Addr esses() . renove(address);

}

per son. get Addr esses() . add( addr ess) ;

return save(person);

}
| **

* Del etes address from person.
*/
@ransactional (readOnly = fal se, propagation = Propagati on. REQUI RES_NEW
public Person del et eAddress(Integer id, Integer addresslid) {
Person person = findPersonByld(id);

Address address = new Address();
address. set| d(addressld);

i f (person.get Addresses().contai ns(address)) {
for (Address a : person. get Addresses()) {
if (a.getld().equal s(addresslid)) {
em renove(a);
per son. get Addr esses() . renove(address);

br eak;

}

return person;

Example 3 Per sonDaol npl

5. Reference
Related Links

e Spring 4.1.x JPA Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-j pa)

* Hibernate [http://www.hibernate.org/]

» Spring 4.1.x JDBC Custom Namespace
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#j dbc-embedded-database-support]

» Apache Commons DBCP [http://commons.apache.org/dbcp]
» Oneto Many JpaTenpl at e Hibernate Configuration

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).
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$ cd persistence/sinple-jpa

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

 Spring Framework 4.1.x

» JavaPersistence APl 2.1
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This shows a JPA configuration for inheritance. There are three different types, which are single table, joined, and
table per class. This example uses joined inheritance. Joined inheritance involves a base table for shared fields and a
table for each subclass. There is a Per son class that is the parent for St udent and Pr of essi onal . This
example is based on One to Many JPA Hibernate Configuration, but has been modified enough to add inheritance.

1. Spring Configuration

The Person DAO is configured using context:component-scan. Then tx:annotation-driven will configure
transactions on any beans with @tr ansact i onal , and just after it the JPA transaction manager is setup. The
jdbc:embedded-database  element is used to initidize the test HSQLDB database. The
Local Cont ai ner Enti t yManager Fact or yBean is configured with the Dat aSour ce and for use with
Hibernate as the JPA adapter. The persistenceUnitName attribute is set to specify which persistence unit to use
(multiple examples use the persistence.xml).

Per sonl nheritanceDaoTest-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schema/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. spri ngframework. org/ schema/ p"
xm ns: cont ext ="http://ww. spri ngfranmework. org/ schena/ cont ext"
xm ns: jdbc="http://ww. spri ngfranmework. org/ schema/j dbc"
xm ns: tx="http://ww. springfranework. org/ schena/t x"
xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmewor k. or g/ schena/ cont ext
http://ww. springfranmewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd
http://ww. springfranework. org/ schema/ j dbc
http://ww. springfranework. org/ schema/ j dbc/ spring-j dbc. xsd
http://ww. springfranework. org/ schema/ t x
http://ww. springfranmework. org/ schema/ t x/ spring-tx. xsd">

<cont ext : conmponent - scan base- package="org. spri ngbyexanpl e. orm j pa. i nheritance. dao" />
<tx:annotation-driven />

<bean i d="transacti onManager"
cl ass="org. spri ngf ranewor k. orm j pa. JpaTr ansact i onManager "
p: entityManager Fact ory-ref ="entityManager Factory"/>

<j dbc: enbedded- dat abase i d="dat aSour ce" type="HSQ">
<j dbc:script |ocation="classpath:/schema_i nheritance.sql" encodi ng="UTF-8" />
</ j dbc: enbedded- dat abase>

<bean id="entityManager Factory"
cl ass="org. springfranmework. orm j pa. Local Cont ai ner Enti t yManager Fact or yBean"
p: dat aSour ce- r ef =" dat aSour ce"
p: persi st enceUni t Name="i nheri t ance-j pa">
<property name="j paVendor Adapt er" >
<bean cl ass="org. spri ngfranmework. orm j pa. vendor . H ber nat eJpaVendor Adapter" />
</ property>
</ bean>
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</ beans>

2. JPA Entity Configuration

Thej avax. per si st ence annotation @nt i t y indicates thisis a persistent entity bean, and JPA would pick it
up during classpath scanning. Although in this configuration, JPA scanning for entity beans is turned off. An
@rabl e annotation can explicitly configure which table the entity is mapped to, although in this case it isn't
necessary since it would default to the name of the class which matches the table name.

Note

Using the | mpr ovedNami ngStr at egy in your JPA persistence.xml can give better trandation
from camel case classes and field names to standard underscore delimited database names. An example
of this is that instead of having to explicitly put @ol urm( nane="Fl RST_NAME") on the first
name field, it automatically converts the camel case of the field name to use underscores.

<property name="hi bernate. ejb. nam ng_strategy" val ue="org. hi bernate. cfg.|nprovedNam ngStrategy"/>

Inheritance is configured using the @ nheritance and @i scri m nator Col utm annotations. The
@ nheri t ance configures the inheritance type to joined. The @ scri m nat or Col unm annotation sets the
field used to determine the subclass to the TYPE field and the field type to integer.

@ntity

@ nheritance(strategy = InheritanceType.JO NED)

@i scri m nat or Col um( nane="TYPE", di scrim natorType=Di scri m nator Type. | NTEGER)
public class Person inplenents Serializable {

private static final |ong serial VersionU D = -2175150694352541150L;

private Integer id = null;

private String firstNane = null;
private String |lastNane = null;
private Set<Address> addresses = null;
private Date created = null;

/**

* CGets id (prinmary key).

*/

@d

@zener at edVal ue( st rat egy=Gener ati onType. AUTO
public Integer getld() {

return id;

}

/**

* Sets id (primry key).

*/

public void setld(lInteger id) {
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this.id = id;
}
/**
* CGets first nane.
=

public String getFirstNane() {
return firstNane;
}

/**

* Sets first nane.

*/

public void setFirstNane(String firstName) {
this.firstName = firstNang;

}

/**

* CGets |ast nane.

=

public String getlLastNane() {
return | ast Nane;

}

| **

* Sets |ast nane.

=]
public void setLastNanme(String | astNane) {
this.|lastNanme = | ast Nane;
}
/**
* Cets |ist of <code>Address</code>es.
*/

@neToMany(fet ch=Fet chType. EAGER, cascade=CascadeType. ALL)
@oi nCol um( nanme="PERSON_I| D', nul | abl e=f al se)
public Set <Address> get Addresses() {
return addresses;
}

/**

* Sets list of <code>Address</code>es.

=

public void set Addresses(Set <Addr ess> addresses) {
t hi s. addresses = addresses;

}

/**

* Cets date created.

*/

public Date getCreated() {
return created;

}

/**

* Sets date created.

=

public void setCreated(Date created) {
this.created = created;

}

public Address findAddressByld(Integer id) {
Address result = null;

if (addresses !'= null) {
for (Address address : addresses) {
if (address.getld().equals(id)) {
result = address;

br eak;
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}

return result;

Example 1 Excerpt from Per son

The St udent class extends Per son. The @i scri m nat or Val ue indicates the value to be used for the
discriminator column in the parent class when storing and retrieving this subclass. The PERSON_STUDENT table
stores all the extra values unique to this subclass, which in this caseis just the school name of the student.

@ntity

@abl e( name="PERSON_STUDENT")

@i scri m nator Val ue("1")

public class Student extends Person {

private static final |ong serial VersionU D = -8933409594928827120L;

private String school Name = null;

/**

* Cets school nane.

*/

public String getSchool Nane() {
return school Nane;

}
/**
* Sets school nane.
&/l
public void setSchool Nane(String school Nane) {
t hi s. school Nanme = school Nane;
}

Example 2 St udent

The Pr of essi onal classisvery similar to the St udent class except it has a different table, discriminator value,
and it'sunique field is the professional's company name.

@ntity

@rabl e( name=" PERSON_PROFESSI ONAL")

@i scri m nat or Val ue("2")

public cl ass Professional extends Person {

private static final |ong serial VersionU D = 8199967229715812072L;
private String conpanyNanme = null;

| **

* Cets conpany nane.
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*/
public String get ConpanyNane() {
return conpanyNane;

}

/**

* Sets conpany nane.

*/

public void setConpanyNane(String conpanyNane) {
thi s. conpanyName = conpanyNane;

}

Example 3 Pr of essi onal

3. JPA Configuration

Hibernate is setup as the JPA  provider. Another JPA  provider, like EclipseLink
[http:/Iwww.eclipse.org/eclipselink/], could be specified and if al your code just uses JPA nothing else would need
to be changed. The Per son & Addr ess classes are explicitly configured, and JPA's scanning for entity beansis
turned off by specifying the exclude-unlisted-classes element. Some Hibernate specific configuration items are set
within the properties element.

Excerpt from META-INF/persistence.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<persi stence xm ns="http://java.sun. com xnl / ns/ persi stence"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : schemaLocation="http://java. sun. com xm / ns/ per si st ence
http://java. sun. com xnl / ns/ per si st ence/ persi stence_2_1. xsd"
version="2.1">

<persi stence-unit nane="inheritance-jpa">
<provi der >or g. hi ber nat e. ej b. Hi ber nat ePer si st ence</ provi der >

<cl ass>or g. spri ngbyexanpl e. orm j pa. i nheri t ance. bean. St udent </ cl ass>
<cl ass>or g. spri ngbyexanpl e. orm j pa. i nheri t ance. bean. Pr of essi onal </ cl ass>
<cl ass>or g. spri ngbyexanpl e. orm j pa. i nheritance. bean. Address</cl ass>

<excl ude-unl i st ed-cl asses/ >

<properties>
<property name="hi bernate. dial ect" val ue="org. hi bernate. di al ect. HSQLDi al ect" />
<property nanme="hi bernate.show sql" val ue="true" />
<property name="hi bernate. hbnRddl . aut 0" val ue="val i date" />
<property nanme="hi bernate. ejb. nam ng_strategy"
val ue="org. hi bernate. cf g. | nprovedNam ngStrat egy"/ >
<property nane="hi bernate. cache. provi der_cl ass"
val ue="or g. hi ber nat e. cache. Hasht abl eCacheProvi der" />
</ properties>
</ persi st ence-uni t>

</ per si st ence>

Spring by Example Version 1.5 Spring by Example 65


http://www.eclipse.org/eclipselink/
http://www.eclipse.org/eclipselink/

JPA Joined Inheritance

4. Code Example

@Reposi tory
@ransactional (readOnly = true)

public class Personlnheritancel npl inplenents PersonlnheritanceDao {

private EntityManager em = null;

/**
* Sets the entity manager.
*
/
@rer si st enceCont ext

public void setEntityManager (EntityManager em {

this.em= em

}
[ **

* Find persons.
*/

public Person findPersonByld(Integer id) {

return em find(Person.class, id);

}

| **

* Find persons using a start index and max nunber of results.

*/
@uppr essWar ni ngs("unchecked")

public Collection<Person> findPersons(final int startlndex, final int maxResults) {
return emcreateQuery("select p fromPerson p order by p.lastNane, p.firstNanme")
.setFirstResult(startlndex).set MaxResul t s(maxResul ts). get Resul tList();

}
/**
* Find persons.
*/
@Buppr essWar ni ngs("unchecked")

public Collection<Person> findPersons() {
return emcreateQuery("select p from Person p order by p.|astNane,

p.firstName").get Resul tList();
}

| **

* Find persons by |ast nane.
*/
@uppr essWar ni ngs("unchecked")

public Collection<Person> findPersonsByLast Nane(String |astName) {
return emcreateQuery("select p from Person p where p.lastNane = :|astNane order by

p.l ast Nane, p.firstNane")

.set Paraneter ("l ast Nane", |astNane).getResul tList();

}
| **

* Saves person.
*/

@ransactional (readOnly = fal se, propagati on = Propagati on. REQUI RES_NEW

publi c Person save(Person person) {
return em nerge(person);
}

| **

* Del etes person.
*
/

@ransactional (readOnly = fal se, propagati on = Propagati on. REQUI RES_NEW

public void del ete(Person person) {
em renove(em ner ge( person));
}

[ **
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* Saves address to person.
*/
@ransactional (readOnly = fal se, propagati on = Propagati on. REQUI RES_NEW
public Person saveAddress(lnteger id, Address address) {
Person person = findPersonByld(id);

if (person.get Addresses().contai ns(address)) {
per son. get Addr esses() . renove(address);
}

per son. get Addr esses() . add( addr ess) ;

return save(person);

}
/**
* Del etes address from person.
*/
@ransactional (readOnly = fal se, propagati on = Propagati on. REQUI RES_NEW
public Person del eteAddress(Integer id, Integer addresslid) {
Person person = findPersonByl d(id);

Address address = new Address();
address. setl d(addressld);

i f (person.get Addresses(). contai ns(address)) {
for (Address a : person. get Addresses()) {
if (a.getld().equal s(addresslid)) {
em renove(a);
per son. get Addr esses() . renpbve(addr ess) ;

br eak;

}

return person;

Example 4 Per sonl nheri t ancel npl

5. SQL Script

Excerpt from schema_inheritance.sql

CREATE TABLE PERSON_TYPE (
IDinteger identity primry key,
NAME var char (50) not nul |,
CREATED ti mest anp,
CONSTRAI NT | DX_PERSON_TYPE_| D PRI MARY KEY (I D)

)

CREATE TABLE PERSON (
ID integer identity primary key,
FI RST_NAME var char (50) not null,
LAST_NAME var char (50) not null,
TYPE i nt eger,
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CREATED ti nmest anp,
CONSTRAI NT | DX_PERSON_I D PRI MARY KEY (I D),
CONSTRAI NT FK_PERSON_TYPE FOREI GN KEY (TYPE) REFERENCES PERSON_TYPE(| D)

)

CREATE TABLE PERSON_STUDENT (
IDinteger not null,
SCHOOL_NAME var char (50) not nul |,
CREATED ti nest anp,
CONSTRAI NT FK_PERSON_STUDENT_I D FOREI GN KEY (|1 D) REFERENCES PERSON(I D) on del ete cascade

)

CREATE TABLE PERSON_PROFESSI ONAL (
I D integer not null,
COVPANY_NAME var char (50) not nul |,
CREATED ti nmest anp,
CONSTRAI NT FK_PERSON_PROFESSI ONAL_| D FOREI GN KEY (1 D) REFERENCES PERSON(I D) on del ete cascade

)

CREATE TABLE ADDRESS (
ID integer identity prinmary key,
PERSON_I D i nt eger,
ADDRESS var char (255) ,
CI TY varchar(50) not null,
STATE varchar (50) nul I,
ZI P_POSTAL varchar (30) not null,
COUNTRY var char (50) not null,
CREATED t i mest anp,
CONSTRAI NT | DX_ADDRESS_| D PRI MARY KEY (ID),
CONSTRAI NT FK_ADDRESS PERSON | D FOREI GN KEY (PERSON_| D) REFERENCES PERSON(I D) on del ete cascade

6. Reference
Related Links

Spring 4.1.x JPA Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-j pa]

Hibernate [ http://www.hibernate.org/]

Spring 4.1.x JDBC Custom Namespace
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#j dbc-embedded-database-support]

Apache Commons DBCP [http://commons.apache.org/dbcp]

Oneto Many JPA Hibernate Configuration

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd persistence/sinple-jpa
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General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x

» JavaPersistence APl 2.1
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This shows basic usage of Spring Data JPA [http://projects.spring.io/spring-data-jpa/] for some simple queries, and
create/update/delete. It has a lot of customization points, including items like query auto-generation by convention,
query hints, and auditing. This example builds on the JPA Joined Inheritance example and has the same data
structure.

1. Spring Configuration

Instead of using context:component-scan, Spring Data JPA [http://projects.spring.io/spring-data-jpa/]'s jpa
namespace is used. The jpa:repositories scans for al interfaces that extend JpaRepository and creates
implementations for use at runtime.

Excerpt from PersonRepositoryTest-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww:. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: jdbc="http://ww. spri ngfranework. org/ schema/j dbc"
xm ns: jpa="http://ww. springfranmework. org/ schenma/ dat a/ j pa"
xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranework. org/ schema/ j dbc
http://ww. springfranework. org/ schema/ j dbc/ spring-j dbc. xsd
http://ww. springfranework. org/ schema/ dat a/ j pa
http://ww. springfranmework. or g/ schena/ dat a/ j pa/ spri ng-j pa. xsd" >

<j pa: reposi tories base-package="org. spri ngbyexanpl e. ormrepository" />

<bean id="transacti onManager"
cl ass="org. spri ngf ranewor k. orm j pa. JpaTr ansact i onManager "
p: entityManager Fact ory-ref ="entityManager Factory"/>

<j dbc: enbedded- dat abase i d="dat aSour ce" type="HSQ">
<j dbc: script |ocation="cl asspath:/schema.sql" encodi ng="UTF-8" />
</ j dbc: enbedded- dat abase>

<bean id="entityManager Factory"
cl ass="org. springfranmework. orm j pa. Local Cont ai ner Enti t yManager Fact or yBean"
p: dat aSour ce- r ef =" dat aSour ce"
p: persi st enceUni t Nane="hsql " >
<property nanme="j paVendor Adapt er" >
<bean cl ass="org. spri ngframewor k. or mj pa. vendor. Hi ber nat eJpaVendor Adapter" />
</ property>
</ bean>

</ beans>
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2. JPA Configuration

The persistence-unit is named 'hsgl'. When supporting tests and a production database, controlling which persistence
unit is loaded can be done with Spring Profiles.

META-INF/persistence.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<persi stence xm ns="http://java. sun. com xnl / ns/ persi st ence"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://java. sun. com xnl / ns/ per si st ence
http://java. sun. com xnl / ns/ per si st ence/ persi stence_2_1. xsd"
version="2.1">

<persi stence-unit name="hsql ">
<provi der >or g. hi ber nat e. ej b. Hi ber nat ePer si st ence</ provi der >

<properties>
<property name="hi bernate.dial ect" val ue="org. hi bernate. di al ect. HSQLD al ect" />
<property nanme="hi bernate.show sql" val ue="true" />
<property name="hi bernate. hbnRddl . aut 0" val ue="val i date" />
<property name="hi bernate. ejb. nam ng_strategy"
val ue="org. hi bernate. cfg. | nprovedNami ngStrat egy"/ >
<property nanme="hi bernate. cache. provi der_cl ass"
val ue="or g. hi ber nat e. cache. Hasht abl eCacheProvi der" />
<property nanme="j adira. usertype. aut oRegi st er User Types" value="true" /> 0O
<property nanme="j adira. usertype. dat abaseZone" val ue="jvn{' />
</ properties>
</ persi st ence-uni t>

</ per si st ence>

0 Registering Joda Time [http://joda-time.sourceforge.net/] custom JPA user types.
3. Repository

The repository extends JpaReposi t ory and passes the JPA entity and it's primary key being managed. Basic
methods for finding a single record, all records, paginated records, create/update, and delete are automatically
provided. It's also very easy to overload any custom query to add pagination and sorting.

The findByFirstNaneLi ke method let's Spring Data JPA [http://projects.spring.io/spring-data-jpal]
automatically generate a like query for the first name column, and f i ndByLast Nane for an equals query for the
last name column. The third method, f i ndBy Addr ess, creates a custom query using @uer y and a standard JOL
guery. @ar amis used before the method param to create a named parameter. Otherwise it would have created a
position based param (ex: 'a.address = ?0").

Note

Refer to Spring Data JPA [http://projects.spring.io/spring-data-jpal]'s query creation section to see all
the different ways the method name can be overloaded to automatically generate queries
(And/Or/Between/L essThan/GreaterThan/etc.).
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public interface PersonRepository extends JpaRepository<Person, |nteger> {

public final static String FI ND_BY _ADDRESS QUERY = "SELECT p " +
"FROM Person p LEFT JO N p.addresses a " +
"WHERE a. address = :address";
/’\-*
* Find persons |ike first nane.
&y
public List<Person> findByFirstNanmeLi ke(String firstNane);
/**
* Find persons by |ast nane.
*/
public List<Person> findByLast Nane(String | astNane);
/**
* Find persons by address.
*/
@uer y( FI ND_BY_ADDRESS_QUERY)
public List<Person> findByAddress(@Paran("address") String address);

Example 1 Per sonReposi tory

The second f i ndByAddr ess query performs the same search as the first one, but a Pageabl e parameter has
been added to the method. The page, and number of records for a page can be passed in.

Note

Besides being able to add Pageabl e, there is also a Sort parameter that can be added. A
PageRequest , which implements Pageabl e, can also take sort information. So only a Pageabl e
or Sort needsto be added to arepository method.

public interface PersonRepository extends JpaRepository<Person, |nteger> {

/**

* Find paged persons by address.

*/

@uer y( FI ND_BY_ADDRESS_QUERY)

publ i ¢ Page<Person> fi ndByAddress( @ar an("address") String address, Pageabl e page);

Example 2 Per sonReposi t ory Page Query
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Thefinal query, f i ndByNane, searches for first and last name using a custom query. But instead of embedding the
guery in Javait is named query in the orm.xml. This may make it easier to manage larger queries.

Note

The query is automatically matched to '${domainClassName}.${methodName}', but this can be
overridden using the @uer y name attribute.

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

<entity-mappi ngs xm ns="http://java. sun. com xm / ns/ per si st ence/ or nf
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://java. sun. com xm / ns/ persi stence/ orm orm 2_0. xsd"
version="2.0">

<naned- query nanme="Per son. f i ndByNane" >
<query>sel ect p from Person p where p.firstName = :firstName AND p. | ast Nane =
: | ast Name</ quer y>
</ naned- query>

</entity-mappi ngs>

public interface PersonRepository extends JpaRepository<Person, |nteger> {

| **

* Find persons by first and | ast nane.
*/
public List<Person> findByName(@aran("firstNane") String firstName, @aran("lastNane") String
| ast Nane) ;

}

Example 3 Per sonReposi t or y Named Query

4. Code Example

Person person = personRepository.findOne(FlIRST_ID);

Example 4 Excerpt fromPer sonReposi t or yTest Find by PK

Col | ecti on<Per son> persons = personRepository.findAll();
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Example 5 Excerpt from Per sonReposi t or yTest Find All

Li st <Per son> persons = personRepository.findByFirstNanmeLi ke("J%);

Example 6 Excerpt fromPer sonReposi t or yTest Find by First Name Like

Li st <Per son> persons = personRepository. findByLast Nanme(LAST_NAME) ;

Example 7 Excerpt from Per sonReposi t or yTest Find by Last Name

Li st <Per son> persons = personRepository. findByAddress(ADDR);

Example 8 Excerpt from Per sonReposi t or yTest Find by Address

Page<Per son> pageResult = personRepository.findByAddress(ADDR, new PageRequest (page, size));
Li st <Per son> persons = pageResul t.get Content();

Example 9 Excerpt from Per sonReposi t or yTest Paginated Find by Address

Li st <Person> persons = personRepository. fi ndByName( Fl RST_NAME, LAST_NAVNE);

Example 10 Excerpt from Per sonReposi t or yTest Find by First & Last Name

Note

In Spring Data JPA [http://projects.spring.io/spring-data-jpal], save and update are both handled by
save or saveAndFl ush.

Pr of essi onal person = new Prof essional ();

Set <Addr ess> addresses = new HashSet <Address>();
Addr ess address = new Address();

addr esses. add( addr ess) ;
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addr ess. set Addr ess(addr) ;
address.setCity(C TY);

addr ess. set St at e( STATE) ;

addr ess. set Zi pPost al (ZI P_POSTAL) ;
addr ess. set Count r y( COUNTRY) ;

person. set Fi rst Name(first Nane) ;

per son. set Last Nanme(| ast Nan®) ;

per son. set ConpanyNanme( conpanyNane) ;
person. set Creat ed(new Date());

per son. set Addr esses( addr esses) ;

Person result = personRepository.saveAndFl ush( person);

Example 11 Excerpt from Per sonReposi t or yTest Save

Person person = personRepository.findOne(FlI RST_ID);
t est Per sonOne( person) ;

String | ast Name = "Jones";
person. set Last Nane( | ast Nane) ;

per sonReposi t ory. saveAndFl ush( person);

Example 12 Excerpt from Per sonReposi t or yTest Update

per sonRepository. del ete(FIRST_ID);

Example 13 Excerpt from Per sonReposi t or yTest Delete

5. Reference
Related Links

 Spring Data JPA [http://projects.spring.io/spring-data-j pa/]

» Spring Data JPA 1.7.x Documentation [http://docs.spring.io/spring-data/data-jpa/docs/1.7 x/reference/html/]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd persistence/spring-data-jpa
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General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x
e Spring Data JPA 1.7.x

» JavaPersistence APl 2.1
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This example shows how to use Spring Data JPA [http://projects.spring.io/spring-data-jpa/] auditing. It sets up AOP
based auditing for a create and last updated user & date.

1. Spring Configuration

The jpa:auditing element activates auditing and needs an instance of Audi t or Awar e.

Excerpt from PersonRepositoryTest-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: jdbc="http://ww. spri ngfranework. org/ schema/j dbc"
xm ns:jpa="http://ww. springfranmework. org/ schema/ dat a/ j pa"
xsi : schemaLocati on="http://ww. spri ngframework. or g/ schema/ beans
http://ww. spri ngframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngframework. org/ schema/ j dbc
ht t p: // waww. spri ngf ramewor k. or g/ schena/ j dbc/ spri ng-j dbc. xsd
ht t p: // www. spri ngf ramewor k. or g/ schena/ dat a/ j pa
http://ww. springfranework. org/ schenma/ dat a/ j pa/ spri ng-j pa. xsd">

<l-- auditing -->
<j pa: audi ti ng auditor-aware-ref="auditorAware" />

<bean id="auditor Aware" cl ass="org.springbyexanple.ormentity. AuditorAwarel npl" />

</ beans>

2. JPA Configuration

The Audi t abl e interface uses the Joda Time [http://joda-time.sourceforge.net/] Dat eTi ne type. Joda Time
[http://joda-time.sourceforge.net/]'s default configuration is set using the two properties below.

Excerpt from META-INF/persistence.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<persi stence xm ns="http://java. sun. com xm / ns/ per si st ence"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://java. sun. com xm / ns/ per si st ence
http://java. sun. com xnl / ns/ per si st ence/ per si stence_2_1. xsd"

Spring by Example Version 1.5 Spring by Example 77


http://projects.spring.io/spring-data-jpa/
http://projects.spring.io/spring-data-jpa/
http://joda-time.sourceforge.net/
http://joda-time.sourceforge.net/
http://joda-time.sourceforge.net/
http://joda-time.sourceforge.net/

Spring Data JPA Auditing

version="2.1">

<persi stence-unit name="hsql ">
<provi der >or g. hi ber nat e. ej b. Hi ber nat ePer si st ence</ provi der >

<properties>

<property nanme="j adira. usertype. aut oRegi st er User Types" val ue="true" />
<property name="j adi ra. usertype. dat abaseZone" val ue="jvni />
</ properties>
</ persi stence-unit>

</ per si st ence>

3. Code Example

Thisisavery simple example that just returns a static value.

Note

If Spring Security [http://projects.spring.io/spring-security/] was setup, the method could return the
current user.

return SecurityContext Hol der. get Cont ext (). get Aut henti cation(). get Name();

public class AuditorAwarel npl inplenents AuditorAware<String> {

@verride
public String getCurrentAuditor() {
return "SYSTEM ;

}

Example 1 Audi t or Awar el npl

This  auditing class  extends Spring Data JPA [http://projects.spring.io/spring-data-jpall's
Abst r act Per si st abl e, which has an auto-increment primary key field in it and some utility methods. The
Audi t abl e interface uses generics to take the user and it's primary key type.

Note

If the reference of Auditor Aware was setup to be a user entity, then Spring Data JPA
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http://projects.spring.io/spring-data-jpal]'s Abst r act Audi t abl e could be used as the entity base.

Notice the @/appedSuper cl ass annotation. It indicates it is designated to have it's field mappings
used by subclasses.

@mppedSuper cl ass

@Buppr essVr ni ngs("serial")

public class AbstractAuditabl eEntity extends Abstract Persistabl e<l nteger> inplenents
Audi t abl e<String, |nteger> {

private DateTi me | ast Updat ed;
private String |astUpdateUser;
private DateTi ne created;
private String createUser;

/**

* CGets created by audit user.
*/

@verride

public String getCreatedBy() {
return createUser;

}

/**

* Sets created by audit user.
*/

@verride

public void setCreatedBy(String createdBy) {
this.createUser = createdBy;

}

/**

* CGets create audit date.
=

@verride

public DateTi me getCreatedDate() {
return created;

}

/**

* Sets create audit date.
*/

@verride

public void setCreatedDate(DateTine creationDate) {
this.created = creationDate;

}

/**

* CGets last nodified by audit user.

*/

@verride

public String getlLastMdifiedBy() {
return | ast Updat eUser ;

}

/**
* Sets |last nodified by audit user.
*/
@verride
public void setlLastMdifiedBy(String |astMdifiedBy) {
this.|astUpdat eUser = | astMdifiedBy;
}

/**

* CGets last nodified audit date.
&/

@verride
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public DateTi me getlLast ModifiedDate() {
return | ast Updat ed;

}

/**
* Sets last nodified audit date.
&/
@verride
public void setlLastMdifiedDate(DateTi me | astMdifiedDate) {
this.lastUpdated = | ast Modi fi edDat e;
}

Example 2 Abst r act Audi t abl eEntity

The Per son class extends Abst r act Audi t abl eEnti t y. By doing that it gets a primary key and audit fields,
along with getters/setters for the inherited fields, equal s, and hashCode. Only the fields that are specific to this
type need to be defined.

@Entity

@ nheritance(strategy = I nheritanceType.JO NED)

@i scri m nat or Col um( name="TYPE", di scrim natorType=Di scri mi nat or Type. | NTEGER)
public class Person extends AbstractAuditabl eEntity {

private static final |ong serial VersionU D = -2175150694352541150L;

private String firstNane = null;
private String |lastNane = null;

@neToMany(f et ch=Fet chType. EAGER, cascade=CascadeType. ALL)
@oi nCol um( nanme="PERSON_I| D', nul | abl e=f al se)
private Set<Address> addresses = null;

Example 3 Excerpt from Per son

4. SQL Script

Excerpt from schema.sql

CREATE TABLE PERSON (

| D | NTEGER generated by default as identity (start with 1) not null,

FI RST_NAME var char (50) not null,

LAST_NAME var char (50) not null,

TYPE i nt eger,
LAST_UPDATED TI MESTAMP DEFAULT CURRENT_TI MESTAMP NOT NULL,
LAST_UPDATE_USER VARCHAR(255) DEFAULT ' SYSTEM NOT NULL,
CREATED Tl MESTAMP DEFAULT CURRENT_TI MESTAMP NOT NULL,
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CREATE_USER VARCHAR(255) DEFAULT ' SYSTEM NOT NULL,
CONSTRAI NT | DX_PERSON_| D PRI MARY KEY (I D),
CONSTRAI NT FK_PERSON_TYPE FORElI GN KEY ( TYPE) REFERENCES PERSON_TYPE( | D)

CREATE TABLE ADDRESS (
| D | NTEGER generated by default as identity (start with 1) not null
PERSON_I D i nt eger
ADDRESS var char ( 255) ,
CI TY varchar(50) not null
STATE var char (50) nul |
Z| P_PCSTAL varchar (30) not null,
COUNTRY var char (50) not null,
LAST_UPDATED Tl MESTAMP DEFAULT CURRENT_TI MESTAMP NOT NULL,
LAST_UPDATE_USER VARCHAR(255) DEFAULT ' SYSTEM NOT NULL,
CREATED Tl MESTAMP DEFAULT CURRENT_TI MESTAMP NOT NULL,
CREATE_USER VARCHAR(255) DEFAULT ' SYSTEM NOT NULL,
CONSTRAI NT | DX_ADDRESS | D PRI MARY KEY (1D),
CONSTRAI NT FK_ADDRESS_PERSON | D FOREI GN KEY (PERSON_| D) REFERENCES PERSON(| D) on del ete cascade

5. Reference
Related Links

» Spring Data JPA Example
 Spring Data JPA [http://projects.spring.io/spring-data-j pal]

 Spring Data JPA 1.7.x Documentation [http://docs.spring.io/spring-data/data-jpa/docs/1.7.x/reference/htmi/]

Joda Time [http://joda-time.sourceforge.net/]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd persistence/spring-data-jpa

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup
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Project Information

» Spring Framework 4.1.x
* Spring Data JPA 1.7.x

» JavaPersistence APl 2.1
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Creating basic transaction using annotations with Spring for Hibernate.

1. Spring Configuration

To process annotation-based transaction configuration a transactionManager bean needs to be created and this will
be used by <tx:annotation-driven/> for managing transactions.

PersonDaoTransactionTest-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww:. springframework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: tx="http://ww. springfranmework. org/ schema/t x"
xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranework. org/ schema/ t x
http://ww. springfranework. org/ schema/ t x/ spri ng-tx. xsd">

<i nport resource="cl asspat h: or g/ spri ngbyexanpl e/ or 1 hi ber nat e3/ shar ed- cont ext. xm "/ >
<bean id="transacti onManager"
cl ass="org. spri ngf ranewor k. or m hi ber nat e3. H ber nat eTr ansact i onManager "
p: sessi onFact ory-ref ="sessi onFactory" />
<t x:annot ati on-driven/>
<bean i d="personbDao"
cl ass="org. spri ngbyexanpl e. or m hi ber nat e3. dao. Per sonDaol npl "

p: sessi onFact ory-ref ="sessi onFactory" />

</ beans>

2. Code Example

The Hibernate Sessi onFact ory isused to create aHi ber nat eTenpl at e asit's set. The template is then used
for any Hibernate database operations. Spring's Hi ber nat eTenpl at e converts all exceptions to runtime
exceptions so it isn't necessary to handle any exceptions.

The @r ansact i onal annotation configures the class and al it's methods for read only access, but the save
method overrides this by specifying it's own annotation of @Transactional (readOnly = fal se,
propagati on = Propagati on. REQUI RES_NEW .
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@Reposi tory
@ransactional (readOnly = true)
public class PersonDaol npl inplenments PersonDao {

protected Hi bernateTenpl ate tenplate = null;

/**
* Sets Hibernate session factory.
*/
public void set Sessi onFact ory( Sessi onFactory sessi onFactory) {
tenpl ate = new Hi ber nat eTenpl at e( sessi onFactory);
}

/**
* Find persons.
*/
@uppr essWar ni ngs("unchecked")
public Collection<Person> findPersons() throws DataAccessException {
return (Coll ection<Person>) tenplate.find("from Person");

}
[ **

* Find persons by |ast nane.
*/
@Buppr essWar ni ngs("unchecked")
public Collection<Person> findPersonsByLast Nane(String | ast Nane) throws DataAccessException {
return (Coll ection<Person>) tenplate.find("fromPerson p where p.lastNane = ?", |astNane);
}

| **

* Saves person.
*/
@ransactional (readOnly = fal se, propagati on = Propagati on. REQUI RES_NEW
public void save(Person person) {
t enpl at e. saveOr Updat e( per son) ;
}

Example 1 Per sonDaol npl

3. Reference
Related Links

» Spring 4.1.x Hibernate Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-hibernate]

» Spring 4.1.x JDBC Custom Namespace
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbe.html#j dbc-embedded-database-support]

* Hibernate [http://www.hibernate.org/]
» Apache Commons DBCP [http://commons.apache.org/dbcp]

e Oneto Many Hibernate XML Configuration
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e Oneto Many Hibernate Annotation Configuration

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd persistence/sinpl e- hi bernate

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

 Spring Framework 4.1.x

» Hibernate 3.6.10.Final
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Simple Spring Transactional JUnit 4 Test of a Hibernate transaction.

1. Spring Configuration

A transactionManager bean is setup for the transactional annotations to use and the Dat aSour ce from the shared
context (not shown) is used by Abstract Transacti onal JUni t 4Spri ngCont ext Tests to make a
Si mpl eJdbcTenpl at e available.

PersonDaoTransactionUnitTest-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. spri ngfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: tx="http://ww. springfranmework. org/ schema/t x"
xsi : schemaLocati on="htt p: //wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmework. org/ schema/ t x
http://ww. springfranmework. org/ schema/ t x/ spring-tx. xsd">

<inmport resource="cl asspath: org/ spri ngbyexanpl e/ or i hi ber nat e3/ shar ed- cont ext. xm "/ >

<bean id="transacti onManager"
cl ass="org. springfranmewor k. orm hi ber nat e3. H ber nat eTr ansact i onManager"
p: sessi onFact ory-ref ="sessi onFactory" />

<t x: annot ati on-driven/>

<bean i d="per sonDao"
cl ass="org. spri ngbyexanpl e. or m hi ber nat e3. dao. Per sonDaol npl "
p: sessi onFact ory-ref ="sessi onFactory" />

</ beans>

2. Code Example

The @RunW t h annotation is part of JUnit 4 and is set to use Spri ngJUni t 4Cl assRunner to run the unit test.
The other annotations, except for @est, are Spring annotations. @ont ext Confi gur ati on initializes the
Spring context and by default looks for a Spring XML file in the same package as the unit test with the file name the
same as the class with ‘'-contextxml' as a suffix (ex: PersonDaoTransactionUnitTest-context.xml.).
@ransact i onConfi gurati onand @ransacti onal configure transactions for the tests.
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The method with @est is the main test method which saves a person in a transaction. The method with
@Bef or eTr ansact i on is run before the transaction starts and the method with @\f t er Tr ansacti on isrun
after the transaction ends. They both use Si npl eJdbcTenpl at e to directly check the database and avoid any
caching Hibernate might be performing.

@RunW t h( Spri ngJUni t 4d assRunner. cl ass)

@Cont ext Confi gurati on

@ransacti onConfi guration

@r ansact i onal

public class PersonDaoTransacti onUnit Test extends Abstract Transacti onal JUnit 4Spri ngCont ext Tests {

final Logger |ogger = LoggerFactory. getLogger (PersonDaoTransacti onUnit Test.cl ass);

protected static int SIZE = 2;

protected static Integer ID = new |Integer(1);
protected static String FI RST_NAME = "Joe";

protected static String LAST_NAME = "Smith";

protected static String CHANGED LAST_NAME = "Jackson";

@\ut owi r ed
prot ect ed PersonDao personDao = null;

/**
* Tests that the size and first record match what is expected
* before the transaction.
=
@Bef oreTr ansact i on
public void beforeTransaction() {
test Person(true, LAST_NAME);

}
/**
* Tests person table and changes the first records |ast nane.
*/
@est
public void testH bernateTenpl ate() throws SQLException {
assertNot Nul | ("Person DAOis null.", personDao);
Col | ecti on<Per son> | Persons = personDao. fi ndPersons();
assertNot Nul | ("Person list is null.", |Persons);
assert Equal s(" Nunber of persons should be " + SIZE + ".", SIZE, |Persons.size());
for (Person person : |Persons) {
assertNot Nul | ("Person is null.", person);
if (1D equal s(person.getld())) {
assert Equal s("Person first nane should be " + FIRST_NAME + ".", Fl RST_NAME,
person. get Fi rst Name());
assert Equal s("Person | ast nane should be " + LAST_NAME + ".", LAST_NAME,

per son. get Last Name() ) ;
per son. set Last Name( CHANGED_LAST_NAME) ;

per sonDao. save( person);

}
/’\-'k

* Tests that the size and first record match what is expected

* after the transaction.

*

/
@\fterTransacti on
public void afterTransaction() {
test Person(fal se, LAST_NAME);

}
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/**
* Tests person table.
*/
protected void testPerson(bool ean beforeTransaction, String matchlLast Nane) {
Li st <Map<String, Object>> | Personvaps = j dbcTenpl at e. quer yFor Li st (" SELECT * FROM PERSON') ;

assertNot Nul | ("Person list is null.", |PersonMaps);
assert Equal s(" Nunber of persons should be " + SIZE + ".", SIZE, |PersonMaps.size());

Map<Stri ng, Object> hPerson = | Per sonMaps. get (0);

| ogger . debug( (bef oreTransaction ? "Before" : "After") + " transaction. " +
hPerson.toString());

Integer id = (Integer)hPerson.get("ID");
String firstName = (String)hPerson. get ("FI RST_NAMVE") ;
String | astName = (String)hPerson. get ("LAST_NAMVE");

if (ID equals(id)) {
assert Equal s("Person first nane should be " + FIRST_NAME + ".", FIRST_NAME, firstNane);
assert Equal s("Person | ast nane should be " + matchLastNane + ".", natchLast Nang,
| ast Nane) ;

}
}

Example 1 Per sonDaoTr ansact i onUni t Test

3. Reference
Related Links

* JUnit [http://www.junit.org/]

» Spring 4.1.x Hibernate Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm.html#orm-hibernate]

» Spring 4.1.x JDBC Custom Namespace
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jdbc.html#j dbc-embedded-database-support]

* Hibernate [http://www.hibernate.org/]

» Apache Commons DBCP [http://commons.apache.org/dbcp]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd persistence/sinpl e- hi bernate
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General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x

» Hibernate 3.6.10.Final
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Simple Tiles 2 Spring MVC Webapp

David Winterfeldt
2008

Thisis a simple example showing how to setup Spring MV C to use Tiles 2. Any reguest coming in mapped for Tiles
processing will attempt to find a Tiles definition that matches the request and then render it.

1. Spring Configuration

The tilesConfigurer bean initializes tiles with al the tiles configuration files (more than one can be specified). The
tilesViewResolver bean defines using Spring's Ti | esVi ew which uses the url to lookup the Tiles definition and
render it.

/WEB-INF/spring/webmvc-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: mvce="htt p: //ww. spri ngfranewor k. or g/ schema/ nvc"
xsi : schemaLocati on="htt p: //wwv. spri ngf ranmewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmework. or g/ schema/ mvc
http://ww. springfranework. org/ schema/ nvc/ spri ng- mvc. xsd" >

<mvc:viewcontroll er path="/index. htm" />
<nmvc:viewcontrol l er path="/info/about.htm" />

<bean id="til esConfigurer"
cl ass="org. spri ngfranewor k. web. servl et.view tiles2.TilesConfigurer"
p:definitions="/WEB-INF/tiles-defs/tenplates.xm" />
<bean id="til esVi ewResol ver"
cl ass="org. spri ngfranmework. web. servl et. vi ew. Ur | BasedVi ewResol ver"
p: vi ewd ass="org. spri ngframework. web. servlet.viewtiles2. TilesView />

</ beans>

2. Tiles XML Configuration

The Tiles .mainTemplate' sets up the default layout and the other two definitions extend the main template and just
set their body.

/WEB-INF/tiles-defs/templates.xml
<?xm version="1.0" encodi ng="1S0O 8859-1" ?>

<! DOCTYPE til es-definitions PUBLIC
"-// Apache Software Foundation//DTD Tiles Configuration 2.0//EN
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"http://tiles.apache.org/dtds/tiles-config_2_0.dtd">
<tiles-definitions>

<I-- Default Main Tenplate -->

<definition name=".nai nTenpl ate" tenpl ate="/WEB-| NF/ t enpl at es/ mai n. j sp">
<put-attribute nanme="title" value="Sinple Tiles 2 Exanple" type="string" />
<put-attribute name="header" val ue="/WEB-I|NF/tenpl at es/ header.jsp" />
<put-attribute name="footer" val ue="/WEB-INF/tenpl ates/footer.jsp" />
<put-attribute nane="nenu" val ue="/WEB-|NF/tenpl ates/ menu. jsp" />
<put-attribute nane="body" val ue="/WEB-|NF/tenpl at es/ bl ank. jsp" />

</ definition>

<definition name="i ndex" extends=".mainTenpl ate">
<put-attribute nane="body" val ue="/WEB-|NF/jsp/index.jsp" />
</ definition>

<definition name="i nfo/about" extends=".nai nTenpl ate">
<put-attribute nane="body" val ue="/WEB-I|NF/ | sp/info/about.jsp" />
</ definition>

</tiles-definitions>

3. JSP Example

This JSP has the main layout for where the header, footer, menu, and body are located. They are inserted using Tiles
custom JSP tags.

/WEB-INF/templates/menu.jsp

<v@taglib prefix="c" uri="http://java.sun.com jsp/jstl/core" %
<U@taglib uri="http://tiles.apache.org/tags-tiles" prefix="tiles"%

<htm >
<head>
<title><tiles:getAsString nane="title" /></title>
<link rel ="styl esheet" type="text/css" href="<c:url value="/css/main.css"/>" />
</ head>
<body>
<di v id="header">
<div id="headerTitle"><tiles:insertAttri bute nanme="header" /></div>
</ di v>
<di v id="nmenu">
<tiles:insertAttribute name="nenu" />
</ di v>
<div id="content">
<td><tiles:insertAttribute nane="body" />
</ di v>
<div id="footer">
<tiles:insertAttribute name="footer" />
</ div>
</ body>
</htm >
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4. Reference
Related Links

+ Spring 4.1.x Tiles Documentation
[ http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/view.html#view-tiles]

» Tiles 2 [http://tiles.apache.org/]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd web/sinple-til es2-webapp

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

* Spring Framework 4.1.x
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Basic Webapp Internationalization

David Winterfeldt
2008

Creating a basic webapp that will handle UTF-8 characters from form input and aso have internationalized
messages.

1. Web Configuration

The character encoding type for the request can be set using the CharacterEncodingFilter
[http://docs.spring.io/spring/docs/4.1.x/javadoc-api/org/springframework/web/filter/CharacterEncodingFil ter.html] .
By setting this, when aform values are retrieved from the request the encoding type will be UTF-8.

/WEB-INF/web.xml

<filter>
<filter-name>encoding-filter</filter-nanme>
<filter-class>
org. springframewor k. web. filter.CharacterEncodi ngFilter
</filter-class>
<i ni t-paranp
<par am nanme>encodi ng</ par am nane>
<par am val ue>UTF- 8</ par am val ue>
</i nit-paran>
</filter>

<filter-mappi ng>
<filter-name>encoding-filter</filter-name>
<url-pattern>/*</url-pattern>
</filter-mappi ng>

2. Spring Configuration

This configures the web application for internationalized messages that can then be displayed in a JSP page using
the JSTL message format tag. The basenames property of Resour ceBundl eMessageSource is set to
'messages which will then look for the default message resource of messages.properties. Based on different locales,
other property files can be defined like messages_es.properties for Spanish.

The Local eChangel nt er cept or is configured to look for the parameter name 'local€' to indicate a change of
the user's locale, and is registered as an interceptor using the Spring MVC Namespace. The Spring MVC
Namespace is new in Spring 3.0. For example, adding 'locale=es to a URL would change the locale to Spanish. The
Sessi onLocal eResol ver keegpsthe user's currently configured locale in session scope.

Excerpt from /WEB-INF/spring/webmvc-context.xml
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<bean i d="nmessageSource" cl ass="org. spri ngfranework. context.support.ResourceBundl eMessageSource"
p: basenanes="nessages" />

<I-- Declare the Interceptor -->
<mvc:interceptors>
<bean cl ass="org. spri ngfranmewor k. web. servl et.i 18n. Local eChangel nt er cept or"
p: par anNane="1 ocal e" />
</ nmvc:interceptors>

<!-- Declare the Resolver -->
<bean i d="| ocal eResol ver" cl ass="org. springfranmewor k. web. servl et.i 18n. Sessi onLocal eResol ver" />

3. JSP Example

To make sure pages display UTF-8 characters properly, it's important to set the page encoding and content type at
the very top of the JSP page. Since this example webapp is using Tiles, it's only necessary to set it at the top of the
main template.

Excerpt from /WEB-INF/templates/main.jsp

<%@ page pageEncodi ng="UTF-8" content Type="text/htm ; charset=UTF-8" %

The footer of the Tiles template shows how to display something from the message resource files and also how to
create a link to change locales. The fmt:message retrieves 'button.locale’ from the property file that matches the
current locale, or if that key isn't in the current local€'s file it will use the default locale's message.

The URL to change the locale uses the c:url JSTL tag and redirects to the home page. It sets the parameter to match
what was configured on the Local eChangel nt er cept or bean's paramName property. Which in this case is
'local€’. Passing in no locale switches to the default locale and for Spanish the parameter 'es' is used.

/WEB-INF/templates/footer.jsp

<U@taglib prefix="c" uri="http://java.sun.conm jsp/jstl/core" %
<U@taglib prefix="fnt" uri="http://java.sun.confjsp/jstl/fnt" %

<div align="right">
<di v>
<fnt: nessage key="button.|ocal e"/>

<c:url var="englishLocal eUrl" val ue="/index.htm ">
<c: param nane="| ocal " val ue="" />

</c:url>

<c:url var="spani shLocal eUr|" val ue="/index. htm ">
<c: param nanme="1| ocal e" val ue="es" />

</c:url>

<a href='<c:out value="${englishLocal eUrl}"/> ><fnt: message key="|ocal e. english"/></a>
<a href='<c:out val ue="${spani shLocal eUrl}"/>" ><fnt: message key="1|ocal e. spani sh"/></ a>
</ di v>

<di v>&nbsp; </ di v>
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<di v><fnt: message key="site.footer"/></div>
</div>

4. Message Resource Property Files

Excer pt from messages.properties

but t on. cancel =Cancel
button. creat e=Create
but t on. edi t =Edi t
but t on. del et e=Del ete
but t on. reset =Reset
butt on. save=Save

but t on. sear ch=Sear ch

but t on. | ocal e=Language
| ocal e. engl i sh=Engl i sh
| ocal e. spani sh=Espafiol

site.title=Sinple Spring MVC Form Annot ati on- based Confi guration

Excerpt from messages_es.properties

but t on. cancel =Cancel ar
but t on. cr eat e=Cr ear
button. edit=Corregir
but t on. del et e=Borr ar
but t on. r eset =Rest aur ar
but t on. save=CGuar dar
but t on. sear ch=Buscar

button. | ocal e=Lenguaj e

site.title=Sinple Configuracién Spring M/C usando Anot aci ones

5. Reference
Related Links

» Spring 4.1.x Internationalization using MessageSour ce Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/beans.html#context-functi onality-messagesource]
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Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd web/ si npl e-f or m annot at i on- conf i g- webapp

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x
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Simple Spring MV C form using annotation-based configuration. The webapp has basic create, update, delete, and
search functionality for a person form. The form basically just has a hidden id (primary key), first name, and last
name fields. Tiles is implemented with Spring by Example's Dynamic Tiles Spring MVC Module, Hibernate, and
internationalized messages are configured, but this example will focus on explaining the MV C configuration.

1. Web Configuration

Below is the basic web.xml configuration. All Spring contexts in /WEB-INF/spring and end in *-context.xml will be
loaded into one context. The default context file specific to the simple-form servlet is overridden to not load
anything (/WEB-INF/simple-form-serviet.xml would have been loaded otherwise, the name of of the
Di spat cher Servl et plus -servlet.xml’). The servlet-mapping for 'ssmple-form’ is configured to handle all
requests ending in ".html". The 'encoding-filter' sets all requests to the encoding type of UTF-8.

/WEB-INF/web.xml

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

<web-app xm ns="http://java.sun.conl xm / ns/javaee"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : schemaLocation="http://java. sun. com xm / ns/j avaee

http://java. sun. com xm / ns/ j avaee/ web- app_3_0. xsd"
version="3.0" netadata-conplete="true">

<di spl ay- nane>si npl e- f or nx/ di spl ay- name>

<listener>
<l i stener-cl ass>
or g. spri ngfranmewor k. web. cont ext . Cont ext Loader Li st ener
</li stener-class>
</listener>

<cont ext - par an>
<par am nanme>cont ext Confi gLocat i on</ par am nane>
<par am val ue>
/ VEEB- | NF/ spri ng/ *- cont ext . xn
</ par am val ue>
</ cont ext - par an®

<filter>
<filter-name>encoding-filter</filter-nanme>
<filter-class>
org. springframewor k. web. filter.CharacterEncodi ngFilter
</filter-class>
<i ni t - paran
<par am nanme>encodi ng</ par am nane>
<par am val ue>UTF- 8</ par am val ue>
</init-paranm>
</filter>

<filter-mappi ng>
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<filter-name>encoding-filter</filter-nanme>
<url-pattern>/*</url-pattern>
</filter-mappi ng>

<servl et>
<ser vl et - name>si npl e- f or nx/ servl et - name>
<servl et -cl ass>org. spri ngf ramewor k. web. servl et. Di spat cher Servl et </ servl et -cl ass>
<i ni t - paran
<par am name>cont ext Conf i gLocat i on</ par am nane>
<par am val ue></ par am val ue>
</init-paran>
</servlet>

<servl et - mappi ng>
<ser vl et - name>si npl e- f or nx/ servl et - name>
<url-pattern>*. htm </url -pattern>

</ servl et - mappi ng>

<wel cone-file-list>
<wel cone-fil e>i ndex. j sp</wel cone-fil e>
</wel cone-file-list>

</ web- app>

2. Spring Configuration

This standard Spring MV C configuration file creates handlers, configures Tiles, and also internationalization. The
context:component-scan  registers the  PersonControl I er,  which is defined in the
org. springbyexanpl e. web. servl et. mic package. The mvc:annotation-driven element registers a
Def aul t Annot at i onHandl er Mappi ng and Annot at i onMet hodHandl er Adapt er . It aso sets up type
converters and a Bean Validation (JSR-303) validator (if JSR-303 library is present on the classpath). The
mvc:view-controller element sets an explicit mapping to the static index page.

The tilesConfigurer bean configures tiles and dynamicTilesViewResolver takes the url of arequest and usesit for the
body in a Tiles template. The last three beans configure locale and message resource handling. The
Local eChangel nt er cept or is registered as an interceptor with the default handler by the surrounding
mvc:interceptors element.

/WEB-INF/spring/webmvc-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww:. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springfranework. org/ schena/ p"
xm ns: cont ext ="http://ww. springfranmework. org/ scherma/ cont ext "
xm ns: mve="htt p: //ww. spri ngfranewor k. or g/ schema/ nvc"
xsi : schemaLocati on="htt p: //wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmewor k. or g/ schena/ cont ext
http://ww. springfranmewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd
http://ww. springfranmewor k. or g/ schema/ mvc
http://ww. spri ngframewor k. or g/ schema/ mvc/ spri ng- mvc. xsd" >

<cont ext : conmponent - scan base- package="org. spri ngbyexanpl e. web. servl et.nvc" />

<nmvc:annotation-driven />
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<mvc:viewcontroller path="/index. htm" />

<bean id="til esConfigurer"
cl ass="org. springfranmework. web. servlet.view tiles2. TilesConfigurer"
p: definitions="/WEB-INF/tiles-defs/tenplates.xm" />

<bean id="til esVi ewResol ver"
cl ass="org. spri ngframewor k. web. servl et . vi ew. Ur| BasedVi ewResol ver"
p: vi ewd ass="org. spri nghyexanpl e. web. servl et.view tiles2. Dynam cTil esVi ew'
p: prefix="/WEB- | NF/jsp/"
p:suffix=".jsp" />

<bean i d="nmessageSource" cl ass="org. springfranmework. context.support.ResourceBundl eMessageSource"
p: basenanes="nessages" />

<!-- Declare the Interceptor -->
<mvc:interceptors>
<bean cl ass="org. spri ngfranmewor k. web. servl et.i 18n. Local eChangel nt erceptor”
p: par anNane="1 ocal e" />
</ nmvc:interceptors>

<!-- Declare the Resolver -->
<bean i d="1ocal eResol ver" cl ass="org. spri ngfranmework.web. servl et.i 18n. Sessi onLocal eResol ver" />

</ beans>

3. JSP Example

The form:form custom JSP tag is configured to post to the URL ‘/person/form.html’, which based on the
Control | er G assNaneHandl er Mappi ng would map to the f or m method on the Per sonControl | er
configured to receive a post request. The form is bound to the 'person’ model, which is the default for the
Per sonCont r ol | er. The form:hidden custom JSP tag binds to the Per son'sid and form:input is used to bind
'firstName' and 'lastName'.

/WEB-INF/jsp/person/form.jsp

<v@taglib prefix="c" uri="http://java.sun.con jsp/jstl/core"%
<v@taglib prefix="fm" uri="http://java.sun.comjsp/jstl/fm" %
<v@taglib prefix="form uri="http://wwm.springfranmework.org/tags/forn%

<hl><fnt: message key="person.formtitle"/></hl>

<c:if test="${not enpty statusMessageKey}">
<p><f nt: message key="${statusMessageKey}"/></p>
</c:if>

<c:url var="url" value="/person/formhtm" />
<formformaction="${url}" commandNanme="person">
<f orm hi dden path="id" />

<fiel dset>

<div class="formrow'>
<l abel for="firstNane"><fnt:message key="person.form firstName"/>: </ abel >
<span cl ass="input"><forminput path="firstNane" /></span>

</div>

<div class="formrow'>
<l abel for="IastNane"><fnt: message key="person.form | astNane"/>: </| abel >
<span cl ass="input"><form input path="IastNane" /></span>

</ di v>
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<div class="form buttons">
<di v class="button"><i nput nane="subm t" type="submt" val ue="<fnt:nessage
key="but t on. save"/>" [></div>
</div>
</fieldset>
</form forn>

The search displays al records in the person table and generates links to edit and delete a record. The fmt: message
tag retrieves the local sensitive message based on the message resource key passed in.

/WEB-INF/jsp/person/search.jsp

<y@taglib prefix="c" uri="http://java.sun.con jsp/jstl/core"%
<v@taglib prefix="fm" uri="http://java.sun.comjsp/jstl/fm" %
<v@taglib prefix="form uri="http://wwmw. springfranmework.org/tags/forn %

<hl><fnt: message key="person.search.title"/></hl>

<tabl e cl ass="search">
<tr>
<t h><f nt : message key="person.formfirstNane"/></th>
<t h><f nt : message key="person.form | ast Nane"/></th>
</tr>
<c:forEach var="person" itens="${persons}" varStatus="status">
<tr>
<c:set var="personForm d" val ue="person${status.index}"/>

<c:url var="editUrl" val ue="/person/formhtn ">
<c: param name="i d" val ue="${person.id}" />
</c:url>
<c:url var="deleteUr|l" val ue="/person/delete.htm"/>
<formid="${personForm d}" action="${del eteUrl}" nethod="POST">
<input id="id" nane="id" type="hidden" val ue="${person.id}"/>
</fornp

<t d>${person. firstNanme}</td>
<t d>${ person. | ast Nane} </t d>
<td>
<a href='<c:out value="${editUl}"/> ><fnt:message key="button.edit"/></a>
<a href="javascript:docunment.forns[' ${personForm d}'].subnmit();"><fnt:nessage
key="but t on. del et e"/ ></ a>
</td>
</tr>
</ c: f or Each>
</t abl e>

4. Code Example

The @ontr ol | er indicates the classis a Spring MV C controller stereotype which is automatically registered by
context: component-scan in the web-application-context.xml. The @Request Mappi ng annotation on the methods
use the value attribute to map the method to a path. The method attribute is used to indicate the HTTP request type
(ex: GET, POST, DELETE). More sophisticated targeting based on available parameters can also be done, but is not
needed in this example.
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The first method, newRequest , is annotated with @/bdel Att ri but e. This indicates that the method will be
called before every request. In this case it takes the request parameter 'id', but doesn't require the parameter. By
default specifying @Request Par anet er would cause an error if it wasn't available and no other method was
available for processing the request. The newRequest method looks up the person from the database and returns it
or if the'id' param is null it returns a new instance for the form to bind to. Without specifying a specific name for the
model to be bound to, it will be bound to the class name. So Per son will be bound to 'person'.

The first f orm method handles a create and edit for an HTTP GET request since it's annotated with
@Request Mappi ng( met hod=Request Met hod. GET) . It's just a place holder since the newRequest
method has already created or retrieved the appropriate bean from the db. By default, Spring will continue
forwarding the request where it was headed before it was intercepted by the controller. This could be changed by
returning a St r i ng with the new path or by returning a view instance (like Model AndVi ew.

The second f or mmethod handles a save from the person form. It will only accept a request that is an HTTP POST
and it has the method signature f or m( Per son person, Mdel nodel). By specifying the per son
variable, Spring will automatically retrieve or create (depending on it's scope) an instance of Per son and bind any
available request parameters to it. Since it is also the default model object, any values set on it will be available on
the page the request forwards to. The Mbdel is made available just by specifying it. This can aso be done for the
Ht t pSer vl et Request and Ht t pSer vl et Response. The method sets a create date if one isn't aready set,
saves the person bean, then returns the saved person instance which replaces the existing model after a success
message is set on the model for display on form.

The last two method are del et e and sear ch. The del et e method is very straight forward. It just deletes
person, and then redirects to the search page. The sear ch method retrieves al persons and returns them in a
Col I ection. It doesn't explicitly set the return value to be bound to the scope 'persons using the
@bdel Attri but e( SEARCH MODEL_KEY) .

@ontroller
public class PersonController {

private static final String SEARCH VI EWKEY = "redirect:search. htnl";
private static final String SEARCH MODEL_KEY = "persons";

private final PersonRepository repository;

@\wut owi r ed

public PersonController(PersonRepository repository) {
this.repository = repository;

}

/**

* For every request for this controller, this wll

* create a person instance for the form

*/

@mbdel Attribute

publi c Person newRequest ( @Request Par an(requi red=fal se) Integer id) {
return (id !'= null ? repository.findOne(id) : new Person());

}
/**
* <p>Person formrequest. </p>
*
* <p>Expected HTTP GET and request '/person/form .</p>
*/
@Request Mappi ng(val ue="/ person/fornf, method=Request Met hod. GET)
public void fornm() {}

| **
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* <p>Saves a person. </ p>
*

* <p>Expected HTTP POST and request '/person/form.</p>
*/
@Request Mappi ng(val ue="/person/fornt, nmethod=Request Met hod. POST)
public Person form(Person person, Mdel nodel) {
if (person.getCreated() == null) {
person. set Creat ed(new Date());
}

Person result = repository. saveAndFl ush(person);
nodel . addAttri but e("stat usMessageKey", "person.form nsg. success");

return result;

}
| **

* <p>Del etes a person. </ p>
*

* <p>Expected HTTP POST and request '/person/delete'.</p>
*/
@Request Mappi ng(val ue="/ person/del ete", net hod=Request Met hod. POST)
public String del ete(Person person) {
reposi tory. del et e( person);

return SEARCH VI EW KEY;
}

| **

* <p>Searches for all persons and returns themin a
* <code>Col | ecti on</code>. </ p>

*

* <p>Expected HTTP GET and request '/person/search'.</p>
*/
@Request Mappi ng(val ue="/ person/ search", nethod=Request Met hod. GET)
public @wbdel Attri but e( SEARCH MODEL_KEY) Col | ecti on<Person> search() {
return repository.findAll();
}

Example 1 Per sonControl | er

5. Reference

Related Links

* Spring 4.1.x Defining a controller with @ontroll er Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/mvc.html#mvc-ann-controller]

* Juergen Hoeller's Blog '‘Annotated Web MVC Controllers in Spring 25
[https://spring.io/blog/2007/11/14/annotated-web-mvc-controllers-in-spring-2-5]

» Spring by Example's Dynamic Tiles 2 Spring MV C Module

Project Setup
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Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd web/ sinpl e-f orm annot at i on- conf i g- webapp

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

 Spring Framework 4.1.x
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Simple Spring Security 3.2 example securing a webapp based on the Simple Spring MVC Form Annotation
Configuration Webapp. All URLSs are restricted to valid users except the login, logoff, and style sheet. Only admins
have the ability to delete arecord. A non-admin doesn't see the link on the search page to delete a record and also
calling the delete method on the serviceis restricted to admins.

1. Web Configuration

The 'springSecurityFilterChain' filter needs to be configured to intercept all URLS so Spring Security can control
access to them. The filter must be named this to match the default bean it retrieves from the Spring context.

/WEB-INF/web.xml

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

<web-app xm ns="http://java.sun.conl xm /ns/javaee"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://java. sun. com xm / ns/j avaee

http://java. sun. com xm / ns/ j avaee/ web- app_3_0. xsd"
version="3.0" netadata-conplete="true">

<di spl ay- nane>si npl e- securi t y</ di spl ay- nane>

<listener>
<l i st ener-cl ass>
org. spri ngframewor k. web. cont ext . Cont ext Loader Li st ener
</listener-class>
</listener>

<cont ext - par an>
<par am nanme>cont ext Confi gLocat i on</ par am nane>
<par am val ue>
/ VEEB- | NF/ spri ng/ *-cont ext . xm
</ par am val ue>
</ cont ext - par an®

<l-- Enables Spring Security -->
<filter>
<filter-name>springSecurityFilterChain</filter-name>
<filter-class>
org. springframework. web. filter.Del egati ngFilterProxy
</filter-class>
</filter>

<filter>
<filter-name>encoding-filter</filter-nanme>
<filter-class>
org. springframework. web. filter.CharacterEncodi ngFilter
</filter-class>
<i ni t - paranp
<par am nanme>encodi ng</ par am nane>
<par am val ue>UTF- 8</ par am val ue>
</init-paran>
</filter>

<filter-mappi ng>
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<filter-name>encoding-filter</filter-nanme>
<url-pattern>/*</url-pattern>
</filter-mappi ng>

<filter-mappi ng>
<filter-name>springSecurityFilterChain</filter-name>
<url-pattern>/*</url -pattern>

</filter-mappi ng>

<servl et >
<servl et - name>si npl e-f or nx/ servl et - name>
<servl et-cl ass>org. spri ngfranmewor k. web. servl et . Di spat cher Servl et </ servl et-cl ass>
<i ni t - paran»
<par am nanme>cont ext Confi gLocat i on</ par am nane>
<par am val ue></ par am val ue>
</init-paranm
</ servl et>

<servl et - mappi ng>
<ser vl et - nane>si npl e- f or nx/ servl et - name>
<url-pattern>*. htnl </url-pattern>

</ servl et - mappi ng>

<wel cone-file-list>
<wel cone-fil e>i ndex. j sp</wel cone-fil e>
</wel cone-file-list>

</ web- app>

2. Spring Configuration

The security: global-method-security element configures annotation based security so @ecur ed can be used to
restrict access to methods.

The security: http is set to auto-configure basic HTTP security. Inside the the login, logout, and main style sheet are
set to the anonymous role (unrestricted access). The rest of the site is restricted to an authenticated user in the user
role. The default login and logout configuration is also customized to use custom pages to maintain the sites look &
feel.

The authentication is set to use jdbc based user authentication. Only the Dat aSour ce needs to be set on the
security:jdbc-user-service element if the default tables are used. Although other tables can be used by setting custom
gueries on the element.

/WEB-INF/spring/security-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. springfranmework. or g/ schema/ beans"
xm ns: xsi ="http://ww.w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: security="http://ww.springframework. org/schema/security"
xsi : schemaLocati on="htt p://ww. spri ngfranmewor k. or g/ schena/ beans
http://ww. springframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springframework. org/ schema/ security
http://ww. springfranmework. or g/ schena/ security/spring-security-3.2. xsd">

<security: gl obal - net hod-security secured-annotations="enabl ed" />

<security: http auto-config="true">
<l-- Restrict URLs based on role -->
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<security:intercept-url pattern="/login*" access="|S_AUTHENTI CATED_ANONYMOUSLY" />
<security:intercept-url pattern="/|ogoutSuccess*" access="1S AUTHENTI CATED_ANONYMOUSLY" />

<security:intercept-url pattern="/css/main.css" access="1S AUTHENTI CATED ANONYMOUSLY" />
<security:intercept-url pattern="/resources/**" access="1S AUTHENTI CATED ANONYMOUSLY" />

<security:intercept-url pattern="/**" access="ROLE USER' />

<l-- Override default login and | ogout pages -->
<security:formlogin |ogin-page="/login.htm"
| ogi n- processi ng-url ="/1 ogi nProcess"
default-target-url="/index.jsp"
aut hentication-failure-url="/1ogin.htm ?l ogi n_error=1" />
<security:logout |ogout-url="/Iogout" | ogout-success-url="/1ogoutSuccess.htm" />
</security: http>

<security:authentication-manager >
<security:authentication-provider >
<security:jdbc-user-service data-source-ref="dataSource" />
</security: authentication-provider>
</security: aut hentication- manager >

</ beans>

3. JSP Example

The security tag is defined at the top of the page with a prefix of 'sec’. Then around delete link the sec; authorize tag
is configured to only show the link if the user is in the role 'ROLE_ADMIN'. Now, this doesn't actually stop
someone from executing a delete query if they know the URL. Below, in the Per sonSer vi ce, the @ecur ed
tag is configured to enforce the rule that only an admin can delete a record.

/WEB-INF/jsp/person/search.jsp

<U@taglib prefix="c" uri="http://java.sun.conljsp/jstl/core"%

<U@taglib prefix="fnt" uri="http://java.sun.confjsp/jstl/fnt" %

<v@taglib prefix="fornm uri="http://ww.springfranmework. org/tags/forni%
<v@taglib prefix="sec" uri="http://ww.springfranmework.org/security/tags" %

<hl><fnt: message key="person.search.title"/></hl>

<tabl e cl ass="search">
<tr>
<t h><f nt: message key="person.form firstNane"/></th>
<t h><f nt: message key="person.form| ast Nane"/></th>
</[tr>
<c: forEach var="person" itenms="${persons}" varStatus="status">
<tr>
<c:set var="personForm d" val ue="person${status.index}"/>

<c:url var="editUl" val ue="/person/formhtm ">
<c: param name="i d" val ue="${person.id}" />

</c:url>

<sec: aut hori ze i f Al | G ant ed="ROLE_ADM N' >
<c:url var="del eteUr|l" val ue="/person/delete. htm"/>
<formid="${personForm d}" action="${deleteUrl}" nethod="POST">

<input id="id" nane="id" type="hidden" val ue="${person.id}"/>

</forne

</ sec: aut hori ze>

<t d>${person.firstNanme}</td>
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<t d>${ per son. | ast Nane} </t d>
<td>
<a href='<c:out value="${editUl}"/> ><fnt: message key="button.edit"/></a>
<sec: aut hori ze i f Al |l G ant ed="ROLE_ADM N' >
<a href="javascript:docunment.forns[' ${personForm d}'].submit();"><fnt:nessage
key="but t on. del et e"/ ></ a>
</ sec: aut hori ze>
</td>
</tr>
</ c: forEach>
</t abl e>

4. Code Example

The delete method has access restricted to users in the admin role by putting the @ec ur ed annotation above it and
setting the allowed roles. Which in this case is only the 'ROLE_ADMIN' role. By securing the service interface,
even if anon-admin user tries to execute the delete URL they will not be able to delete a record.

public interface PersonService {

/*-k

* Find person by id.

*/
public Person findByld(lnteger id);
/**

* Find persons.

*/
public Collection<Person> find();
/**

* Saves person.

*/
public Person save(Person person);
/**

* Del et es person.

*/
@ecured ({"ROLE_ADM N'})
public void del et e(Person person);

Example 1 Per sonSer vi ce

Y ou may wonder why the '/delete/person** URL wasn't restricted. For the current application, this would have been
sufficient. But we don't really want to restrict the URL, we want to restrict the actual delete action. Spring Security
makes it very easy to restrict access to actual methods. If at some point in the future the another URL is made to also
delete arecord, our rule will still be enforced. Also, if at some point someone creates a method that calls delete that
is accessed by a completely different URL, only admins will be able to execute this new part of the application
successfully. A new implementation of the interface will aso have the same rule applied to since the security
annotation was placed on the interface and not the implementation itself.
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5. SQL Script

security_schema.sql

SET | GNORECASE TRUE;
CREATE TABLE users (
user name VARCHAR(50) NOT NULL PRI MARY KEY,

passwor d VARCHAR(50) NOT NULL,
enabl ed BI T NOT NULL

IE
CREATE TABLE aut horities (
user name VARCHAR(50) NOT NULL,
aut hority VARCHAR(50) NOT NULL
)
CREATE UNI QUE | NDEX i x_aut h_usernanme ON aut horities (usernanme, authority);

ALTER TABLE aut horities ADD CONSTRAINT fk_authorities_users foreign key (usernane) REFERENCES
user s(usernane) ;

I NSERT | NTO users VALUES ('david', 'nework', true);
I NSERT | NTO users VALUES ('al ex', 'new ersey', true);
I NSERT | NTO users VALUES ('tinml, '"illinois', true);

I NSERT | NTO aut horities VALUES ('david', 'ROLE_USER);
I NSERT | NTO aut horities VALUES ('david', 'ROLE_ADMN );
I NSERT | NTO aut horities VALUES ('alex', 'ROLE_USER );

I NSERT | NTO aut horities VALUES ('tim, 'ROLE_USER);

6. Reference
Related Links

» Spring Security Site [http://projects.spring.io/spring-security/]

» Simple Spring MV C Form Annotation Configuration Webapp

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd web/ si npl e-spring-security-webapp

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup
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Project Information

» Spring Framework 4.1.x

* Spring Security 3.2.x
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A very simple Spring Web Flow 2.3 example using a flow to create and edit a Person. A Spring MVC
annotation-based controller still handles search and deleting records. The example is built on Simple Spring MVC
Form Annotation Configuration Webapp and Simple Spring Security Webapp which can be referred to for better
explanations of Spring MV C Annotations and Spring Security.

1. Web Configuration

This would be optional, but to use any of the Spring JavaScript the Resour ceSer vl et needs to be configured.
Y ou can see some basic resources |oaded in the excerpt from the master Tiles template.

Excerpt from /WEB-INF/web.xml

<I-- Serves static resource content from.jar files such as spring-faces.jar -->
<servl et>
<servl et - name>r esour ces</ ser vl et - name>
<servl et -cl ass>org. spri ngframework. js.resource. ResourceServl et </servlet-class>
<| oad- on- st art up>0</| oad- on- st art up>
</servlet>

<servl et >
<ser vl et - nane>si npl e- f or nx/ servl et - name>
<servl et-cl ass>org. spri ngfranmewor k. web. servl et. Di spat cher Servl et </ servl et-cl ass>
<init-paran>
<par am name>cont ext Conf i gLocat i on</ par am nane>
<par am val ue></ par am val ue>
</init-paranm>
<l oad- on-startup>1</| oad-on-startup>
</ servl et>

<I-- Map all /resources requests to the Resource Servlet for handling -->
<ser vl et - mappi ng>

<servl et - name>r esour ces</ ser vl et - name>

<url -pattern>/resources/*</url-pattern>
</ servl et - mappi ng>

<ser vl et - mappi ng>
<ser vl et - nane>si npl e- f or nx/ servl et - name>
<url-pattern>*. htm </url-pattern>

</ servl et - mappi ng>

2. Spring Configuration

Basic Spring Web Flow configuration with Tiles as the view resolver and the security flow execution listener. The
webflow: flow-registry element registers the person flow. The person flow XML file is stored with the person form
and search page. A flow specific message resources file (messages.properties) could aso be put in this location.
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/WEB-INF/spring/webflow-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww. spri ngfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: webfl ow="http://ww. spri ngfranmework. or g/ schema/ webf | ow confi g"
xsi : schemaLocati on="htt p: // wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranewor k. or g/ schema/ webf | ow confi g
http://ww. spri ngframewor k. or g/ schema/ webf | ow confi g/ spri ng-webf | ow confi g-2. 3. xsd">

<!-- Enables FlowHandl ers -->
<bean cl ass="org. spri ngfranmewor k. webf| ow. mvc. servl et. Fl owHand| er Adapt er "
p: f| owExecut or -ref ="f| owExecutor" />

<!-- Executes flows: the entry point into the Spring Wb Fl ow system-->
<webf | ow: f| ow execut or id="fl| owExecutor">
<webf | ow: f| ow executi on-1i steners>
<webfl ow: | i stener ref="securityFl owExecutionListener" />
</ webf | ow: f| ow execution-1i steners>
</ webf | ow: f| ow execut or >

<l-- The registry of executable flow definitions -->
<webfl ow: fl owregistry id="fl owRegi stry"
fl ow bui | der-servi ces="fl owBui | der Servi ces">
<webf | ow: f| ow | ocati on pat h="/WEB-| NF/j sp/ per son/ person. xm " />
</ webf | ow: fl owregistry>

<l-- Plugs in a customcreator for Wb Flow views -->
<webf | ow: f | ow bui | der-servi ces id="fl owBui |l der Servi ces"
vi ewfactory-creator="nvcVi emactoryCreator" />

<I-- Configures Wb Flowto use Tiles to create views for rendering; Tiles allows for applying
consistent |ayouts to your views -->
<bean i d="nvcVi ewFact oryCreator"
cl ass="org. spri ngframewor k. webf | ow. nvc. bui | der. MrcVi ewFact oryCreat or "
p: vi ewResol vers-ref="til esVi ewResol ver" />

<I-- Installs a listener to apply Spring Security authorities -->
<bean id="securityFl owExecuti onLi stener"
cl ass="org. springfranmewor k. webf| ow. security. SecurityFl owExecuti onLi stener" />

<l-- Used in 'create' action-state of Person Flow -->
<bean i d="per sonBean"
cl ass="org. spri ngbyexanpl e. web. orm enti ty. Person"
scope="prototype" />

</ beans>

The handlers are configured so flows and annotation-based controllers can be used together. The url ‘/person.html’ is
mapped to the person flow in the flowMappings bean and assigned a custom flow handler, which redirects to the
search page at the end of the flow and if an exception not handled by the flow occurs.

The mvc:annotation-driven configures annotation-based handlers for the controllers. The mvc:view-controller
element sets explicit mappings to the index page, login page, and logout page. None of which needs to go through a
controller for rendering.

The tilesViewResolver in the Spring Web Flow example isthe Aj axUr | BasedVi ewResol ver, whichisableto
handle rendering fragments of a Tiles context. It's viewClass property set to use FI owAj axDynami cTi | esVi ew.
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This example uses AJAX to populate just the body of the page on a form submit. Also, Spring by Example's
Dynamic Tiles Spring MV C Module is used to reduce the Tiles configuration.

/WEB-INF/spring/webmvc-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schenma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: context ="http://wwm springfranmewor k. or g/ schenma/ cont ext "
xm ns: mve="ht t p: // ww. spri ngf ranewor k. or g/ schena/ nvc"
xsi : schemaLocati on="http://ww. spri ngframework. or g/ schema/ beans
ht t p: // www. spri ngf ramewor k. or g/ schena/ beans/ spri ng- beans. xsd
http://ww. springframewor k. or g/ schema/ cont ext
http://ww. springframewor k. or g/ schema/ cont ext/ spring-cont ext. xsd
http://ww. springframework. org/ schema/ mvc
http://ww. springframewor k. or g/ schema/ mvc/ spri ng-mvc. xsd" >

<cont ext : conponent - scan base- package="org. spri ngbyexanpl e. web. servl et. m/c" />

<l-- URL to flow mapping rules -->
<bean i d="fl owMappi ngs"
cl ass="org. spri ngfranmewor k. web. servl et. handl er. Si npl eUr | Handl er Mappi ng"
p: order="0">
<property nanme="nmappi ngs">
<val ue>/ per son. ht ml =per sonFl owHandl er </ val ue>
</ property>
</ bean>

<mvc:annotation-driven />

<mvc:viewcontroller path="/index.htm" />
<mvc:viewcontroller path="/login.htm" />
<mvc: view control | er path="/Iogout Success. htm" />

<bean id="til esConfigurer”
cl ass="org. springframework. web. servlet.view tiles2. TilesConfigurer"
p: definitions="/WEB-INF/tiles-defs/tenplates.xm" />

<bean id="til esVi ewResol ver"
cl ass="org. spri ngfranmewor k. web. servl et. vi ew. Ur | BasedVi ewResol ver"
p: vi ewd ass="org. spri ngbyexanpl e. web. servl et.view til es2. Dynani cTil esVi ew'
p: prefix="/WEB-| NF/j sp/"
p:suffix=".jsp" />

<bean i d="nmessageSource" class="org. springfranmework. cont ext.support.Resour ceBundl eMessageSour ce"
p: basenanes="nessages" />

<!-- Declare the Interceptor -->
<nvc:interceptors>
<bean cl ass="org. spri ngframework. web. servl et.i 18n. Local eChangel nt ercept or"
p: par anNane="1 ocal e" />
</ nmvc:interceptors>

<!-- Declare the Resolver -->
<bean i d="local eResol ver" cl ass="org. spri ngfranmework.web. servl et.i 18n. Sessi onLocal eResol ver" />

</ beans>

Custom flow for person handling create and edit. The decision-state checks if the id is null and if it isit goes to the
'creat€' action-state, otherwise it goes to the 'editPerson’ action-state. In 'create’ the personBean bean, which is
scoped as a prototype bean (new instance for each call), is called and the value is put into 'flowScope' under 'person.
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The evaluation is performed using the Spring Expression Language (Spring EL), which has been used by Spring
Web Flow [http://projects.spring.io/spring-webflow/] since version 2.1. The 'edit’ action-state uses the Spring Data
JPA [http://projects.spring.io/spring-data-jpal] person repository to ook the person record based on theid in the edit
URL.

Both create and edit forward to the 'personForm' view where the user has a save and cancel button. Both of these
buttons are handled using the transition element. The 'save' transition saves the person using the person repository.
Then both save and cancel populate the latest search results and forward to end-state elements that have their view
set to the person search page.

The flow is secured to the Spring Security role of 'ROLE_USER'. Which in this case is redundant since the entire
webapp is secured to thisrole, but finer grained rules can make use of this and aso it's good to secure the flow since
they are reusable components (as subflows).

Person Flow (/WEB-INF/jsp/person/person.xml)

<?xm version="1.0" encodi ng="UTF-8"?>
<fl ow xm ns="htt p: // ww. spri ngf ramewor k. or g/ schema/ webf | ow"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="htt p://ww. spri ngfranewor k. or g/ schema/ webf | ow
http://ww. spri ngfranmewor k. or g/ schema/ webf | ow spri ng- webf | ow 2. 0. xsd" >

<secured attributes="ROLE_USER' />
<i nput name="id" />

<deci sion-state id="createOr Edit">
<if test="id == null" then="create" else="edit" />
</ deci si on- st at e>

<action-state id="create">
<eval uat e expressi on="personBean" result="fl owScope. person" />
<transition to="personForm />

</ action-state>

<action-state id="edit">
<eval uat e expressi on="personService.findByld(id)"
resul t ="fl owScope. person" />
<transition to="personForm />
</ action-state>

<vi ewstate id="personForn nodel ="person" view="/person/forn>
<transition on="save" to="save">
<eval uat e expressi on="personService. save(person)" />

<eval uat e expressi on="personService.find()"
resul t ="fl owScope. persons" />
</transition>
<transition on="cancel" to="cancel" bind="fal se">
<eval uat e expressi on="personService.find()"
resul t ="fl owScope. per sons" />
</transition>
</ vi ew st at e>

<end-state id="save"/>
<end-state id="cancel"/>

</ fl ow>
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3. JSP Example

All '/resources URL s are resolved by Spring JavaScript's the Resour ceSer vl et configured in the web.xml.

Excerpt from /WEB-INF/templates/main.jsp

<link type="text/css" rel ="styl esheet" href="<c: url

val ue="/resources/dijit/thenes/tundra/tundra.css" />" />

<script type="text/javascript" src="<c:url value="/resources/dojo/dojo.js" />"></script>

<script type="text/javascript" src="<c:url value="/resources/spring/Spring.js" />"></script>
<script type="text/javascript" src="<c:url val ue="/resources/spring/ Spring-Dojo.js" />"></script>

The create link goes to '/person.html' which is mapped to the person flow. The search link still goes through the
Per sonCont rol | er. Both the create and search links are secured so when the login and logout pages are
rendered, these links aren't displayed until the user logsin.

/WEB-INF/templates/menu.jsp

<U@taglib prefix="c" uri="http://java.sun.conljsp/jstl/core" %
<U@taglib prefix="fnt" uri="http://java.sun.confjsp/jstl/fnt" %
<v@taglib prefix="sec" uri="http://ww.springfranmework.org/security/tags" %

<div id="side-bar">
<a href="<c:url value="/"/>">Hone</ a>

<sec: aut hori ze i f Al | Gant ed="ROLE_USER" >
<p><fnt:nmessage key="person.formtitle"/></p>
<a href="<c:url value="/person. htnl"/>"><fnt:nessage key="button.create"/></a>
<a href="<c:url val ue="/person/search. htm "/>"><fnt: message key="button.search"/></a>
</ sec: aut hori ze>
</ di v>

The edit link goes to the person flow (ex: '/person.html?d=1"). The flow will look up the person record based on the
id request parameter.

/WEB-INF/jsp/person/search.jsp

<U@taglib prefix="c" uri="http://java.sun.conljsp/jstl/core"%

<U@taglib prefix="fnt" uri="http://java.sun.conljsp/jstl/fnt" %

<v@taglib prefix="forn uri="http://wwmw. springfranmework. org/tags/forni%
<v@taglib prefix="sec" uri="http://ww.springfranmework.org/security/tags" %

<hl><fnt: message key="person.search.title"/></hl>

<tabl e cl ass="search">
<tr>
<t h><f nt: message key="person.form firstNane"/></th>
<t h><f nt: message key="person.form| ast Nane"/></th>
</tr>
<c: forEach var="person" itenms="${persons}" varStatus="status">
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<tr>
<c:set var="personForm d" val ue="person${status.index}"/>

<c:url var="editUrl" val ue="/person. htnl ">
<c: param name="id" val ue="${person.id}" />
</c:url>

<sec: aut hori ze i f Al | G ant ed="ROLE_ADM N' >
<c:url var="del eteUr|l" val ue="/person/delete. htm"/>
<formid="${personForm d}" action="${deletelrl}" nethod="POST">
<input id="id" name="id" type="hidden" val ue="${person.id}"/>
</fornm>
</ sec: aut hori ze>

<t d>${ person. first Name} </t d>
<t d>${ per son. | ast Nane} </t d>
<td>
<a href='<c:out value="${editUl}"/> ><fnt: message key="button.edit"/></a>
<sec: aut hori ze i f Al |l G ant ed="ROLE_ADM N' >
<a href="javascript:docunment.forns[' ${personForm d}'].submt();"><fnt: nessage
key="but t on. del et e"/ ></ a>
</ sec: aut hori ze>
</td>
</tr>
</ c: for Each>
</t abl e>

The form:form element just needs to have it's model Attribute set to correspond to where the flow put the Per son
instance. The save and cancel buttons specify which event id they are associated with for this step in the flow. This
value should match the flow's transition element's on attribute.

Messages are displayed at the top if there are any status or error messages available. Basic validation is performed
by the Per sonVal i dat or . Which just checks that something has been filled in for the first and last name.

/WEB-INF/jsp/person/form.jsp

<U@taglib prefix="c" uri="http://java.sun.conljsp/jstl/core"%

<U@taglib prefix="fnt" uri="http://java.sun.conljsp/jstl/fnt" %

<U@taglib prefix="spring" uri="http://ww.springfranmework.org/tags" %
<v@taglib prefix="fornml uri="http://wwmw. springfranmework. org/tags/forni%
<v@taglib prefix="sec" uri="http://ww.springfranmework.org/security/tags" %

<hl><fnt: message key="person.formtitle"/></hl>

<di v id="nessages">
<c:if test="${not enpty statusMessageKey}">
<p><fnt: message key="${statusMessageKey}"/></p>
</c:if>

<spring: hasBi ndErrors name="person">
<h2>Errors</h2>
<div class="formerror">
<ul >
<c:forEach var="error" items="${errors.allErrors}">
<l'i>${error. defaul t Message}</|i>
</ c: for Each>
</ul >
</div>
</ spring: hasBi ndError s>
</div>

<form form nodel Attri but e="person">
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<f orm hi dden pat h="id" />

<fiel dset>
<div class="formrow'>
<l abel for="firstNane"><fnt:nmessage key="person.form firstName"/>: </ abel >
<span cl ass="input"><forminput path="firstNane" /></span>
</div>
<div class="formrow'>
<l abel for="1astNane"><fnt: message key="person.form]l ast Nane"/>: </| abel >
<span class="input"><forminput path="IastNane" /></span>
</ di v>
<di v class="formbuttons">
<div class="button">
<input type="submt" id="save" nane="_event|d_save" val ue="<fnt: message
key="but t on. save"/>"/ >&#160;
<input type="submt" name="_eventld_cancel" val ue="<fnt:nessage
key="but t on. cancel "/ >"/ >&#160;
</ di v>
</ di v>
</fieldset>
</form fornm

4. Code Example

The person controller still handles delete and search.

@ontroller
public class PersonController {

final Logger |ogger = LoggerFactory. getLogger(getd ass());
static final String SEARCH VI EW PATH KEY = "/person/search";
private static final String DELETE_PATH KEY = "/person/del ete";

private static final String SEARCH VI EWKEY = "redirect:search. htm";
private static final String SEARCH MODEL_KEY = "persons";

private final PersonService service;

@\wut owi r ed

public PersonController(PersonService service) {
this.service = service;

}

| **

* <p>Del etes a person. </ p>

* <p>Expected HTTP POST and request '/person/delete'.</p>
*/
@Request Mappi ng(val ue=DELETE_PATH_KEY, net hod=Request Met hod. POST)
public String del ete( @equestParan("id") Integer id) {
logger.info("'{}' id={}", DELETE_PATH_KEY, id);

service. del ete(id);

return SEARCH VI EW KEY;
}

[ **

* <p>Searches for all persons and returns themin a
* <code>Col | ecti on</ code>. </ p>
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*

* <p>Expected HTTP GET and request '/person/search'.</p>

*/

@Request Mappi ng(val ue=SEARCH VI EW PATH KEY, net hod=Request Met hod. GET)

public @wbdel Attribut e( SEARCH MODEL_KEY) Col | ecti on<Person> search() {
return service.find();

}

Example 1 Per sonControl | er

At the end of the flow and when exception occurs that the flow doesn't handle, the Per sonFl owHandl er
redirects to the search page.

@Conponent
public class PersonFl owHandl er ext ends Abstract Fl owHandl er {

/**

* \Were the flow should go when it ends.

*/
@verride

public String handl eExecuti onCut come( Fl owExecut i onQut come out cone,

Ht t pSer vl et Request request, HttpServl et Response response) {
return get Context Rel ati veUrl (PersonControl | er. SEARCH VI EW PATH_KEY) ;

}

/**
* Where to redirect if there is an exception not handl ed by the flow
*/
@verride
public String handl eExcepti on( Fl owException e,
Ht t pSer vl et Request request, HttpServl et Response response) {
if (e instanceof NoSuchFl owExecuti onException) {
return get Cont ext Rel ati veUrl (PersonControl | er. SEARCH VI EW PATH KEY) ;
} else {
t hrow e;
}

}
/**
* CGets context relative url with an '.htnml' extension.
*
/
private String getContextRelativeUrl(String view {
return "contextRelative:" + view + ".htm";

}

Example 2 Per sonFl owHandl er
Person Validator that is automatically called by Spring Web Flow based on bean name (${ model} + 'Validator') and

the method based binding in a view-state.

@onponent
public class PersonValidator {
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/**
* Spring Web Flow activated validation (validate + ${state}).
* Validates 'personForm view state after binding to person.
*/
public void validatePersonForn(Person person, MessageContext context) {
if (I'StringUtils.hasText (person.getFirstNanme())) {
cont ext . addMessage( new

MessageBui I der (). error().source("firstName").code("person.formfirstNane.error").build());

if (IStringUtils.hasText (person.getlLastNanme())) {
cont ext . addMessage( new
MessageBui | der (). error().source("l ast Nane"). code("person.form | astNanme.error").build());

}

Example 3 Per sonVal i dat or

5. Reference
Related Links

 Spring Web Flow Site [http://proj ects.spring.io/spring-webflow/]
» Simple Spring MV C Form Annotation Configuration Webapp

» Simple Spring Security Webapp

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd web/ si npl e- spri ng- webf | ow webapp

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information
* Spring Framework 4.1.x
* Spring Security 3.2.x

» Spring Web Flow 2.3.x
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Spring Web Flow Subflow Webapp

David Winterfeldt
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A Spring Web Flow 2.0 example using a flow to create and edit a Person and a subflow to create and edit a Person's
Addresses. A Spring MVC annotation-based controller still handles search and deleting Person records. The
exampleis built on Simple Spring Web Flow Webapp which can be referred to if necessary.

1. Spring Configuration

This is a basic Spring Web Flow configuration with Tiles as the view resolver and with a Spring Security flow
execution listener configured. The webflow: flow-registry element registers the person flow and address subflow. The
person flow XML file is stored with the person form and search page, and the address flow is stored with the address
form page. A flow specific message resources file (messages.properties) could also be put in these locations.

/WEB-1NF/spring/webfl ow-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. spri ngfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: webf | ow="htt p://ww. spri ngfranmewor k. or g/ schema/ webf | ow confi g"
xsi : schemaLocati on="htt p: //wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. spri ngframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngframewor k. or g/ schema/ webf | ow confi g
http://ww. spri ngframewor k. or g/ schema/ webf | ow confi g/ spri ng- webf | ow confi g- 2. 3. xsd" >

<!-- Enabl es FlowHandl ers -->
<bean cl ass="org. spri ngframewor k. webf| ow. mvc. servl et. Fl owHand| er Adapt er"
p: fl owkExecut or -ref ="f | owExecutor" />

<I-- Executes flows: the entry point into the Spring Wb Fl ow system -->
<webf | ow: f| ow execut or id="fl owExecut or">
<webf | ow: f| ow executi on-1i steners>
<webfl ow: | i stener ref="securityFl owExecutionListener" />
</ webf | ow: f| ow executi on-1i steners>
</ webf | ow f | ow execut or >

<l-- The registry of executable flow definitions -->

<webf | ow: fl owregistry id="fl owRegi stry" flow buil der-services="fl owBui | der Servi ces">
<webfl ow fl ow | ocation path="/WEB-I|NF/jsp/ person/ person.xm" />
<webfl ow fl ow | ocati on path="/WEB-| NF/j sp/ addr ess/ address. xm " />

</ webfl ow: f| owregi stry>

<l-- Plugs in a customcreator for Wb Flow views -->
<webf | ow: f| ow bui | der-services id="fl owBui | der Servi ces"
vi ewfactory-creator="nvcVi emFactoryCreator" />

<I-- Configures Wb Flow to use Tiles to create views for rendering; Tiles allows for applying
consistent |layouts to your views -->
<bean id="nvcVi ewFactoryCreator"
cl ass="org. spri ngfranmewor k. webf | ow. nvc. bui | der. MrcVi ewFact oryCr eat or "
p: vi ewResol vers-ref="til esVi ewResol ver" />

<l-- Installs a listener to apply Spring Security authorities -->
<bean i d="securityFl owExecuti onLi st ener"
cl ass="org. spri ngframewor k. webf | ow. security. SecurityFl owExecuti onLi stener" />
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<l-- Used in 'create' action-state of Person Flow -->
<bean i d="per sonBean"
cl ass="org. spri ngbyexanpl e. web. orm enti ty. Person"
scope="prot otype" />

<l-- Used in 'create' action-state of Address Flow -->
<bean i d="addr essBean"
cl ass="org. spri ngbyexanpl e. web. orm enti ty. Addr ess"
scope="prototype" />

</ beans>

The handlers are configured so flows and annotation-based controllers can be used together. The url /person.html’ is
mapped to the person flow in the flowMappings bean and assigned a custom flow handler, which redirects to the
search page at the end of the flow and if an exception not handled by the flow occurs.

The tilesViewResolver in the Spring Web Flow example isthe Aj axUr | BasedVi ewResol ver , which is able to
handle rendering fragments of a Tiles context. |It's viewClass property is set to use
Fl owAj axDynami cTi | esVi ew. This example uses AJAX to populate just the body of the page on a form
submit. Also, Spring by Example's Dynamic Tiles Spring MV C Module is used to reduce the Tiles configuration.

/WEB-INF/spring/webmvc-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schenma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://wmv. spri ngframewor k. or g/ schena/ p"
xm ns: cont ext ="http://ww. springframework. org/ schema/ cont ext"
xm ns: mve="htt p: // ww. spri ngf ramewor k. or g/ schena/ nvc"
xsi : schemaLocati on="htt p://wwv. spri ngfranewor k. or g/ schena/ beans
http://ww. springframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranewor k. or g/ schena/ cont ext
http://ww. springfranewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd
http://ww. springfranework. or g/ schena/ mvc
http://ww. springfranework. org/ schema/ nvc/ spri ng- mvc. xsd" >

<cont ext : conponent - scan base- package="org. spri ngbyexanpl e. web. servl et. mvc" />

<l-- URL to flow mapping rules -->
<bean i d="fl owMappi ngs"
cl ass="org. spri ngf ranewor k. web. servl et. handl er. Si npl eUr | Handl er Mappi ng"
p: order="0">
<property name="nappi ngs">
<val ue>/ per son. ht m =per sonFl owHand| er </ val ue>
</ property>
</ bean>

<nmvc:annotation-driven />

<mvc:viewcontroll er path="/index. htm" />
<mvc:viewcontroller path="/login. htm" />
<mvc:view control | er path="/Ilogout Success.htm" />

<bean id="til esConfigurer"
cl ass="org. springfranmework. web. servlet.view tiles2. TilesConfigurer"
p: definitions="/WEB-INF/tiles-defs/tenplates.xm" />

<bean id="til esVi ewResol ver"
cl ass="org. spri ngf ranewor k. web. servl et. vi ew. Ur | BasedVi ewResol ver"
p: vi ewd ass="org. spri nghyexanpl e. web. servl et.view tiles2. Dynam cTil esVi ew'
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p: prefix="/WEB-| NF/j sp/"
p:suffix=".jsp" />

<bean i d="nmessageSource" cl ass="org. spri ngfranework. context.support.ResourceBundl eMessageSource"
p: basenanes="nessages" />

<l-- Declare the Interceptor -->
<mvc:interceptors>
<bean cl ass="org. spri ngframewor k. web. servl et.i 18n. Local eChangel nt er cept or"
p: par amNanme="1 ocal e" />
</ mvc:interceptors>

<!-- Declare the Resolver -->
<bean id="|ocal eResol ver" cl ass="org. springframework.web. servl et.i 18n. Sessi onLocal eResol ver" />

</ beans>

Custom flow for person handling create and edit. The decision-state checks if the id is null and if it is it goes to the
‘createPerson’ action-state, otherwise it goes to the 'editPerson’ action-state. In ‘createPerson’ the prototype scoped
personBean bean is put into ‘flowScope’ under 'person’. The evaluation is performed using the Spring Expression
Language (Spring EL), which has been used by Spring Web Flow [http://projects.spring.io/spring-webflow/] since
version 2.1. The 'editPerson’ action-state uses the Spring Data JPA [http://projects.spring.io/spring-data-jpal] person
repository to look the person record based on theid in the edit URL.

Both create and edit forward to the 'personForm' view where the user has a save and cancel button. Both of these
buttons are handled using the transition element. The 'save' transition saves the person using the person repository,
and puts the result of the save into 'flowScope.person’ along with the person id (in case of a create). The success
message key is put into 'flashScope' (scope available until next view render), and then goes back to the person form.
The cancel populates the latest search results and forward to end-state elements that have their view set to the person
search page.

The "personForm' view also has transitions for handling adding, editing, and deleting addresses. Adding and editing
are passed to the ‘address' subflow-state. The delete is handled by an evaluate element calling person repository.
Both the address id and the person instance are passed into the address subflow. The person instance is used by an
edit to retrieve the address to edit instead of looking it up from that database since it's already in scope. At the end of
the address flow the address instance is output from the subflow and saved by the person flow's 'address
subflow-state.

Both flows are secured to the Spring Security role of 'ROLE_USER'. Which in this case is redundant since the entire
webapp is secured to this role, but finer grained rules can make use of thisand also it's good to secure the flow since
they are reusable components (as subflows). The subflow could have only alowed only admins to access the address
subflow.

Person Flow (/WEB-INF/jsp/per son/person.xml)

<?xm version="1.0" encodi ng="UTF-8"?>
<flow xm ns="http://ww. springfranmewor k. or g/ schema/ webf | ow"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocati on="http://ww. spri ngfranewor k. or g/ schema/ webf | ow
http://ww. springframewor k. or g/ schema/ webf | ow spri ng-webf | ow 2. 0. xsd" >

<secured attributes="ROLE _USER' />

<i nput name="id" />
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<deci sion-state id="createOEdit">
<if test="id == null" then="create" else="edit" />
</ deci si on- st at e>

<action-state id="create">
<eval uat e expressi on="personBean" result="fl owScope. person" />
<transition to="personForm />

</ action-state>

<action-state id="edit">
<eval uat e expressi on="personService.findByld(id)" result="fl owScope. person" />
<transition to="personFornt />

</ action-state>

<vi ewstate id="personForni nodel ="person" view="/person/forn>
<transition on="addAddress" to="address" bind="fal se">
<set nane="fl ashScope. addressl d" value=""'"" />
</transition>
<transition on="editAddress" to="address">
<set nane="fl ashScope. addressl d" val ue="request Par anet er s. addressl d" />
</transition>
<transition on="del et eAddr ess" to="personForni>
<eval uat e expressi on="personServi ce. del et eAddress(i d, requestParaneters. addressld)"
resul t ="fl owScope. person" />
</transition>

<transition on="save" to="personForn>
<eval uat e expressi on="personService. save(person)" result="fl owScope. person" />

<set nanme="fl owScope.id" val ue="person.id" />
<set nanme="fl ashScope. st at usMessageKey" val ue=""' person. form nsg. success'" />

<render fragments="content" />
</transition>
<transition on="cancel" to="cancel" bind="fal se">
<eval uat e expressi on="personService.find()" result="fl owScope. persons" />
</transition>
</ vi ew st at e>

<subfl ow state id="address" subflow="address">
<i nput name="id" val ue="addressld"/>
<i nput nanme="person" val ue="person"/>

<out put nane="address" />

<transition on="saveAddress" to="personForni>
<eval uat e expressi on="personService. saveAddress(id, address)" result="fl owScope. person"

/>
<set nane="fl ashScope. st at usMessageKey" val ue=""' address. form nsg. success'" />
</transition>
<transition on="cancel Address" to="personForni />
</ subfl ow st at e>
<end-state id="personConfirnmed" />
<end-state id="cancel" />
</flow>

The flow is very similar to the person flow. The decision-state handles a create or an edit based on whether or not an
id is passed into the flow. Then the action-state for the create put a new Addr ess instance into scope and the edit

gets it from the person instance. The save outputs the address instance and let's the parent flow handle saves.
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Address Flow (/WEB-INF/jsp/address/address.xml)

<?xm version="1.0" encodi ng="UTF- 8" ?>
<fl ow xm ns="htt p://ww. spri ngf ramewor k. or g/ schema/ webf | ow"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schen®a- i nst ance"
xsi : schemaLocati on="htt p://ww. spri ngfranewor k. or g/ schema/ webf | ow
http://ww. springfranewor k. or g/ schema/ webf | ow spri ng- webf | ow 2. 0. xsd" >

<secured attributes="ROLE_USER' />

<i nput name="id" />
<i nput nanme="person" />

<deci sion-state id="createOEdit">
<if test="id == "''" then="createAddress" el se="edit Address" />
</ deci si on- st at e>

<action-state id="createAddress">
<eval uat e expressi on="addressBean" result="fl owScope. address" />
<transition to="addressForm />

</ action-stat e>

<action-state id="editAddress">
<eval uat e expressi on="person. fi ndAddressByl d(id)" result="fl owScope. address" />
<transition to="addressFornm />

</ action- st at e>

<vi ew st ate i d="addressFornl' nodel ="address" vi ew="/address/forn>
<transition on="save" to="saveAddress" />
<transition on="cancel " to="cancel Address" bind="fal se" />

</ vi ew st at e>

<end-state i d="saveAddress">
<out put name="address" val ue="address"/>
</ end- st at e>

<end-state id="cancel Address" />

</ fl ow>

2. JSP Example

The create link goes to ‘/person.html’ which is mapped to the person flow. The search link still goes through the
PersonControl |l er.

/WEB-INF/templates/menu.jsp

<v@taglib prefix="c" uri="http://java.sun.com jsp/jstl/core" %
<v@taglib prefix="fm" uri="http://java.sun.comjsp/jstl/fm" %

<div id="side-bar">
<a href="<c:url value="/"/>">Hone</a>

<p><fnt:nmessage key="person.formtitle"/></p>
<a href="<c:url value="/person. htm"/>"><fnt:nessage key="button.create"/></a>
<a href="<c:url value="/person/search. htm "/>"><fnt:nnessage key="button. search"/></a>
</ di v>
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The edit link goes to the person flow (ex: ‘/person.html?id=1"). The flow will look up the person record based on the
id request parameter.

/WEB-INF/jsp/person/search.jsp

<U@taglib prefix="c" uri="http://java.sun.conljsp/jstl/core"%

<U@taglib prefix="fnt" uri="http://java.sun.conljsp/jstl/fnt" %

<v@taglib prefix="fornm uri="http://ww.springframework. org/tags/forni%
<v@taglib prefix="sec" uri="http://ww.springfranmework.org/security/tags" %

<hl><fnt: message key="person.search.title"/></hl>

<tabl e cl ass="search">
<tr>
<t h><fnt: message key="person.formfirstNane"/></th>
<t h><fnt: message key="person.form | astNane"/></th>
</tr>
<c: forEach var="person" itens="${persons}">
<tr>
<c:url var="editUrl" val ue="/person. htn ">
<c: param name="id" val ue="${person.id}" />
</c:url>
<c:url var="deleteUrl" val ue="/person/delete. htm ">
<c: param name="id" val ue="${person.id}" />
</c:url>

<t d>${person.firstNane}</td>
<t d>${ per son. | ast Nane} </t d>
<t d>
<a href='"<c:out value="${editUl}"/> ><fnt:message key="button.edit"/></a>
<sec: aut horize i fA | G ant ed="ROLE_ADM N'>
<a href='"<c:out value="${deleteUrl}"/>" ><fnt:nessage key="button. del ete"/></a>
</ sec: aut hori ze>
</td>
</tr>
</ c: forEach>
</t abl e>

The form:form element just needs to have it's model Attribute set to correspond to where the flow put the Per son
instance. The save and cancel buttons specify which event id they are associated with for this step in the flow. This
value should match the flow's transition element's on attribute.

The link to add an address goes to the address subflow. If there are any addresses, they are displayed in a table with
an edit next to each record. Thereisalso adelete link if the user isan admin.

The top of the page has a 'messages' div which can display a status message key or any Spring bind errors. Thisis
where Spring Web Flow will store any errors for automatic validation performed based on a method on the model
instance or a bean. In this case, there is a personValidator bean that validates if the first and last name are not blank.

/WEB-INF/jsp/person/form.jsp

<U@taglib prefix="c" uri="http://java.sun.conljsp/jstl/core"%
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<U@taglib prefix="fnt" uri="http://java.sun.conljsp/jstl/fnt" %

<v@taglib prefix="spring" uri="http://ww.springfranmework. org/tags" %
<v@taglib prefix="fornm uri="http://wwmw.springfranmework. org/tags/forni%
<U@taglib prefix="sec" uri="http://ww.springfranmework.org/security/tags" %

<hl><fnt: message key="person.formtitle"/></hl>

<di v id="nessages">
<c:if test="${not enpty statusMessageKey}">
<p><fnt: message key="${statusMessageKey}"/></p>
</c:if>

<spring: hasBi ndErrors name="person">
<h2>Errors</h2>
<div class="formerror">
<ul >
<c:forEach var="error" itenms="${errors.allErrors}">
<l'i>${error. defaul t Message}</|i>
</ c: forEach>
</ul >
</div>
</ spring: hasBi ndError s>
</div>

<form form nodel Attri but e="person">
<f orm hi dden path="id" />

<fiel dset>
<div class="formrow'>
<l abel for="firstNane"><fnt:nessage key="person.formfirstName"/>:</|abel >
<span cl ass="input"><forminput path="firstNane" /></span>
</ di v>
<di v class="formrow'>
<l abel for="1astNane"><fnt: message key="person.form ]l ast Nane"/>: </| abel >
<span cl ass="input"><form i nput path="|astNane" /></span>
</ di v>
<di v class="formbuttons">
<di v class="button">
<i nput type="submit" id="save" name="_eventld_save" val ue="<fnt:nessage
key="but t on. save"/ >"/ >&#160;
<i nput type="submit" nanme="_eventld_cancel " val ue="Cancel "/ >&#160;
</div>
</div>
</fieldset>
</form form

<c:if test="${not enpty person.id}">

<div style="clear: both;float:left;">

<di v>

<a href="${fl owExecutionUr|}& event| d=addAddress" ><fnt:nessage key="address.form button.add"/></a>
</ di v>

</c:if>

<c:if test="${enpty person. addresses}">
<p>&nbsp; </ p>
</c:iif>

<c:if test="${not enpty person.addresses}">
<tabl e cl ass="search">
<tr>
<t h><f nt: message key="address.form address"/></th>
<t h><fnt: message key="address.formcity"/></th>
<t h><fnt: message key="address.formstate"/></th>
<t h><f nt: message key="address. form zi pPostal "/></th>
<t h><f nt: message key="address.form country"/></th>
</tr>
<c: forEach var="address" itens="${person. addresses}">
<tr>
<t d>${addr ess. address}</td>
<td>${address.city}</td>
<t d>${ addr ess. st at e} </ t d>
<t d>${ addr ess. zi pPost al } </ t d>
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<t d>${ addr ess. country}</td>
<td>
<a href="${fl owExecutionUr|}& event| d=edi t Addr ess&ddr ess| d=${ addr ess. i d}"
><fnt:nessage key="button.edit"/></a>
<sec: aut hori ze i f Al |l G ant ed="ROLE_ADM N' >
<a href="${fl owExecutionUr|}& event| d=del et eAddr ess&addr ess| d=${ addr ess. i d}"
><f nt: nessage key="button. del ete"/></a>
</ sec: aut hori ze>
</td>
</tr>
</ c: for Each>
</t abl e>
</c:if>

</div>

The 'messages div at the top of the page can display a status message or any Spring bind errors. The validation for
address is in a mehod in the Address classs The method in this case is
val i dat eAddr essFor n{ MessageCont ext cont ext) . Itisfor the 'addressForm' view-state so the method
name should be 'validate' + ${ viewStateld} and take aMessageCont ext asaparameter.

/WEB-INF/jsp/address/form.jsp

<v@taglib prefix="c" uri="http://java.sun.com jsp/jstl/core"%
<v@taglib prefix="fm" uri="http://java.sun.comjsp/jstl/fm" %
<v@taglib prefix="spring" uri="http://ww.springframework.org/tags" %
<y@taglib prefix="forn' uri="http://wmv springframework.org/tags/forni %

<hl><fnt: message key="address.formtitle"/></hl>

<di v id="messages">
<c:if test="${not enpty statusMessageKey}">
<p><fnt: message key="${statusMessageKey}"/></p>
</c:if>

<spring: hasBi ndErrors nanme="address" >
<h2>Errors</h2>
<div class="fornerror">
<ul >
<c:forEach var="error" items="${errors.allErrors}">
<l'i>${error. defaul t Message}</1i>
</ c: for Each>
</ ul >
</div>
</ spring: hasBi ndError s>
</ di v>

<form form nodel Attri but e="address">
<f orm hi dden path="id" />

<fiel dset>

<div class="formrow'>
<l abel for="address"><fnt:message key="address.form address"/>: </| abel >
<span cl ass="input"><form i nput path="address" /></span>

</div>

<div class="formrow'>
<l abel for="city"><fnt:nmessage key="address.formcity"/>:</|abel >
<span class="input"><forminput path="city" /></span>

</ di v>

<div class="formrow'>
<l abel for="state"><fnt:message key="address.formstate"/>:</| abel >
<span cl ass="input"><forminput path="state" /></span>

Spring by Example Version 1.5 Spring by Example 127



Spring Web Flow Subflow Webapp

</ di v>
<div class="formrow'>
<l abel for="zipPostal"><fnt:nnessage key="address.form zi pPostal "/>: </| abel >
<span cl ass="input"><form i nput path="zi pPostal" /></span>
</div>
<div class="formrow'>
<l abel for="country"><fnt:nmessage key="address.form country"/>:</| abel >
<span cl ass="input"><form input path="country" /></span>
</div>
<di v class="formbuttons">
<di v class="button">
<input type="submt" id="save" nanme="_event|d_save" val ue="<fnt: message
key="but t on. save"/>"/ >&#160;
<i nput type="subnit" nanme="_event|d_cancel" val ue="Cancel "/ >&#160;
</ di v>
</ di v>
</fieldset>
</form form

3. Code Example

The person controller still handles delete and search.

@ontroller
public class PersonController {

final Logger |ogger = LoggerFactory. getLogger(getd ass());
static final String SEARCH VI EW PATH KEY = "/person/search";
private static final String DELETE PATH KEY = "/ person/del ete";

private static final String SEARCH VI EWKEY = "redirect:search. htnl";
private static final String SEARCH MODEL_KEY = "persons";

private final PersonService service;

@\ut owi r ed

public PersonController(PersonService service) {
this.service = service;

}

| **

* <p>Del etes a person. </ p>
*
* <p>Expected HTTP POST and request '/person/delete'.</p>
*/
@Request Mappi ng(val ue=DELETE_PATH_KEY, net hod=Request Met hod. POST)
public String del ete( @equestParan("id") Integer id) {
logger.info("'{}' id={}", DELETE_PATH KEY, id);

service. del ete(id);

return SEARCH VI EW KEY;
}

| **

* <p>Searches for all persons and returns themin a

* <code>Col | ecti on</ code>. </ p>

*

* <p>Expected HTTP GET and request '/person/search'.</p>
&y
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@Request Mappi ng(val ue=SEARCH VI EW PATH _KEY, met hod=Request Met hod. GET)
public @wbdel Attri but e( SEARCH MODEL_KEY) Col | ecti on<Person> search() {
return service.find();

}

Example 1 Per sonControl | er

At the end of the flow and when exception occurs that the flow doesn't handle, the Per sonFl owHandl er
redirects to the search page.

@onponent
public class PersonFl owHandl er extends Abstract Fl owHandl er {

/**

* Were the flow should go when it ends.

*/
@verride

public String handl eExecuti onQut cone( Fl owExecut i onQut cone out cone,

Htt pSer vl et Request request, HttpServl et Response response) {
return get Cont ext Rel ati veUrl (PersonControl | er. SEARCH VI EW PATH KEY) ;

}

/**
* Where to redirect if there is an exception not handl ed by the flow
*/
@verride
public String handl eExcepti on(Fl owException e,
Ht t pSer vl et Request request, HttpServl et Response response) {
if (e instanceof NoSuchFl owExecuti onException) {
return get Context Rel ati veUrl (PersonControl | er. SEARCH VI EW PATH KEY) ;
} else {
t hrow e;
}

}

/**

* CGets context relative url with an '.htnml' extension.

=

private String getContextRelativeUrl (String view {
return "contextRelative:" + view + ".htnm";

}

Example 2 Per sonFl owHandl er

Person Validator that is automatically called by Spring Web Flow based on bean name (${ model} + 'Validator') and
the method based binding in a view-state.

@Conponent
public class PersonValidator {

| **

* Spring Web Flow activated validation (validate + ${state}).

Spring by Example Version 1.5 Spring by Example 129



Spring Web Flow Subflow Webapp

* Validates 'personForm view state after binding to person.
*/
public void validatePersonForn(Person person, MessageContext context) {
if (I'StringUtils.hasText (person.getFirstName())) {
cont ext . addMessage( new
MessageBui I der (). error().source("firstName").code("person.formfirstNane.error").build());

if (IStringUtils.hasText (person.getlLastNanme())) {
cont ext . addMessage( new
MessageBui I der (). error().source("l ast Nane"). code("person.form | astNanme.error").build());

}

Example 3 Per sonVal i dat or

| **

* Validates 'addressForm view state after binding to address.
* Spring Web Fl ow activated validation ('validate' + ${state}).
*/
public void validat eAddressFor m( MessageCont ext context) {
if (!IStringUtils.hasText (address)) {
cont ext . addMessage( new
MessageBui I der (). error().source("address").code("address. form address.error").build());

if (!StringUils.hasText(city)) {
cont ext . addMessage( new
MessageBui I der (). error().source("city").code("address.formcity.error").build());

}
if (I'StringUtils.hasText(state)) {

cont ext . addMessage( new
MessageBui I der (). error().source("state").code("address.formstate.error™).build());

if (I'StringUtils.hasText (zipPostal)) {
cont ext . addMessage( new
MessageBui I der (). error().source("zipPostal").code("address.form zi pPostal .error").build());

if (!StringUtils.hasText(country)) {
cont ext . addMessage( new
MessageBui | der (). error().source("country").code("address.formcountry.error").build());

}
}
Example 4 Excerpt from Addr ess

4. Reference
Related Links

Spring by Example Version 1.5 Spring by Example 130



Spring Web Flow Subflow Webapp

 Spring Web Flow Site [http://proj ects.spring.io/spring-webflow/]
» Simple Spring Web Flow Webapp
Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd web/ spri ng- webf | ow subf | ow webapp

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information
 Spring Framework 4.1.x
* Spring Security 3.2.x

* Spring Web Flow 2.3.x
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Simple Grails Webapp

David Winterfeldt
2009

This is a simple Grails [http://www.grails.org/] web application with a basic form to create and edit a person and
addresses.

Note

If Grals [http://www.grails.org/] isn't installed, download it from the Grails Download
[http://www.grails.org/Download] page and follow the Installation Instructions
[http://www.grails.org/Installation].

1. Create Application

Create the Grails application, domain classes, and controller classes using Grails commands.

Create the application by running the grails cr eate-app command.

$ grails create-app sinple-grails-webapp

Welcome to Grails 1.1.2 - http://grails.org/
Li censed under Apache Standard License 2.0
Gails home is set to: /usr/local/grails

Base Directory: ...
Runni ng script /usr/local/grails/scripts/CreateApp_.groovy
Envi ronment set to devel opnent
[mkdir] Created dir: /sinple-grails-webapp/src
[mkdir] Created di / si npl e-grail s-webapp/src/java
[nkdir] Created di / si mpl e-grail s-webapp/ src/ groovy
[mkdir] Created di / si npl e-grail s-webapp/ grail s-app
[mkdir] Created di / si npl e-grail s-webapp/ grail s-app/controllers
[mkdir] Created di / si npl e-grail s-webapp/ grail s-app/ services
[mkdir] Created di / si npl e- grai | s-webapp/ grail s-app/ domai n
[mkdir] Created di /'si mpl e-grail s-webapp/grails-app/taglib
[mkdir] Created di /simpl e-grail s-webapp/grails-app/utils
[mkdir] Created di / si npl e-grail s-webapp/ grail s-app/vi ews
[mkdir] Created di / si npl e-grail s-webapp/ grail s-app/vi ews/| ayout s
[mkdir] Created di / si npl e-grail s-webapp/ grail s-app/i18n
[mkdir] Created di / si npl e- grai | s-webapp/ grai | s-app/ conf
[nkdir] Created di / si mpl e-grail s-webapp/test
[nkdir] Created di /'si mpl e-grail s-webapp/test/unit
[nkdir] Created di / si mpl e-grails-webapp/test/integration
[nkdir] Created di / si npl e-grail s-webapp/scripts
[mkdir] Created di / si npl e- grai | s-webapp/ web- app
[mkdir] Created di / si npl e- grai |l s-webapp/ web- app/j s
[mkdir] Created di / si npl e- grai | s-webapp/ web- app/ css
[mkdir] Created di / si npl e- grai | s-webapp/ web- app/ i mages
[mkdir] Created di / si npl e- grai | s-webapp/ web- app/ META- | NF
[mkdir] Created di /sinpl e-grails-webapp/lib
[mkdir] Created di / si npl e-grail s-webapp/ grail s-app/conf/spring
[mkdir] Created dir: /sinple-grails-webapp/grails-app/conf/hibernate
[propertyfile] Creating new property file: /sinple-grails-webapp/application.properties
[copy] Copying 1 resource to /sinple-grails-webapp
[unj ar] Expandi ng: /sinple-grails-webapp/grails-shared-files.jar into /sinple-grails-webapp

I R B T T B R R e B R T B B R T R
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[del ete] Del eting: /sinple-grails-webapp/grails-shared-files.jar
[copy] Copying 1 resource to /sinple-grails-webapp
[unjar] Expanding: /sinple-grails-webapp/grails-app-files.jar into /sinple-grails-webapp
[del ete] Deleting: /sinple-grails-webapp/grails-app-files.jar
[move] Moving 1 file to /sinple-grails-webapp
[move] Moving 1 file to /sinple-grail s-webapp
[move] Moving 1 file to /sinple-grails-webapp
[copy] Copying 1 file to ~/.grails/1.1.2/plugins
Installing plug-in hibernate-1.1.2
[mkdir] Created dir: ~/.grails/1.1.2/projects/sinple-grails-webapp/plugins/hibernate-1.1.2
[unzi p] Expanding: ~/.grails/1.1.2/plugins/grails-hibernate-1.1.2.zip into
~/.grails/1.1.2/projects/sinple-grails-webapp/plugi ns/hibernate-1.1.2
Executing hibernate-1.1.2 plugin post-install script
Pl ugin hibernate-1.1.2 installed
Created Grails Application at /sinple-grails-webapp

Move to the directory of the newly created project and create the Person domain class using grails
create-domain-class.

$ cd sinple-grails-webapp

$ grails create-domain-class Person

Welcome to Grails 1.1.2 - http://grails.org/
Li censed under Apache Standard License 2.0
Gails home is set to: /usr/local/grails

Base Directory: /sinple-grails-webapp

Runni ng script /usr/local/grails/scripts/CreateDomai nCl ass. gr oovy
Envi ronnent set to devel opnent

Created Domai nCl ass for Person

Created Tests for Person

Create the Addr ess domain class.

$ grails create-domain-class Address

Welcome to Grails 1.1.2 - http://grails.org/
Li censed under Apache Standard License 2.0
Gails home is set to: /usr/local/grails

Base Directory: /sinple-grails-webapp

Runni ng script /usr/local/grails/scripts/CreateDomai nC ass. gr oovy
Envi ronnment set to devel opnent

Created Domai nCl ass for Address

Created Tests for Address

Createthe Per sonCont r ol | er using the grails create-controller command.

$ grails create-controller Person

Wl come to Grails 1.1.2 - http://grails.org/
Li censed under Apache Standard License 2.0
Gails home is set to: /usr/local/grails

Base Directory: /sinple-grails-webapp
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Runni ng script /usr/local/grails/scripts/CreateController.groovy
Envi ronnment set to devel opnent
Created Controller for Person
[nkdir] Created dir: /sinple-grails-webapp/grails-app/views/person
Created Tests for Person

Createthe Addr essControl | er.

$ grails create-controller Address

Wl come to Grails 1.1.2 - http://grails.org/
Li censed under Apache Standard License 2.0
Grails hone is set to: /usr/local/grails

Base Directory: /sinple-grails-webapp
Runni ng script /usr/local/grails/scripts/CreateController.groovy
Envi ronnment set to devel opnent
Created Controller for Address
[mkdir] Created dir: /sinple-grails-webapp/grails-app/views/address
Created Tests for Address

2. Modify Code

Edit the generated Grails domain and controller classes. This will add fields and validation rules to the domain
classes, and activate scaffolding in the controller classes. Grails' scaffolding automatically generates a controller and
JSP pages that work with the associatd domain class.

First add a first name, last name, created, and list of addresses to Per son. By assigning the hasMany field to
[ addr esses: Addr ess], this creates a relationship to Addr ess with an addr esses list variable. The
const r ai nt s section iswhere validation rules can be set. All the fields are set to not allow nul | values.

Edit grails-app/domain/Person.groovy to match the code below.

class Person {

String firstNanme

String | ast Nanme

Li st <Addr ess> addr esses
Dat e created

static hasMany = [addresses: Addr ess]
static constraints = {
firstName(null abl e: fal se)

| ast Nanme( nul | abl e: f al se)
creat ed(nul |l abl e: fal se)

Example 1 Per son
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Next, add the basic fields to Addr ess and define that it is the many part of a one-to-many relationship to Per son
by assigning the bel ongsTo field to Per son.

Edit grails-app/domain/Address.groovy to match the code below.

cl ass Address {

String address
String city
String state
String zi pPost al
String country
Date created

static bel ongsTo = Person
static constraints = {
address(nul | abl e: f al se)
city(null abl e: fal se)
state(nul |l abl e: fal se)
zi pPost al (nul | abl e: f al se)

country(null abl e: fal se)
created(nul |l abl e: fal se)

Example 2 Addr ess

Now that the domain objects are setup, the controllers will be set to use Grails' scaffolding. This will autogenerate
the controller interface and basic JSP pages. The scaf f ol d variable just needs to be set to t r ue and Grails will
handle everything else. The Per sonControl | er is automatically associated with the Per son domain class
based on default naming conventions.

Edit grails-app/controllers/PersonController.groovy to match the code below.

cl ass PersonController {

def scaffold = true

Example 3 Per sonControl | er

Activate scaffolding for the Addr essControl | er.

Edit grails-app/controllers/AddressController.groovy to match the code below.

cl ass AddressController {

def scaffold = true
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Example 4 Addr essControl | er

3. Run Application

Start the application by running the grails run-app command.

$ grails run-app

Welcome to Grails 1.1.2 - http://grails.org/
Li censed under Apache Standard License 2.0
Gails home is set to: /usr/local/grails

Base Directory: /sinple-grails-webapp
Runni ng script /usr/local/grails/scripts/RunApp. groovy
Envi ronnment set to devel opnment
[mkdir] Created dir: ~/.grails/1.1.2/projects/sinple-grails-webapp/classes
[groovyc] Conpiling 10 source files to ~/.grails/1.1.2/projects/sinple-grails-webapp/classes
[mkdir] Created dir: ~/.grails/1.1.2/projects/sinple-grails-webapp/resources/grails-app/i18n
[native2ascii] Converting 11 files from/sinple-grails-webapp/grails-app/il8n to
~/.grails/1.1.2/projects/sinple-grails-webapp/resources/grails-app/il8n
[copy] Copying 1 file to ~/.grails/1.1.2/projects/sinple-grails-webapp/classes
[copy] Copied 2 enpty directories to 2 enpty directories under
~/.grails/1.1.2/projects/sinple-grails-webapp/resources
Running Gails application..
Server running. Browse to http://|ocal host: 8080/ sinpl e-grail s-webapp

Navigating to the application's home page, there will be a link to the person and address controllers. After creating
and address, from the person page the address can be associated with the person. The application is very basic, but
it's functional and was made very quickly.

4. Reference
Related Links

* Grails[http://www.grails.org/]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd web/ sinpl e-grail s-webapp

General Setup Instructions
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General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

e Grails1.1.x
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The simple Flex [http://www.adobe.com/products/flex/] webapp is based on the Simple Spring MVC Form
Annotation Configuration Webapp. It's the same except the HTML results on the search page have been replaced
with a Flex [ http://www.adobe.com/products/flex/] application and services  for Flex
[http://www.adobe.com/products/flex/] were configured on the server using Spring BlazeDS Integration
[http://docs.spring.io/spring-flex/docs/1.5.2.REL EA SE/reference/html/] and Adobe BlazeDS.

Adobe Flex [http://www.adobe.com/products/flex/] can run in a Flash plugin available for most browsers and
operating systems. Applications can also be deployed as desktop application using Adobe AIR
[http://www.adobe.com/products/air/]. Adobe BlazeDS is an open source project for integrating server side Java
with a Flex [http://www.adobe.com/products/flex/] client for remoting and messaging. Spring BlazeDS Integration
[http://docs.spring.io/spring-flex/docs/1.5.2. REL EA SE/reference/html/] provides reduced configuration and ease of
use on top of Adobe BlazeDS.

Note

The project is configured with Flex Builder (Eclipse plugin) and also can be run from the command
line.

$ nmvn jetty:run

1. Web Configuration

Thisis a standard Spring web application configuration except a Di spat cher Ser vl et specificaly for handling
Flex [http://www.adobe.com/products/flex/] remoting requests has been added and the Spring config specified will
configure Spring BlazeDS Integration [http://docs.spring.io/spring-flex/docs/1.5.2.REL EA SE/reference/html/].

/WEB-INF/web.xml

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

<web-app xm ns="http://java. sun. conf xm / ns/j avaee"
xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schema- i nst ance"
Xsi : schemaLocation="http://java. sun. com xm / ns/j avaee

http://java. sun. com xm / ns/j avaee/ web- app_3_0. xsd"
version="3.0" netadata-conplete="true">

<di spl ay- nane>si npl e- f or nx/ di spl ay- name>

<listener>
<l i stener-cl ass>
or g. spri ngfranmewor k. web. cont ext . Cont ext Loader Li st ener
</li stener-class>
</listener>

<cont ext - par an®
<par am name>cont ext Conf i gLocat i on</ par am nane>
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<par am val ue>
/ VEEB- | NF/ spri ng/ *-cont ext . xm
</ par am val ue>
</ cont ext - par an®

<filter>
<filter-name>encoding-filter</filter-nanme>
<filter-class>
org. springframewor k. web. filter.CharacterEncodi ngFilter
</filter-class>
<init-parane
<par am name>encodi ng</ par am nane>
<par am val ue>UTF- 8</ par am val ue>
</init-paranm
</filter>

<filter-mappi ng>
<filter-name>encoding-filter</filter-nanme>
<url-pattern>/*</url-pattern>
</filter-mappi ng>

<servl et>
<ser vl et - nanme>si npl e- f or nx/ servl et - name>
<servl et -cl ass>org. spri ngframewor k. web. servl et. Di spat cher Servl et </ servl et -cl ass>
<i ni t - paranp
<par am name>cont ext Conf i gLocat i on</ par am nane>
<par am val ue></ par am val ue>
</init-paran>
</servlet>

<servl et>
<servl et - name>spring-fl ex</servl et - name> 0
<servl et -cl ass>org. spri ngframewor k. web. servl et. Di spat cher Servl et </ servl et -cl ass>
<init-paranm>
<par am nanme>cont ext Confi gLocat i on</ par am nane>
<par am val ue>/ WEB- | NF/ spring/ fl ex/fl ex-servl et-context.xm </ param val ue>
</init-paran>
<| oad- on- st artup>1</1 oad- on-startup>
</servlet>

<ser vl et - mappi ng>
<ser vl et - nane>si npl e- f or nx/ servl et - name>
<url-pattern>*. htm </url-pattern>

</ servl et - mappi ng>

<servl et - mappi ng>
<servl et - name>spri ng- f | ex</ servl et - nanme>

<url-pattern>/spring/*</url-pattern> 0O
</ servl et - mappi ng>

<wel cone-file-list>
<wel cone-fil e>i ndex. j sp</wel cone-fil e>
</wel cone-file-list>

</ web- app>

O  Spring BlazeDS Integration servlet.
0  Mapping Spring BlazeDS Integration servlet to handle all requeststo ‘/spring/*".

2. Spring Configuration

Setting up the Spring BlazeDS Integration [http://docs.spring.io/spring-flex/docs/1.5.2.REL EA SE/reference/htmi/]

Spring by Example Version 1.5 Spring by Example 139


http://docs.spring.io/spring-flex/docs/1.5.2.RELEASE/reference/html/
http://docs.spring.io/spring-flex/docs/1.5.2.RELEASE/reference/html/

Simple Flex Webapp

configuration is very simple. The flex:message-broker initializes BlazeDS and it's configuration files, which by
default are expected in '/WEB-INF/flex' and for the main configuration to be called 'services-config.xml'. Two
services are loaded, 'personRepository' and 'personService'. It's not best practice to expose the DAO directly as a
service, but for this example it was done to illustrate exposing a remoting service using annotations and the custom
namespace. One from the context: component-scan and the other is exposed using the Spring BlazeDS Integration
[http://docs.spring.io/spring-flex/docs/1.5.2.REL EA SE/reference/html/] custom namespace. The Per sonSer vi ce
exposed through scanning will be shown later in the Code Example section, and the JPA Person DAO is exposed
using flex:remoting-destination. It's created just by referencing the Person DAO. To have a remoting destination
name other than the bean name the destination-id could specify something different.

/WEB-INF/spring/flex/flex-servlet-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schema/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springframework. or g/ schena/ p"
xm ns: cont ext ="htt p: //ww. spri ngf ranmewor k. or g/ schenma/ cont ext "
xm ns: flex="http://ww.springfranework. org/schena/ fl ex"
xsi : schemalLocati on="htt p://wwv. spri ngfranmewor k. or g/ schena/ beans
http://ww. springframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springframewor k. or g/ schema/ cont ext
http://ww. springfranewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd
http://ww. springfranework. org/ schema/ fl ex
http://ww. springfranework. org/ schena/fl ex/spring-flex-1.5.xsd">

<cont ext : conponent - scan base- package="org. spri ngbyexanpl e. web. servi ce" />
<fl ex: nessage- broker/> 0O
<fl ex: renoti ng-destinati on ref="personRepository" /> O

</ beans>

O Spring BlazeDS Integration configuration of the BlazeDS message broker, which handles remoting and

messaging requests.
O  Exposesthe personRepository bean as a BlazeDS remoting destination.

3. Adobe BlazeDS Configuration

The BlazeDS configuration first imports the 'remoting-config.xml' and sets up a default channel called 'person-amf'.
Then in the channels section, it's URL and the class that will handle requests to the URL is configured. The
parameters in the URL 'server.name' and 'server.port' are supplied by the Flex runtime. The 'context.root' parameter
needs to be supplied during compilation using the ‘context-root' compiler option.

/WEB-INF/flex/services-config.xml

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

<servi ces>
<service-include file-path="renoting-config.xm" />

<def aul t - channel s>
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<channel ref="person-anf"/>
</ def aul t - channel s>
</ services>

<channel s>
<channel -definition id="person-anf" cl ass="nx. nmessagi ng. channel s. AWChannel " >
<endpoi nt
url ="http://{server.nane}: {server.port}/{context.root}/spring/ messagebroker/anf"
cl ass="fl ex. messagi ng. endpoi nt s. AMFEndpoi nt"/ >
</ channel - definition>
</ channel s>

<l oggi ng>
<target class="flex.nessagi ng.|og. Consol eTarget" |evel ="Error">
<properties>
<prefix>[ Bl azeDS] </prefix>
<i ncl udeDat e>f al se</ i ncl udeDat e>
<i ncl udeTi me>f al se</i ncl udeTi ne>
<i ncl udeLevel >f al se</i ncl udeLevel >
<i ncl udeCat egor y>f al se</ i ncl udeCat egor y>
</ properties>
<filters>
<pat t er n>Endpoi nt. *</ pat t er n>
<pattern>Service. *</pattern>
<pat t er n>Confi gurati on</ pattern>
</filters>
</target>
</l oggi ng>

<systenr
<r edepl oy>
<enabl ed>f al se</ enabl ed>
</ redepl oy>
</ systenr

</ servi ces-config>

A JavaAdapt er is configured to handle remoting requests. The 'person-amf' channel configured in the main

config is set as the default channel. If Spring weren't used, remote services would be configured here.

/WEB-INF/flex/remoting-config.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<service i d="renoting-service"
cl ass="fl ex. messagi ng. servi ces. Renot i ngSer vi ce" >

<adapt er s>
<adapter-definition id="java-object"
cl ass="fl ex. messagi ng. servi ces. renoti ng. adapt er s. JavaAdapt er"
defaul t="true"/>
</ adapt er s>

<def aul t - channel s>
<channel ref="person-anf"/>
</ def aul t - channel s>

</ service>
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4. Code Example

This is the other remoting service previously mentioned. It's picked up by the context: component-scan because of
the Ser vi ce annotation and exposed as a Flex [http://www.adobe.com/products/flex/] remoting service because of
the Renot i ngDest i nat i on annotation. The service exposed is 'personService' based on the class name, but if a
value could be passed into the Service annotation to expose it under a different name (ex:
@bervi ce( "ot her Servi ce")). To explicitly expose or hide methods the annotations Renot i ngl ncl ude
and Renot i ngExcl ude can be used.

Note

Trying to pass the Per son instance returned from a remote request directly into the Person DAO's
delete would caused an error since it's missing information woven into the class by the JPA
implementation for the one to many relationship with Addr ess.

@ervi ce
@Renpt i ngDesti nati on
public class PersonService {

private final PersonRepository repository;

@\ut owi r ed

publ i c PersonServi ce(PersonRepository repository) {
this.repository = repository;

}

| **

* <p>Del et es person. </ p>
*

* <p><strong>Not e</strong>: Passi ng back the person
* fromthe Flex client causes a problemwi th Hi bernate. </ p>
*/
public void renove(int id) {
repository.delete(id);
}

Example 1 Per sonSer vi ce

5. Flex Code Example

This section will go over the code for the Flex [http://www.adobe.com/products/flex/] search page. It will cover
remoting, the UIl, internationlization (i18n), and logging. Parts of the application use the Flex
[http://www.adobe.com/products/flex/] MVC framework from Adobe called Cairngorm
[http://opensource.adobe.com/wiki/display/cairngorm/]. The model, view, and controller are all in the ActionScript
code and helps separate business logic from the Ul components.

Note

-1 ocal e=en_US, es_ES -source-path=../1ocal es/ {l ocal e}
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-context-root sinple-flex
-conpil er.services ${user.dir}/../webapp/ VEB- | NF/ f | ex/ servi ces-confi g. xm

These additional compiler arguments are necessary when  building the Fex
[http://www.adobe.com/products/flex/] part of the example. The 'locale’ option specifies that both the
'en_US and 'es ES' locales should be compiled into the binary. The 'source-path’ option indicates
where the different locales properties files should be found. To use locales other than english (en_US)
a command must be run for the Flex SDK to copy the default locale of 'en US to create the new
locale.

$ / Applications/Adobe\ Flex\ Builder\ 3\ Plug-in/sdks/3.2.0/bin/copylocale en_US es_ES

The 'context-root' is the web applications context path and is used as a variable in the
‘services-config.xml' when defining the remoting channel's URL. The ‘compiler.services option points
to the location of the BlazeDS configuration. The different channels defined are compiled into the
binary, so when a Renpt e(bj ect is defined in the code below it isn't necessary to specify it's
endpoint.

The 'search.mxml' is the entry point for the Flex [http://www.adobe.com/products/flex/] application. So it's main
enclosing element is mx: Application. In Flex [http://www.adobe.com/products/flex/] components can either be made
in mxml files or ActionScript files. It configures the mx namespace (Flex [http://www.adobe.com/products/flex/]
components) and controller namespace (applicaton specific classes). The layout is set to 'horizontal’, but isn't
important since there is just one component displayed. There are multiple events during the components
initialization that can have callbacks registered with them. The 'initialize' and 'addedToStage' events are used here.

The mx: Metadata element loads the 'messages’ resource bundles. The controller namespace is used to instantiate the
application’'s two Cairngorm [http://opensource.adobe.com/wiki/display/cairngorm/] controllers.

The mx: Script element contains ActionScript. At the beginning of it are imports just like in Java. Below that fields
for the logging are defined. Underneath that are the two methods for handling initialization events and a key down
handler for the logging window. During initialization logging is setup with the application's log target and the
logging window is initialized. The Cairngorm [http://opensource.adobe.com/wiki/display/cairngorm/] events for
initializing the locale from the server and the initial data for search are dispatched as well as setting the model for
the search results to the Dat aGr i d. The added to stage event sets up a key down handler to hide and show the
logging window when ‘ctrl + shift + up' is pressed.

The mx:DataGrid is the display component for search. If columns weren't explicitly defined, the data would still be
shown but the property name would be used for the header. By using the mx: DataGridColumn element the columns
being shown and the i18n column name is used. Also the third column is a custom renderer that creates an edit and
delete button for each row. The edit button redirects to the edit page using the navi gat eToURL method, and
delete sends a request to the person service.

<?xm version="1.0" encodi ng="utf-8"?>
<nx: Appl i cation xm ns: mk="http://ww. adobe. com 2006/ nxm "
xm ns: control | er="org. springbyexanpl e. web. fl ex. control | er.*"
| ayout =" hori zont al '
initialize="initializeHandl er()"
addedToSt age="addedToSt ageHandl er ()" >
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<l--
To use other |ocal es besides en_US, the en_US | ocal e nust be copied in the sdk.

ex: / Applications/ Adobe\ Flex\ Builder\ 3\ Plug-in/sdks/3.2.0/bin/copylocale en_US es_ES
-->
<nx: Met adat a>
[ Resour ceBundl e( " messages”)] O
</ mx: Met adat a>

<control |l er: ResourceControl l er/>
<control |l er: PersonController/>

<nx: Scri pt >
<! [ CDATA[
i mport org.springbyexanpl e. web. f| ex. | og. LogW ndow;
i nport nx. | oggi ng. Log;
i nport mx. | ogging. | Logger;

i nport org.springbyexanpl e. web. f| ex. event . Local eChangeEvent ;

i mport org.springbyexanpl e. web. f| ex. event . Per sonSear chEvent ;

i mport org.springbyexanpl e. web. fl ex. | og. Stri ngBuf ferTarget;

i mport org.springbyexanpl e. web. f| ex. nodel . Per sonSear chMbdel Locat or ;

private const |ogger:|Logger = Log.getlLogger("search.mm"); O
private var |ogTarget: StringBufferTarget = new StringBufferTarget();
private var | ogW ndow. LogW ndow;

/’\-*
* Initialize conmponent.
*/
private function initializeHandler():void { O
Log. addTar get (| ogTar get ) ;

| ogW ndow = new LogW ndow()
| ogW ndow. | ogTarget = | ogTarget;

var | ce: Local eChangeEvent = new Local eChangeEvent (r esour ceManager) ;
| ce. di spatch();

var psnl : Per sonSear chModel Locat or = Per sonSear chMbdel Locat or. get I nst ance();
searchDat aGri d. dat aProvi der = psni . per sonDat a;

var pse: PersonSear chEvent = new PersonSear chEvent () ;
pse. di spatch();
}

/*-k
* Handl es the 'addedToStage' event.
*/
private functi on addedToSt ageHandl er ():void {
st age. addEvent Li st ener ( Keyboar dEvent . KEY_DOW, keydownHandl er);
}
/**
* Handl es key down event. Toggles showing the log text area
* if "ctrl + shift + up' is pressed.
*/
private functi on keydownHandl er (event : Keyboar dEvent): voi d {
if (event.ctrl Key && event.shiftKey && event.keyCode == Keyboard. UP) {
if (1 ogWndow. active) {
| ogW ndow. hi de() ;
} else {
| ogW ndow. open(t hi s);
}

}
11>
</ nmx: Scri pt >

<nmx: DataGid i d="searchDataGid"> [0
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<mx: col ums>
<nx: Dat aG i dCol uim header Text =" {r esour ceManager . get Stri ng(' messages',
‘person.formfirstName')}" dataField="firstNane"/> 0O
<nx: Dat aG i dCol umm header Text =" {r esour ceManager . get Stri ng(' mnessages',
'person.formlastNane')}" dataFiel d="IastNane"/> O
<nmx: Dat aG i dCol umm wi dt h="150" editabl e="fal se">
<nx:itenRenderer> O
<nx: Conponent >
<nx: HBox>
<nx: Scri pt >
<! [ CDATA[
i mport org. springbyexanpl e. web. f| ex. event . Per sonDel et eEvent ;
i mport org.springbyexanpl e. web. j pa. bean. Per son;
11>
</ mx: Scri pt >
<mx: Button | abel ="{resour ceManager. get Stri ng(' nessages',
"button.edit')}"
click="navi gat eToURL(new URLRequest ('../person/form htn ?i d='
+ data.id), '_self');"/>
<nx: Button | abel ="{resour ceManager. get Stri ng(' nessages',
"button.delete')}"
click="new PersonDel et eEvent ((data as
Person).id).dispatch();"/>
</ mx: HBox>
</ mx: Conponent >
</ nx:itenRenderer>
</ mx: Dat aGr i dCol umm>
</ mx: col ums>
</ nx: Dat aGri d>

</ mx: Appl i cati on>

Example 2 sear ch. mxmi

O Loadsal locale resource bundles that start with 'messages’ (all 'messages.properties resource bundles).

0  Configuresalogger.

O Initidization callback handler that configures logging with the application's log target, initializes the log
window, dispatch the Local eChangeEvent to get the locale from the server and set the matching one in
the client, sets the Person model to the search Dat aGr i d, and dispatch the Per sonSear chEvent to get
the search data from the server and initialize the search Dat aGr i d

0 Thesearch Dat aG i d that displays the search results.

0  Defines the column for the ‘firstName' field and retrieves the header from the resource manager's 'messages
bundle using the 'person.form.firstName' key.

0 Defines the column for the 'lastName' field and retrieves the header from the resource manager's 'messages
bundle using the 'person.form.lastName' key.

0 Creates a custom renderer for the third column that has an edit and delete button for the current row. The edit
button redirects to the HTML edit page. The delete button sends a request to the server and removes the row
from the Ul.

The Per son ActionScript class is very similar to a Java class. A package is defined, imports, and a class that can
contain variables and functions. The class has RemoteClass metadata set on it indicating that if the
org. spri ngbyexanpl e. web. j pa. bean. Person Java class is serialized by either a remoting or a
messaging request, Flex [http://www.adobe.com/products/flex/] will bind the incoming data to the matching
ActionScript class. More can be read about the mapping between ActionScript and Java at Explicitly mapping
ActionScript and Java objects
[http://livedocs.adobe.com/blazeds/1/blazeds devguide/hel p.html?content=serialize data 3.html].
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package org. spri ngbyexanpl e. web. j pa. bean {

i mport nx.collections. ArrayCol | ection;

/**
* <p>Person informati on which binds to the Java

* renote cl ass <code>org. spri ngbyexanpl e. web. j pa. bean. Per son</ code>. </ p>
*

* @ut hor David Wnterfel dt

*/

[ Renot eCl ass(al i as="org. spri ngbyexanpl e. web. j pa. bean. Person")]
public class Person {

public var id:int;

public var firstName: String;

public var |astName: String;

public var addresses: ArrayCol | ecti on;
public var created: Date;

Example 3 Per son

This is the Cairngorm [ http://opensource.adobe.com/wiki/display/cairngorm/] model. The
Per sonSear chibdel Locat or has the metadata value [Bindable] set on it. This indicates that any changes to
valuesin this class will fire events to anything avalue is bound to. In this case the search Dat aGr i d isbound to the
per sonDat a ArrayCol | ecti on so when the controller updates the data, the Dat aGri d is automatically
updated.

The Per sonSear chivbdel Locat or isusing the standard singleton pattern, but ideally a Dependency Injection
(D) framework would be used instead to inject the model where it's needed. This wasn't done to keep this example
simpler, and this is actualy the suggested way to «create a model in Carngorm
[http://opensource.adobe.com/wiki/display/cairngorm/]. There are multiple DI frameworks are available. Two are
Pardsley [http://www.spicefactory.org/parsley/] and Spring ActionScript [http://www.springactionscript.org/]. Spring
ActionScript [http://www.springactionscript.org/] is a SpringSource sponsored project.

[ Bi ndabl €]
public class PersonSearchMdel Locat or i npl ements Mdel Locator {

public var personData: ArrayCol | ection = new ArrayCol | ection();

private static var _instance: Per sonSear chMbdel Locator = null;

| **

* | nmpl enent ati on of <code>Model Locat or </ code>.

*
/
public static function getlnstance(): PersonSearchMdel Locat or {
if (_instance == null) {
_instance = new PersonSear chMddel Locat or () ;

}

return _instance;
}
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Example 4 Per sonSear chMbdel Locat or

This is the custom Cairngorm [http://opensource.adobe.com/wiki/display/cairngorm/] event for retrieving person
search data. Aswas seen in 'search.mxml’ an instance of the event can be created and di spat ch can then be called
onit.

public class PersonSearchEvent extends CairngornEvent {

public static var EVENT_ID: String = "org.springbyexanpl e. web. f| ex. event. Per sonSear chEvent";

/**
* Constructor
*/
public function PersonSearchEvent () {
super (EVENT_I D) ;

Example 5 Per sonSear chEvent

The PersonController is a front controller and alows mapping of custom events to command
implementations for the events.

public class PersonController extends FrontController {

/**
* Constructor
*/
public function PersonController() {
super () ;

addCommand( Per sonSear chEvent . EVENT_I D, Per sonSear chCommand) ;
addCommand( Per sonDel et eEvent . EVENT_I D, Per sonDel et eCommand) ;

Example 6 Per sonControl | er

The Per sonSear chConmand was associated with the Per sonSear chEvent in the Per sonControl | er.
In execut e(event : Cai r ngor nEvent ), which is the implementation of | Comrand, a remoting request to
the 'personRepository’ service is made. A Renpt eObj ect is created passing in the name of the service, and the
method matching the Java class on the server is called. It's very simple and straightforward. An event listener is
attached to the Renpt eQbj ect to listen for a result. An event listener could also be registered to listen for a
failure. Flex [http://www.adobe.com/products/flex/] has an excellent event model that is easy to leverage for custom
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events.

public class PersonSearchComrand i npl enents | Conmand {

/**
* | npl ement ati on of <code>l Conmand</ code>.
*/
public function execute(event: CairngornEvent):void {
var ro: Renot eCbj ect = new Renpt eObj ect (" per sonRepository");
ro.findAl();

ro. addEvent Li st ener (Resul t Event . RESULT, updat eSear ch) ;
}

/**
* Updat es search.
*/
private function updateSearch(event: ResultEvent):void {
var psnl : PersonSear chModel Locat or = Per sonSear chMbdel Locat or. get I nst ance();

psnl . personDat a. source = (event.result as ArrayCol | ection). source;

Example 7 Per sonSear chComrand

The Per sonDel et eCommand was associated with the Per sonDel et eEvent inthePer sonControl | er. It
retrieves the person id from the event and makes a delete request to the server. Upon success a
Per sonSear chEvent isfired to display the latest data in the search results. It would be more efficient to just
remove the row from the Ar r ayCol | ect i on, but this was done to illustrate how easy it is to perform different
tasks in the application once everything is cleanly decoupled using MV C.

public cl ass PersonDel et eConmand i npl enents | Conmand {

private const |ogger:|Logger =
Log. get Logger (" or g. spri ngbyexanpl e. web. fl ex. control | er. command. Per sonDel et eCormand") ;

/**
* | nmpl enent ati on of <code>l Command</ code>.
*/
public function execute(event: CairngornEvent):void {
var pde: PersonDel et eEvent = event as PersonDel et eEvent;
var id:int = pde.id;

| ogger.info("Delete person. id=" + id);

var ro: Renot eCbj ect = new Renpt ebj ect (" personService");
ro. renove(id);

ro. addEvent Li st ener (Resul t Event . RESULT, updat eSear ch) ;
}
/**
* Updat es search.
*/
private function updateSearch(event: ResultEvent):void {
var pse: PersonSear chEvent = new PersonSear chEvent () ;
pse. di spatch();
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Example 8 Per sonDel et eCommand

6. Reference
Related Links

» Adobe Flex [http://www.adobe.com/products/flex/]
 Spring BlazeDS Integration [http://docs.spring.io/spring-flex/docs/1.5.2.REL EA SE/reference/html/]
» Adobe BlazeDS [http://sourceforge.net/adobe/blazeds/wiki/Home/]

» Explicitly mapping ActionScript and Java objects
[http://livedocs.adobe.com/blazeds/1/blazeds devguide/hel p.html ?content=serialize data 3.html]

» Adobe Cairngorm [http://sourceforge.net/adobe/cairngorm/home/Home/]

* Maven Book: Developing with Flexmojos
[http://www.sonaty pe.com/books/mvnref-book/reference/flex-dev.html]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd flex/sinple-flex-webapp

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

* Spring Framework 4.1.x

» Spring BlazeDS Integration 1.5.x
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Simple Spring JMS

David Winterfeldt
2009

This is a very simple example using a Spring JMS Template to send messages and also having a JMS listener
process the messages sent. An embedded ActiveMQ instance is used as the broker.

1. Producer Configuration

Spring Configuration

The Spring configuration shows a context: component-scan that picks up the JIMS producer and listener. Following
this the Spring custom namespace for Apache's ActiveMQ is used to create an embedded JMS broker. A queue is
configured for 'org.springbyexamplejms.test’. Then a IMS connection factory is made for the Jns Tenpl at e to
use. The template will be used by the producer to send messages.

Excerpt from JmsMessageL i stener Test-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. springframework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springfranework. org/ schena/ p"
xm ns: cont ext ="http://ww. springfranmework. org/ schema/ cont ext"
xm ns: jme="http://ww. spri ngfranework. org/ schema/ j ns"
xm ns: ang="htt p: // acti venyg. apache. or g/ schena/ cor e"
xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmewor k. or g/ schena/ cont ext
http://ww. springfranmewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd
http://ww. springfranmework. org/ schena/j ns
http://ww. springfranework. org/ schema/ j ns/ spring-j ns. xsd
http://activeny. apache. org/ schena/ core
http://activeny. apache. org/ schena/ cor e/ acti veng- cor e. xsd" >

<cont ext : component - scan base- package="org. spri ngbyexanpl e.jns" />

<l-- Enbedded ActiveM) Broker -->
<ang: broker id="broker" useJmx="fal se" persistent="fal se">
<ang: transpor t Connect or s>
<ang: transport Connector uri="tcp://|ocal host: 0" />
</ anmg: transport Connect or s>
</ anmq: br oker >

<l-- ActiveM) Destination -->
<ang: queue i d="destination" physical Name="org. springbyexanple.jns.test" />

<l-- JMS ConnectionFactory to use, configuring the enmbedded broker using XM -->
<ang: connecti onFactory id="j msFactory" brokerURL="vm//| ocal host" />

<l-- JMB Producer Configuration -->

<bean i d="j msProducer Connecti onFact ory"
cl ass="org. spri ngf ranewor k. j ms. connecti on. Si ngl eConnecti onFact ory"
depends- on="br oker"
p: target Connecti onFact ory-ref="j nsFactory" />
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<bean id="j nsProducer Tenpl ate" cl ass="org. spri ngframework.jns.core.JnsTenpl at e"
p: connecti onFact ory-ref="j msProducer Connect i onFact ory"
p: def aul t Desti nati on-ref="destination" />

</ beans>

Code Example

The producer uses @Post Construct to indicate that gener at eMessages() is an initialization method. It

usesthe Jns Tenpl at e to send text messages and also setsan i nt property for the message count.

src/main/javalor g/springbyexampl e/jms/ JmsMessageProducer .java

@onponent
public class JnmsMessageProducer {

private static final Logger |ogger = LoggerFactory. getLogger(JnmsMessageProducer. cl ass);
protected static final String MESSAGE_COUNT = "nessageCount";

@\wut owi r ed
private JnsTenpl ate tenplate = null;
private int nessageCount = 100;

/**

* Cenerates JMS nessages

*/

@post Const ruct

public void generateMessages() throws JMSException {

for (int i =0; i < messageCount; i++) {
final int index = i;
final String text = "Message nunber is " + i + ".";

tenpl at e. send(new MessageCreator () {
public Message createMessage(Session session) throws JMSException {
Text Message nessage = session. creat eText Message(text);
nmessage. set | nt Property( MESSAGE_COUNT, i ndex);
| ogger.info("Sendi ng nessage: " + text);
return nessage;

1)

Example 1 Jms MessagePr oducer

2. Client Configuration
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Spring Configuration

This shows configuring the JMS listener using Springs jms custom namespace. The jmsMessagelistener bean was
loaded by the context: component-scan and implements MessagelLi st ener . If it didn't the jms:listener element
could specify which method should process a message from the queue. The jms:listener specifies the destination
attribute to be 'org.springbyexample,jms.test’, which matches the queue defined by the amq: queue element in the
embedded ActiveM Q configuration.

The At oni ¢l nt eger isused by the listener to increment how many messages it processes, and is also used by the
unit test to confirm is received all the messages from the producer.

Excerpt from JmsMessagel i stener Test-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schema/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://wmv. spri ngframewor k. or g/ schena/ p"
xm ns: cont ext ="http://ww. springframework. org/ schema/ cont ext"
xm ns: jme="http://ww. spri ngfranework. org/ schema/j ns"
xm ns: ang="htt p://acti veny. apache. or g/ schena/ cor e"
xsi : schemaLocati on="htt p: //ww. spri ngf ranmewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmewor k. or g/ schena/ cont ext
http://ww. springfranmewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd
http://ww. springfranmework. org/ schena/j ns
http://ww. springfranework. org/ schema/ j ns/ spring-j ns. xsd
http://activeny. apache. org/ schena/ core
http://activenq. apache. org/ schena/ core/ acti veny- core. xsd" >

<cont ext : conponent - scan base- package="org. spri ngbyexanple.jnms" />

<!-- JMS Consuner Configuration -->

<bean i d="j msConsuner Connect i onFact ory"
cl ass="org. springfranmework. j ns. connection. Si ngl eConnecti onFact ory"
depends- on="br oker"
p: target Connecti onFact ory-ref="j nsFactory" />

<jms:|istener-container container-type="default"
connection-factory="j msConsuner Connecti onFact or y"
acknow edge="aut 0" >
<jnms:listener destination="org.springbyexanple.jns.test" ref="jnmsMessagelLi stener" />
</jms:|istener-container>

<l-- Counter for consuner to increnment and test to verify count -->
<bean id="counter" class="java.util.concurrent.atomn c. Atonm clnteger" />

</ beans>

Code Example

The JnsMessageli st ener implements the JMS interface Messageli st ener. The i nt property for the
message count can be retrieved before casting the message to Text Message. Then the message and message
count are both logged.
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src/main/javalor g/springbyexampl e/jms/JmsMessagel istener .java

@Conponent
public class JnsMessageli stener inplements Messageli stener {

private static final Logger |ogger = LoggerFactory. getLogger(JnsMessagelLi st ener. cl ass);

@\ut owi r ed
private Atom cl nteger counter = null;
/**

* | nmpl enent ati on of <code>Messageli st ener </ code>.

*

/
public void onMessage(Message nessage) {
try {

int messageCount = nessage. get | nt Property(JnmsMessageProducer. MESSAGE_COUNT) ;

if (message instanceof TextMessage) {
Text Message tm = (Text Message) nessage;
String neg = tmget Text();

| ogger.info("Processed nmessage '{}'. value={}", msg, nessageCount);
counter.increnment AndGet () ;

}
} catch (JMSException e) {

| ogger . error(e. get Message(), e);
}

Example 2 JmsMessageli st ener

3. Reference
Related Links

e Spring 4.1.x IMS Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jms.html]

» JavaMessage Service (JMS) [http://www.oracle.com/technetwork/javaljms/index.html]
» Apache ActiveMQ [http://activemqg.apache.org/]
» Apache ActiveM Q Spring Support Documentation [http://activemg.apache.org/spring-support.html]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd enterprise/sinple-spring-jns
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General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x
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JAXB for Marshalling

David Winterfeldt
2008

A very simple example of using Spring Web Services 2.1.x with JAXB for marshalling and unmarshalling requests.
A JAXB plugin for Maven is used to generate the JAXB beans from and XSD and the XSD is reused to generate a
WSDL. The response from the server sends a person list, but could easily be modified to retrieve person based on an
ID.

1. Server Configuration

Web Configuration

The MessageDi spat cher Servl et needs to be defined and the URL patterns it will handle. The
contextConfigLocation is specified instead of allowing the default (/WEB-INF/spring-ws-serviet.xml) because this
location makes the configuration easier to share with the unit test.

/WEB-I NF/web.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<web-app xm ns: xsi="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns="http://java. sun. comf xml / ns/ j avaee"
xm ns: web="http://java. sun. conl xm / ns/j avaee/ web- app_2_5. xsd"
xsi : schemaLocation="http://java. sun. com xm / ns/j avaee
http://java. sun. com xnl / ns/j avaee/ web- app_2_5. xsd"
i d="WebApp_I D' version="2.5">

<servl et>
<servl et - name>spri ng- ws</ servl et - nane>
<servl et -cl ass>org. spri ngfranmework. ws. transport. http. MessageDi spat cher Servl et </ servl et - cl ass>
<i ni t - paranp
<par am nanme>cont ext Confi gLocat i on</ par am nane>
<par am val ue>cl asspat h: / spri ng- ws- cont ext . xm </ par am val ue>
</init-paran>
</ servlet>

<servl et - mappi ng>
<servl et - name>spri ng- ws</ servl et - name>
<url -pattern>/*</url-pattern>

</ servl et - nappi ng>

</ web- app>

Spring Configuration
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The Per sonEndpoi nt is defined as a bean and will automatically be registered with Spring Web Services since
the classisidentified as an endpoint by the @ndpoi nt annotation. This configuration uses the person.xsd that was
used to generated the JAXB beans to generate the WSDL. The locationUri matches the URL pattern specified in the
web.xml.

The JAXB marshaller/unmarshaller is configured using Spring OXM and also set on the
Mar shal | i ngMet hodEndpoi nt Adapt er bean.

/src/main/resour ces/spring-ws-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. springfranmework. or g/ schenma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: context ="http://wwm springfranmewor k. or g/ schenma/ cont ext "
xsi : schemaLocati on="http://ww. spri ngfranmework. or g/ schema/ beans
http://ww. spri ngframewor k. or g/ schema/ beans/ spri ng- beans. xsd
ht t p: // waww. spri ngf ramewor k. or g/ schena/ cont ext
http://ww. springframewor k. or g/ schema/ cont ext/ spri ng-cont ext. xsd">

<cont ext : conponent - scan base- package="org. spri ngbyexanpl e. ws. servi ce" />

<bean i d="person" class="org.springframework.ws.wsdl.wsdl 11. Def aul t WdI 11Defi ni ti on"
p: port TypeNane="Per son"
p:l ocationUri="/personService/"
p: request Suf fi x="-request"
p: responseSuf fi x="-response" >
<property nanme="schema">
<bean cl ass="org. spri ngframewor k. xnm . xsd. Si npl eXsdSchena"
p: xsd="cl asspat h: / per son. xsd" />
</ bean>
</ property>
</ bean>

<bean
class="org. spri ngframewor k. ws. server. endpoi nt . mappi ng. Payl oadRoot Annot at i onMet hodEndpoi nt Mappi ng" >
<descri pti on>An endpoi nt mapping strategy that |ooks for @ndpoint and @Payl oadRoot
annot at i ons. </ descri pti on>
</ bean>

<bean cl ass="org. spri ngframework. ws. server. endpoi nt. adapt er. Marshal | i ngMet hodEndpoi nt Adapt er ">
<descri pti on>Enabl es the MessageDi spatchServlet to i nvoke nethods requiring OXM
mar shal | i ng. </ descri ption>
<constructor-arg ref="marshal l er"/>
</ bean>

<bean id="marshal l er" class="org.springfranework.oxm jaxb. Jaxb2Mar shal | er"
p: cont ext Pat h="or g. spri ngbyexanpl e. per son. schema. beans" />

</ beans>

XML Schema Descriptor

A very ssimple XSD defining an element to indicate an incoming request to get al persons (name element isn't used)
and a person response element that contains alist of person elements.

person.xsd
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<xsd: schema xm ns="http://ww. spri ngbyexanpl e. or g/ per son/ scherma/ beans"
t ar get Namespace="htt p: / / ww. spri ngbyexanpl e. or g/ per son/ schena/ beans"
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >

<xsd: el ement nane="get - per sons-request ">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="nanme" type="xsd:string" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="person-response">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="person" type="person"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: conpl exType nane="person">
<xsd: sequence>
<xsd: el ement nanme="id" type="xsd:int" />
<xsd: el ement nane="first-nane" type="xsd:string" />
<xsd: el ement nane="I| ast-nanme" type="xsd:string" />
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>

Code Example

Interface for getting persons using the JAXB generated beans (‘get-persons-request' el ement --> GetPersonsRequst?
, 'person-response’ element --> PersonResponse? ). It also has constants for the namespace (matches XSD) and a
request constant.

public interface MarshallingPersonService {

public final static String NAMESPACE = "http://ww. springbyexanpl e. or g/ per son/ schema/ beans"
public final static String GET_PERSONS REQUEST = "get - persons-request"

| **

* Cets person list
*/
publ i c PersonResponse get Persons(Cet Per sonsRequest request)

Example 1 Mar shal | i ngPer sonSer vi ce

It is indicated as an endpoint by the @ndpoi nt annotation and implements Mar shal | i ngPer sonSer vi ce.
The get Per sons method isindicated to handle a specific namespace and incoming request element.
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The endpoint just prepares a static response, but this could very easily have a DAO injected into it and information
retrieved from a database that is then mapped into the JAXB beans. The Per sonResponse is created using the
JAXB Fluent API which isless verbose than the standard JAXB API.

@ndpoi nt
public class PersonEndpoint inplenents MarshallingPersonService {
/’\--k
* Gets person |ist.
&y

@Payl oadRoot (| ocal Part =GET_PERSONS_REQUEST, nanespace=NAMESPACE)
publ i c PersonResponse get Persons( Get Per sonsRequest request) {
return new PersonResponse().w t hPerson(
new Person().wi thld(1).wthFirstNane("Joe").w thLast Name("Snith"),
new Person().wi thld(2).w thFirstName("John").w thLast Nanme("Jackson"));

Example 2 Per sonEndpoi nt

2. Client Configuration

Spring Configuration

The org. springbyexanpl e.ws.service package is scanned for beans and will find the
Per sonServi ceC i ent and inject the WebSer vi ceTenpl at e into it. The JAXB marshaller/umarshaller is
defined and set on the template.

The import of the jetty-context.xml isn't relevant to creating a client, but it creates an embedded jetty instance that
loads the spring-ws-context.xml and it's services. Then client in the unit test is able to run in isolation.

PersonServiceClientTest.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: cont ext ="http://ww. spri ngfranmework. or g/ scherma/ cont ext "
xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngframewor k. or g/ schema/ cont ext
http://ww. spri ngframewor k. or g/ schema/ cont ext/ spri ng- cont ext. xsd" >

<inport resource="jetty-context.xm"/>

<cont ext : conponent - scan base- package="org. spri ngbyexanple.ws.client" />

<cont ext : property-pl acehol der | ocation="org/springbyexanpl e/ws/client/ws.properties"/>

<bean i d="personWTenpl ate" class="org. springframework.ws.client.core. WebServi ceTenpl at e"
p:defaul tUri ="http://${ws. host}: ${ws. port}/ ${ws. cont ext. pat h}/ personServi ce/"

p: marshal | er-ref ="marshal | er"
p: unmar shal | er-ref ="marshal l er" />

Spring by Example Version 1.5 Spring by Example 159



Simple Spring Web Services

<bean id="marshall er" class="org.springfranework.oxm jaxb. Jaxb2Marshal | er"
p: cont ext Pat h="or g. spri ngbyexanpl e. per son. schena. beans" />

</ beans>

Code Example

At this point Spring Web Services handle amost everything. The template just needs to be called and it will return
the Per sonResponse from the service endpoint. The client can be used like this. Per sonResponse
response = client.getPersons(new Get Per sonsRequest ());

public class PersonServiceC ient inplenments MarshallingPersonService {

@\ut owi r ed

private WebServi ceTenpl ate wsTenpl at e;
/**

* Gets person |ist.

*/

publ i c PersonResponse get Persons(Get Per sonsRequest request) {
Per sonResponse response =
(Per sonResponse) wsTenpl at e. mar shal SendAndRecei ve(request);

return response;

Example 3 Per sonSer vi ced i ent

3. Unit Test

Spring Configuration

The unit test's main XML configuration was shown in the Client Spring Configuration section, but this is the
configuration that it imported. It creates an embedded Jetty instance and registers the Spring Web Service
MessageDi spat cher Ser vl et . The spring-ws-context.xml configuration is passed into the servlet.

jetty-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww:. spri ngframework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springfranework. org/ schena/ p"
xm ns: cont ext ="http://ww. springfranmework. org/ scherma/ cont ext"
xsi : schemaLocati on="htt p: //ww. spri ngf ranmewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmewor k. or g/ schena/ cont ext
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http://ww. springfranewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd">
<cont ext : property-pl acehol der | ocation="org/springbyexanpl e/ws/client/ws.properties"/>

<bean id="jettyServer"
class="org. nortbay.jetty. Server"
init-method="start" destroy-nethod="stop">
<property nanme="t hr eadPool ">
<bean i d="Thr eadPool "
cl ass="org. nortbay. t hread. concurrent. Thr eadPool " >
<constructor-arg val ue="0" />
</ bean>
</ property>
<property name="connectors">
<list>
<bean i d="Connector"
class="org. nort bay. jetty. nio. Sel ect Channel Connect or"
p: port="${ws. port}"
p: max| dl eTi me="30000"
p: accept ors="2"
p: confidenti al Port="8443" />
</list>
</ property>
<property nanme="handl ers">
<list>
<bean cl ass="org.nortbay.jetty.servlet.Context"
p: cont ext Pat h="/ ${ws. cont ext . pat h} ">
<property name="sessi onHandl er">
<bean class="org.nortbay.jetty.servlet.Sessi onHandl er" />
</ property>
<property name="servl et Handl er">
<bean cl ass="org.nortbay.jetty.servlet. Servl et Handl er">
<property name="servlets">
<list>
<bean cl ass="org.nortbay.jetty.servlet. Servl et Hol der"
p: name="spri ng-ws" >
<property name="servlet">
<bean
cl ass="org. spri ngfranmewor k. ws. transport. http. MessageDi spat cherServlet" />
</ property>
<property nanme="init Paraneters">
<map>
<entry key="context Confi gLocation"
val ue="cl asspat h: / spri ng-ws-context.xm" />
</ map>
</ property>
</ bean>
</list>
</ property>
<property name="ser vl et Mappi ngs" >
<list>
<bean cl ass="org.nortbay.jetty.servlet. Servl et Mappi ng"
p: servl et Name="spri ng-ws"
p: pat hSpec="/*" [>

</list>
</ property>
</ bean>
</ property>

</ bean>
<bean cl ass="org. nortbay.jetty. handl er. Def aul t Handl er" />
<bean cl ass="org.nortbay.jetty. handl er. Request LogHandl er" />
</list>
</ property>
</ bean>

</ beans>
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4. Reference
Related Links

» Spring Web Services Site [http://projects.spring.io/spring-ws/]
» JAXB Reference Implementation Project [http://jaxb.java.net/]
Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd enterprise/sinple-spring-web-services

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

* Spring Framework 4.1.x

» Spring Web Services 2.1.x
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When running a standalone application, there might be a need to have it controlled by web services. This example
shows how to configure an embedded Jetty instance to run your Spring Web Services and still allow the embedded
Spring Web Services context reference the main application context as a parent.

This example will primarily focus on embedding the Web Services, but it's based on Simple Spring Web Services.
Anything not covered here should be explained in the other example.

1. Spring Configuration

The Jetty configuration configures what would be considered the server context even though there isn't anything
there except a Per son bean to be shared with the web application context. The Spring Web Services web
application is created by adding a Cont ext to Jetty that hasthe MessageDi spat cher Ser vl et and the Spring
configuration file spring-ws-embedded-context.xml in it.

Note

There isn't a need for a web.xml. The configuration is completely handled by configuring Jetty in
Spring.

embedded-jetty-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://wwm. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: cont ext ="http://ww. spri ngfranmework. or g/ schema/ cont ext "
xsi : schemaLocati on="http://ww. spri ngframework. or g/ schema/ beans
http://ww. spri ngframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngframewor k. or g/ schema/ cont ext
ht t p: // www. spri ngf ramewor k. or g/ schena/ cont ext / spri ng- cont ext . xsd" >

<l--
This bean will be available for injection in the child context
that the Web Service is in.
S>>
<bean cl ass="org. spri ngbyexanpl e. per son. schema. beans. Per son"
p:id="1" p:firstNane="Joe" p:lastName="Smth" /> 0O

<cont ext : property-pl acehol der | ocation="org/springbyexanpl e/ ws/ enbedded/ ws. properties"/>

<l-- Manually start server after setting parent context. (init-method="start") -->
<bean id="jettyServer"
class="org. nortbay.jetty. Server"
dest roy-net hod="stop"> 0O
<property name="t hr eadPool ">
<bean i d="Thr eadPool "
cl ass="org. nortbay. t hread. concurrent. Thr eadPool " >
<constructor-arg val ue="0" />
</ bean>
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</ property>
<property name="connectors">
<list>
<bean i d="Connector"
cl ass="org. nort bay. jetty. nio. Sel ect Channel Connect or"
p: port="%${ws. port}"
p: max| dl eTi me="30000"
p: accept ors="2"
p: confidenti al Port="8443" />
</list>
</ property>
<property nanme="handl ers">
<list>
<bean cl ass="org.nortbay.jetty.servlet. Context"
p: cont ext Pat h="/ ${ws. context.path}"> 0O
<property name="sessi onHandl er">
<bean cl ass="org. nortbhay.jetty.servlet. Sessi onHandl er" />
</ property>
<property name="servl et Handl er">
<bean cl ass="org.nortbay.jetty.servlet. Servl et Handl er">
<property name="servlets">
<list>
<bean cl ass="org.nortbay.jetty.servlet. Servl et Hol der"
p: name="spri ng-ws" >
<property name="servlet">
<bean

cl ass="org. spri ngfranewor k. ws. transport. http. MessageDi spatcherServliet" /> 0O

</ property>
<property nanme="init Paraneters">
<map>
<entry key="context Confi gLocati on"

val ue="cl asspat h: / spri ng- ws- enbedded-context.xm " /> 0O

</ map>
</ property>
</ bean>
</list>
</ property>
<property name="ser vl et Mappi ngs" >
<list>
<bean cl ass="org.nortbay.jetty.servlet. Servl et Mappi ng
p: servl et Name="spri ng-ws"
p: pat hSpec="/*" [> [

</list>
</ property>
</ bean>
</ property>

</ bean>
<bean cl ass="org. nortbay.jetty. handl er. Def aul t Handl er" />
<bean cl ass="org. nortbay.jetty. handl er. Request LogHandl er" />
</list>
</ property>
</ bean>

</ beans>

Bean from the main application context that will be wired into the embedded Spring Web Services context.
Jetty Server bean. Note that it's init method is not configured since this will be done programatically so the
parent context is available when the Web Services application starts.

This bean removes the need for having a web.xml by creating a web context for the Spring Web Services. The
context path for the webapp is set on this bean.

The MessageDi spat cher Ser vl et isconfigured as a servlet for the webapp. This is the main servlet that
handles Spring Web Services.

The Spring configuration  file,  spring-ws-embedded-context.xml, is  configured for the
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MessageDi spat cher Ser vl et as a servlet parameter. This overrides the servlet's default configuration
file, which would be /WEB-INF/spring-ws-serviet.xml (/WEB-INF/${serviet.name}-serviet.xml).
0 Thisconfiguresthe MessageDi spat cher Ser vl et to handle any incoming request.

This configuration file is the same as any that would be used to configure a Spring Web Services web application. If
this file wasn't explicitly specified in the MessageDi spat cher Ser vl et , the servlet would look for the default
file /WEB-INF/spring-ws-serviet.xml (/WEB-INF/${serviet.name}-serviet.xml).

/src/main/resour ces/spring-ws-embedded-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. spri ngframework. or g/ schena/ beans"
xm ns: xsi ="http://ww.w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranework. org/ schena/ p"
xm ns: cont ext ="http://ww. springfranmework. org/ scherma/ cont ext"
xsi : schemaLocati on="htt p://ww. spri ngfranewor k. or g/ schena/ beans
http://ww. springframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranewor k. or g/ schena/ cont ext
http://ww. springfranmewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd" >

<cont ext : conponent - scan base- package="org. spri ngbyexanpl e. ws. enbedded. servi ce" />

<bean i d="person" class="org.springfranmework.ws.wsdl .wsdl 11. Def aul t WdI 11Defi ni ti on"
p: port TypeNanme="Per son"
p:l ocationUri="/personService/"
p: request Suf fi x="-request"
p: responseSuf fi x="-response" >
<property name="schema">
<bean cl ass="org. spri ngframework. xn . xsd. Si npl eXsdSchema"
p: xsd="cl asspat h: / per son. xsd" />
</ property>
</ bean>

<bean
cl ass="org. spri ngf ranewor k. ws. server. endpoi nt. mappi ng. Payl oadRoot Annot at i onMet hodEndpoi nt Mappi ng" >
<descri pti on>An endpoi nt nmapping strategy that |ooks for @ndpoi nt and @Payl oadRoot
annot ati ons. </ descri pti on>
</ bean>

<bean cl ass="org. spri ngframewor k. ws. server. endpoi nt. adapt er. Mar shal | i ngMet hodEndpoi nt Adapt er ">
<descri pti on>Enabl es the MessageDi spatchServl et to invoke nethods requiring OXM
mar shal | i ng. </ descri ption>
<constructor-arg ref="marshal l er"/>
</ bean>

<bean id="marshal l er" cl ass="org. springfranework. oxm jaxb. Jaxb2Mar shal | er"
p: cont ext Pat h="or g. spri ngbyexanpl e. per son. schema. beans" />

</ beans>

2. Code Example

The code excerpt below isfrom EmbeddedPer sonSer vi ceC i ent Test , and isrun before any of the tests are
run to initialize Jetty. Even though this is a unit test, this would be the same code that would be used to start a
standal one Spring application. It could contain an executor pool, db connection pool, timer processes, etc.

The main application context is initiaized, and then the Jetty Server bean is retrieved from it. Then the
Ser vl et Cont ext from the Spring Web Services webapp is retrieved. An intermediary web application context is
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created between the main application context and the Spring Web Services context. The intermediary web context is
then Set as an attribute on the Ser vl et Cont ext under the constant
WebAppl i cati onCont ext . ROOT_WEB APPLI CATI ON_CONTEXT_ATTRI BUTE, which indicates it should
be used as the parent context for the web application. Then the Jetty server is ready to be started.

Abstract Appl i cati onContext ctx =

new
Cl assPat hXm Appl i cati onCont ext ("/org/ spri ngbyexanpl e/ ws/ enbedded/ enbedded-j etty-context.xm"); O
ct x. regi st er Shut downHook() ;

Server server = (Server) ctx.getBean("jettyServer"); O
Servl et Cont ext servl et Context = null;

for (Handl er handler : server.getHandlers()) {
if (handler instanceof Context) {
Cont ext context = (Context) handl er;

servl et Cont ext = context. get Servl et Context(); O

}

Xm WebAppl i cati onCont ext wetx = new Xml WebAppl i cati onContext(); O
wet x. set Parent (ct x) ;

wet x. set Confi gLocation("");

wet x. set Ser vl et Cont ext (servl et Cont ext) ;

wet x. refresh();

servl et Context.set Attri but e( WbAppl i cati onCont ext. ROOT_WEB_APPLI CATI ON_CONTEXT_ATTRI BUTE, wctx); O

server.start(); 0O

Example 1 EnbeddedPer sonSer vi ceC i ent Test

0  Createthe main application context which has Jetty configured in it.

0 Retrievethe Jetty server bean.

0 Retrieve the Ser vl et Cont ext from the Spring Web Services webapp. The context path of the Cont ext
doesn't need to be checked because it's the only Cont ext configured.

0 Create a web application context as an intermediary between the main application context and the webapp's

context.
0 Set created web application context as the parent context of the web application by setting it on the
Ser vl et Cont ext under the

WebAppl i cati onCont ext . ROOT_WEB_APPL| CATI ON_CONTEXT_ATTRI BUTE constant.
0  Startsthe Jetty server.

3. Reference
Related Links

» Spring Web Services Site [http://projects.spring.io/spring-ws/]
* JAXB Reference Implementation Project [http://jaxb.java.net/]

o Jetty [http://www.eclipse.org/jetty/]
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e Simple Spring Web Services

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd enterprise/sinple-spring-web-services

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

 Spring Framework 4.1.x

» Spring Web Services 2.1.x

Spring by Example Version 1.5 Spring by Example 167



Simple Spring Integration

David Winterfeldt
2009

This example uses Spring Integration [http://projects.spring.io/spring-integration/] to process a book order and
appropriately route the message depending on if it's a pickup from the store or it should be delivered. Spring
Integration [http://projects.spring.io/spring-integration/] is an implementation of Enterprise Integration Patterns
[http://eai patterns.com/].

From the Or der gateway, the BookOr der is sent to the 'processOrder' channel. An Or der Rout er routes the
order either to the 'pickup’ or 'delivery' channels based on the order's Or der Type annotation. If the order is a
pickup, the ‘pickup' channel is bridged to the 'store’ channel which is configured to have the St or eEndpoi nt do
the final processing for this part of the flow. If the order is a delivery, the Del i ver yTr ansf or mer converts the
BookOr der into an Onl i neBookOr der that contains the delivery address. The address is just hard coded in the
example, but could have looked up an address in a real application. The online order is sent to the 'post' channel,
which is configured to have the Post Endpoi nt handle the end of this part of the flow.

Order Message Flow

processO der

|
Or der Rout er

/ \
pi ckup delivery
store Del i veryTr anf or mer
|
post

1. Spring Configuration

This configuration uses a combination of XML and classes with annotations to configure the message flow. The
annotation-config element enables  annotation-based configuration  for Spring Integration
[http://projects.spring.io/spring-integration/].  The context:component-scan loads the annotated part of the
configuration. The gateway element creates the Or der gateway, which is the beginning of the flow. Different
channels are created, a bridge between two channels using the bridge element, and the outbound-channel-adapter is
used to configure an endpoint for the 'store’ and 'post' channels.

Order Test-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans: beans xml ns="http://wwv. springfranmework. org/ schena/integration"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: beans="htt p: // ww. spri ngf ranewor k. or g/ schena/ beans"
xm ns: cont ext ="htt p://ww. spri ngfranmewor k. or g/ schema/ cont ext "
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xm ns: stream="http://ww. spri ngfranmewor k. org/ schenma/ i nt egrati on/ streant
xsi : schemaLocati on="htt p: //ww. spri ngfranewor k. or g/ schema/ beans
http://ww. springfranmewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngframewor k. or g/ schena/ cont ext
http://ww. springfranmewor k. or g/ schema/ cont ext/ spri ng- cont ext . xsd
http://ww. spri ngfranmework. org/ schena/ i nt egration
http://ww. springframework. org/ schena/i ntegration/spring-integration-3.0.xsd
http://ww. spri ngframewor k. or g/ schenma/ i nt egrati on/ stream
http://ww. springframework. org/ schenma/i nt egrati on/stream spring-integration-stream 3.0.xsd">

<l --
processOr der

|
O der Rout er
/ \
pi ckup delivery

store Del i veryTr anf or mer

|
post
-->

<annot ati on-confi g/ >

<cont ext : conponent - scan base- package="org. spri ngbyexanpl e. i nt egrati on. book. annot ati on"/ >
<gateway i d="order" service-interface="org.springbyexanple.integration.book. Order"/>
<channel id="processOrder"/>

<channel id="delivery"/>
<channel id="pickup"/>

<bri dge i nput-channel =" pi ckup" out put-channel ="store" />

<channel id="store"/>
<channel id="post"/>

<out bound- channel - adapt er channel ="store" ref="storeEndpoi nt" nethod="processMessage" />
<out bound- channel - adapt er channel =" post" ref="post Endpoi nt" method="processMessage" />

</ beans: beans>

2. Code Example

The gateway, or main entry point to the order flow, is the Or der interface. It was defined in the Spring
configuration and the @at eway annotation indicates what channel any items passed to pr ocess( BookOr der

or der) will be sent to.

public interface O der {

/**

* Process a book order

*/

@zat eway(r equest Channel =" processOrder™)
public void process(BookOrder order);
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Example 1 Or der

The Or der Rout er indicates it is a message endpoint by using the @vessageEndpoi nt on the class. The
@Rout er annotation on pr ocessOr der ( BookOr der or der) configures the incoming channel by setting the
inputChannel attribute. The method should return a St r i ng that matches one of the configured channels. In this
case the incoming channel is set to 'processOrder' and depending on the order type either ‘delivery' or 'pickup' will
be returned.

@kssageEndpoi nt
public class OrderRouter {

final Logger |ogger = LoggerFactory. getLogger (O derRouter.class);

/**

* Process order. Routes based on whether or

* not the order is a delivery or pickup.

*/

@Rout er (i nput Channel ="processOrder™)

public String processO der(BookOrder order) {
String result = null;

| ogger.debug("In OrderRouter. title="{}' quantity={} orderType={}",
new Cbject[] { order.getTitle(),
order. get Quantity(),
order. get Order Type() });

switch (order.getOrderType()) {
case DELI VERY:

result = "delivery";
br eak;

case PI CKUP:
result = "pickup";
br eak;

}

return result;

Example 2 Or der Rout er

The St or eEndpoi nt isthe end of the store pickup flow. It just retrieves the message payload and logs it's output.
In areal application the order could be electronically sent or printed at the appropriate store so the order could be
prepared for pickup.

@kssageEndpoi nt
public class StoreEndpoint {

final Logger |ogger = LoggerFactory. getLogger (StoreEndpoint.class);

/a\'*

* Process an order for a pickup fromthe store.

*/

public void processMessage(Message<BookOr der > nessage) {

BookOr der order = nessage. get Payl oad();

| ogger. debug("In StoreEndpoint. title="{}' quantity={} orderType={}",
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new Qbject[] { order.getTitle(),
order. getQuantity(),
order.get Order Type() });

Example 3 St or eEndpoi nt

The Del i ver yTr ansf or ner indicates pr ocessMessage( BookOr der order) isatransformer by using
the @ ansf or mer annotation. It converts aBookCOr der from the ‘delivery’ channel to an Onl i neBookOr der
which will be sent to the 'post’ channel. The address for the online order is hard coded, but in areal application the
transformer could ook up an address.

@kssageEndpoi nt
public class DeliveryTransfornmer {

final Logger |ogger = LoggerFactory. getLogger(DeliveryTransforner.class);

/s\-*
* Transfornms a <code>BookOrder</code> that is a delivery
* into a <code>Onli neBookOr der </ code>.
&y
@r ansf or ner (i nput Channel ="del i very", out put Channel ="post")
public OnlineBookOrder processMessage(BookOrder order) {
| ogger. debug("In DeliveryTransforner. title="{}' quantity={} orderType={}",
new Qbject[] { order.getTitle(),
order.getQuantity(),
order.get Order Type() });

return new Onli neBookOrder (order.getTitle(), order.getQuantity(),
order. get Or der Type(),
"1060 West Addi son Chicago, IL 60613");

Example 4 Del i ver yTr ansf or ner

The Post Endpoi nt isthe end of the delivery flow. It just retrieves the message payload for the online order and
logsit's output. In areal application the order could be electronically sent or printed at the appropriate warehouse so
the order could be prepared for shipping to the address added by the Del i ver yTr ansf or ner .

Note

The Message was passed in as an example, but since only the message payload is being used it could
have been passed in directly (ex: processMessage(Onli neBookOrder order)). Also,
@Header could have been used to annotate a method parameter to extract a value from the message
header.
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@kssageEndpoi nt
public cl ass Post Endpoi nt {

final Logger |ogger = LoggerFactory. getLogger (Post Endpoi nt. cl ass);

/**
* Process a delivery order for sending by nail.
*/
public void processMessage(Message<Onl i neBookOr der > nessage) {
Onl i neBookOr der order = nessage. get Payl oad();

| ogger . debug("In PostEndpoint. title="{}' quantity={} orderType={} address="{}'",

new Cbject[] { order.getTitle(),
order.get Quantity(),
order. get Order Type(),
order.get Address() });

Example 5 Post Endpoi nt

3. Reference
Related Links

* Spring Integration [http://projects.spring.io/spring-integration/]

 Enterprise Integration Patterns [ http://eai patterns.com/]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd enterprise/spring-integration

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

 Spring Framework 4.1.x

» Spring Integration 4.1.x
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Spring JMX

David Winterfeldt
2009

JMX is good way to expose parts of your application for monitoring and management. Spring also provides support
for exposing JIMX for remote management (JSR-160 [http://jcp.org/en/jsr/detail 71d=160]) and creating a client to
manage it. This example registers a Spring bean as a IMX MBean, exposes the IMX server over IMX Messaging
Protocol (IMXMP), and creates a client to accessiit.

To connect to the example using a JIMX Management tool, JConsole can be used and comes with the JDK
installation. In the IDE a break point could be set in the unit test or Thr ead. sl eep could be added to pause the
application  from  shutting down. To activate local JMX  access, the Java argument
-Dcom.sun.management.jmxremote must be used when starting the test.

$ jconsole

1. Spring Configuration

The context: component-scan creates a Spring bean from the Ser ver Manager | npl . The context: mbean-export
element will register any annotation beans as IMX MBeans.

The serverConnector bean will expose IMX for remote management over IMXMP.

The clientConnector creates a remote reference as an MBeanSer ver Connect i on. From this MBeanl nf o can
be retrieved for different IMX MBeans. But even more convenient is to create a proxy of the MBean using the
MBeanPr oxyFact or yBean. This creates a remote proxy to the MBean specified by the p:objectName attribute,
and uses the p: proxylnterface attribute to set what interface should be used for the proxy.

JmxTest-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: cont ext ="http://ww. spri ngfranmework. or g/ schema/ cont ext "
xsi : schemaLocati on="htt p: //ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranework. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngframewor k. or g/ schema/ cont ext
http://ww. spri ngframewor k. or g/ schema/ cont ext/ spri ng- cont ext. xsd" >

<cont ext : conmponent - scan base- package="org. spri ngbyexanpl e.j nx" />
<cont ext : mhean- export/>

<I'-- Expose JMX over JMXMP -->
<bean i d="server Connector" class="org.springframework.jnx.support.Connect or Server Fact oryBean" />

<l-- dient connector to JMX over JMXWP -->
<bean id="client Connect or"
cl ass="org. spri ngf ramewor k. j nx. support. MBeanSer ver Connect i onFact or yBean"
p: serviceUrl ="service:jnm:jmnp://|ocal host:9875" />
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<l-- dient ServerMVanager proxy to JMX over JMXMP -->

<bean i d="server Manager Proxy" cl ass="org. spri ngfranmework. j nx. access. MBeanPr oxyFact or yBean"
p: obj ect Nane="or g. spri nghyexanpl e. j nx: nanme=Ser ver Manager "
p: proxyl nterface="org. spri ngbyexanpl e. j nx. Server Manager "
p: server-ref="clientConnector" />

</ beans>

2. Code Example

The Ser ver Manager | npl isregistered as a Spring bean, and then exposed as a JIMX MBean.

The @onponent annotation indicates that this classis eligible to be a Spring bean when context: component-scan
runs. The @kanagedResour ce annotation indicates that the bean can be exported as a IMX MBean. It's
objectName attribute is optional, but can be used to specify a specific name for the MBean. In this case it will be
exposed under the 'org.springbyexamplejmx’ directory with the name 'ServerManager'. By default it would have
been exposed under the directory 'org.springbyexample.jmx’ and subdirectory 'serverManagerimpl' with the name
'ServerManagerimpl'.

The @/anagedAt t ri but e can expose a getter or setter by annotating the method. A method that takes multiple
values can be exposed using @kanagedQper ati on aong with @/hanagedOper at i onPar anet er s and
@mnagedQper at i onPar anet er to parameters the operation can take.

@Conponent

@mnagedResour ce( obj ect Nane="or g. spri ngbyexanpl e. j nx: name=Ser ver Manager ",
descri pti on="Server nmanager.")

public class ServerManager|npl inplenments ServerManager {

final Logger |ogger = LoggerFactory. getLogger (ServerManager | npl . cl ass);

private String serverNane = "springServer";
private bool ean serverRunni ng = true;
private int m nPool Size = 5;

private int maxPool Size = 10;

/**
* Cets server nane.
*/
@mnagedAttri bute(description="The server nane.")
public String getServerNane() {
return server Nang;
}

/**
* Whet her or not the server is running.
*
/
@mnagedAttri bute(description="Server's running status.")
publi c bool ean isServerRunning() {
return server Runni ng;

}

/**
* Sets whether or not the server is running.
*/
@mnagedAttri but e(descri ption="Whether or not the server is running.",
currencyTi meLi m t =20,
per si st Pol i cy="OnUpdat e")
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public void set Server Runni ng(bool ean server Runni ng) {
t hi s. server Runni ng = server Runni ng;

}

[ **

* Change db connection pool size.
*

* @aram mn M ni mum pool si ze.
* @aram max Maxi mum pool si ze.
*
* @eturn int Current pool size.
=

@mnagedOper ati on(descri pti on="Change db connection pool size.")
@mnagedQper at i onPar anmet er s( {
@mnagedQper at i onPar anmet er (name="mi n", description= "M ni mrum pool size."),
@mnagedQper at i onPar anet er (name="max", description= "Mxi num pool size.")})
public int changeConnecti onPool Size(int m nPool Size, int naxPool Size) {
Assert.isTrue((m nPool Si ze > 0),
"M ni mum connection pool size nust be larger than zero. mn=" + mnPool Size);
Assert.isTrue((m nPool Si ze < maxPool Si ze),
"M ni mum connection pool size nust be snaller than the maxi mum" +
" mn=" + mnPool Size + ", max=" + nmaxPool Si ze);
m nPool Si ze;
maxPool Si ze;

t hi s. m nPool Si ze
t hi s. maxPool Si ze

int diff = (maxPool Si ze - ni nPool Si ze);

/1 random'y generate current pool size between new mn and nax
Random rnd = new Randon();

int currentSize = (mnPool Size + rnd.nextInt(diff));

| ogger. i nfo("Changed connection pool size. mn={}, max={}, current={}",
new Qoj ect[] { this.m nPool Size, this.maxPool Size, currentSize});

return currentSize;

Example 1 Ser ver Manager | npl

@\ut owi r ed
private MBeanServer Connection clientConnector = null;

@\wut owi r ed
@ualifier("server Manager Proxy")
private ServerManager serverManager = null;

public void testMBeanServer Connection() {
MBeanl nfo beanlnfo = null;

try {
beanl nfo = client Connect or. get MBeanl nf o( new
Obj ect Name( " or g. spri ngbyexanpl e. j nx: name=Ser ver Manager ")) ;

}

public void testServer Manager Renot eProxy() {

| ogger.info("serverNanme={}, serverRunning={}",
server Manager . get Server Name(), server Manager.isServer Runni ng());
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int mn
int max

10;
20;

int result = serverManager.changeConnecti onPool Si ze(m n, nax);

Example 2 Excerpt fromJnx Test

3. Reference
Related Links

» Spring 4.1.x JMX Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/jmx.html]

» Java Management Extenstions (IMX)
[http://www.oracle.com/technetwork/javaljavase/tech/javamanagement-140525.html]

* Monitoring and Management Using JMX
[http://docs.oracle.com/javase/ 7/docs/technotes/gui des/management/agent.html ]

» JSR-160 - Remote Management & Notifications for IMX [http://jcp.org/en/jsr/detail 71 d=160]

* Using JConsole to Monitor Applications
[http://docs.oracle.com/javasel 7/docs/technotes/gui desymanagement/jconsol e.html |

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd enterprisel/spring-jnx

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x
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Spring Modules JCR Node Creation &
Retrieval

David Winterfeldt
2008

This example shows how to create and retrieve nodes and files (content nodes) using Spring Modules JCR (Java
Content Repository (JSR-170)) module. This example uses Apache Jackrabbit for the Java Content Repository
which is the reference implementation for JSR-170.

1. Spring Configuration

The first bean definition defines defines the Jackrabbit repository by specifying the configuration file to use and the
location of the repository. If the repository doesn't already exist, it will be created on startup. The next bean creates a
session factory based on the respository and the next one creates a JerTemplate using the session factory.

JerNodeCr eationl T-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schenma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: context ="http://wwmv springfranmework. or g/ schema/ cont ext "
xsi : schemaLocati on="http://ww. spri ngframework. or g/ schema/ beans
ht t p: // waww. spri ngf ramewor k. or g/ schena/ beans/ spri ng- beans. xsd
http://ww. springframewor k. or g/ schema/ cont ext
http://ww. springframewor k. or g/ schema/ cont ext/ spri ng-cont ext. xsd">

<!-- Register Annotation-based Post Processing Beans -->
<cont ext : annot ati on-config />

<l-- normal repository -->

<bean id="repository"
cl ass="org. springnodul es. jcr.jackrabbit.RepositoryFact oryBean"
p: configuration="classpath:/jackrabbit-repository.xm"
p: honeDir="file:./target/repo" />

<bean i d="sessi onFactory"
cl ass="org. springnodul es. j cr.jackrabbit.Jackrabbit Sessi onFact ory"
p: repository-ref="repository" />
<bean id="jcrTenpl ate"
cl ass="org. springnodul es.jcr.Jcr Tenpl at e"
p: sessi onFact ory-ref ="sessi onFact ory"
p: al |l owCreate="true" />

</ beans>

2. Code Example
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Thiscodeusing Jcr Tenpl at e creates anode if one doesn't already exist in the repository.

private String nodeNane = "fil eFol der";

public void test AddNodel f Doesnt Exi st () {
assertNot Nul | ("JCR Tenplate is null.", tenplate);

tenpl at e. execut e(new Jcr Cal | back() {
public Cbject dolnJcr(Session session) throws RepositoryException {
Node root = session. get Root Node();
| ogger . debug("Starting fromroot node. node={}", root);

Node node = null;

i f (root.hasNode(nodeNane)) {
node = root.get Node(nodeNane) ;

| ogger . debug(" Node exists. node={}", node);
} else {
node = root.addNode(nodeNane) ;

sessi on. save();

| ogger.info("Saved node. node={}", node);

assertNot Nul | ("Node is null.", node);

return node;

1)

Example 1 Node Creation (Excerpt fromJcr NodeCr eati onl T)

Thiscodeusing Jcr Tenpl at e creates afile node by attaching one if one doesn't already exist in the repository.

If the file node doesn't exist, it is created from the log4j.xml file in the classpath by passing in an | nput St r eamof
the file. After this you will see the part of the unit test that retrieves the file node and checks if the first and last line
are correct.

The first thing that is done is to retrieve the root node from the JCR Session by calling
sessi on. get Root Node( ) . Then the expected folder node that should contain the file is located just under the
root node, sor oot . get Node( nodeNane) iscalled to retrieve the folder node. Then if the file node doesn't exist
under the folder node, it's created. First a node named based on the file name is created under the folder node, then a
JCR content node is created under the file node and a data property is where the actual file (asan | nput St r eam
IS set.

private String nodeNane = "fil eFol der";

public void test AddFil el f Doesnt Exi st () {
Node node = (Node) tenpl ate. execute(new Jcr Cal | back() {
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@uppr essWar ni ngs("unchecked")
public Cbject dolnJcr(Session session) throws RepositoryException,
| OException {
Node resul t Node = null;

Node root = session. get Root Node();
| ogger.info("starting fromroot node. node={}", root);

/1 shoul d have been created in previous test
Node f ol der Node = root. get Node( hodeNane) ;

String fileName = "l og4j.xm";

i f (fol der Node. hasNode(fil eNane)) {
| ogger. debug("File already exists. file={}", fileNanme);

} else {
InputStreamin = this.getC ass().get ResourceAsStrean("/" + fileNane);
Node fil eNode = fol der Node. addNode(fil eName, JcrConstants. NT_FI LE);

/] create the nmandatory child node - jcr:content
resul t Node = fil eNode. addNode(Jcr Const ant s. JCR_CONTENT, Jcr Const ants. NT_RESOURCE) ;

resul t Node. set Property(Jcr Constants. JCR_M METYPE, "text/xm");

resul t Node. set Property(Jcr Const ants. JCR_ENCODI NG " UTF-8");

resul t Node. set Property(Jcr Constants. JCR_DATA, in);

Cal endar | astMdified = Cal endar. getlnstance();

| ast Modi fied.setTimelnMI1is(SystemcurrentTimeMI1lis());

resul t Node. set Property(Jcr Const ants. JCR_LASTMODI FI ED, | ast Modi fi ed);
sessi on. save();

IOUtils.closeQietly(in);

| ogger. debug("Created '{}' file in folder.", fileNane);

b)s

Example 2 File Node Creation (Excerpt fromJcr NodeCr eat i onl T)

Thiscodeusing Jcr Tenpl at e to retrieve the content of afile node from the repository.

private String nodeNane = "fil eFol der";

public void testAddFil el f Doesnt Exi st () {
Node node = (Node) tenpl ate. execute(new Jcr Cal | back() {
public Cbject dolnJcr(Session session) throws RepositoryException,
| OException {
Node resul t Node = null;

Jcr Constants jcrConstants = new Jcr Const ant s(sessi on) ;

Node root = session. get Root Node() ;
| ogger.info("starting fromroot node. node={}", root);

/1 shoul d have been created in previous test
Node f ol der Node = root. get Node( nodeNan®) ;

String fileName = "l og4j.xm";
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Node cont ent Node = f ol der Node. get Node(fil eNane) . get Node(Jcr Const ants. JCR_CONTENT) ;

Property dat aProperty = content Node. get Property(Jcr Const ants. JCR _DATA) ;

List<String> list = (List<String>) I1QUils.readLi nes(dataProperty.getStrean());

1)

Example 3 File Node Retrieval (Excerpt fromJcr NodeCr eati onl T)

3. Reference
Related Links

 Spring by Example JCR Site [http://springbyexampl e.org/maven/site/she-jcr/1.0.5/she-jcr/]
» Apache Jackrabbit [http://jackrabbit.apache.org/]
* Integrating Java Content Repository and Spring [http://www.infog.com/articles/spring-modules-jcr]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd enterprise/spring-nodul es-jcr

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

» Spring Framework 4.1.x
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A Velocity template is used to generate the body of an e-mail and then is sent using Spring mail sender.

Note

When running the example, the mailSender bean in the Spring configuration needs to be edited to a
valid host, and the 'mail.properties file also needs to have valid user and password for this host entered
along with setting the test e-mail recipient.

1. Spring Configuration

The context:component-scan loads the Vel oci t yEnmai | Sender bean, and the context: property-placeholder
loads the mail properties which have the mail user, password, and e-mail recipient.

The velocityEngine bean is created by Spring's Vel oci t yEngi neFact or yBean. It sets the resourcel oader Path
property to 'classpath:/org/springbyexample/email’, so the Velocity engine will use this as the root of any template
references. By setting preferFileSystemAccess property to ‘false', a Spring resource loader will be used for loading
template resources instead of the default VVelocity file resource loader.

The mailSender bean is configured to send to Gmail. It can be customized to match another host and many will
probably not need any extra Java Mail properties defined. The templateMessage bean at the end of the configuration
is just used to pass in the from address, recipient address, and the subject to use when constructing
M nmeMessageHel per intheVel oci t yEnmai | Sender (which isbelow in the Code Example).

Vel ocityEmail Sender | T-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schenma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. spri ngfranmework. or g/ schena/ p"
xm ns: context ="http://wwmv springfranmewor k. or g/ schema/ cont ext "
xm ns:util="http://ww.springfranework. org/schenma/util"
xsi : schemaLocati on="http://ww. spri ngframework. or g/ schema/ beans
http://ww. springframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springframewor k. or g/ schema/ cont ext
http://ww. springframewor k. or g/ schema/ cont ext/ spri ng-cont ext. xsd">

<cont ext : conponent - scan base- package="org. spri ngbyexanpl e.email" />

<I-- Edit "mail.properties' to set a valid user and password for the mail sender. -->
<cont ext : property-pl acehol der | ocation="cl asspath:/mail.properties" />

<bean i d="vel oci t yEngi ne" cl ass="org. spri ngfranmework. ui.vel ocity. Vel oci t yEngi neFact or yBean"
p: resour ceLoader Pat h="cl asspat h: / or g/ spri ngbyexanpl e/ emai | "
p: preferFil eSyst emAccess="fal se"/>

<l-- Mil sender configured for using Gmil -->
<bean id="mail Sender" cl ass="org. springfranework. mail.javanail.JavaMil Sender| npl "
p: host ="snt p. gnui | . cont’
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p: user nane="${ mai | . user nane}"
p: passwor d="${ mai | . passwor d}" >
<property name="javaMil Properties">
<pr ops>
<prop key="mail.sntp. auth">true</prop>
<prop key="mail.sntp.starttls.enabl e">true</prop>
</ props>
</ property>
</ bean>

<bean id="tenpl ateMessage" cl ass="org. spri ngframework. nai | . Si npl eMai | Message"
p: frone"dw nt er f el dt @pri ngbyexanpl e. org"
p:to="${mail.recipient}"
p: subj ect="Greetings from Spring by Exanple" />

</ beans>

2. Code Example

The send( Si npl eMai | Message, Map<Qbj ect , hj ect >) method uses a
M nmeMessagePr epar at or to create an e-mail with an HTML body. The recipient address, from address, and
subject are set on the message. Then Spring's Vel oci t yEngi neUt i | s is used to generate the message body. It
uses the Velacity engine, the location of the template (which is in the Yorg/springbyexample/email’ package), and
the variables for Velocity to use during template generation. After the mime message is created isis send using the
JavaMai | Sender .

If aplain text body was being used the Mai | Sender interface could be used to send a Si npl eMni | Message.

@onponent
public class Vel ocityEnail Sender inplenments Sender {

private static final Logger |ogger = LoggerFactory. getLogger (Vel ocityEnail Sender. cl ass);

private final Vel ocityEngi ne vel ocityEngine;
private final JavaMail Sender nmil Sender;

/**
* Constructor
*/
@\wut owi r ed
publi c Vel oci t yEnmai | Sender ( Vel oci t yEngi ne vel oci t yEngi ne,
JavaMni | Sender i | Sender) {
this.vel ocityEngi ne = vel oci t yEngi ne;
this. mail Sender = mail Sender;

}

/**
* Sends e-mmil using Velocity tenplate for the body and

* the properties passed in as Velocity vari abl es.
*

* @aram nsg The e-mail nmessage to be sent, except for the body.
* @aram hTenpl ateVari ables Variables to use when processing the tenplate.
*/

public void send(final SinpleMil Mssage nsg,
final Map<String, Object> hTenpl ateVari abl es) {
M neMessagePr epar at or preparator = new M neMessagePreparator () {
public void prepare(M neMessage m neMessage) throws Exception {
M neMessageHel per nessage = new M neMessageHel per (m neMessage) ;
nessage. set To(nsg. get To());
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nessage. set Fronm( nsg. get Fron());
message. set Subj ect (nsg. get Subj ect ());

String body = Vel ocityEngi neltils. nergeTenpl atelntoString(vel ocityEngi ne,
"/ emai | Body. vni', hTenpl at eVari abl es) ;

| ogger . i nfo("body={}", body);

message. set Text (body, true);
}
¥

mai | Sender . send(preparator);

| ogger.info("Sent e-mail to '{}'.", msg.getTo());

Example 1 Vel oci t yEmai | Sender

3. Reference
Related Links

e Spring 4.1.X E-mail Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/mail .html]

e Spring 4.1.x E-mail Template Documentation
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/mail .html#mail-templ ates-exampl €]

 Velocity Engine [http://vel ocity.apache.org/engine/]
Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd enterprise/velocity-emil-tenplate

General Setup Instructions
General instructions for checking out the project with Eclipse and building with Maven.
Example Project Setup

Test Setup

After updating the mail Sender bean in the Spring configuration to have avalid host, and the 'mail.properties, run the
command below to run the test from the command line. Because of manua configuration changes the test is
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excluded from the other integration tests.

$ nvn -Pit -Dit.test=Vel ocityEmil Sender!| T verify

Project Information

» Spring Framework 4.1.x
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Spring by Example UtilsSs Ht t pCl i ent Tenpl at e, Ht t pCl i ent Oxnifenpl at e, and Sol r OxnCl i ent are
used for making different Apache Solr [http://lucene.apache.org/solr/]  client requests. Solr
[http://lucene.apache.org/solr/] provides an XML based APl over HTTP to the Apache Lucene
[http://lucene.apache.org/] search engine.

Note

The Solr [http://lucene.apache.org/solr/] server needs to be started before running the unit tests. After
downloading Solr [http://lucene.apache.org/solr/] and changing to it's directory, the example server can
be run and in another console window the sample data can be loaded into the server using the
commands below.

$ cd exanpl e
$ java -jar start.jar

$ cd exanpl e/ exanpl edocs
$ java -jar post.jar *.xm

1. Connecting to Solr using Sol r OxnCl | ent

Spring Configuration

The context:component-scan loads the Cat al ogl t enivar shal | er which marshalls an update request and
unmarshalls a search request. The context:property-placeholder loads values for the Solr
[http://lucene.apache.org/solr/] host and port. The selectUrl bean sets up the URL for a select, which is used by an
Ht t pCl i ent Tenpl at e, but just for debugging the XML of the search result. The solrOxmClient bean just needs
the base url for Solr [http://lucene.apache.org/solr/] and a marhsaller and unmarshaller.

SolrOxmClientl T-context.xml

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: cont ext ="http://ww. springfranmework. or g/ scherma/ cont ext "
xsi : schemaLocati on="htt p: //wwv. spri ngf ranmewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranmewor k. or g/ schena/ cont ext
http://ww. springfranmewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd" >

<l-- Loads Catal ogltemvarshaller -->
<cont ext : conmponent - scan base- package="org. spri ngbyexanpl e. enterprise.solr" />
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<cont ext : property-pl acehol der | ocati on="org/springbyexanpl e/ enterprise/solr/solr.properties"/>
<l-- Just used for debugging -->
<bean id="selectUl" class="java.lang. String">
<constructor-arg value="http://${solr.host}:${solr.port}/solr/select" />

</ bean>
<bean id="solrOxnCient" class="org.springbyexanple.httpclient.solr.SolrOxnClient"

p: baseUrl ="http://${solr.host}: ${solr.port}/solr"

p: marshal | er-ref="cat al ogl t emvarshal | er"

p: unnar shal | er-ref ="cat al ogl t emMarshal l er" />

</ beans>

Code Example

The Sol r OxCl i ent supports marshalling searches and unmarshalling updates. Updates and del etes autocommit,
but their methods are overridden so a boolean can be passed in to control commits. It also alows for direct calls to
commit, rollback, and optimize. Commit and optimize both support creating requests with max segments, wait flush,
and wait searcher by using Sol r Request At tri but es.

Note

The datistics for searches, updates, commits, etc. can be checked using Solr Stats
[http://local host:8983/sol r/admin/stats.jsp].

Search

Simple search passing in aquery. It could be any valid Solr [http://lucene.apache.org/solr/] query.

Li st<Catal oglten> | Catal ogltens = client.sear ch( SEARCH QUERY_PARAM ;

Example 1 Excerpt from Sol r OxnCl i ent | T. t est Sear ch()

Paginated Search

The 'start’ & 'rows' indicate what range of the results to return in the Map. The search query is 'electronics and is
passed into the search along with the Map.

The 'indent’ value isn't used by the unmarshaller, and shouldn't be set since it will introduce whitespace in the XML
results. In this caseit is set so a debug request request that logs the unprocessed XML resultsis easier to read.

Map<String, String> hParans = new HashMap<String, String>();

hPar ans. put ("start", "5");
hPar anms. put ("rows", "5");
hPar anms. put ("i ndent", "on");
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Li st<Catal oglten> | Catal ogltens = client.search("el ectronics", hParans);

Example 2 Excerpt from Sol r OxnCl i ent | T. t est Pagi nat edSear ch()

Update

Adds or updates any recordsin the list based on their id. A commit request is sent immediately after the update.

Li st<Catal ogltenm> | Catal ogltens = new Arrayli st<Catal ogltenm>();

Catal ogltemitem = new Catal oglten();

item set | d( CATALOG | TEM I D);

i tem set Manuf act ur er (CATALOG | TEM_MANUFACTURER) ;
i tem set Nane( CATALOG | TEM_NAME) ;

item set Price( CATALOG | TEM PRI CE) ;

item set|nSt ock( CATALOG | TEM | N_STOCK) ;

i tem set Popul ari ty(expect edPopul arity);

| Cat al ogltens. add(item;

client.update(l Catal ogltens);

Example 3 Excerpt from Sol r OxnCl i ent | T. t est Updat e()

Rollback

Update is called passing in the list and a boolean value of f al se indicating not to commit the update. Then commit

or rollback can be called manually. In this example rollback is called.

Li st <Cat al oglten> | Cat al ogltens = new ArraylLi st <Cat al oglten»();

Catal ogltemitem = new Catal oglten();

item set| d(CATALOG | TEM I D) ;

i tem set Manuf act ur er (CATALOG | TEM_MANUFACTURER) ;
i tem set Name( CATALOG | TEM NAME) ;

item set Price( CATALOG | TEM PRI CE) ;

item set!|nStock(CATALOG | TEM | N_STOCK) ;

i tem set Popul arity(popul arity);

| Cat al ogl tens. add(iten;

/] update w t hout conmit
client.update(l Catal ogltens, false);

client.rollback();
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Example 4 Excerpt from Sol r OxnCl i ent | T. t est Rol | back()

Delete

This deletes by using a query matching all 'manu’ fields with '‘Belkin'. A commit is immediately sent after the delete
request. Thereisalso adel et eByl d( St ri ng) for deleting specific records based on their id.

client.del et eByQuery("manu: Bel kin");

Example 5 Excerpt fromSol r OxnCl i ent | T. t est Del et e()

Optimize

Sends a request to optimize the search engine.

client.optimze();

Example 6 Excerpt fromSol rOxnCl ient | T. t est Opti mi ze()

Creating a marshaller/unmarshaller is the most work setting up the Sol r OxnCl i ent since it handles the custom
marshalling and unmarshalling between the custom JavaBean and the search fields configured in Solr
[http://lucene.apache.org/solr/].

Implementation of Spring OXM Mar shal | er and Unmar shal | er using dom4j [http://www.dom4j.org/].

@Conponent
public class Catal ogltenvarshal |l er inplenents Marshaller, Unmarshaller {

final Logger |ogger = LoggerFactory. getLogger (Catal ogltenarshaller.class);

private static final String ADD_ELEMENT_NAME = "add";

private static final String DOC_ELEMENT_NAME = "doc";

private static final String FI ELD_ELEMENT_NAME = "field";

private static final String FI ELD_ELEMENT_NAME ATTRI BUTE = "nane";

/**
* | npl ement ati on of <code>Marshal |l er </ code>.
*/
@uppr essWar ni ngs("unchecked")
public void marshal (Cbject bean, Result result) throws Xm Mappi ngException, | OException {
Li st <Cat al oglten> | Cat al ogltens = (List<Catal ogltenr) bean;

Qut put St r eam out
XM.Witer witer

= null;
= null;
if (result instanceof StreanResult) {

try {
out = ((StreanmResult) result).getQutputStrean();
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Docunment document = Docunent Hel per . creat eDocunent () ;
El ement root = docunent.addEl ement (ADD_ELEMENT_NAME) ;

for (Catalogltemitem: | Catalogltens) {
El emrent doc = root.addEl ement ( DOC_ELEMENT_NAME) ;

doc. addEl ement ( FI ELD_ELEMENT_NAME) . addAt t ri but e( FI ELD_ELEMENT_NAME_ATTRI BUTE,
"id")
.addText (itemgetld());
doc. addEl ement ( FI ELD_ELEMENT_NAME) . addAt t ri but e( Fl ELD_ELEMENT_NAME_ATTRI BUTE,
" manu"
.addText (i tem get Manuf acturer());
doc. addEl enent ( Fl ELD_ELEMENT_NANE) . addAt t ri but e( FI ELD_ELEMENT_NAME_ATTRI BUTE,
FI ELD_ELEMENT_NAME_ATTRI BUTE)
.addText (i tem get Nane());
doc. addEl enent ( FI ELD_ELEMENT_NAME) . addAt t ri but e( FI ELD_ELEMENT_NAME_ATTRI BUTE,

"price")
.addText (new Float (itemgetPrice()).toString());
doc. addEl enent (FI ELD_ELEMENT_NAME) . addAt t ri but e( FI ELD_ELEMENT_NAVME_ATTRI BUTE,
"inStock")
. addText (Bool eanUtils.toStringTrueFal se(itemislnStock()));
doc. addEl enment ( FI ELD_ELEMENT_NAME) . addAt t ri but e( FI ELD_ELEMENT_NANME_ATTRI BUTE,
"popul arity")
.addText (new I nteger(item getPopularity()).toString());
}
witer = new XMWiter(out);
witer.wite(docunent);
} finally {
try { witer.close(); } catch (Exception e) {}
IOUtils.closeQuietly(out);
}
}
| ogger . debug(" Marshal | ed bean of size {}.", |Catal ogltens.size());
}
/**

* | npl ement ati on of <code>Unmarshal | er </ code>
*/
@uppr essWar ni ngs("unchecked")
public Object unmarshal (Source source) throws Xm Mappi ngException, | OException {
Li st<Catal oglten> | Results = new ArraylLi st <Catal oglten>();

if (source instanceof StreanSource) {
InputStreamin = null;

try {
in = ((StreanSource) source).getlnputStrean();

SAXReader reader = new SAXReader () ;
Docunment document = reader.read(in);

Li st <Node> | Nodes =
docunent . sel ect Nodes("//response/resul t[ @ane='response']/doc/*");

Catalogltemitem= null;

/1 1oop over all matching nodes in order, so can create a new bean
/'l instance on the first match and add it to the results on the |ast
for (Node node : | Nodes) {
i f (Bool eanUtil s.toBool ean(node. val ueCf ("./ @ane="id "))) {
item = new Catal oglten();

item setld(node. get Text());

} else if (BooleanUtils.toBool ean(node. val ueX ("./ @ame="inStock'"))) {
item set | nStock(Bool eanUti | s.toBool ean(node. get Text()));

} else if (BooleanUtils.toBool ean(node. val ueO ("./ @anme="manu' "))) {
i tem set Manuf act ur er (node. get Text ());
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} else if (BooleanUtils.toBool ean(node. val ueO ("./ @ame="nanme'"))) {
i tem set Nane(node. get Text ());

} else if (BooleanUtils.toBool ean(node. val ued ("./ @ane="popularity'"))) {
item set Popul arity(Integer. parsel nt(node. getText()));

} else if (BooleanUtils.toBool ean(node. val ueX ("./ @ane="price' "))) {
item set Price(Fl oat. parseFl oat (node. get Text()));

| Resul ts. add(item;
}

} catch (Docunent Exception e) {
t hrow new Unmar shal | i ngFai | ur eExcepti on(e. get Message(), e);

} finally {
IOUtils.closeQuietly(in);
}

| ogger . debug(" Unmarshal | ed bean of size {}.", |Results.size());

}

return | Results;

}

/**
* | npl ement ati on of <code>Marshal |l er </ code>.
*/
@Buppr essWar ni ngs("unchecked")
publi c bool ean supports(C ass clazz) {
return (clazz.isAssignabl eFron(List.class));
}

Example 7 Cat al ogl t emVar shal | er

2. Connecting to Solr using
Ht pdlient Tenpl ate &
Ht pd i ent OxnTenpl at e

Spring Configuration

An HtpdientTenplate and H t pdient OxniTfenpl at e are configured. The former is used for
non-marshalling requests and the latter is for marhsallin requests.
SolrHttpClientTemplatel T-context.xml
<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. springfranmework. or g/ schema/ beans"
xm ns: xsi ="http://ww.w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww.springframework. or g/ schena/ p"
xm ns: cont ext ="http://ww. springfranmework. org/ scherma/ cont ext"
xsi : schemaLocati on="htt p://ww. spri ngfranmewor k. or g/ schena/ beans
http://ww. springframewor k. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranewor k. or g/ schena/ cont ext
http://ww. springfranewor k. or g/ schena/ cont ext/ spri ng- cont ext . xsd" >
<l-- Loads Catal ogltemvarshaller -->
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<cont ext : conponent - scan base- package="org. spri ngbyexanpl e. enterprise.solr" />
<cont ext : property-pl acehol der | ocati on="org/springbyexanpl e/ enterprise/solr/solr.properties"/>

<bean id="selectUl" class="java.lang. String">

<constructor-arg value="http://${solr.host}:${solr.port}/solr/select" />
</ bean>
<bean id="updateUrl" class="java.lang. String">

<constructor-arg value="http://${solr.host}:${solr.port}/solr/update" />
</ bean>

<bean i d="sel ect Tenpl ate" class="org. spri ngbyexanpl e. httpclient.HtpdientTenplate"
p:defaul tUri-ref="selectUl" />

<bean id="updat eTenpl ate" cl ass="org. spri ngbyexanpl e. httpclient. Httpd ientTenpl ate"
p:defaul tUri-ref="updateUrl" />

<bean i d="marshal | i ngSel ect Tenpl at e"
cl ass="org. spri ngbyexanpl e. httpclient. H tpd i ent OxniTenpl at e"
p:defaul tUri-ref="selectUrl"
p: marshal | er-ref ="cat al ogl t emMar shal | er"
p: unmar shal | er -ref ="cat al ogl t emMarshal l er" />

<bean i d="marshal | i ngUpdat eTenpl at e" parent ="marshal | i ngSel ect Tenpl at e"
p: defaul tUri -ref ="updateUrl" />

</ beans>

Code Example

A basic search, paginated search, and update will be shown using marshaling and unmarshalling with
Ht t pl i ent OxmTenpl at e. AlsoHt t pCl i ent Tenpl at e is used to make search requests and log the results
for debugging.

Search

A simple search is made by passing in the search query as the key of 'q. The sel ect Tenpl at e is the
Ht t pCl i ent Tenpl at e and performs a search based Map and logs the results. The same Map is then used by the
mar shal | i ngSel ect Tenpl at e to make arequest that is unmarshalled into alist of Cat al ogl t ens.

public void testSearch() {
assertNot Nul | ("Htt pCl i ent OxniTenpl ate is null.", marshallingSel ect Tenpl ate);

Map<String, String> hParans = new HashMap<String, String>();
hPar ams. put ("q", SEARCH QUERY_PARAM) ;
hPar ans. put ("i ndent", "on");

/1 just for debugging
sel ect Tenpl at e. execut eGet Met hod( hPar anms, new ResponseStringCal | back() {
public void doWthResponse(String response) throws | OException {
| ogger . debug(response);

b))%

mar shal | i ngSel ect Tenpl at e. execut eGet Met hod( hPar ans,
new ResponseCal | back<Li st <Cat al ogl ten»>() {
public void doWthResponse(List<Catal oglten> | Catal ogltens) throws | OException {
assertNotNul | ("Catalog itemlist is null.", |Catal ogltens);
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int expectedCount = 2;
assert Equal s("Catalog itemlist should be '" + expectedCount + "'.",

| Cat al ogl tens. si ze());

Catalogltemitem = | Catal ogltens. get(0);

expect edCount ,

| ogger . debug("id={} manufacturer={} name={} price={} inStock={} popularity={}",
new Object[] { itemgetld(), item getManufacturer(), item getName(),
itemgetPrice(), itemislnStock(), itemgetPopularity() });

1)

Example 8 Excerpt fromSol rHt t pdl i ent Tenpl at el T. t est Search()

Paginated Search

This search is paginated since it defines what range of results to return, which are defined by the 'start' key and the
'rows key. The search parameter is defined by the 'q' key, and searches for any record that has 'électronics in it. The

'indent' key is useful for having formatted results logged by sel ect Tenpl at e for debugging.

public void testPagi natedSearch() {

assertNot Nul | ("HttpdientOxnTenplate is null.", marshallingSel ect Tenpl ate);
Map<String, String> hParans = new HashMap<String, String>();

hParams. put ("q", "electronics");

hPar ams. put ("start", "5");

hPar ams. put ("rows", "5");

hPar anms. put ("i ndent", "on");

/1 just for debuggi ng
sel ect Tenpl at e. execut eGet Met hod( hPar ans, new ResponseStringCal | back() {
public void doWthResponse(String response) throws | OException {
| ogger . debug(response);
}
b

mar shal | i ngSel ect Tenpl at e. execut eGet Met hod( hPar ans,
new ResponseCal | back<Li st <Cat al ogl t en>>() {

public void doWthResponse(List<Catal oglten> | Catal ogltens) throws | OException {

assertNotNul | ("Catalog itemlist is null.", |Catalogltens);

int expectedCount = 5;

assert Equal s("Catalog itemlist should be '" + expectedCount + "'.",
| Cat al ogl tens. si ze());

Catalogltemitem = | Catal ogltens. get(0);

expect edCount ,

| ogger.debug("id={} manufacturer={} name={} price={} inStock={} popularity={}",
new Qbject[] { itemgetld(), item getManufacturer(), item getName(),
itemgetPrice(), itemislinStock(), itemgetPopularity() });

1)
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Example 9 Excerpt fromSol r Ht t pdl i ent Tenpl at el T. t est Pagi nat edSear ch()

Update

Adds or updates alist of JavaBeans and then calls commit. The add or update isn't committed until a commit is sent.

public void testUpdate() {

Li st <Cat al oglten> | Catal ogltens = new ArraylLi st <Cat al oglten»();

Catal ogltemitem = new Catal oglten();

item set| d(CATALOG | TEM I D) ;

i tem set Manuf act ur er (CATALOG | TEM_MANUFACTURER) ;
i tem set Nane( CATALOG | TEM _NAME) ;

item set Price( CATALOG | TEM PRI CE) ;

item set!|nStock(CATALOG | TEM | N_STOCK) ;

i tem set Popul arity(expectedPopul arity);

| Cat al ogl tens. add(item;
mar shal | i ngUpdat eTenpl at e. execut ePost Met hod( | Cat al ogl t ens) ;

/1 have to commit the updates
updat eTenpl at e. execut ePost Met hod( COW T) ;

Example 10 Excerpt fromSol r Ht t pdl i ent Tenpl at el T. t est Updat e()

3. Reference
Related Links

» Apache Solr [http://lucene.apache.org/solr/]

 Spring by Example Utils Module

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd enterprise/solr-client

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.
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Example Project Setup

Project Information
» Spring Framework 4.1.x
 Spring by Example Utils 1.2.6

» Apache Solr 3.6.1
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Part VI. Contact Application

The contact application has a DAO module, WS (Web Service) Beans module, Services module, REST Services
module, Web Application module, and a shared test module.

The DAO module contains the schema, JPA  entitiess, and uses Spring Data JPA
[http://projects.spring.io/spring-data-jpal] repositories. 1t uses Spring Profiles to have either an HSQL or
PostgreSQL JDBC connection.

The Services module is to contain any business logic. All of it's APIs use JAXB beans and Dozer
[http://dozer.sourceforge.net/] is used to convert between this beans and the JPA entities. Security and transactions
are configured in this layer.

The REST Services module contains the REST clients & controllers, as well as their Spring configurations. JSON
and XML views are supported for requests. The Jackson JSON Processor [http://jackson.codehaus.org/] is used for
JSON marshalling. It has the standard JSON media type and a custom one that also includes class information for
more complex data models.

The contact webapp has a standard JSP Ul, Sencha ExtJS [http://www.sencha.com/products/extjs/], and also a
Sencha Touch [http://www.sencha.com/products/touch/] Ul.

The DAO, Services, and REST Services all have an abstract test class for each module that each test extends. This
way within each module, al tests have a shared context so Spring only has to load once. All of these tests use an in
memory database and the REST Services have an embedded jetty server. REST Services tests can be run with
clientsusing JSON or XML for marshalling.
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Contact Application DAO

David Winterfeldt
2012

This is the DAO module for the Contact Application and has a basic JPA configuration with inheritance. It uses
Spring Data JPA [http://projects.spring.io/spring-data-jpal] for it's repositories and to set audit information when
persisting and entity. JPA optimistic locking has also been added. This module is based on Spring Data JPA.

1. Spring Configuration

The first Spring configuration file sets up the Dat aSour ce, what SQL scripts should be run at startup, and any
property placeholder files that should be loaded.

META-INF/spring/db/dao-datasour ce-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. springfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: p="http://ww. springfranework. or g/ schena/ p"
xm ns: cont ext ="http://ww. springfranmework. org/ scherma/ cont ext "
xm ns:util="http://ww.springfranework. org/schema/util"
xsi : schemaLocati on="htt p: //wwv. spri ngf ramewor k. or g/ schena/ beans
http://ww. springfranmewor k. or g/ schena/ beans/ spri ng- beans- 4. 0. xsd
http://ww. springfranmewor k. or g/ schena/ cont ext
http://ww. springfranmewor k. or g/ schenma/ cont ext/ spri ng- cont ext -4. 0. xsd
http://ww. spri ngfranmewor k. or g/ schena/ ut i
http://ww. springfranmework. org/ schema/util/spring-util-4.0.xsd">

<bean i d="dat aSour ce"
cl ass="or g. apache. conmons. dbcp. Basi cDat aSour ce"
dest r oy- et hod="cl ose"
p: driverCl assName="${j dbc. driver.class}" p:url="%${jdbc.url}"
p: user name="%{j dbc. user nane}" p: passwor d="${j dbc. password}"
p:initial Size="${jdbc.initial.size}"
p:mnldl e="%${jdbc. mn.idl e}" p:nmaxldl e="${jdbc. max.idle}"
p: maxAct i ve="${j dbc. max. acti ve}"
p: ti meBet weenEvi cti onRunsM | | i s="${j dbc. ti me. bet ween. evi cti on}"
p: mnEvictabl el dl eTimeM | i s="${j dbc. mi n.evictable.idle}"
p: test OnBorrow="true"
p: val i dati onQuer yTi meout =" ${j dbc. val i dati on. query. ti neout}"
p: val i dati onQuery="${j dbc. val i dati on. query}" />

<beans profil e="hsqgl"> O
<cont ext : property- pl acehol der
| ocati on="cl asspat h: /sqgl / hsql . properties, cl asspat h*: META- | NF/ confi g/ **/*. properties" /> [

<util:list id="databaseScriptsList" val ue-type="org.springframework.core.io.Resource">
<val ue>cl asspat h: / sql / hsql / schena. sql </ val ue>
<val ue>cl asspat h: / sql / hsql / security_schena. sql </ val ue>
<futil:list>
</ beans>

<beans profil e="postgresql"> O
<cont ext : property- pl acehol der
| ocati on="cl asspat h: / sql / post gresql . properti es, cl asspat h*: META-|1 NF/ confi g/ **/*. properties,file:contact-app*.properties
/>0

<util:list id="databaseScriptsList" val ue-type="org.springfranmework.core.io.Resource" />
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</ beans>

</ beans>

0 HSQL DB Spring profile.

0 Context property placeholder is configured to explicitly load the hsgl.properties file and load all properties
under META-INF/config.

0 PostgreSQL DB Spring profile.

0 Context property placeholder is configured to explicitly load the postgresql.properties file and load all
properties under META-INF/config. It also will load any property files from where the application is started
that start with ‘contact-app’ and end with ".properties.

The second Spring configuration file configures Spring Data JPA [http://projects.spring.io/spring-data-jpa/], and it's
entity auditing feature. It also configures transactions, the entity manager, and runs any SQL scripts added to the
'databaseScriptsList' bean. The persistence unit name for JPA is set using the properties files that were loaded in the
Spring profiles in the previous Spring Configuration. There is a persistence unit configuration for HSQL DB and
PostgreSQL in the persistence.xml.

META-INF/spring/db/dao-jpa-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. springfranmework. or g/ schema/ beans"
xm ns: xsi ="http://ww.w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranework. org/ schena/ p"
xm ns: tx="http://ww. springfranmework. org/ schema/t x"
xm ns:jpa="http://ww. springfranmework. org/ schema/ dat a/ j pa"
xsi : schemaLocati on="htt p://wwv. spri ngf ranewor k. or g/ schena/ beans
http://ww. springfranework. org/ schema/ beans/ spri ng- beans. xsd
http://ww. springfranework. org/ schema/ t x
http://ww. springfranework. org/ schema/ t x/ spring-tx. xsd
http://ww. springfranework. org/ schema/ dat a/ j pa
http://ww. springfranmework. or g/ schena/ dat a/ j pa/ spri ng-j pa. xsd" >

<j pa: reposi tori es base-package="org. spri ngbyexanpl e. contact.orm repository" />

<l-- auditing -->
<j pa: audi ti ng auditor-aware-ref="auditorAware" />
<bean id="auditor Aware" cl ass="org.spri ngbyexanpl e.contact.orm entity. AuditorAwarelnpl" />

<t x: annot ati on-driven />

<bean id="transacti onManager"
cl ass="org. spri ngf ranewor k. orm j pa. JpaTr ansact i onManager "
p: entityManager Fact ory-ref ="entityManager Factory"/>

<bean id="entityManager Fact ory"
cl ass="org. springfranmework. orm j pa. Local Cont ai ner Entit yManager Fact or yBean"
p: dat aSour ce- r ef =" dat aSour ce"
p: persi st enceUni t Name="${j pa. persi stence. uni t. nane}" 0O
depends- on="dat aSourcel ni tializer">
<property nanme="j paVendor Adapt er" >
<bean cl ass="org. spri ngframewor k. ormj pa. vendor. Hi ber nat eJpaVendor Adapter" />
</ property>
<property name="jpaProperties">
<pr ops>
<prop key="hi bernate. show_sql ">${j pa. show. sql } </ prop>
<prop key="hi bernate.generate_statistics">fal se</prop>
<prop
key="hi ber nat e. cache. use_second_| evel _cache" >${j pa. cache. use_second_| evel _cache} </ pr op>
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<prop
key="hi ber nat e. cache. regi on. fact ory_cl ass">org. hi ber nat e. cache. ehcache. EhCacheRegi onFact or y</ pr op>
</ props>
</ property>
</ bean>

<bean id="dataSourcelnitializer"
cl ass="org. springfranmework. jdbc. dat asource. i nit.DataSourcelnitializer"
p: dat aSour ce- r ef =" dat aSour ce" >
<property nanme="dat abasePopul at or">
<bean cl ass="org. spri ngfranmework. j dbc. dat asour ce. i ni t. Resour ceDat abasePopul at or "
p: scri pts-ref="dat abaseScri pt sLi st"
p: sql Scri pt Encodi ng="UTF-8" />
</ property>
</ bean>

</ beans>

O  The persistence unit name is set using a property placeholder, which loaded the appropriate name based on the
Spring DB profiles.

2. JPA Configuration

Two persistence-unit elements are defined. One for HSSQL DB and another for PostgreSQL.

META-INF/persistence.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<persi stence xm ns="http://java. sun. com xnl / ns/ persi stence"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocation="http://java. sun. com xnl / ns/ per si st ence
http://java. sun. com xnl / ns/ per si st ence/ persi stence_2_1. xsd"
version="2.1">

<persi stence-unit name="hsql ">
<provi der>or g. hi ber nat e. ej b. H ber nat ePer si st ence</ provi der >

<properties>
<property name="hi bernate.dial ect" val ue="org. hi bernate. di al ect. HSQLDi al ect" />

<property name="hi bernate. hbnRddl . aut 0" val ue="val i date" />
<property name="hi bernate. ejb. nam ng_strategy"
val ue="org. hi bernate. cf g. | nprovedNam ngStrat egy"/ >
<property nane="hi bernate. cache. provi der_cl ass"
val ue="or g. hi ber nat e. cache. EnCachePr ovi der" />
<property name="j adira. usertype. aut oRegi st er User Types" val ue="true" /> 0O
<property nanme="j adira. usertype. dat abaseZone" val ue="jvn{' />
</ properties>
</ persi stence-uni t>
<persi stence-unit nanme="postgresqgl">
<provi der >or g. hi ber nat e. ej b. Hi ber nat ePer si st ence</ provi der >

<properties>
<property name="hi bernate.dial ect"
val ue="org. spri nghyexanpl e. orm di al ect. Tabl eNaneSequencePost gr eSQLDi al ect" />

<property name="hi bernate. hbn2ddl . aut 0" val ue="val i date" />
<property name="hi bernate. ejb. nam ng_strat egy"
val ue="org. hi bernat e. cf g. | nprovedNani ngStr at egy"/ >
<property nanme="hi bernate. max_fetch_depth" val ue="3" />
<property nanme="j adira. usertype. aut oRegi st er User Types" val ue="true" />
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<property name="j adira. usertype. dat abaseZone" val ue="jvn{' />
</ properties>
</ persi stence-uni t>

</ per si st ence>

0 Register JodaDat eTi ne support.

3. JPA Property Configuration

These are the two DB specific properties files that are loaded by their respective Spring profiles in
dao-datasour ce-context.xml.

sgl/hsgl.properties

jdbc. driver.class=org. hsql db. j dbcDri ver
jdbc. url =j dbc: hsqgl db: mem cont act

j dbc. user nane=sa

j dbc. passwor d=

jdbc.initial.size=1

jdbc. mn.idle=1

j dbc. max. idl e=2

j dbc. max. acti ve=4

jdbc. tinme. between. evi cti on=30000

jdbc. mn.evictabl e.idl e=60000

jdbc. val idation. query.tineout=30000

jdbc. validation. query=sel ect 1 from | NFORVATI ON_SCHENMA. SYSTEM USERS

j pa. persi stence. uni t. nane=hsq
j pa. show. sql =f al se

j pa. cache. use_second_| evel _cache=f al se

It is expected that the database is already initial zed before running the application. In the contact-app project thereis
a scripts directory that contains init-postgres.sh and reinit-postgres.sh. The first script will just create the DB, user,
and schema. The second will drop the DB and user first, before creating everything.

Note

DB Connection Pool min/max/idle/timeouts should be tuned for each application based on load testing.

sgl/postgresql.properties

jdbc. driver.class=org. postgresql.Driver

jdbc. url =j dbc: post gresql ://1 ocal host : 5432/ cont act
j dbc. user nane=cont act

j dbc. passwor d=cont act

jdbc.initial.size=5
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jdbc. mn.idl e=5

jdbc. mex. i dl e=10

j dbc. max. acti ve=20

jdbc. tinme. between. evi cti on=30000

jdbc. m n.evictabl e.idl e=60000

jdbc. validation. query.tineout=30000
jdbc. validation. query=sel ect version()

j pa. persi st ence. uni t. nane=post gr esql
j pa. show. sql =fal se 0O

j pa. cache. use_second_| evel _cache=t rue

0 Thiscanbesettotrue by passing it in as a Java system property or by setting it in a contact-app.properties

file.

4. Reference
Related Links

» Spring 4.1.x JPA
[http://docs.spring.io/spring/docs/4.1.x/spring-framework-reference/html/orm. html#orm-j pa]

Hibernate [ http://www.hibernate.org/]

» Apache Commons DBCP [http://commons.apache.org/dbcp]

PostgreSQL [http://www.postgresql.org/]

 Spring Data JPA

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd app/ cont act - app/ cont act - dao

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup

Project Information

 Spring Framework 4.1.x

Documentation
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The WS (Web Service) Beans are used as the main model in the project, in and above the service layer. They are
JAXB beans generated from XSDs. Besides always having a valid XSD to go with the XML generated, the
generated Java classes have a fluent APl for setting values (ex: new
Person. wi thl d(1).wi thFirstNane("John")). They provide a way to decouple business logic and user
facing APIs from a persistent store, multiple persistent stores, or 3rd party services.

1. Spring Configuration

The Spring OXM JAXB marshaller is defined, along with the packages it should manage.

META-INF/spring/mar shaller/jaxb2-mar shall er-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ schenma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. springfranmework. or g/ schena/ p"
xm ns: context ="http://wwmv springfranmework. or g/ schema/ cont ext "
xsi : schemaLocati on="http://ww. spri ngframework. or g/ schema/ beans
ht t p: // waww. spri ngf ramewor k. or g/ schena/ beans/ spri ng- beans. xsd
http://ww. springframewor k. or g/ schema/ cont ext
http://ww. springframewor k. or g/ schema/ cont ext/ spri ng-cont ext. xsd">

<bean id="marshal l er" class="org.springfranework. oxm jaxb. Jaxb2Marshal | er">
<property name="cont ext Pat hs" >
<array>
<val ue>or g. spri ngbyexanpl e. schena. beans. enti ty</val ue>
<val ue>or g. spri ngbyexanpl e. schenma. beans. per son</ val ue>
<val ue>or g. spri ngbyexanpl e. schena. beans. r esponse</ val ue>
</ array>
</ property>
</ bean>

</ beans>

2. JAXB Configuration

Custom JAXB bindings for date and date time to use Jode Dat eTi ne.

jaxb-bindings.xjb
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<?xm version="1.0" encodi ng="UTF-8"?>

<j axb: bi ndi ngs xnml ns:jaxb="http://java. sun. coml xm / ns/j axb"
xm ns: xsd="ht t p: // ww. w3. or g/ 2001/ XM_Schema"
xm ns: xj c="http://java. sun. com xm / ns/j axb/ xj c"
j axb: ext ensi onBi ndi ngPr ef i xes="xj c"
versi on="2.0">

<j axb: bi ndi ngs>

<j axb: gl obal Bi ndi ngs>
<j axb: serializabl e/ >

<xj c:javaType adapter="org. springbyexanpl e. jaxb. beans. adapt er. Dat eXm Adapt er"
name="org.joda.tinme. DateTi ne" xm Type="xsd: date" />
<xj c:javaType adapter="org. spri ngbyexanpl e. j axb. beans. adapt er. Dat eTi neXn Adapt er "
nanme="org.joda.tinme. DateTi me" xm Type="xsd: dateTi me" />
</j axb: gl obal Bi ndi ngs>

</ j axb: bi ndi ngs>

</ j axb: bi ndi ngs>

Entity base model for persistent entities. It is defined as an xsd:complexType so it can be extended, but is annotated
to have Xm Root El enent so it can be serialized by JAXB if it is returned directly from a controller (as opposed
to being part of another instance returned).

entity-base.xsd

<xsd: schema xm ns="http://ww. spri ngbyexanpl e. or g/ schena/ beans/entity"
tar get Nanespace="htt p://ww. spri ngbyexanpl e. or g/ schema/ beans/ entity"
xm ns: xsd="ht t p: / / www. w3. or g/ 2001/ XM_Schenma"
xm ns:jaxb="http://java. sun. coml xm / ns/j axb"
xm ns: annox="htt p://annox. dev. j ava. net"
j axb: ext ensi onBi ndi ngPr ef i xes="annox" >

<xsd: conpl exType nane="pk-entity-base">

<xsd: annot ati on>
<xsd: appi nf 0>

<annox: annot at e>
<annox: annot at e annox: cl ass="j avax. xm . bi nd. annot ati on. Xm Root El enent "

nanme="pk-entity-base"/>

</ annox: annot at e>
</ xsd: appi nf 0>

</ xsd: annot at i on>

<xsd: sequence>
<xsd: el ement

<xsd: el enent

<xsd: el ement
<xsd: el ement
<xsd: el enent
<xsd: el enent
</ xsd: sequence>

</ xsd: conpl exType>

</ xsd: schema>

nane="id" type="xsd:int" />
name="| ock-version" type="xsd:int" />

name="| ast - updat ed" type="xsd: dateTi me" />
name="| ast - updat e-user" type="xsd:string" />
name="creat ed" type="xsd: dateTine" />
name="cr eat e-user" type="xsd:string" />

Responses for single and multiple results. Abstract base classes are defined to provide a way to handle responses
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more generically in the Java code.

Excerpt from response-base.xsd

<xsd: schema xm ns="http://ww. spri ngbyexanpl e. or g/ schena/ beans/r esponse"
tar get Nanespace="htt p://ww. spri ngbyexanpl e. or g/ schema/ beans/ r esponse"
xm ns: xsd="ht t p: // ww. w3. or g/ 2001/ XM_Schema"
xm ns: jaxb="http://java. sun. com xm / ns/ j axb"
xm ns: annox="htt p: // annox. dev. j ava. net "
j axb: ext ensi onBi ndi ngPr ef i xes="annox"
j axb: version="2.1">

<xsd: conpl exType nane="abstract-response">
<xsd: annot ati on>
<xsd: appi nf 0>
<j axb: cl ass ref="org. spri ngbyexanpl e. schena. beans. r esponse. Abst r act Response"/ >
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: conpl exType>

<xsd: conpl exType nane="abstract-response-result">
<xsd: annot ati on>
<xsd: appi nf o>
<j axb: cl ass ref="org. springbyexanpl e. schema. beans. r esponse. Abstract ResponseResul t"/>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: conpl exType>
<xsd: conpl exType nane="abstract-entity-response-result" abstract="true">
<xsd: conpl exCont ent >
<xsd: ext ensi on base="abstract-response-result">
<xsd: sequence>
<xsd: el ement nane="errors" type="xsd: bool ean" />
<xsd: el enent nanme="nessage-list" type="nmessage" m nCccurs="0"
maxCccur s="unbounded" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType nanme="abstract-find-response-result">
<xsd: annot ati on>
<xsd: appi nf o>
<j axb: cl ass
ref="org. spri ngbyexanpl e. schena. beans. r esponse. Abst r act Fi ndResponseResul t"/>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: conpl exType>
<xsd: conpl exType nane="abstract-entity-find-response-result" abstract="true">
<xsd: conpl exCont ent >
<xsd: ext ensi on base="abstract-find-response-result">
<xsd: sequence>
<xsd: el ement nane="errors" type="xsd: bool ean" />
<xsd: el enent nanme="nessage-list" type="nmessage" m nCccurs="0"
maxCccur s="unbounded" />

<l-- primarily for paginated results -->
<xsd: el enent nane="count" type="xsd:|ong" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType nane="response-result">
<xsd: annot ati on>
<xsd: appi nf 0>
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<annox: annot at e>
<annox: annot at e annox: cl ass="j avax. xm . bi nd. annot ati on. Xm Root El enent "
nanme="response-resul t"/>
</ annox: annot at e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="abstract-response">
<xsd: sequence>
<xsd: el ement nane="errors" type="xsd: bool ean" />
<xsd: el ement nane="nessage-list" type="nmessage" m nCccurs="0"
maxCccur s="unbounded" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType nane="find-response-resul t">
<xsd: conpl exCont ent >
<xsd: ext ensi on base="response-result">
<xsd: sequence>
<l-- primarily for paginated results -->
<xsd: el ement nanme="count" type="xsd:|ong" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType nane="nessage">
<xsd: sequence>
<xsd: el ement name="nessage-type" type="nessage-type" />
<xsd: el ement nane="nessage" type="xsd:string" />
<xsd: el ement nane="nessage- key" type="xsd:string" />
<xsd: el ement nane="property" type="xsd:string" />
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: si npl eType nane="nessage-type">
<xsd:restriction base="xsd:string">
<xsd: enunerati on val ue="I NFO' />
<xsd: enunerati on val ue="WARN"' />
<xsd: enunerati on val ue="ERROR"' />
<xsd: enunerati on val ue="FATAL" />
</ xsd:restriction>
</ xsd: si npl eType>

</ xsd: schema>

Person/Student/Professional complex types and their responses are defined.

per son-base.xsd

<xsd: schema xm ns="http://www. spri ngbyexanpl e. or g/ schena/ beans/ per son"
t ar get Namespace="htt p: // ww. spri ngbyexanpl e. or g/ schema/ beans/ per son"
xm ns: xsd="ht t p: // ww. w3. or g/ 2001/ XM_Schenma"
xm ns: jaxb="http://java. sun. com xm / ns/j axb"
xm ns: annox="http://annox. dev. j ava. net"
j axb: ext ensi onBi ndi ngPr ef i xes="annox"
xm ns: entity="http://ww.springbyexanpl e. org/ schena/ beans/entity"
xm ns: response="http://ww. spri ngbyexanpl e. or g/ schena/ beans/ r esponse" >

<xsd: i nport nanmespace="http://ww. spri ngbyexanpl e. org/ schema/ beans/entity"
schemalLocati on="entity-base. xsd" />
<xsd: i nport nanmespace="http://ww. spri ngbyexanpl e. or g/ schena/ beans/ r esponse"
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schenalLocati on="r esponse- base. xsd" />

<xsd: el ement nane="person-response">
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="response: abstract-entity-response-result">
<xsd: sequence>
<xsd: el ement nanme="resul ts" type="person" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el ement nane="person-find-response">
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="response: abstract-entity-find-response-result">
<xsd: sequence>
<xsd: el enent name="resul ts" type="person" m nCccurs="0"
maxCccur s="unbounded" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el ement nane="prof essi onal -response" >
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="response: abstract-entity-response-result">
<xsd: sequence>
<xsd: el ement nane="resul ts" type="professional" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: el enent nane="pr of essi onal -fi nd-response" >
<xsd: conpl exType>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="response: abstract-entity-find-response-result">
<xsd: sequence>
<xsd: el ement nane="resul ts" type="professional" m nCccurs="0"
maxCccur s="unbounded" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: conpl exType nane="person">
<xsd: annot ati on>
<xsd: appi nf 0>
<annox: annot at e>
<annox: annot at e annox: cl ass="j avax. xm . bi nd. annot ati on. Xm Root El enent "
nanme="person"/>
</ annox: annot at e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="entity: pk-entity-base">
<xsd: sequence>
<xsd: el ement name="first-nane" type="xsd:string" />
<xsd: el ement nane="| ast-name" type="xsd:string" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType nane="student">
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<xsd: annot ati on>
<xsd: appi nf 0>
<annox: annot at e>
<annox: annot at e annox: cl ass="j avax. xml . bi nd. annot ati on. Xm Root El enent "
nanme="student"/>
</ annox: annot at e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="person">
<xsd: sequence>
<xsd: el ement nane="school - nane" type="xsd:string" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: conpl exType nane="pr of essi onal ">
<xsd: annot ati on>
<xsd: appi nf 0>
<annox: annot at e>
<annox: annot at e annox: cl ass="j avax. xm . bi nd. annot ati on. Xm Root El enent "
nanme="pr of essi onal "/ >
</ annox: annot at e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="person">
<xsd: sequence>
<xsd: el ement nanme="conpany- name" type="xsd:string" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

</ xsd: schema>

3. Reference
Related Links

» JAXB Reference Implementation Project [http://jaxb.java.net/]

Project Setup

Follow the Project Checkout instructions for git, then go to the project (relative path below).

$ cd app/ contact - app/ cont act - ws- beans

General Setup Instructions

General instructions for checking out the project with Eclipse and building with Maven.

Example Project Setup
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Project Information

» Spring Framework 4.1.x
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The service layer is a where business logic is located, and the persistent layer is converted to and from the JPA
entities & JAXB beans using Dozer [http://dozer.sourceforge.net/].

This example doesn't have this, but the service layer is where general handling of exceptions and validation can be
put in place using AOP. This way standard Spring runtime exceptions can be thrown, but before they would go to
the REST controller layer they could be translated into i18n friendly user messages. Also validation can intercept
requests and immediately return results before any of the actual business logic starts processing in a service.

1. Spring Configuration

This is the Spring Dozer Mapper configuration. More than one mapping file can be passed in or wild cards can be
used to load mapper configs.

A larger application may have a need to have different dozer mappers with different rules, and they could al be
defined here. Then Spring injection could be controlled with custom qualifiers. An example could be if you wanted
to completely copy an existing contact, but exclude primary keys from being copied. Then this new copy could be
persisted as a new record.

META-INF/spring/services/mapper-context.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://wwm. spri ngfranmework. or g/ scherma/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: p="http://ww. spri ngframework. or g/ schena/ p"
xm ns: context ="http://wwmv springfranmewor k. or g/ schema/ cont ext "
xsi : schemaLocati on="http://ww. spri ngframework. or g/ schema/ beans
http://ww. spri ngframewor k. or g/ schema/ beans/ spri ng- beans. xsd
ht t p: // waww. spri ngf ramewor k. or g/ schena/ cont ext
http://ww. springframewor k. or g/ schema/ cont ext/ spri ng-cont ext. xsd">

<