Getting Started with the JBoss Microcontainer

A Guide for POJO Developers

1.0.0 final



Table of Contents

LI 10 L= A o 1= o= i
[ = o< TR iv
1. Introduction to the JBOSS MICIOCONTAINEY ..........cuuuieieeeeeeeeite et e e e et e e e e e e e e e e e e e e eeetaaaeeeeaeeeeenes 1
2. INSEAIALION . 2
3o PACKEBGING ... ee et e e e e e e e et e e e e e e e s 3
e 1] o (=== PR TOSPP 4
5. BASIC CONTIGUIALTON ....eiiiiiiiiei ettt ettt e e e st e e ekt e e e e nab et e e e nbe e e e e asbe e e e e annb e e e e e nnbeneeeans 5
5.L.DEPIOYMENT ... 5
B 2. BEAN .. 5
GO0 o1 (1 (ox 1 o) [ 5
B FACIOMES ... 6
ST o (0] 0 1< 1 1] =P PP PP PUPRPPRPPPPRPN 7
XS {10 AV 11 L= PP 7
S 0] 1= w1 SO P PP PP TPPPRPROPPPRPN 9
o A 00 | 1=o: o - PO 10
LIRS I I =0yt 1RSSR 11
5.10. ClaSSLO8OESN .....ccooeeieiieeeeeee 12
B. SLANABIONE ... 14
A o) aTo: 1T o RPN 17
JB0ss 1.0.0 final i



Target Audience

This guide is aimed at developers who want to use the Microcontainer in their own applications or use it conjunc-
tion with the JBoss Application Server.

It aims at describing the basic elements and steps to configure a POJO deployment.
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Preface

Commercia development support, production support and training for the JBoss Microcontainer is available
through JBoss Inc. [http://www.jboss.com] The JBoss Microcontainer is a project of the JEM S product suite.

Authors:

e Adrian Brock - JBoss Microcontainer Project Lead and Chief Scientist of JBoss Inc.
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Introduction to the JBoss Microcontainer

The JBoss Microcontainer provides an environment to configure and manage POJOs (plain old java abjects). It is
designed to reproduce the existing JBoss IMX Microkernel but targetted at POJO environments. As such it can be
used standal one outside the JBoss Application Server.

This initial release provides a set of features to support POJO deployment in JBoss-4.0.3+ and the bootstrap of ser-
vices used by the standalone EJB3 distribution.

This document takes you through some example deployments into JBoss-4.0.3+ explaining how to configure PO-

JOs and link them together through injection. Later it shows how to do the same thing outside the application serv-
er.
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Installation

First you need download JBoss Microcontainer release from http://www.jboss.com/downl oads/index

Unpack the archive which will give you a microcontainer-x.y.z directory with the following subfolders:

» docs/api - javadocs for the microcontainer

* docg/gettingstarted - this getting started documentation

» docs/licences - the licenses for the software

« examples - the examples explained in the next chapter

* lib- thelibraries required to run the microcontainer

Y ou will also need a JDK of version 1.4.x+ and a copy of Apache Ant 1.6+

If you want to run the examples inside JBossAS, you will need to download JBoss-4.0.3 or later ht-
tp://www.jboss.com/products/jbossas/downl oads
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Packaging

This chapter describes the packaging. As we will see later in the standalone chapter, this is more of a convention
rather than a requirement.

The convention is recommended since it allows "deployments' to be used both standalone and inside JBossAS.

The basic structure of microcontainer deployment is a .beans file (which can also be unpacked - a directory struc-
ture that looks the jar file). It also contains a META-INF/jboss-beans.xml to describe what you want it to do. The
contents of thisxml file are described in the basic configuration chapter.

Finally, it contains the classes and any resources just like any other jar file.

exanpl e. beans/
exanpl e. beans/ META- | NF/ j boss- beans. xni
exanpl e. beans/ conm’ acnme/ SoneC ass. cl ass

If you want to include a.beansfile in an .ear deployment, you will need to reference in META-INF/jboss-app.xml

<?xm version='"1.0" encodi ng=' UTF-8' ?>
<! DOCTYPE j boss- app

PUBLIC "-//JBoss//DTD J2EE Application 1.4//EN

"http://ww. jboss. org/j2ee/dtd/jboss-app_4 0.dtd"
>

<j boss- app>
<nodul e><ser vi ce>exanpl e. beans</ servi ce></ nodul e>

</j boss- app>
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Examples

The examples folder shows some of the simpler uses of the MicroContainer. Each example is in a subfolder with
the following structure:

readne.txt - a short description of the exanple including the expected out put

build.xm - the ant build script

src/ resour ces/ META- | NF/ j boss- beans. xml - the M croContai ner configuration for the exanple
src/main - the java source for the example

To run each example, simply:

> cd exanpl es/ <di rect ory>
> ant

To run against the JBoss application server:

> <edit> build. properties {change to point at your jboss instance}
> cd exanpl es/ <di rectory>

> ant depl oy

foll oned by

> ant undepl oy

to renove the depl oynment

* simple: asimple example to make sure you have everything working
e constructor: simple constructor configuration

« factory: construction using factories

e properties: property configuration

* injection: referencing other beans

» collections: creating collections

« lifecycle: the create/start/stop/destroy lifecycle

e locator: implementing the locator pattern with the Microcontainer

The JBoss Microcontainer uses any logging mechanism supported by org.jboss.logging. e.g. if you want to use
logdj, add logdj.jar and a directory containing either a logdj.properties or log4j.xml to the classpath. The default
distribution uses the "null" logging implementation, which is why the examples all use System.out.printin().

This just skims the surface of the MicroContainer, showing the most common usecases. Other more complicated
examples can be found in the tests (available from cvs).
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Basic Configuration

The microcontainer's main purpose is to allow external configuration of POJOs. In this chapter we will look at the
some of the common configurations that can be performed.

5.1. Deployment

The deployment acts as a container for many beans that are deployed together.

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

<l -- Depl oynent hol ds beans -->

<depl oyment xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schene- i nst ance"
xsi : schemaLocati on="urn:j boss: bean- depl oyer bean-depl oyer 1 0. xsd"
xm ns="ur n: j boss: bean- depl oyer ">

<l-- bean part of the depl oynment -->
<bean .../>
<I-- bean part of the deploynment -->
<bean .../>

</ depl oynent >

5.2. Bean

The bean is the main deployment component. It describes a single object in the runtime.
<bean nane="Nanel" cl ass="com acne. Exanpl e"/>

The exampl e above uses the default constructor of com.acme.Example to create a new POJO.

new com acne. Exanpl e() ;

It is given the name "Namel" such that it can be referenced el sewhere.

5.3. Construction

The example above uses the default constructor. What if you don't want to use some other constructor. The
simplest mechanism just matches the number of parameters in the constructor.

public class Exanpl e{
public Exanple(String string, int integer) {}
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Basic Configuration

}

<bean name="Nanel" cl ass=com acne. Exanpl e" >
<constructor>
<par anet er >exanpl e string</paraneter >
<par anet er >4</ par anet er >
</ constructor>
</ bean>

new com acne. Exanpl e(new String("exanple string"), 4);

Sometimes this does not aways work, because there are two constructors with the same number of parameters. In
this case, you must specify the types to resolve the ambiguity.

public class Exanpl e{
public Exanple(String string, int integer) {}
public Exanple(String string, long long) {}

}

<bean nane="Nanel" cl ass=com acne. Exanpl e" >
<constructor>
<par anet er >exanpl e string</par anet er >
<par anet er cl ass="|ong">4</paranet er>
</ const ruct or >
</ bean>

new com acne. Exanpl e(new String("exanple string"), (long) 4),;

Note that you only have to be explicit enough to resolve the ambiguity.

5.4. Factories

Not all classes have pubic constructors. It is often good practice to use factories when you to have a choice of im-
plementation for an interface. The microcontainer includes support for the three different types of factory.

Static factory with static method:

public class Exanpl eFact or y{
public static Exanple createExanmple() {};

public class Exanpl e{
}

<bean nanme="Nanel" cl ass=com acne. Exanpl e" >
<constructor factoryd ass="com acne. Exanpl eFact ory" factoryMet hod="cr eat eExanpl e"/>
</ bean>

Exanpl e Namel = Exanpl eFactory. cr eat eExanpl e() ;

Factory instance with static method:

public class Exanpl eFact ory{
public static Exanple createExanmple() {};

public class Exanpl e{
}
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Basic Configuration

<bean nane="Factoryl" class=com acne. Exanpl eFactory"/>

<bean nane="Nanmel" cl ass=com acne. Exanpl e" >
<constructor factoryMethod="createExanpl e">
<factory bean="Factoryl"/>
</ const ructor >
</ bean>

Exanpl eFactory Factoryl = new com acne. Exanpl eFactory();
Exanpl e Nanel = Factoryl. creat eExanpl e();

Factory instance with instance method (also shows parameters):

public class Exanpl eFact or y{
publ i c Exanpl e createExanpl e(String string) {};

public class Exanpl e{
}

<bean name="Factoryl" cl ass=com acne. Exanpl eFactory"/>

<bean nane="Nanmel" cl ass=com acne. Exanpl e" >
<constructor factoryMethod="createExanpl e">
<factory bean="Factoryl"/>
<par anet er >exanpl e string</paraneter>
</ constructor>
</ bean>

Exanpl eFactory Factoryl = new com acne. Exanpl eFactory();
Exanpl e Nanel = Factoryl. creat eExanpl e(new String("exanple string"));

5.5. Properties

It is possible to create all objects using factories and constructors, however many people use the javabean or mbean
convention where an object is constructed using a default constructor and then configured using properties or at-
tributes.

public class Exanpl e{
public String getTitle() {}
public void setTitle(String string) {}

}

<bean nane="Nanmel" cl ass=com acne. Exanpl e" >
<property nane="titl e">exanple string</property>

</ bean>

Exanpl e exanpl e = new com acne. Exanpl e() ;
exanpl e.setTitl e(new String("exanple string"));

5.6. String Values

So far we have looked at two configurations that require values to be configured. The microcontainer has a number
of mechanismsto construct static values.
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Basic Configuration

Null: The null valueistrivial, <null/>. But, it needsto differentiated from the string "null".

public class Exanpl e{
public String getTitle() {}
public void setTitle(String string) {}

}

<l-- Wong -->

<bean nane="Nanmel" cl ass=com acne. Exanpl e" >
<property nane="title">null </ property>

</ bean>

Exanpl e exanpl e = new com acne. Exanpl e();
exanple.setTitle(new String("null"));

<l-- Correct -->

<bean nane="Nanmel" cl ass=com acne. Exanpl e" >
<property nanme="title"><null/></property>

</ bean>

Exanpl e exanpl e = new com acne. Exanpl e() ;
exanple.setTitle(null);

PropertyEditor: A javabean PropertyEditor [http://java.sun.com/j2se/1.4.2/docs api/javalbeans/Property Editor.html]
can be used to convert a string to a specific type.

JBoss already provides alarge number of property editors for standard types.

i nport java. beans. PropertyEdit or Support;
public class URLEdi tor extends PropertyEditorSupport{
public void setAsText(final String text){
set Val ue(new URL(text));
}

}

public class Exanpl e{

public URL getLink() {}

public void setLink(URL url) {}
}

<bean name="Nanel" cl ass=com acne. Exanpl e" >
<property nane="Ilink">http://acme.com i ndex. ht m </ property>
</ bean>

Exanpl e exanpl e = new com acne. Exanpl e() ;

PropertyEditor editor = PropertyEditorManager.findEditor(URL.class);
editor.set AsText ("http://acnme.comindex. htm");

exanpl e. set Li nk( (URL) edi t or. get Val ue());

Override the type: Often the property takes an interface or abstract class, but you want to pass a specific imple-
mentation or a subclass.

public class Exanpl e{
publ i c Number get Nunber () {}
public void setNunber (Nunber nunber) {}

}

<bean nane="Nanel" cl ass=com acne. Exanpl e" >
<property name="nunber" class="java. | ang. Long">4</property>
</ bean>
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Basic Configuration

Exanpl e exanpl e = new com acne. Exanpl e();
exanpl e. set Nunber (new Long(4));

There is also amore long-winded form of value that we will see later when configuring collections.

public class Exanpl e{
publ i c Nunmber get Nunber () {}
public void setNunber (Nunber nunber) {}

}

<bean name="Nanel" cl ass=com acne. Exanpl e" >
<property name="nunber"><val ue cl ass="j ava. | ang. Long" >4</ val ue></ property>
</ bean>

Exanpl e exanpl e = new com acne. Exanpl e() ;
exanpl e. set Nunber (new Long(4));

5.7. Injections

Objects by themself are not very useful. They need to be linked together to form more complicated data structures.
We have aready seen one form of an injection when using factory instances above. Injections can be used any-
where astring value is used. All the examples that we have previously seen with strings could a so be done with in-
jections.

public class Exanpl e{
publ i c Nunber get Nunber () {}
public void setNunber (Nunber nunber) {}

}

<bean name="Four" cl ass="java.l ang. Long">
<const r uct or ><par anet er >4</ par anet er ></ const r uct or >
</ bean>

<bean nane="Nanel" cl ass=com acne. Exanpl e" >
<property nane="nunber"><i nject bean="Four"/></property>
</ bean>

Long four = new Long(4);
Exanmpl e exanpl e = new com acne. Exanpl e() ;
exanpl e. set Nunber (four) ;

The order of the <bean/> elements does not matter. The microcontainer orders the beans into the correct order.
Which leaves the problem of how to resolve circular dependencies. These can be resolved by specifying when you
want the injection to occur. In the example below we say once Name2 is "Instantiated” (constructed) it is ok to con-
figure it on Namel. Normally, injections wait for the referenced bean to reach the state "Installed".

public class Exanpl e{

publ i ¢ Exanpl e get Exanpl e() {}

public void set O her(Exanpl e other) {}
}

<bean nane="Nanel" cl ass=com acne. Exanpl e" >
<property nane="nunber"><i nject bean="Nane2" state="I|nstantiated"/></property>
</ bean>

<bean nane="Nanme2" cl ass=com acne. Exanpl e" >
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<property nanme="nunber"><i nj ect bean="Nanel"/></property>
</ bean>

Exanpl e Nanel new Exanpl e();

Exanpl e Name2 new Exanpl e();

Nanmel. set O her (Name2); // W said we don't wait for a fully configured Name2
Nane2. set @ her (Nanmel); // Conplete the confgurati on of Nane2

Sometimes, we don't want to inject the bean itself. Instead, we want to inject some property of the bean. Thisis an-
other form of factory, except the referenced bean is not really constructing the object.

public class Exanpl e{
public String getHost() {}
public void setHost(String host) {}

}

<bean nanme="URL" cl ass="j ava. net. URL">
<const ruct or ><par anmet er >htt p: // acme. conl i ndex. ht m </ par amet er ></ const r uct or >
</ bean>
<bean nane="Nanmel" cl ass=com acne. Exanpl e" >
<property nanme="host"><i nj ect bean="URL" property="host"/></property>
</ bean>
URL url = new URL("http://acnme.com index.htm");

Exanpl e exanpl e = new com acne. Exanpl e();
exanpl e. set Host (url . get Host () ) ;

5.8. Collections

The <collection/>, <list/>, <set/> and <array/> all take the same form. Only <list/> is shown here.
The "elementClass’ is required, unless you specify explicit types on al the <value/>s.

The default types are:

collection: java.util ArrayList

list: java.util. ArrayList

set: java.util . HashSet

array: java.lang.Object[]

public class Exanpl e{

public List getList() {}

public void setList(List list) {}
}

<bean nane="Nanmel" cl ass=com acne. Exanpl e" >
<property nane="list">
<list class="java.util.LinkedList" el enmentd ass="java.lang. String">
<val ue>A string</val ue> <!-- uses elenentC ass -->

<val ue class="java.lang. URL">http://acnme. com i ndex. htm </value> <!-- a URL -->
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<val ue><i nj ect bean="SomeBean"/></val ue> <!-- inject sone other bean -->

<value> <I-- alist inside alist -->
<list elementC ass="java.lang. String">
<val ue>Anot her string</val ue>

</list>
</val ue>
</list>
</ property>

</ bean>

Exanpl e exanpl e = new com acne. Exanpl e() ;

List list = new LinkedList();

|ist.add(new String("A string"));

l'ist.add(new URL("http://acne.conlindex.htm"));
|'ist.add(sonmeBean);

Li st subList = new ArrayList();

subLi st. add(new String("Another string"));
|'ist.add(subList);

el ement . setList(list);

The other type of collection is a map which also covers Properties and Hashtables. The default is
java.util.HashMap. For maps there are two default types for the elements, the keyClass and valueClass.

The <entry/> differentiates each <key/>, <value/> pair.

public class Exanpl e{

public Map get Map() {}

public void setMap(Map nap) {}
}

<bean nane="Nanmel" cl ass=com acne. Exanpl e" >
<property name="nmap">
<map class="java. util.Hashtabl e" keyd ass="j ava.l ang. Stri ng" val ueC ass="j ava. | ang. Stri ng">

<ent ry><key>one</ key><val ue>1</val ue></entry> <! -- uses keyCd ass and val ued ass -->
<entry><key cl ass="j ava. |l ang. | nt eger " >4</ key><val ue>Four </ val ue></entry> <!-- uses val ued ass --
<ent ry><key>t en</ key><val ue cl ass="j ava. | ang. Long">10</val ue></entry> <!l-- uses keyC ass -->

<entry><key>bean</ key><val ue><i nj ect bean="SoneBean"/></val ue></entry>

</ map>
</ property>
</ bean>

Exanmpl e exanpl e = new com acne. Exanpl e() ;
Map map = new Hasht abl e();

map. put (new String("one"), new String("1"));
map. put (new I nteger(4), new String("4"));
map. put (new String("ten"), new Long(10));
map. put (new String("bean"), soneBean);

el ement . set Map( map) ;

5.9. Lifecycle

Anybody familiar with the JBoss IMX microkernel will know about the lifecycle. The microcontainer extends the
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lifecycleto al states of the POJO's:

Default Lifecycle:
Not Installed: The POJO has not been described or has been uninstalled.

Described: The POJO's bean description has been examined and dependencies determined.

Instantiated: All the dependencies have been resolved to construct the bean, these include, the class exists, the
constructor parameter injections can be resolved, any factory can be resolved.

Configured: All the property injections can be resolved, thisincludes all the dependenciesin any collections.
Create: All the dependent beans have been "created"”, this includes any injections passed to the create method.
Start: All the dependent beans have been "started", this includes any injections passed to the start method.
Installed: Thelifecycleis complete.

*** ERROR ***: Some unexpected error occured, usually due to misconfiguration.

The <depends/> element allows two beans to perform two phase startup processing like the IMX microkernel.

<bean nanme="Nanel" .../>

<bean nanme="Nanme2" ...>
<depends>Nanel</ depends>

</ bean>

/'l Depl oy

nanel. create();
nane2. create();
nanel.start();
nane2.start ();

/1 Undepl oy
nane2. stop();
nanel. stop();
nane2. destroy();
nanel. destroy();

The"create", "start", "stop" and "destroy" methods can be overridden with parameters passed to them.

public class Exanpl e{
public void initialize(Object someCbject) {}
}

<bean nane="Nanel" cl ass="com acne. Exanpl e">
<create method="initialize">
<par anet er ><i nj ect bean="SoneBean"/ ></ par anet er >
</ creat e>
</ bean>

5.10. ClassLoader

As of 1.0.2 the Microcontainer supports configuration of the classloader at either the deployment or bean level.
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The classloader element has three alternatives.

/1 depl oynent |evel - applies to all beans in the depl oyment
<depl oynent >
<cl assl oader ><i nj ect bean="C assLoader Nane"/ ></ cl assl oader >

/1 bean | eve
<bean nane="Nanme2" ...>

<cl assl oader ><i nj ect bean="C assLoader Nane"/ ></ cl assl oader >
</ bean>

/1 bean level will use any deploynent |evel classl oader
<bean name="Nanme2" ...>
</ bean>

/1 bean level as null to not use any depl oynent |evel classloader
<bean nane="Nanme2" ...>

<cl assl oader ><nul | / ></ cl assl oader >
</ bean>
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Standalone

In this chapter we will look at how the standalone deployment works. The examples use the following class (at
time of writing). Y ou do not have to use this class, you trivially write your own class that uses the BasicBootstrap
and BeanXMLDeployer.

/*

* JBoss, the OpenSource J2EE webOS

*

* Distributable under LGPL license.

* See terns of |icense at gnu.org.

*/

package org.]j boss. kernel . pl ugi ns. boot st rap. st andal one;

i mport java.net. URL;

i mport java.util.Enuneration;
i mport java.util.List;

import java.util.Listlterator;

i mport org.jboss. kernel . plugins. bootstrap. basi c. Basi cBoot strap;
i nport org.jboss. kernel . pl ugi ns. depl oynent . xm . BeanXM.Depl oyer ;
i mport org.jboss. kernel . spi.depl oynent. Ker nel Depl oynent ;

i mport org.jboss.util.CollectionsFactory;

/**
* Standal one Bootstrap of the kernel.
*
* @uthor <a href="adrian@ boss. com' >Adri an Brock</a>
* @uthor <a href="nmmilto:les. hazl ewood@ boss. org">Les A Hazl ewood</a>
* @ersion $Revision: 1.4 $
*
/
public class Standal oneBootstrap extends Basi cBootstrap

{
/** The depl oyer */
prot ect ed BeanXM_Depl oyer depl oyer;

[** The depl oynents */
protected List deployments = Col |l ecti onsFactory. createCopyOnWiteList();

/** The arguments */
protected String[] args;

/**

* Bootstrap the kernel fromthe command |ine

*

* @aram args the command |ine argunents
* @hrows Exception for any error

*/
public static void main(String[] args) throws Exception
{
St andal oneBoot strap bootstrap = new St andal oneBoot strap(args);
boot strap. run();
}
/**
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Create a new bootstrap

*

*

* @aram args the argunents

* @hrows Exception for any error
*

/
publ i c Standal oneBootstrap(String[] args) throws Exception

{
super () ;
this.args = args;

}

public void bootstrap() throws Throwabl e
{ super . boot strap();
depl oyer = new BeanXM.Depl oyer (get Kernel ());
Runt i me. get Runt i me() . addShut downHook( new Shut down());

Cl assLoader cl = Thread. current Thread() . get Cont ext Cl assLoader () ;

for (Enuneration e = cl.getResources(Standal oneKer nel Const ant s. DEPLOYMENT _XM__NAME) ;

{
URL url = (URL) e.nextEl ement();

depl oy(url);

e. hasMbr eEl ene

for (Enurmeration e = cl.getResources("META-I NF/" + Standal oneKer nel Const ant s. DEPLOYMENT _XM__NAME) ;

URL url = (URL) e.nextElenment();
depl oy(url);
}

/1 Validate that everything is ok
depl oyer.val i date();

}
/**

* Deploy a url
* @aramurl the depl oynent url
* @hrows Throwabl e for any error

*/

protected void depl oy(URL url) throws Throwabl e

{
| og. debug( " Depl oying " + url);
Ker nel Depl oynment depl oyment = depl oyer. depl oy(url);
depl oynment s. add( depl oynent) ;
| og. debug( " Depl oyed " + url);

}

/**

* Undepl oy a depl oynment
*

* @ar am depl oynent the depl oynent
*/
prot ected voi d undepl oy(Ker nel Depl oyment depl oynent)
{
| og. debug( " Undepl oyi ng " + depl oynent. get Nane());
depl oynment s. r enove( depl oynent ) ;
try
{
depl oyer . undepl oy(depl oynent) ;
| og. debug( " Undepl oyed " + depl oynment. get Nane());

catch (Throwable t)
{

| og.warn("Error during undepl oynent: " + depl oynment. get Name(),

t);
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}
}
protected cl ass Shutdown extends Thread
{
public void run()
{
| 0og.info("Shutting down");
Listlterator iterator = deploynents.listlterator(deploynments.size());
while (iterator.hasPrevious())
Ker nel Depl oynment depl oyment = (Kernel Depl oynment) iterator. previous();
undepl oy(depl oynent) ;
}
}
}

One way to usethis classin your own applications would be:

i mport org.jboss. kernel . pl ugi ns. boot strap. st andal one. St andal oneBoot st r ap

public MyMai nd ass

{
public static void main(String[] args) throws Exception
{
St andal oneBoot st rap. mai n(args) ;
/'l Your stuff here...
}
}

So what does the standal one bootstrap do?

First it does the plain bootstrap to get the "kernel" ready. Y ou can think of this a sophisticated form of ServerL ocat-
or implementation.

It then creates a BeanXMLDeployer for deploying xml files.

Next it adds a shutdown hook, such that deployments are correctly "undeployed” in reverse order to their deploy-
ment.

Finaly, it scans the classpath for META-INF/jboss.beans.xml and deploys every instance of that file it finds to
populate the "kernel".

Y ou can of course choose not to use this helper class and instead implement your own processing rules.
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Conclusion

The microcontainer is a powerful replacement for the JBoss's IMX microcontainer. It brings the loosely coupled

configuration environment of JBoss to POJO environments, adding more control and extra features. Both inside
and outside the JBoss Application Server.

Going forward these additional features will allow even more advances, including aspectized deployment, on de-
mand services, versioned deployments, etc.

JBoss 1.0.0 final
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