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Preface

Spring Java Configuration (JavaConfig) provides a pure-Java means of configuring the Spring 10C
container. By taking advantage of Java 5.0 language features such as annotations and generics,
JavaConfig allows users to express configuration logic and metadata directly in code, aleviating any need
for XML.

By relying only on basic Java syntax and language features, JavaConfig offers several distinct
advantages:

» JavaConfig provides a truly object-oriented mechanism for dependency injection, meaning you can
take full advantage of reuse, inheritance and polymorphism in your configuration code.

» You are given complete control over instantiation and dependency injection, meaning that even the
most complex objects can be dealt with gracefully.

» Because only Javais required, you are left with fully refactorable configuration logic that requires no
special tooling beyond your IDE.

To get a sense of how to use JavaConfig, let's configure an application consisting of two beans:

@Conf i guration
public class AppConfig {
@ean
public Service service() {
return new Servicel npl (repository());

}

@Bean
public Repository repository() {
return new JdbcRepository();
}
}

Bootstrapping this application would then be as simple as the following:

public class AppBootstrap {
public static void main(String[] args) {
JavaConf i gAppl i cati onContext ctx = new JavaConfi gAppli cati onCont ext (AppConfi g. cl ass);
Service service = ctx.getBean(Service.class);
servi ce. doSoret hi ng() ;

}

While this example is a trivial one, JavaConfig can flex to meet the needs of the most complex and
sophisticated enterprise applications. This guide will show you how.
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1. Introduction

1.1. What this guide covers

This guide covers al aspects of Spring JavaConfig. It covers implementing and using
@Conf i gurati on classes to configure the Spring 10C container and working with the feature set. It
also covers extending and customizing JavaConfig.

Topics not covered

For the purposes of this document, a general familiarity with the core concepts of the Spring 1oC
container are assumed. It is beyond the scope of this document to discuss such matters at length. If the
following concepts are not familiar, it is recommended that you first read Chapter 3. 10C from the core
Spring Framework documentation (or that you reference its relevant sections on an as-needed basis while
reading this document): inversion of control (IoC) and/or dependency injection (DI), spring-managed
beans, bean scoping, autowiring, BeanFact orvy, Appl i cat i onCont ext,
BeanFact or yPost Processor , BeanPost Processor, Spring's initialization, destruction, and
other bean lifecycle callback mechanisms.

If general aspect oriented programming (AOP) concepts are unfamiliar, or AOP with Spring and AspectJ
5's @Aspect style are unfamiliar, it is recommended that you first read Chapter 6. AOP from the Core
Spring Framework documentation.

1.2. What JavaConfig requires to run

» Java5.0 or higher

Spring 2.5.6 or higher

AspectJ 1.6.2 or higher

CGLIB 2.1.3

1.3. Where to get support

Professional from-the-source support for Spring JavaConfig is available from SpringSource, the company
behind Spring.

1.4. Where to follow development
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You can provide feedback and help make JavaConfig best serve the needs of the Spring community by
interacting with the developers at the Spring JavaConfig Community Forum.

Report bugs and influence the JavaConfig project roadmap using Spring's J RA issue tracker.

Browse JavaConfig sources and subscribe to RSS commit feeds using the Spring's FishEye service.

Stay tuned to Continuous Integration and nightly snapshot build status using Spring's Bamboo service.

Subscribe to the Spring Community Portal and SpringSource Team Blog for the latest Spring news and
announcements, including information on Spring JavaConfig rel eases.

Follow JavaConfig development, get release natifications and provide feedback to the JavaConfig team
via Twitter .

1.5. How to retrieve and build JavaConfig from source

Y ou must have Java 5.0 (or better) and Ant 1.7.0 (or better) installed to build JavaConfig from source.

svn co https://src.springframework. org/svn/spring-javaconfig/trunk/ spring-javaconfig
cd spring-javaconfig/org.springfranework. config.java
ant clean test

Publishing JavaConfig artifacts to a local Maven repository

ant jar publish-maven-| ocal

1.6. How to import JavaConfig as an Eclipse project

The JavaConfig source tree contains Eclipse project metadata (.classpath and .project files), making it
convienient to import. Also, as lvy is used to resolve dependencies, it is necessary to set up an
IVY_CACHE variable as detailed below.

From wi thin Eclipse:
1. Preferences->Java->Build Pat h->C asspath Vari abl es- >New. . .
Narme: | VY_CACHE
Val ue: [your-javaconfig-root]>/ivy-cache/repository
2. File->Inport->Existing Projects into Wrkspace
3. Select [your-javaconfig-root]/org.springframework.config.java/
4. org.springframework. config.java should show up with a checkbox

The project should now be imported, error-free and ready for devel opment.
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1.7. How to obtain milestone builds

Via manual download

Milestone builds are available from Spring's milestone build area.

Via Maven

To access milestone builds using Maven, add the following repositories to your Maven pom:

<reposi tory>
<i d>com spri ngsource. reposi tory. bundl es. m | est one</i d>
<nanme>Spri ngSource Enterprise Bundl e Repository - SpringSource M| estone Rel eases</nane>
<url>http://repository.springsource.conl maven/ bundl es/ m | est one</ ur| >

</repository>

<r eposi tory>
<i d>com spri ngsour ce. reposi tory. bundl es. ext ernal </ i d>
<nanme>Spri ngSource Enterprise Bundl e Repository - External Rel eases</nanme>
<url >http://repository.springsource.con maven/ bundl es/ ext ernal </ url >
</repository>

Then add the following dependency:

<dependency>
<groupl d>or g. spri ngf ranewor k. j avaconfi g</ groupl d>
<artifactl|d>org.springframework.config.java</artifactld>
<versi on>1. 0. 0. Md</ ver si on>

</ dependency>

Via lvy

To access milestone builds using Ivy, add the following repositories to your Ivy config:

<ur| name="com springsource.repository. bundl es. m | estone">
<ivy pattern="http://repository.springsource.comivy/bundl es/n | estone/
[organi sation]/[nmodul e]/[revision]/[artifact]-[revision].[ext]"/>
<artifact pattern="http://repository.springsource.coniivy/bundles/mlestone/
[organi sation]/[nmodule]/[revision]/[artifact]-[revision].[ext]"/>
</url>

<url name="com springsource.repository. bundl es. ext ernal ">
<ivy pattern="http://repository.springsource.coniivy/bundl es/external/
[organi sation]/[nodul e]/[revision]/[artifact]-[revision].[ext]"/>
<artifact pattern="http://repository.springsource.coniivy/bundl es/external/
[organisation]/[nodul e]/[revision]/[artifact]-[revision].[ext]"/>
</url>
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Then declare the following dependency:

<dependency org="org. springframework. javaconfi g" name="org. spri ngframework. config.java"
rev="1.0.0. V" conf="conpile->runtinme"/>

1.8. How to obtain nightly (aka 'snapshot’) builds

Via manual download

Nightly builds are available from Spring's snapshot build area.

Via Maven

To access nightly builds using Maven, add the following repositories to your Maven pom:

<r eposi tory>
<i d>com spri ngsour ce. reposi tory. bundl es. snapshot </ i d>
<nane>Spri ngSource Enterprise Bundl e Repository - SpringSource Snapshot Buil ds</nanme>
<url>http://repository.springsource.con maven/ bundl es/ snapshot </ ur| >

</repository>

<reposi tory>
<i d>com springsource. repository. bundl es. external </i d>
<nanme>Spri ngSource Enterprise Bundl e Repository - External Rel eases</nanme>
<url>http://repository.springsource.conl maven/ bundl es/ ext ernal </ ur| >
</reposi tory>

Then add the following dependency:

<dependency>
<groupl d>or g. spri ngf ramewor k. j avaconfi g</ gr oupl d>
<artifactld>org.springframework. config.java</artifactld>
<versi on>1. 0. 0. BUl LD- SNAPSHOT</ ver si on>

</ dependency>

Via vy

To access nightly builds using vy, add the following repositories to your Ivy config:

<ur| nanme="com springsource. repository. bundl es. snapshot ">
<ivy pattern="http://repository.springsource.conmivy/bundl es/ snapshot/
[organi sation]/[nodule]/[revision]/[artifact]-[revision].[ext]"/>
<artifact pattern="http://repository.springsource.conlivy/bundl es/snapshot/
[organi sation]/[nodul e]/[revision]/[artifact]-[revision].[ext]"/>
</url>
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<url| nanme="com springsource.repository. bundl es. external ">
<ivy pattern="http://repository.springsource.conmivy/bundl es/external/
[organi sation]/[nodul e]/[revision]/[artifact]-[revision].[ext]"/>
<artifact pattern="http://repository.springsource.conlivy/bundl es/external/
[organi sation]/[nodule]/[revision]/[artifact]-[revision].[ext]"/>
</url>

Then declare the following dependency:

<dependency org="org.springfranework.javaconfig" name="org. springfranework. config.java"
rev="1.0. 0. BU LD- SNAPSHOT" conf="conpi |l e->runti me"/>
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2. Authoring @onf i gur ati on classes

The central artifact in Spring JavaConfig is the @Conf i gur at i on-annotated class. These classes
consist principally of @ean-annotated methods that define instantiation, configuration, and initialization
logic for objects that will be managed by the Spring 10C container.

2.1. @onfiguration

Annotating a class with the @onf i gur at i on indicates that the class may be used by JavaConfig as a
source of bean definitions. The simplest possible @Conf i gur at i on classwould read as follows:

@Configuration
public class ApplicationConfig {

}

An application may make use of just one @onfi guration-annotated class, or many.
@Conf i gur at i on can be considered the equivalent of XML's <beans/ > element. Like <beans/ >,
it provides an opportunity to explicitly set defaults for all enclosed bean definitions.

@Configuration(defaul tAutowire = Autowi re. BY TYPE, defaultlLazy = Lazy. FALSE)
public class ApplicationConfig {
/] bean definitions follow

}

Because the semantics of the attributes to the @Conf i gur at i on annotation are 1:1 with the attributes
to the <beans/ > element, this documentation defers to the beans-definition section of Chapter 3, 10C
from the Core Spring documentation. See also the Javadoc for @onf i gur at i on for details on each of
the available annotation attributes.

: Tip
L Jump to Section 3.1, “ Bootstrapping applications with JavaConfigApplicationContext ” to
see how @onf i gur at i on classes are used to create a Spring Application Context.
2.2. @ean

@Bean is a method-level annotation and a direct analog of the XML <bean/ > element. The annotation
supports most of the attributes offered by <bean/ >, such as: i ni t - net hod, dest r oy- net hod,
autowi ring,lazy-init,dependency-check, depends-on andscope.

Declaring a bean
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To declare a bean, simply annotate a method with the @ean annotation. When JavaConfig encounters
such a method, it will execute that method and register the return value as a bean within a
BeanFact ory. By default, the bean name will be the same as the method name (see bean naming for
details on how to customize this behavior). The following is a smple example of a @ean method
declaration:

@Configuration
public class AppConfig {

@Bean
public TransferService transferService() {
return new Transfer Servicel npl ();

}

For comparison sake, the configuration above is exactly equivalent to the following Spring XML.:

<beans>
<bean name="transferService" class="com acne. Transfer Servi cel npl "/ >
</ beans>

Both will result in a bean named t r ansf er Servi ce being available in the BeanFactory /
Appl i cat i onCont ext , bound to an object instance of type Tr ansf er Ser vi cel npl :

transferService -> com acne. Transf er Ser vi cel npl

Injecting dependencies

When @eans have dependencies on one another, expressing that dependency is as ssmple as having one
bean method call another:

@Configuration
public class AppConfig {

@ean
public Foo foo() {
return new Foo(bar());

}
@Bean

public Bar bar() {
return new Bar();
}

In the example above, the f 00 bean recevies areference to bar via constructor injection.

Version 1.0.0.M4 Spring JavaConfig Reference 7



Spring Java Configuration

Receiving lifecycle callbacks

Using JSR-250 annotations

JavaConfig, like the core Spring Framework, supports use of JSR-250 "Common Annotations'. For
example:

public class FooService {
@ost Const r uct
public void init() {
/] custominitialization |ogic
}

}

@Conf i guration
@\ nnot ati onDri venConfig
public class ApplicationConfig {

@Bean
publ i c FooService fooService() {
return new FooService()

}

In the above example, FooServi ce declares @ost Construct . By declaring JavaConfig's
@\nnot ati onDri venConfi g on The @onf i gur ati on class, this annotation will be respected by
the container and called immediately after construction. See The core framework documentation on
support for JSR-250 annotations for further details.

Using Spring interfaces

Spring's lifecycle callbacks are fully supported. If a bean implements I nitializi ngBean,
Di sposabl eBean, or Lifecycl e, their respective methods will be called by the container in
accordance with their Javadoc.

Using @ean i ni t Met hodNane / dest r oyMet hodNane attributes

The @ean annotation supports specifying arbitrary initialization and destruction callback methods,
much like Spring XML'si ni t - met hod and dest r oy- net hod attributes to the bean element:

public class Foo {
public void init() {
/1 initialization |ogic
}

public class Bar {
public void cleanup() {
/| destruction |ogic
}
}
@onfiguration

public class AppConfig {
@Bean(i ni t Met hodName="init")

Guide
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public Foo foo() {
return new Foo()

@Bean(dest r oyMet hodNanme="cl eanup")
public Bar bar() {
return new Bar ();

}

Of course, in the case of Foo above, it would be equally as valid to call thei nit () method directly
during construction:

@conf i guration
public class AppConfig {
@ean
public Foo foo() ({
Foo foo = new Foo()
foo.init();
return foo

Il ...
Tip

Remember that because you are working directly in Java, you can do anything you like with
your objects, and do not always need to rely on the container!

Using * Awar e interfaces

The standard set of *Aware interfaces such as BeanFact or vAwar e, BeanNameAwar e,
MessageSour ceAwar e, Applicati onCont ext Awar e, etc. are fully supported. Consider an
example class that implements BeanFact or yAwar e:

public class AwareBean inpl ements BeanFact oryAware {
private BeanFactory factory;

/| BeanFact oryAware setter (called by Spring during bean instantiation)
public voi d setBeanFact ory(BeanFactory beanFactory) throws BeansException {
this.factory = beanFactory;

}

public void close()({
/1 do cl ean-up

}

If the class above were declared as a bean as follows;

@conf i guration
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public class AppConfig {

@Bean

publ i c Awar eBean awareBean() {
return new Awar eBean();

}

its set BeanFact or y method will be called during initiaization, providing the bean with access to its
enclosing BeanFact ory.

Specifying bean scope

Using @Bean's scope attribute

JavaConfig makes available each of the four standard scopes specified in Section 3.4, "Bean Scopes' of
the Spring reference documentation.

The Def aul t Scopes class provides string constants for each of these four scopes. SINGLETON is the
default, and can be overridden by supplying the scope attribute to @Bean annotation:

@Configuration
public class MyConfiguration {
@ean( scope=Def aul t Scopes. PROTOTYPE)
public Encryptor encryptor() {
...
}

@scopedPr oxy

Spring offers a convenient way of working with scoped dependencies through scoped proxies. The easiest
way to create such a proxy when using the XML configuration is the <aop: scoped- pr oxy/ >
element. JavaConfig offers equivalent support with the @copedPr oxy annotation, which provides the
same semantics and configuration options.

If we were to port the the XML reference documentation scoped proxy example (see link above) to
JavaConfig, it would look like the following:

/'l a HTTP Session-scoped bean exposed as a proxy

@Bean(scope = Defaul t Scopes. SESSI ON)

@scopedPr oxy

publ i c User Preferences userPreferences() {
return new UserPreferences();

}

@ean

public Service userService() {
User Servi ce service = new Si npl eUser Servi ce();
/Il a reference to the proxied 'userPreferences' bean
servi ce. seUser Pref erences(user Preferences());
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return service;

Lookup method injection

As noted in the core documentation, lookup method injection is an advanced feature that should be
comparatively rarely used. It is useful in cases where a singleton-scoped bean has a dependency on a
prototype-scoped bean. JavaConfig provides a natural means for implementing this pattern. Note that the
example below is adapted from the example classes and configuration in the core documentation linked
above.

package fiona. appl e;

public abstract class CommandManager {
public Object process(Cbject conmandState) {
/1 grab a new instance of the appropriate Command interface
Command conmand = creat eComrand() ;

/'l set the state on the (hopefully brand new) Conmand instance
command. set St at e(comrandSt at e) ;
return comrand. execute();

}

/1 okay... but where is the inplenmentation of this nmethod?
protected abstract Command creat eComrand();

JavaConfig can easily create a subclass of CormandManager where the abstract cr eat eConmmand( )
isoverridden in such away that it 'looks up' a brand new (prototype) command object:

@ean( scope=Def aul t Scopes. PROTOTYPE)

publ i ¢ AsyncConmand asyncConmand() {
AsyncCommand conmmand = new AsyncConmand() ;
/'l inject dependencies here as required
return conmand,

}

@Bean
publ i ¢ CommandManager commandManager () {
/'l return new anonynous inplenmentati on of CommandManager with command() overridden
// to return a new prototype Comrand obj ect
return new CommandManager () {
protected Conmand conmmand() {
return asyncCommand() ;
}

Customizing bean naming

By default, JavaConfig uses a @Bean method's name as the name of the resulting bean. This functionality
can be overridden, however, using the BeanNam ngSt r at egy extension point.
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public class Main {
public static void main(String[] args) {
JavaConfi gAppl i cati onContext ctx = new JavaConfi gAppli cati onContext ();
ct x. set BeanNam ngSt r at egy(new Cust onBeanNami ngStrat egy());
ct x. addConfi gd ass(M/Confi g. cl ass);
ctx.refresh();
ct x. get Bean( " cust onmBeanNane") ;

Note

JavaConf i gAppl i cati onCont ext will be covered in detail in Chapter 3, Using
@Configuration classes

For more details, see the APl documentation for BeanNami ngSt r at egy.

Working with Spring Fact or yBean implementations

Spring provides many implementations of the Fact or yBean interface. Usually these classes are used to
support integrations with other frameworks. Take for example
org. spri ngfranmewor k. orm hi bernat e3. Local Sessi onFact or yBean. This class is used

to create a Hibernate SessionFactory and requires as dependencies the location of Hibernate mapping files
and a DataSource. Here's how it is commonly used in XML:

<beans>
<bean id="sessi onFactory"
cl ass="org. spri ngframewor k. orm hi ber nat e3. Local Sessi onFact or yBean" >
<property name="dat aSource" ref="dataSource"/>
<property name="nmappi ngResour ces" >
<list>
<val ue>com acne/ Bank. hbm xm </ val ue>
<val ue>conf acne/ Account . hbm xm </ val ue>
<val ue>com acne/ Cust oner . hbm xm </ val ue>
</list>
</ property>
</ bean>

<bean id="dat aSource" class="...">
<l-- ... -->

</ bean>
</ beans>

The Spring container recognizes that Local Sessi onFact or yBean implements the Fact or yBean
interface, and thus treats this bean specialy: An instance of Local Sessi onFact or yBean is
instantiated, but instead of being directly returned, instead the get Gbj ect () method is invoked. It is

the object returned from this call get Obj ect () that is ultimately registered asthe sessi onFact ory
bean.
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How then would we use Local Sessi onFact or yBean in JavaConfig? The best approach is to extend
the Conf i gur ati onSupport baseclassand usetheget Obj ect () method:

@conf i guration
public class DataAccessConfig extends ConfigurationSupport {
@Bean
publ i c SessionFactory sessionFactory() {
Local Sessi onFact oryBean factoryBean = new Local Sessi onFact oryBean() ;
fact or yBean. set Dat aSour ce(dat aSource());
ArraylLi st<String> mappi ngFiles = new ArraylLi st<String>();
mappi ngFi | es. add( " conif acne/ Bank. hbm xm ") ;
mappi ngFi | es. add(" conl acne/ Account . hbm xm ") ;
mappi ngFi | es. add( " conf acne/ Cust oner. hbm xm ") ;
fact or yBean. set Mappi ngResour ces( nappi ngFi | es) ;
return this.getObject(SessionFactory. class, factoryBean);

/'l ... other beans, including dataSource()

Noticethecall tot hi s. get Obj ect (C ass, Fact oryBean) ? Thiscall ensures that any container
callbacks are invoked on the Fact or yBean object, and then returns the value from the FactoryBean's
get Qbj ect () inatype-safe fashion.
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3. Using @onfi gurati on classes

3.1. Bootstrapping applications with
JavaConfi gAppl i cati onCont ext
JavaConfi gAppl i cati onCont ext provides direct access to the beans defined by

@Conf i gur at i on-annotated classes. For more information on the Appl i cat i onCont ext APl in
general, please refer to the Core Spring documentation.

Construction Options

Instantiating the JavaConfi gApplicationContext can be done by supplying
@confi gurati on class literals to the constructor, and/or strings representing packages to scan for
@Conf i gurati on classes.

Construction by class literal

Each of the class literals supplied to the constructor will be processed, and for each @ean method
encountered, JavaConfig will create a bean definition and ultimately instantiate and initialize the bean.

JavaConfi gAppl i cati onCont ext context = new JavaConfi gAppli cati onCont ext (AppConfi g.cl ass);
Servi ce service = context.getBean(Service.cl ass);

Passing multiple @Conf i gur at i on classes:

JavaConfi gAppl i cati onCont ext context =
new JavaConfi gAppl i cati onCont ext (AppConfi g. cl ass, DataConfig.cl ass);
Servi ce service = context.getBean(Service.cl ass);

Construction by base package

Base packages will be scanned for the existence of any @Confi gurati on classes. Any candidate
classes will then be processed much as if they had been supplied directly as class literals to the
constructor.

JavaConfi gAppl i cati onCont ext context =
new JavaConfi gAppl i cati onCont ext (" com acne. app. confi guration");
Servi ce service = context.getBean(Service.cl ass);

Passing multiple base packages:
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JavaConf i gAppl i cati onCont ext context =
new JavaConfi gAppl i cati onCont ext (“com acne. configuration”, "com acne. other");
Servi ce service = context.getBean(Service.cl ass);

Matching packages and classes by wildcard:

JavaConf i gAppl i cati onCont ext context =
new JavaConfi gApplicati onContext ("**/configuration/**/*.class", "**/other/*Config.class");
Servi ce service = context.getBean(Service.cl ass);

Note

The wildcard syntax for matching packages and classes above is based on Ant Patterns

Post-construction configuration

When one or more classes/packages are supplied as constructor arguments, a
JavaConf i gAppl i cati onCont ext instance cannot be further configured. If post-construction
configuration is preferred or required, use either the no-arg constructor, configure by calling setters, then
manually refresh the context. After thecall tor ef r esh() , the context will be 'closed for configuration'.

JavaConfi gAppl i cati onCont ext context = new JavaConfi gAppl i cati onContext();
cont ext . set Par ent (ot her Confi g) ;

cont ext . set Confi gCl asses(AppConfi g. cl ass, DataConfig.cl ass);

cont ext . set BasePackages("com acne. confi guration");

context.refresh();

Service service = (Service) context.getBean("serviceA");

Note

Whenever multiple packages and/or classes ae used to instantiate a
JavaConf i gAppl i cati onCont ext, order matters. Thisisimportant when considering
what happens if two configuration classes define a bean with the same name. The
last-specified class wins.

Accessing beans with get Bean()

JavaConf i gAppl i cati onCont ext provides several variants of the get Bean() method for
accessing beans.

Type-safe access
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The preferred method for accessing beansis with the type-safe get Bean() method.

JavaConfi gAppl i cati onCont ext context = new JavaConfi gApplicationContext(...);
Servi ce service = context.getBean(Service.cl ass);

Disambuguation options

If more than one bean of type Ser vi ce had been defined in the example above, the call to get Bean()
would have thrown an exception indicating an ambiguity that the container could not resolve. In these
cases, the user has a number of options for disambiguation:

Indicating a @ean as pri mary

Like Spring's XML configuration, JavaConfig allows for specifying agiven @Bean aspri nary:

@Conf i guration
public class MyConfig {
@Bean( pri mary=Pri mary. TRUE)
public Service myService() {
return new Service();
}

@ean

publ i c Service backupService() {
return new Service();

}

After this modification, all callsto get Bean( Ser vi ce. cl ass) will returnthepri mary bean

JavaConfi gAppl i cati onCont ext context = new JavaConfi gApplicationContext(...);
Servi ce service = context.getBean(Service.class); // returns the nmyService() primary bean

Disambiguation by bean name

JavaConfig provides aget Bean() variant that accepts both a class and a bean name for cases just such
asthese.

JavaConf i gAppl i cati onCont ext context = new JavaConfi gApplicationContext(...);
Servi ce service = context.getBean(Service.class, "myService");

Because bean ids must be unique, this call guarantees that the ambiguity cannot occur.
Retrieve all beans of a given type

It is also reasonable to call the get BeansOf Type() method in order to return all beans that
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implement a given interface:

JavaConfi gAppl i cati onCont ext context = new JavaConfi gApplicationContext(...);
Map nat chi ngBeans = cont ext. get BeansOf Type( Servi ce. cl ass) ;

Note that this latter approach is actually a feature of the Core Spring Framework's
Abstract Appl i cati onCont ext (which JavaConfi gAppli cati onCont ext extends) and
is not type-safe, in that the returned Map is not parameterized.

String-based access

Beans may be accessed via the traditional string-based get Bean() APl aswell. Of course this is not
type-safe and requires casting, but avoids any potential ambiguity entirely:

JavaConfi gAppl i cati onCont ext context = new JavaConfi gApplicationContext(...);
Service service = (Service) context.getBean("myService");

3.2. Bootstrapping web applications with
JavaConf i gWebAppl i cati onCont ext

JavaConf i gWebAppl i cat i onCont ext allows for seamlessly bootstrapping @Conf i gur ati on
classes within your servlet container'sweb. xm  deployment descriptor. This process requires no Spring
XML whatsoever:

<web- app>
<I-- Configure ContextLoaderListener to use JavaConfi gWebAppl i cati onCont ext
instead of the default Xm WebApplicationContext -->

<cont ext - par an>
<par am nane>cont ext Cl ass</ par am nane>
<par am val ue>

org. springfranmewor k. confi g.java. cont ext. JavaConfi gWebAppl i cat i onCont ext

</ par am val ue>

</ cont ext - par an>

<l-- Configuration |ocations nust consist of one or nore comma- or space-delimnted
fully-qualified @onfiguration classes -->

<cont ext - par an>
<par am nane>cont ext Confi gLocat i on</ par am nane>
<par am val ue>exanpl e. Appl i cati onConfi g</ param val ue>

</ cont ext - par an>

<l-- Bootstrap the root application context as usual using ContextLoaderListener -->
<l i stener>

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

<l-- Declare a Spring M/C Di spatcherServl et as usual -->
<servl et >
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<ser vl et - name>di spat cher </ ser vl et - name>
<servl et-cl ass>org. spri ngframewor k. web. servl et. Di spat cher Servl et </ servl et -cl ass>
<I-- Configure DispatcherServlet to use JavaConfi gWebAppl i cati onCont ext
instead of the default Xml WebApplicationContext -->
<i nit-parane
<par am nane>cont ext Cl ass</ par am nane>
<par am val ue>
org. springfranmewor k. confi g.java. cont ext. JavaConfi gWebAppl i cat i onCont ext
</ par am val ue>
</init-paran>
<l-- Again, config locations nmust consist of one or nore comma- or space-delimted
and fully-qualified @onfiguration classes -->
<init-paran>
<par am nane>cont ext Confi gLocat i on</ par am nane>
<par am val ue>exanpl e. web. Ser vl et Confi g</ par am val ue>
</init-paran>
</servlet>

<l-- map all requests for /main/* to the dispatcher servliet -->
<servl et - mappi ng>
<servl et - nane>di spat cher </ ser vl et - nane>
<url -pattern>/main/*</url-pattern>
</ servl et - mappi ng>
</ web- app>

For basic information regarding initialization parameters to Di spat cher Servl et and use of
Cont ext Loader Li st ener, see Chapter 13. Web MV C framework of the Core Spring Framework
documentation.
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4. Modularizing configurations

While the simplest configuration may be expressed as a single class that exposes several beans, it is often
desirable to modularize configurations for reuse and clarity.

4.1. Partitioning bean definitions into multiple
@conf i gurati on classes

The simplest technique for modularizing configurations is to split up a single @onf i gur ati on class
into multiple smaller classes:

/1 monolithic configuration
@Configuration
public class AppConfig {
@ean
public ServiceA serviceA() {
...
}

@Bean

public ServiceB serviceB() {
...

}

/| assune many bean definitions follow

}

The  above  configuration class  might be  supplied a a paameter to
JavaConf i gAppl i cati onCont ext:

JavaConf i gAppl i cati onCont ext context = new JavaConfi gAppli cati onCont ext (AppConfi g.cl ass);
Servi ceA servi ceA = cont ext. get Bean( Servi ceA. cl ass);
Servi ceB servi ceB = cont ext. get Bean( Servi ceB. cl ass);

We can easily partition this configuration such that bean definitions are spread across two classes, instead
of one:

/] partitioned configuration
@conf i guration
public class AppConfi gA {
@Bean
public ServiceA serviceA() {
...
}
}

@Conf i guration
public class AppConfigB {
@Bean
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public ServiceB serviceB() {
...

}

Now simply supply both configuration classes to the constructor of
JavaConf i gAppl i cati onCont ext:

JavaConfi gAppl i cati onCont ext context =

new JavaConfi gAppl i cati onCont ext (AppConfi gA. cl ass, AppConfi gB. cl ass);
/'l both beans are still available in the resulting application context
Servi ceA servi ceA = cont ext. get Bean(Servi ceA. cl ass);
Servi ceB servi ceB = cont ext. get Bean(Servi ceB. cl ass) ;

4.2. Referencing beans across @onfi gur ati on classes

One configuration class may need to reference a bean defined in another configuration class (or in XML,
for that matter). The preferred mechanism for doing thisis using Spring's @A\ut owi r ed annotation:

Direct bean references with @wut ow r ed

One @onfi guration class may directly reference bean instances registered from another using
Spring's @A\ut owi r ed annotation.

@conf i guration
public class ConfigOne {

@Bean
publ i ¢ Account Repository account Repository() {

/] create and return an Account Repository object
}

}

@Conf i guration
@\nnnot ati onDri venConfi g
public class ConfigTwo {
@\ut owi red Account Repository account Repository;

@Bean
public TransferService transferService() {

return new Transfer Servi cel npl (account Repository);
}

Given that both these configuration classes are supplied to the application context at runtime, the
Account Repository bean declared in Confi gOne will be autowired (injected) into the
Account Reposi t ory fieldin Conf i gTwo.

JavaConfi gAppl i cati onCont ext context =
new JavaConfi gAppl i cati onCont ext ( Confi gOne. cl ass, Confi gTwo. cl ass);
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Fully-qualified bean references with @\ut ow r ed

In addition to being able to reference any particular bean definition as seen above, one
@Confi guration class may reference the instance of any other @onfi gurati on class using
@\ut owi r ed. This works because the @Conf i gur ati on classes themselves are instantiated and
managed as individual Spring beans.

@conf i guration
public class ConfigOne {

@Bean
publ i ¢ Account Repository account Repository() {

/] create and return an Account Repository object
}

}

@Conf i guration
@\nnot ati onDri venConfig
public class ConfigTwo {
@\ut owi red Confi gOne confi gOne;

@Bean
public TransferService transferService() {
/'l transferService references accountRepository in a 'fully-qualified fashion:
return new Transfer Servi cel npl (confi gOne. account Repository());

Tip
The 'fully-qualified' approach is generally preferred as it provides a the significant advantage
of being able to easily navigate within an IDE to the source of the referenced bean.

Open issue: Should @\nnot ati onDri venConfi g be enabled by default? Rationale: given that
@A\ut owi r ed isthe preferred method for referencing external beans, it is likely to need to be enabled in
all but the most trivial configurations. See SIC-219.

4.3. Aggregating @onfi gur ati on classes with @ npor t

Thus far, we've seen how to break up bean definitions into multiple @onf i gur at i on classes and how
to reference those beans across @Conf i gur at i on boundaries. These scenarios have required providing
all @onfi gurati on classesto the constructor of aJavaConf i gAppl i cati onCont ext , and this
isnot always ideal. Often it is preferable to use an aggregation approach, where one @onf i gur ati on
class logically imports the bean definitions defined by another.

The @ nport annotation provides just this kind of support, and it is the direct equivalent of the
<i nport /> element found in Spring beans XML files.
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@conf i guration
public class DataSourceConfig {
@Bean
publ i c Dat aSource dataSource() ({
return new Driver Manager Dat aSource(...);
}

}

@conf i guration
@\nnot ati onDri venConfig
@ nport (Dat aSour ceConfig.class) // <-- AppConfig inports DataSourceConfig
public class AppConfig extends Configurati onSupport {
@\ut owi red Dat aSour ceConfi g dataSourceConfi g;

@ean
public void TransferService transferService() {

return new Transfer Servi cel npl (dat aSour ceConfi g. dat aSource());
}

The bootstrapping of this application is simplified, as it only needs to supply AppConfi g when
instantiating aJavaConf i gAppl i cati onCont ext .

public class Main {
public static void main(String[] args) {
JavaConfi gAppl i cati onContext ctx =
new JavaConfi gAppl i cati onCont ext (AppConfig.class); // specifies single class
1.

Multiple configurations may be imported by supplying an array of classesto the @ nport annotation

@conf i guration
@ nport ({ DataSourceConfig.class, TransactionConfig.class })
public class AppConfig extends Configurati onSupport {
/] @ean nethods here can reference @ean nethods in DataSourceConfig or TransactionConfig
}

4.4. Confi gurati onSupport

As a convenience, @onf i gur ati on classses may extend Conf i gur ati onSupport, primarily in
order to facilitate easy lookup of beans from the enclosing Appl i cat i onCont ext .

@Conf i guration
public class AppConfig extends Configurati onSupport {
@ean
public Service serviceA() {
/'l referencing a bean of type DataSource decl ared el sewhere
Dat aSour ce dat aSource = this. get Bean(Dat aSour ce. cl ass);
return new Servi cel npl (dat aSource) ;
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5. Working with externalized values

5.1. @xt ernal Val ue

What about Pr opertyOverri deConfi gurer?

Those familiar with XML configuration will notice that there is not a direct equivalent for the
popular PropertyOverri deConfi gurer or the more recent
<cont ext : property- pl acehol der/>. However, the combined use of JavaConfig's
@xt er nal Val ue and various Val ueSour ce annotations provide similar functionality.

Externally defined values such as usernames, passwords, file paths, and the like may be accessed using
@ext er nal Val ue and one or more of JavaConfig's Val ueSour ce annotations.

@=xt er nal Val ue fields

@Conf i guration
@r opertiesVal ueSour ce("cl asspat h: com acne/ db. properties")
public class AppConfig {

@xt er nal Val ue("dat asource. usernane") String usernane;

@ean

public TestBean testBean() {
return new Test Bean(user nane) ;

}

conl ace/ db. properties will be read from the classpath and the value associated with key
dat asource. usernanme will be injected into the usernane fied. The contents of
db. pr operti es might be asfollows:

dat asour ce. user nane=scot t
dat asour ce. passwor d=ti ger

Note

An array of properties file locations may be supplied to @r operti esVal ueSour ce, and
along with cl asspat h: , al of the standard Spring resource-loading prefixes are supported,
suchasfile: andhttp:.

@conf i guration
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@ropertiesVal ueSource({"cl asspat h: conf acne/ a. properties", "file:/opt/acme/b. properties"})
public class AppConfig {

...
}

@=xt er nal Val ue methods

@xt er nal Val ue may also be used as a method-level annotation

@Configuration
@r opertiesVal ueSource("cl asspat h: com acne/ db. properties")
public abstract class AppConfig {

@xt er nal Val ue( " dat asour ce. user nane")

abstract String usernane();

@ean
public TestBean testBean() {

return new Test Bean(usernane());
}

The primary advantage to using @xt er nal Val ue methods is that rather than injecting the external
value just once (as is done in the case of @xt er nal Val ue fields), @xt er nal Val ue methods are
evaluated every time they're referenced. Asthisis not usualy required, @xt er nal Val ue fields are the
preferred method. A downside of @xt er nal Val ue methods is that they should be abstract, requiring
you to declare the entire @onfi gurati on class abstract, and this is not in alignment with the
semantics users typically associate with using the abst r act keyword.

5.2. Available Val ueSour ce annotations

* @ropertiesVal ueSource
e @nvi ronnent Val ueSour ce
o @dystenPropertiesVal ueSource

Val ueSour ce annotations may be used in conjunction:

@conf i guration
@nvi ronnent Val ueSour ce
@yst enPr operti esVal ueSour ce
@r operti esVal ueSour ce("cl asspat h: com acne/ db. properties")
public class AppConfig {
@xt er nal Val ue("dat asource. usernane") String usernane;

@Bean

Version 1.0.0.M4 Spring JavaConfig Reference 25



Spring Java Configuration

public TestBean testBean() {
return new Test Bean(user nane) ;
}

In this example, dat asour ce. user nane will be looked for in db. properti es, in the set of
environment variables present at runtime and in the system properties.

Note

Explicit ordering of Val ueSour ce annotations is not yet supported but will be soon. See
SIC-170 and SJC-171 for details.
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6. Combining configuration styles

JavaConfig can be used in conjunction with any or all of Spring's other container configuration
approaches.

6.1. JavaConfig and XML

Bootstrapping JavaConfig from XML with
Conf i gur ati onPost Processor

You may desire or be required to use XML as the primary mechanism for configuring the container, but
wish to selectively use @Conf i gur at i on classes to define certain beans. For such cases, JavaConfig
provides Conf i gur at i onPost Pr ocessor, aSpring BeanPost Pr ocessor capable of processing
@Confi gur ati on classes.

<beans>
<l-- first, define your individual @onfiguration classes as beans -->
<bean cl ass="com nyapp. confi g. AppConfi g"/>
<bean cl ass="com nyapp. confi g. Dat aConfi g"/>

<!-- be sure to include the JavaConfig bean post-processor -->
<bean cl ass="org. spri ngframewor k. confi g.j ava. process. Confi gurati onPost Processor"/>
</ beans>

Then, bootstrap an XML ApplicationContext:

Appl i cati onCont ext context = new Cl assPat hXnl Appl i cati onCont ext ("application-config.xnm");

The beans defined in AppConf i g and Dat aConf i g will be available viacont ext .

Configuring configurations

An added benefit that comes along with bootstrapping JavaConfig from XML is that the configuration
bean instances are eligible, just as any other bean, for dependency injection:

<beans>
<l-- a possible "configurable configuration" -->
<bean cl ass="org. my. conpany. confi g. AppConfi gurati on">
<property name="env" val ue="TESTI NG'/ >
<property name="nonitoring" val ue="true"/>
<property name="certificates" val ue="cl asspat h:/ META-| NF/ confi g/ MyConpany. certs"/>
</ bean>
<l-- JavaConfig post-processor -->
<bean cl ass="org. spri ngframewor k. confi g.j ava. process. Confi gurati onPost Processor"/>
</ beans>
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Bootstrapping XML from JavaConfig with @ npor t Xni

The @ nport Xm annotation is provided to support importing beans defined in XML into
@Confi gurati on classes.
dat asource-config. xm :

<beans>
<bean i d="dat aSource" cl ass="org. apache. conmons. dbcp. Basi cDat aSour ce" >
<property name="url" val ue="j dbc: hsql db: hsql : // | ocal host: 9001"/ >
<property name="driverd assNane" val ue="org. hsql db.j dbcDriver"/>
<property name="usernanme" val ue="sa"/>
<property name="password" val ue=""/>
</ bean>
</ beans>

@conf i guration

@nnnot ati onDrivenConfig // enable the @\wutow red annotation

@ nport Xm (" cl asspat h: com conpany/ app/ dat asour ce-confi g. xm ")

public class Config {
/] autowi re the DataSource bean declared in datasource-config.xm
@\ut owi red Dat aSour ce dat aSource

@Bean

publ i c FooRepository fooRepository() {
/1 inject the autow red-from XM. dat aSour ce
return new JdbcFooRepository(dataSource);

}
@Bean

publ i c FooService fooService() {
return new FooServicel npl (f ooRepository());
}

Tip
Regardless of the bootstrapping mechanism used - Conf i gur ati onPost Processor or

@ nport Xm - bean references may aways be bi-directional. XML-defined beans may
reference @onf i gur at i on-defined beans and vice-versa.

6.2. JavaConfig and Annotation-Driven Configuration

@\nnot ati onDri venConfi g

Spring 2.5 introduced a new style of dependency injection with Annotation-Driven Injection. In Spring
XML, Annotation-Driven Injection is enabled in the container by declaring
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<cont ext : annot ati on- confi g/ >

In JavaConfig, this same functionality is enabled with the @\nnot at i onDr i venConf i g annotation

@Configuration
@\nnot ati onDri venConfig
public class Config {
/1 may now use @\wutowired to reference beans from ot her @onfiguration classes, XM, etc
}

@conponent Scan

An equivdent for Spring XML's <cont ext: conmponent-scan/ > is provided with the
@Conponent Scan annotation.

package com conpany. f 00;

@Ber vi ce
public class FooServicel npl inplenents FooService {
private final FooRepository fooRepository;

@\ut owi red
publ i ¢ FooServi ce(FooRepository fooRepository) {
this.fooRepository = fooRepository;

}
11

package com conpany. f 00;

@Reposi tory
public class JdbcFooRepository inplenents FooRepository {
private final DataSource dataSource;

@\ut owi red
publ i ¢ FooReposi t ory(Dat aSour ce dat aSource) {
t hi s. dat aSource = dat aSource;

}
11

@conf i guration

@onponent Scan("com conpany") // search the com conpany package for @onponent classes
@ nport Xm (" cl asspat h: com conpany/ dat a- access-config.xm ") // XM. wi th DataSource bean
public class Config {

}
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Because Spring's @er vi ce and @Reposi t ory stereotype annotations are each meta-annotated with
@Conponent , they are candidates for component scanning. Because FooServi cel npl and
JdbcFooReposi t ory both reside underneath the com conpany package, they will be discovered
during component scanning and will be autowired together. @ npor t Xm pulls in the Dat aSour ce
bean, ensuring it will be available for autowiring into JdbcFooReposi t ory.

With the above very minimal configuration in the Confi g class, we can bootstrap and use the
application as follows:

public class Main {
public static void main(String[] args) {
JavaConfi gAppl i cati onContext ctx = new JavaConfi gAppl i cati onCont ext (Confi g. cl ass);
FooServi ce fooService = ctx.getBean(FooService. cl ass);
f ooServi ce. doSt uff () ;

Please see "Chapter 3, 10C" of the core spring documentation for additional detail on Annotation-Driven
I njection support.
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7. Transaction-management support

7.1. @AnnotationDrivenTXx

JavaConfig provides full support for the annotation-driven declarative transaction management features
provided by the core Spring Framework with the @Annot at i onDr i venTx annotation:

public class FooServicel npl inplenents FooService {
@r ansact i onal
public void doStuff() {
/'l invoke multiple calls to data access | ayer
}

@Conf i guration
@\nnot ati onDri venTx
public class Config {
@Bean
publ i c FooService fooService() {
return new FooServi cel npl (f ooRepository());
}

@ean
publ i c FooRepository fooRepository() {

return new JdbcFooRepository(dataSource());
}

@ean

publ i c Pl atfornmlransacti onManager transacti onManager () {
return new Dat aSour ceTransacti onManeger (dat aSource());

}

@Bean
publ i ¢ Dat aSource dataSource() {

/'l create and return a new JDBC Dat aSource ...
}

public class Main {
public static void main(String[] args) {
JavaConf i gAppl i cati onCont ext ctx = new JavaConfi gAppl i cati onCont ext (Confi g. cl ass);

/'l The FooService retrieved fromthe container will be proxied for tx managenent
FooServi ce fooService = ctx.getBean(FooService. cl ass);

/'l call the @ransactional nmethod on the proxy - transactional behavior is guaranteed
f ooServi ce. doSt uf f();
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Like Spring XML's <t x: annot at i on-dri ven> eement, @\nnot at i onDri venTx expects the
presence of abean namedt r ansact i onManager of type Pl at f or nilr ansact i onManager asin
the example above. Should you wish to forego this convention and name a transaction manager bean
another name, you may do asfollows:

@conf i guration
@\nnot ati onDri venTx(transacti onManager ="t xManager") // specify explicitly the bean to use
public class Config {

@ean
public Pl atforniransacti onManager txManager() {
return new Dat aSour ceTr ansact i onManeger (dat aSource());

}

/| other beans...

The other attributes available to the @\nnot ati onDri venTx are similar to the attributes to the
<t x:annotation-driven> element. See the related documentation and the JavaDoc for
@nnot ati onDri venTx for details.
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8. AOP support

JavaConfig focuses its AOP support on AspectJ 5 @As pect -style aspects.

8.1. @AspectJAutoProxy

Fashioned after Spring XML's <aop: aspectj - aut opr oxy>, @Aspect JAut oPr oxy detects any
@\spect beans and generates proxies as appropriate to weave the advice methods in those aspects
against other beansin the container.

/**
* An aspect that |ogs a nessage before any property (javabeans setter nmethod) is invoked
*/
@\spect
public class PropertyChangeTracker {
private Logger |ogger = Logger.getLogger (PropertyChangeTracker. cl ass);

@Bef ore("execution(void set*(*))")
public void trackChange() {

| ogger.info("property about to change");
}

/**

* Aclass with setter nethods

*/

public class SinpleCache inplenents Cache {
private int size = 100; // default val ue;
private DataSource dataSource;

public void setCacheSi ze(int size) {
this.size = size;

}

public voi d set Dat aSour ce( Dat aSour ce dat aSource) {
thi s. dataSource = dataSource;

}

/**
* A @onfiguration class that wires up TransferService and applies
* the PropertyChangeTracker aspect.
*
/
@conf i guration
@\spect JAut oPr oxy
public class Config {

/| declare the aspect itself as a bean

@Bean

publ i c PropertyChangeTracker propertyChangeTracker() {
return new PropertyChangeTracker ();

}
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@Bean

publ i c Cache cache() {
return new Si npl eCache();

}

/**
* A main nethod to bootstrap the application
*/
public class Main {
public static void main(String[] args) {
JavaConfi gAppl i cati onContext ctx = new JavaConfi gAppli cationCont ext (Confi g.cl ass);
Cache cache = ctx. get Bean(Cache. cl ass);
/] should see "property about to change" nessage in the log when calling this line..
cache. set CacheSi ze(1000) ;

Note

The attributes to the @\spect JAut oPr oxy annotation are very similar to the attributes to
the <aop: aspectj - aut opr oxy> element. See the related documentation and the
JavaDoc for @Aspect JAut oPr oxy for details.

@Aspect -annotated @onf i gur ati on classes

As a convenience, @onfi gur ati on classes may themselves be annotated with @Aspect , alowing
for inline advice methods. Modifying the example above, the Confi g class could be rewritten as
follows, and Pr oper t yChangeTr acker could be eliminated entirely:

@\spect
@Configuration
@\spect JAut oPr oxy
public class Config {
private Logger |ogger = Logger.getLogger(Config.class);

/] declare the advice method locally, eliminating the need for PropertyChangeTracker
@Bef ore("execution(void set*(*))")
public void trackChange() {

| ogger.info("property about to change");

@ean
publ i c Cache cache() {
return new Si npl eCache();

}
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9. JIMX support

9.1. @/BeanExpor t

As an equivalent to Spring XML's <cont ext : nbean- export/ > eement, JavaConfig provides the
@mBeanExport annotation.

/**
* A performance nonitor that inplenents a JMX MBean interface
*/
public class PerformanceMnitor inplenents PerfornmanceMonitor MBean {
public int getHtCount() {
return hitCount;
}
/1
}

public interface PerfornmancehMnitor MBean {
int getHtCount();
...

/**
* A @onfiguration class that wires up a PerfornanceMonitor bean and ensures
* it is registered with the |ocal MBean server using @mBeanExport
*/
@conf i guration
@BeanExpor t
public class Config {
/'l declare the MBean class as a spring bean

@Bean

publ i c PerformanceMnitor perfornmanceMonitor() {
return new PerformanceMonitor();

}

Note

Like with <cont ext : mbean- export/ >, MBean classes can be defined in a number of
ways - using traditional MBean interfaces as shown above, or with Spring's
@mnagedResour ce and associated annotations, etc. See the core Spring Framework
documentation on JM X support for details.
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10. Testing support

10.1. JavaConf i gCont ext Loader

The Test Cont ext framework, first released with Spring 2.5 provides comprehensive support for
system testing using the JUnit and TestNG testing frameworks. JavaConfig provides integration with the
TestContext framework viaJavaConf i gCont ext Loader .

package com bank;

/**
* Configures the TransferService application
*/
@Conf i guration
public class TransferAppConfig {
@Bean
public TransferService transferService() {
return new Transfer Servi cel npl (account Repository());
}

@Bean

publ i c Account Repository account Repository() {
return new JdbcAccount Reposit ory(dataSource());

}

@Bean
publ i c Dat aSource dataSource() ({
/'l create and return a new Dat aSource

}

/**
* Systemtests for the TransferService application
*/
@RunW t h( Spri ngJUni t 4Cl assRunner. cl ass)
@ont ext Confi guration(l ocations="com bank. Transf er AppConfi g",
| oader =JavaConf i gCont ext Loader . cl ass)
public class TransferServiceTests {
/1l autowire in the beans to test fromthe TransferServiceApp application context
@\ut owi red TransferService transferService;

Si npl eJdbcTenpl at e j dbcTenpl at e;

/| DataSource paraneter gets autowired fromthe TransferServi ceApp context
@\ut owi r ed
voi d i nitJdbcTenpl at e( Dat aSour ce dat aSource) {
this.jdbcTenpl ate = new Si npl eJdbcTenpl at e( dat aSour ce) ;
}

@est
public void testTransferFunds() {
String bal Query = "sel ect bal ance from accounts where id=?";

/'l execute assertions agai nst the jdbcTenpl ate that
/] prove initial conditions are correct
assert That (j dbcTenpl at e. quer yFor Qbj ect (bal Query, doubl e.class, "2", equal To(100.00d);
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/1 transfer 300 dollars fromaccount with id 1 to account with id 2
transfer Service. transfer(300.00d, "1", "2");

/| execute assertions against the jdbcTenpl ate that
/] the database has been updated properly.
assert That (j dbcTenpl at e. quer yFor Obj ect (bal Query, doubl e.cl ass, "2", equal To(400.00d);

}

/] additional @est nethods..

Note

Unfortunately, due to compatibility constraints with the TestContext framework's
@Cont ext Configurati on annotation, the fully-qualified classname  for
com bank. Transf er AppConfi g must be expressed as a string. This has a negative
effect on refactorability, and will be improved in the future if possible. Vote for SIC-238 if
thisimprovement isimportant to you.
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11. Extending JavaConfig

11.1. @Plugin

Similar to Spring 2.0's support for XML namespaces, JavaConfig provides an extensibility mechanism
with the @l ugi n annotation. The general intent isto alow for a more expressive and declarative way to
register commonly used bean definitions.

To get asense of what @l ugi n can do, consider each of the following annotations already discussed in
this document: @Annot ati onDrivenConfig, @\WnnotationDrivenTx, @MBeanExport,
@r opertiesVal ueSource. These annotations are al "@l ugin annotations'. Take
Annot ati onDri venConfi g for example:

@Ret enti on( Ret enti onPol i cy. RUNTI MVE)

@ar get (El enent Type. TYPE)

@ocunent ed

@ ugi n( handl er =Annot ati onDr i venConf i gHandl er . cl ass)
public @nterface AnnotationDrivenConfig { }

@\nnot ati onDri venConfi g is 'metaannotated’ as @Pl ugi n. Notice the handl er attribute to
@l ugi n accepts Annot at i onDri venConfi gHandl er. cl ass:

cl ass Annot ati onDri venConfi gHandl er i npl enents Confi gurati onPl ugi n<Annot ati onDri venConfig> {

public void handl e(Annotati onDrivenConfig annotati on, BeanDefinitionRegistry registry) {
Annot ati onConfigUtils.registerAnnotationConfigProcessors(registry);

}

The handl e method of any Conf i gur at i onPl ugi n implementation is provided with the annotation
(Annot ati onDri venConfi g in this case), as well as a BeanDefi ni ti onRegi stry - this
registry is the same registry that JavaConfig is using to register all objects created from @ean methods.
Therefore, Conf i gur ati onPl ugi n implementations have direct control over the container and can
do with it as they please. Any number and type of bean definitions may be registered, offloading tedious
or repetitive work from the @onf i gur at i on class author.

Note

This documentation is preliminary and the @l ugi n/ Conf i gur ati onPl ugi n APl may
change before JavaConfig's GA release. To find out more about programming @°l ugi n
annotations, study the existing set of annotations mentioned above, and don't hesitate to
interact with us via the JavaConfig forum.
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