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Abstract

			This guide is intended for Java developers who wish to use the JBoss Microcontainer to deploy customized, modular Java environments for their applications.
		






      ⁠Part I. Introduction to The Microcontainer - Guided Tutorial





      ⁠Chapter 1. Prerequisites to Using This Guide




		To use the examples in this guide, you need to install and configure some supporting software, and download the code for the examples.
	

      ⁠1.1. Install Maven




			The examples used in this project require Maven v2.2.0 or later. Download Maven directly from the Apache Maven homepage, and install and configure your system as described in Procedure 1.1, “Install Maven”.
		

      ⁠Procedure 1.1. Install Maven
	Verify Java Developer Kit 1.6 or above is installed. This is also a requirement for the Enterprise Platform.

					Ensure you have Java installed on your system, and have set the JAVA_HOME environment variable in your ~/.bash_profile for Linux, or in the System Properties for Windows. For more information regarding setting environment variables, refer to the Step 4 step in this procedure.
				

	Download Maven
Note


						This step and future steps assume that you have saved Maven to the suggested location for your operating system. Maven, as any other Java application, is able to be installed in any reasonable location on your system.
					



					Visit http://maven.apache.org/download.html.
				

					Click the compiled zip archive link, for example apache-maven-2.2.1-bin.zip
				

					Select a download mirror from the list.
				
For Linux Users

						Save the zip archive to your home directory.
					
For Windows Users

						Save the zip archive to your C:\Documents and Settings\user_name directory.
					

	Install Maven
For Linux Users

						Extract the zip file to your home directory. If you selected the zip archive in Step 2, and do not rename the directory, the extracted directory is named apache-maven-version.
					
For Windows Users

						Extract the zip archive to C:\Program Files\Apache Software Foundation. If you selected the zip archive in Step 2, and do not rename the directory, the extracted directory is named apache-maven-version.
					

	
      ⁠Configure Environment Variables
For Linux Users

						Add the following lines to your ~/.bash_profile. Ensure you change the [username] to your actual username, and that the Maven directory is the actual directory name. The version number may be different than the one listed below.
					
export M2_HOME=/home/[username]/apache-maven-2.2.1 export M2=$M2_HOME/bin export
   PATH=$M2:$PATH

					By including M2 at the beginning of your path, the Maven version you just installed will be the default version used. You may also want to set the path of your JAVA_HOME environment variable to the location of the JDK on your system.
				
For Windows Users

						Add the M2_HOME, M2, and JAVA_HOME environment variables.
					
	
							Press Start+Pause|Break. The System Properties dialog box is displayed.
						

	
							Click the Advanced tab, then click the Environment Variables button.
						

	
							Under System Variables, select Path.
						

	
							Click Edit, and append the two Maven paths using a semi-colon to separate each entry. Quotation marks are not required around paths.
						
	
									Add the variable M2_HOME and set the path to C:\Program Files\Apache Software Foundation\apache-maven-2.2.1.
								

	
									Add the variable M2 and set the value to %M2_HOME%\bin.
								




	
							In the same dialog, create the JAVA_HOME environment variable:
						
	
									Add the variable %JAVA_HOME% and set the value to the location of your JDK. For example C:\Program Files\Java\jdk1.6.0_02.
								




	
							In the same dialog, update or create the Path environment variable:
						
	
									Add the variable %M2% to allow Maven to be executed from the command-line.
								

	
									Add the variable %JAVA_HOME%\bin to set the path to the correct Java installation.
								




	
							Click OK until the System Properties dialog box closes.
						




	Implement changes to .bash_profile
For Linux Users Only

						To update the changes made to the .bash_profile in the current terminal session, source your .bash_profile.
					

					
[localhost]$ source ~/.bash_profile


				

	Update gnome-terminal profile
For Linux Users Only

						Update the terminal profile to ensure that subsequent iterations of gnome-terminal (or Konsole terminal) read the new environment variables.
					

						
								Click Edit → Profiles
							

	
								Select Default, and click the Edit button.
							

	
								In the Editing Profile dialog, click the Title and Command tab.
							

	
								Select the Run command as login shell check box.
							

	
								Close all open Terminal dialog boxes.
							





				

	Verify the environment variable changes and Maven install
For Linux Users

						To verify that the changes have been implemented correctly, open a terminal and execute the following commands:
					
	
							Execute echo $M2_HOME, which should return the following result.
						

							
[localhost]$ echo $M2_HOME /home/username/apache-maven-2.2.1


						

	
							Execute echo $M2, which should return the following result.
						

							
[localhost]$ echo $M2 /home/username/apache-maven-2.2.1/bin


						

	
							Execute echo $PATH, and verify the Maven /bin directory is included.
						

							
[localhost]$ echo $PATH /home/username/apache-maven-2.2.1/bin


						

	
							Execute which mvn, which should display the path to the Maven executable.
						

							
[localhost]$ which mvn ~/apache-maven-2.2.1/bin/mvn


						

	
							Execute mvn -version, which should display the Maven version, related Java version, and operating system information.
						

							
[localhost]$ $ mvn -version Apache Maven 2.2.1 (r801777; 2009-08-07 05:16:01+1000) Java version:
       1.6.0_0 Java home: /usr/lib/jvm/java-1.6.0-openjdk-1.6.0.0/jre Default locale: en_US, platform encoding: UTF-8 OS
       name: "Linux" version: "2.6.30.9-96.fc11.i586" arch: "i386" Family:
       "unix"


						



For Windows Users

						To verify that the changes have been implemented correctly, open a terminal and execute the following command:
					
	
							In a command prompt, execute mvn -version
						
C:\> mvn -version Apache
       Maven 2.2.1 (r801777; 2009-08-06 12:16:01-0700) Java version: 1.6.0_17 Java home: C:\Sun\SDK\jdk\jre Default
       locale: en_US, platform encoding: Cp1252 OS name: "windows xp" version: "5.1" arch:
       "x86" Family: "windows"








			You have now successfully configured Maven for use with the examples in this guide.
		


      ⁠1.2. Special Maven Settings for the Microcontainer Examples




			Maven is a modular build system which pulls in dependencies as needed. The examples in this guide assume that you have included the block of XML in Example 1.1, “Example settings.xml File” in your ~/.m2/settings.xml (Linux) or C:\Documents and Settings\username\.m2\settings.xml (Windows). If the file does not exist, you can create it first.
		

      ⁠Example 1.1. Example settings.xml File
​ <settings>
​  <profiles>
​    <profile>
​      <id>jboss-public-repository</id>
​      <repositories>
​        <repository>
​          <id>jboss-public-repository-group</id>
​          <name>JBoss Public Maven Repository Group</name>
​          <url>https://repository.jboss.org/nexus/content/groups/public/</url>
​          <layout>default</layout>
​          <releases>
​            <enabled>true</enabled>
​            <updatePolicy>never</updatePolicy>
​          </releases>
​          <snapshots>
​            <enabled>true</enabled>
​            <updatePolicy>never</updatePolicy>
​          </snapshots>
​        </repository>
​      </repositories>
​      <pluginRepositories>
​        <pluginRepository>
​          <id>jboss-public-repository-group</id>
​          <name>JBoss Public Maven Repository Group</name>
​          <url>https://repository.jboss.org/nexus/content/groups/public/</url>
​          <layout>default</layout>
​          <releases>
​            <enabled>true</enabled>
​            <updatePolicy>never</updatePolicy>
​          </releases>
​          <snapshots>
​            <enabled>true</enabled>
​            <updatePolicy>never</updatePolicy>
​          </snapshots>
​        </pluginRepository>
​      </pluginRepositories>
​    </profile>
​
​
​    <profile>
​      <id>jboss-deprecated-repository</id>
​      <repositories>
​        <repository>
​          <id>jboss-deprecated-repository</id>
​          <name>JBoss Deprecated Maven Repository</name>
​          <url>https://repository.jboss.org/nexus/content/repositories/deprecated/</url>
​          <layout>default</layout>
​          <releases>
​            <enabled>true</enabled>
​            <updatePolicy>never</updatePolicy>
​          </releases>
​          <snapshots>
​            <enabled>false</enabled>
​            <updatePolicy>never</updatePolicy>
​          </snapshots>
​        </repository>
​      </repositories>
​    </profile>
​  </profiles>
​
​  <activeProfiles>
​    <activeProfile>jboss-public-repository</activeProfile>
​    <activeProfile>jboss-deprecated-repository</activeProfile>
​  </activeProfiles>
​
​</settings> 





      ⁠1.3. Downloading the Examples




			The examples in this guide show you how to create a maven project that depends on the JBoss Microcontainer, using Maven. You can download them from images/examples.zip . This location is subject to change, but is included for expediency.
		

			After you have downloaded the ZIP file containing the examples, extract it to a convenient location and look over the examples to familiarize yourself with their structure.
		



      ⁠Chapter 2. Introduction to the Microcontainer




		The JBoss Microcontainer is a refactoring of the JBoss JMX Microkernel to support direct POJO deployment and standalone use outside the JBoss application server.
	

		The Microcontainer is designed to meet specific needs of Java developers who want to use object-oriented programming techniques to rapidly deploy software. In addition, it allows software to be deployed on a wide range of devices, from mobile computing platforms, large-scale grid-computing environments, and everything in between.
	

      ⁠2.1. Features



	
					All the features of the JMX Microkernel
				

	
					Direct POJO deployment (no need for Standard/XMBean or MBeanProxy)
				

	
					Direct IOC style dependency injection
				

	
					Improved life cycle management
				

	
					Additional control over dependencies
				

	
					Transparent AOP integration
				

	
					Virtual File System
				

	
					Virtual Deployment Framework
				

	
					OSGi classloading
				





      ⁠2.2. Definitions




			This guide uses some terms that may not be familiar. Some of them are defined in Microcontainer Definition List.
		

      ⁠Microcontainer Definition List
	JMX Microkernel
	
						The JBoss JMX Microkernel is a modular Java environment. It differs from standard environments like J2EE in that the developer is able to choose exactly which components are part of the environment, and leave out the rest.
					

	POJO
	
						A Plain Old Java Object (POJO) is a modular, reusable Java object. The name is used to emphasize that a given object is an ordinary Java Object, not a special object, and in particular not an Enterprise JavaBean. The term was coined by Martin Fowler, Rebecca Parsons and Josh MacKenzie in September 2000 in a talk where they were pointing out the many benefits of encoding business logic into regular java objects rather than using Entity Beans.
					

	Java Bean
	
						A Java Bean is a reusable software component that can be manipulated visually in a builder tool.
					

						A Java Bean is an independent piece of code. It is not required to inherit from any particular base class or interface. Although Java Beans are primarily created in graphical IDEs, they can also be developed in simple text editors.
					

	AOP
	
						Aspect-Oriented Programming (AOP) is a programming paradigm in which secondary or supporting functions are isolated from the main program's business logic. It is a subset of object-oriented programming.
					





      ⁠2.3. Installation




			The Microcontainer is an integral part of the Enterprise Platform. More information about installing and configuring the Enterprise Platform can be found in the Administration and configuration Guide.
		



      ⁠Chapter 3. Building Services




		Services are pieces of code which perform work needed by multiple clients. For our purposes, we will put some additional constraints on the definition of a service. Services should have unique names which can be referenced, or called, by clients. The internals of a service should be invisible and unimportant to clients. This is the "black box" concept of object-oriented programming (OOP). In OOP, each object is independent, and no other object needs to know how it does its job.
	

		In the context of the Microcontainer, services are built from POJOs. A POJO is nearly a service in its own right, but it can not be accessed by a unique name, and it must be created by the client that needs it.
	

		Although a POJO must be created at run-time by the client, it does not need to be implemented by a separate class in order to provide a well-defined interface. As long as fields and methods are not removed, and access to them is not restricted, there is no need to recompile clients to use a newly-created POJO.
	
Note


			Implementing an interface is only necessary in order to allow a client to choose between alternative implementations. If the client is compiled against an interface, many different implementations of the interface can be provided without having to recompile the client. The interface ensures that the method signatures do not change.
		



		The remainder of this guide consists of creating a Human Resources service, using the Microcontainer to capture and modularize the business logic of the application. After the Microcontainer is installed, the example code is located in examples/User_Guide/gettingStarted/humanResourcesService.
	

      ⁠3.1. Introduction to the Human Resources Example




			As you familiarize yourself with the directory structure of the files in the example, note that it uses the Maven Standard Directory Layout.
		

			The Java source files are located in packages beneath the examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service directory, after you have extracted the ZIP file. Each of these classes represents a simple POJO that does not implement any special interfaces. The most important class is HRManager, which represents the service entry point providing all of the public methods that clients will call. 
			
      ⁠Methods Provided by the HRManager Class
	
						addEmployee(Employee employee)
					

	
						removeEmployee(Employee employee)
					

	
						getEmployee(String firstName, String lastName)
					

	
						getEmployees()
					

	
						getSalary(Employee employee)
					

	
						setSalary(Employee employee, Integer newSalary)
					

	
						isHiringFreeze()
					

	
						setHiringFreeze(boolean hiringFreeze)
					

	
						getSalaryStrategy()
					

	
						setSalaryStrategy(SalaryStrategy strategy)
					





		

			The Human Resources Service is composed of a handful of classes which maintain a list of employees and their details (addresses and salaries, in this case). Using the SalaryStrategy interface it is possible to configure the HRManager so that different salary strategy implementations are available to place minimum and maximum limits on the salaries for different employee roles.
		


      ⁠3.2. Compiling the HRManager Example Project




			To compile the source code, issue mvn compile from the humanResourcesService/ directory. This creates a new directory called target/classes which contains the compiled classes. To clean up the project and remove the target directory, issue the mvn clean command.
		


      ⁠3.3. Creating POJOs




			Before a POJO can be used, you need to create it. You need a naming mechanism that allows you to register a reference to the POJO instance with a name. Clients need this name to use the POJO.
		

			The Microcontainer provides such a mechanism: a Controller. A Controller allows you to deploy your POJO-based services into a run-time environment.
		

      ⁠3.3.1. XML Deployment Descriptors




				After compiling the classes, use an XML deployment descriptor to create instances of them. The descriptor contains a list of beans representing individual instances. Each bean has a unique name, so that it can be called by clients at run-time. The following descriptor deploys an instance of the HRManager:
			
​<?xml version="1.0" encoding="UTF-8"?>
​
​<deployment xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:jboss:bean-deployer:2.0 bean-deployer_2_0.xsd" xmlns="urn:jboss:bean-deployer:2.0">
​  <bean name="HRService" class="org.jboss.example.service.HRManager"/>
​</deployment>


				This XML creates an instance of the HRManager class and registers it with the name HRService. This file is passed to an XML deployer associated with the Microcontainer at run-time, which performs the actual deployment, and instantiates the beans.
			



      ⁠3.4. Connecting POJOs Together




			Individual POJO instances can only provide relatively simple behavior. The true power of POJOs comes from connecting them together to perform complex tasks. How can you wire POJOs together to choose different salary strategy implementations?
		

			The following XML deployment descriptor does just that:
		
​<?xml version="1.0" encoding="UTF-8"?>
​
​<deployment xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:jboss:bean-deployer:2.0 bean-deployer_2_0.xsd" xmlns="urn:jboss:bean-deployer:2.0">
​  <bean name="HRService" class="org.jboss.example.service.HRManager">
​    <property name="salaryStrategy"><inject bean="AgeBasedSalary"/></property>
​  </bean>
​  <bean name="AgeBasedSalary" class="org.jboss.example.service.util.AgeBasedSalaryStrategy"/>
​</deployment>


			This XML creates an instance of the chosen salary strategy implementation by including an additional <bean> element. This time, the AgeBasedSalaryStrategy is chosen. Next the code injects a reference to this bean into the instance of HRManager created using the HRService bean. Injection is possible because the HRManager class contains a setSalaryStrategy(SalaryStrategy strategy) method. Behind the scenes, JBoss Microcontainer calls this method on the newly created HRManager instance and passes a reference to the AgeBasedSalaryStrategy instance.
		

			The XML deployment descriptor causes the same sequence of events to occur as if you had written the following code:
		
​HRManager hrService = new HRManager();
​AgeBasedSalaryStrategy ageBasedSalary = new AgeBasedSalaryStrategy();
​hrService.setSalaryStrategy(ageBasedSalary);


			In addition to performing injection via property setter methods, JBoss Microcontainer can also perform injection via constructor parameters if necessary. For more details please see the 'Injection' chapter in Part II 'POJO Development.'

		

      ⁠3.4.1. Special Considerations




				Although creating instances of classes using the <bean> element in the deployment descriptor is possible, it is not always the best way. For example, creating instances of the Employee and Address classes is unnecessary, because the client creates these in response to input from the user. They remain part of the service but are not referenced in the deployment descriptor.
			

      ⁠Comment Your Code

					You can define multiple beans within a deployment descriptor as long as each has a unique name, which is used to perform injection as shown above. However all of the beans do not necessarily represent services. While a service can be implemented using a single bean, multiple beans are usually used together. One bean typically represents the service entry point, and contains the public methods called by the clients. In this example the entry point is the HRService bean. The XML deployment descriptor does not indicate whether a bean represents a service or whether a bean is the service entry point. It is a good idea to use comments and an obvious naming scheme to delineate service beans from non-service beans.
				



      ⁠3.5. Working with Services




			After creating POJOs and connecting them together to form services, you need to configure the services, test them, and package them.
		

      ⁠3.5.1. Configuring A Service




				Services can be configured by at least two ways:
			
	
						Injecting references between POJO instances
					

	
						Injecting values into POJO properties
					




				In this example, the second method is used. The following deployment descriptor configures the HRManager instance in the following ways:
			
	
						A hiring freeze is implemented.
					

	
						The AgeBasedSalaryStrategy implements new minimum and maximum salary values.
					




				Injecting references between POJO instances is one way of configuring a service however we can also inject values into POJO properties. The following deployment descriptor shows how we can configure the HRManager instance to have a hiring freeze and the AgeBasedSalaryStrategy to have new minimum and maximum salary values:
			
​<?xml version="1.0" encoding="UTF-8"?>
​
​<deployment xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="urn:jboss:bean-deployer:2.0 bean-deployer_2_0.xsd" xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="HRService" class="org.jboss.example.service.HRManager">
​    <property name="hiringFreeze">false</property>
​    <property name="salaryStrategy"><inject bean="AgeBasedSalary"/></property>
​  </bean>
​
​  <bean name="AgeBasedSalary" class="org.jboss.example.service.util.AgeBasedSalaryStrategy">
​    <property name="minSalary">1000</property> <property name="maxSalary">80000</property>
​  </bean>
​
​</deployment>


				The classes must have public setter methods for the relevant properties so that values can be injected. For example, the HRManager class has a setHiringFreeze(boolean hiringFreeze) method and the AgeBasedSalaryStrategy class has setMinSalary(int minSalary) and setMaxSalary(int maxSalary) methods.
			

				The values in the deployment descriptor are converted from strings into the relevant types (boolean, int etc...) by JavaBean PropertyEditors. Many PropertyEditors are provided by default for standard types, but you can create your own if necessary. See the Properties chapter in Part II 'POJO Development' for more details.

			


      ⁠3.5.2. Testing A Service




				After you have created your POJOs and connected them together to form services, you need to test them. JBoss Microcontainer allows unit testing individual POJOs as well as services, through the use of a MicrocontainerTest class.
			

				The org.jboss.test.kernel.junit.MicrocontainerTest class inherits from junit.framework.TestCase, setting up each test by bootstrapping JBoss Microcontainer and adding a BasicXMLDeployer. It then searches the classpath for an XML deployment descriptor with the same name as the test class, ending in .xml and residing in a directory structure representing the class's package name. Any beans found in this file are deployed and can then be accessed using a convenience method called getBean(String name).
			

				Examples of these deployment descriptors can be found in the Example 3.1, “Listing of the src/test/resources Directory”.
			

      ⁠Example 3.1. Listing of the src/test/resources Directory

├── log4j.properties
└── org
    └── jboss
        └── example
            └── service
                ├── HRManagerAgeBasedTestCase.xml
                ├── HRManagerLocationBasedTestCase.xml
                ├── HRManagerTestCase.xml
                └── util
                    ├── AgeBasedSalaryTestCase.xml
                    └── LocationBasedSalaryTestCase.xml




				The test code is located in the src/test/java directory:
			

      ⁠Example 3.2. Listing of the src/test/java Directory

└── org
    └── jboss
        └── example
            └── service
                ├── HRManagerAgeBasedTestCase.java
                ├── HRManagerLocationBasedTestCase.java
                ├── HRManagerTestCase.java
                ├── HRManagerTest.java
                ├── HRManagerTestSuite.java
                └── util
                    ├── AgeBasedSalaryTestCase.java
                    ├── LocationBasedSalaryTestCase.java
                    └── SalaryStrategyTestSuite.java




				The HRManagerTest class extends MicrocontainerTest in order to set up a number of employees to use as the basis for the tests. Individual test cases then subclass HRManagerTest to perform the actual work. Also included are a couple of TestSuite classes that are used to group individual test cases together for convenience.
			

				To run the tests, enter mvn test from the humanResourcesService/ directory. You should see some DEBUG log output which shows JBoss Microcontainer starting up and deploying beans from the relevant XML file before running each test. At the end of the test the beans are undeployed and the Microcontainer is shut down.
			
Note


					Some of the tests, such as HRManagerTestCase, AgeBasedSalaryTestCase, and LocationBasedSalaryTestCase, unit test individual POJOs. Other tests, such as HRManagerAgeBasedTestCase and HRManagerLocationBasedTestCase unit test entire services. Either way, the tests are run in the same manner. Using the MicrocontainerTest class makes it easy to set up and conduct comprehensive tests for any part of your code.
				

					The Address and Employee classes are not tested here. Writing tests for them is up to you.
				




      ⁠3.5.3. Packaging A Service




				After testing your service, it is time to package it up so that others can use it. The simplest way to do this is to create a JAR containing all of the classes. You can choose to include the deployment descriptor if there is a sensible default way to configure the service, but this is optional.
			

      ⁠Procedure 3.1. Packaging a Service
	Place the deployment descriptor in the META-INF directory (optional)

						If you do choose to include the deployment descriptor, by convention it should be named jboss-beans.xml and should be placed in a META-INF directory. This is the default layout for the Enterprise Platform, so the JAR deployer recognizes this layout and automatically performs the deployment.
					

						The deployment descriptor is not included in the Human Resources example, because the service is configured by editing the descriptor directly, as a separate file.
					

	Generate the JAR

						To generate a JAR containing all of the compiled classes, enter mvn package from the humanResourcesService/ directory.
					

	Make the JAR available to other Maven projects

						To make the JAR available to other Maven projects, enter mvn install in order to copy it to your local Maven repository. The final layout of the JAR is shown in Example 3.3, “Listing of the org/jboss/example/service and META-INFDirectories”.
					




      ⁠Example 3.3. Listing of the org/jboss/example/service and META-INFDirectories

`-- org
    `-- jboss
        `-- example
            `-- service
                |-- Address.java
                |-- Employee.java
                |-- HRManager.java
                `-- util
                    |-- AgeBasedSalaryStrategy.java
                    |-- LocationBasedSalaryStrategy.java
                    `-- SalaryStrategy.java
`--META-INF
    `-- MANIFEST.MF
    `-- maven
        `-- org.jboss.micrcontainer.examples
	        `-- humanResourceService



Note


					The META-INF/maven directory is automatically created by Maven, and will not be present if you are using a different build system.
				






      ⁠Chapter 4. Using Services




		The previous chapter guided you through creating, configuring, testing and packaging a service. The next step is to create a client which will perform actual work using the service.
	

		The client in this example uses a Text User Interface (TUI) to accept input from the user and output results. This reduces the size and complexity of the example code.
	

		All of the necessary files are located in the examples/User_Guide/gettingstarted/commandLineClient directory, which follows the Maven Standard Directory Layout, as seen in Example 4.1, “Listing for examples/User_Guide/gettingstarted/commandLineClient Directory”.
	

      ⁠Example 4.1. Listing for examples/User_Guide/gettingstarted/commandLineClient Directory

├── pom.xml
├── src
│   ├── main
│   │   ├── assembly
│   │   │   ├── aop.xml
│   │   │   ├── classloader.xml
│   │   │   ├── common.xml
│   │   │   └── pojo.xml
│   │   ├── config
│   │   │   ├── aop-beans.xml
│   │   │   ├── classloader-beans.xml
│   │   │   ├── pojo-beans.xml
│   │   │   └── run.sh
│   │   ├── java
│   │   │   └── org
│   │   │       └── jboss
│   │   │           └── example
│   │   │               └── client
│   │   │                   ├── Client.java
│   │   │                   ├── ConsoleInput.java
│   │   │                   ├── EmbeddedBootstrap.java
│   │   │                   └── UserInterface.java
│   │   └── resources
│   │       └── log4j.properties
│   └── test
│       ├── java
│       │   └── org
│       │       └── jboss
│       │           └── example
│       │               └── client
│       │                   ├── ClientTestCase.java
│       │                   ├── ClientTestSuite.java
│       │                   └── MockUserInterface.java
│       └── resources
│           └── jboss-beans.xml
└── target
    └── classes
        └── log4j.properties




		The client consists of three classes and one interface, located in the org/jboss/example/client directory.
	

		UserInterface describes methods that the client calls at run-time to request user input. ConsoleInput is an implementation of UserInterface that creates a TUI which the user uses to interact with the client. The advantage of this design is that you can easily create a Swing implementation of UserInterface at a later date and replace the TUI with a GUI. You can also simulate the data-entry process with a script. Then you can check the behavior of the client automatically using conventional JUnit test cases found in Example 3.2, “Listing of the src/test/java Directory”.
	

		For the build to work you must first build and install auditAspect.jar from the examples/User_Guide/gettingStarted/auditAspect directory using the mvn install command. A number of different client distributions are created, including one based on AOP which relies on auditAspect.jar being available in the local Maven repository.
	

		If you previously typed mvn install from the examples/User_Guide/gettingStarted directory then humanResourcesService.jar and auditAspect.jar have already been built and packaged, along with the client, so this step will not be necessary.
	

		To compile the source code, all of the steps in Procedure 4.1, “Compiling the Source Code” are performed when you issue the mvn package command from the commandLineClient directory.
	

      ⁠Procedure 4.1. Compiling the Source Code
	
				Run the unit tests.
			

	
				Build a client JAR.
			

	
				Assemble a distribution containing all of the necessary files.
			




		After compiling and packaging the client, the directory structure in the commandLineClient/target directory includes the subdirectories described in Example 4.2, “Subdirectories of the commandLineClient/target Directory”.
	

      ⁠Example 4.2. Subdirectories of the commandLineClient/target Directory
	client-pojo
	
						used to call the service without AOP.
					

	client-cl
	
						used to demonstrate classloading features.
					

	client-aop
	
						Adding AOP support. See Chapter 5, Adding Behavior with AOP for more details.
					






		Each sub-directory represents a different distribution with all of the shell scripts, JARs, and XML deployment descriptors needed to run the client in different configurations. The rest of this chapter uses the client-pojo distribution found in the client-pojo sub-directory, which is listed in Example 4.3, “Listing of the client-pojo Directory”.
	

      ⁠Example 4.3. Listing of the client-pojo Directory

       |-- client-1.0.0.jar
       |-- jboss-beans.xml
       |-- lib
       |   |-- concurrent-1.3.4.jar
       |   |-- humanResourcesService-1.0.0.jar
       |   |-- jboss-common-core-2.0.4.GA.jar
       |   |-- jboss-common-core-2.2.1.GA.jar
       |   |-- jboss-common-logging-log4j-2.0.4.GA.jar
       |   |-- jboss-common-logging-spi-2.0.4.GA.jar
       |   |-- jboss-container-2.0.0.Beta6.jar
       |   |-- jboss-dependency-2.0.0.Beta6.jar
       |   |-- jboss-kernel-2.0.0.Beta6.jar
       |   |-- jbossxb-2.0.0.CR4.jar
       |   |-- log4j-1.2.14.jar
       |   `-- xercesImpl-2.7.1.jar
       `-- run.sh




		To run the client, change to the client-pojo directory and type ./run.sh. The Example 4.4, “HRManager Menu Screen” appears.
	

      ⁠Example 4.4. HRManager Menu Screen

       Menu:

       d) Deploy Human Resources service
       u) Undeploy Human Resources service

       a) Add employee
       l) List employees
       r) Remove employee
       g) Get a salary
       s) Set a salary
       t) Toggle hiring freeze

       m) Display menu
       p) Print service status
       q) Quit
       >




		To select an option, enter the letter shown on the left-hand side and press RETURN. For example to display the menu options enter m followed by RETURN. Entering more than one letter or entering an invalid option results in an error message.
	
Important


			The run.sh script sets up the run-time environment by adding all of the JARs found in the lib/ directory to the classpath using the java.ext.dirs system property. It also adds the current directory and the client-1.0.0.jar using the -cp flag so that the jboss-beans.xml deployment descriptor can be found at run-time along with the org.jboss.example.client.Client class which is called to start the application.
		



      ⁠4.1. Bootstrapping the Microcontainer




			Before using the client to deploy and call your service, take a closer look at what happened during its construction:
		
​public Client(final boolean useBus) throws Exception {
​    this.useBus = useBus;
​
​    ClassLoader cl = Thread.currentThread().getContextClassLoader();
​    url = cl.getResource("jboss-beans.xml");
​
​    // Start JBoss Microcontainer
​    bootstrap = new EmbeddedBootstrap();
​    bootstrap.run();
​
​    kernel = bootstrap.getKernel();
​    controller = kernel.getController();
​    bus = kernel.getBus();
​}
​
​		
​		
​		
​


			First of all a URL representing the jboss-beans.xml deployment descriptor is created. This is later required so that the XML deployer can deploy and undeploy beans declared in the file. The getResource() method of the application classloader is used because the jboss-beans.xml file is included on the classpath. This is optional; the name and location of the deployment descriptor are unimportant as long as the URL is valid and reachable.
		

			Next an instance of JBoss Microcontainer is created, along with an XML deployer. This process is called bootstrapping and a convenience class called BasicBootstrap is provided as part of the Microcontainer to allow for programmatic configuration. To add an XML deployer, extend BasicBootstrap to create an EmbeddedBootstrap class and override the protected bootstrap() method as follows:
		
​public class EmbeddedBootstrap extends BasicBootstrap {
​    protected BasicXMLDeployer deployer;
​    public EmbeddedBootstrap() throws Exception {
​	super();
​    }
​
​    public void bootstrap() throws Throwable {
​	super.bootstrap();
​	deployer = new BasicXMLDeployer(getKernel());
​	Runtime.getRuntime().addShutdownHook(new Shutdown());
​    }
​
​    public void deploy(URL url) {
​	...
​	deployer.deploy(url);
​	...
​	    }
​
​    public void undeploy(URL url) {
​	...
​	deployer.undeploy(url);
​	...
​	    }
​
​    protected class Shutdown extends Thread {
​	public void run() {
​	    log.info("Shutting down");
​	    deployer.shutdown();
​	}
​    }
​}
​		
​		
​		
​


			The shutdown hook ensures that when the JVM exits, all of the beans are undeployed in the correct order. The public deploy/undeploy methods delegate to the BasicXMLDeployer so that beans declared in jboss-beans.xml can be deployed and undeployed.
		

			Finally references to the Microcontainer controller and bus are restored, so you can look up bean references by name and access them directly or indirectly as necessary.
		


      ⁠4.2. Deploying the Service




			After creating the client, you can deploy the Human Resources service. This is done by entering the d option from the TUI. Output indicates that the BasicXMLDeployer has parsed the jboss-beans.xml file using the URL, and instantiated the beans found within.
		
Note


				The Microcontainer is able to instantiate the beans because their classes are available in the extension classpath inside the lib/humanResourcesService.jar file. You can also place these classes in an exploded directory structure and add it to the application classpath, but packaging them in a JAR is typically more convenient.
			



			The deployment descriptor is entirely separate from the humanResourcesService.jar file. This enables easy editing of it for testing purposes. The jboss-beans.xml file in the example contains some commented-out fragments of XML which show some of the possible configurations.
		
​<?xml version="1.0" encoding="UTF-8"?>
​<deployment xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
​	    xsi:schemaLocation="urn:jboss:bean-deployer:2.0 bean-deployer_2_0.xsd"
​	    xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="HRService" class="org.jboss.example.service.HRManager">
​    <!-- <property name="hiringFreeze">true</property>
​	 <property name="salaryStrategy"><inject bean="AgeBasedSalary"/></property> -->
​  </bean>
​
​  <!-- <bean name="AgeBasedSalary" class="org.jboss.example.service.util.AgeBasedSalaryStrategy">
​       <property name="minSalary">1000</property>
​       <property name="maxSalary">80000</property>
​     </bean>
​
​     <bean name="LocationBasedSalary"
​	   class="org.jboss.example.service.util.LocationBasedSalaryStrategy">
​       <property name="minSalary">2000</property>
​       <property name="maxSalary">90000</property>
​       </bean> -->
​
​</deployment>
​		
​		
​		
​

Important


				Depending on how you access the service at run-time, you may need to shut down the application and restart it again to redeploy the service and see your changes. This reduces the flexibility of the application, but results in faster performance at run-time. Alternatively you may be able to simply redeploy the service while the application is running. This increases flexibility but results in slower run-time performance. Keep these trade-offs under consideration when designing your applications.
			




      ⁠4.3. Direct Access




			If no parameters are given to the run.sh script when the client is started, a reference to the HRService bean is looked up using the Microcontainer controller after the service is deployed:
		
​private HRManager manager;
​...
​private final static String HRSERVICE = "HRService";
​
​...
​void deploy() {
​    bootstrap.deploy(url);
​    if (!useBus && manager == null) {
​	ControllerContext context = controller.getInstalledContext(HRSERVICE);
​	if (context != null) { manager = (HRManager) context.getTarget(); }
​    }
​}
​		
​		
​		
​


			Rather than immediately looking up a reference to the bean instance, the example first looks up a reference to a ControllerContext, then obtains a reference to the bean instance from the context using the getTarget() method. The bean can exist within the Microcontainer in any of the states listed in States of a Bean Within the Microcontainer.
		

      ⁠States of a Bean Within the Microcontainer
	
					NOT_INSTALLED
				

	
					DESCRIBED
				

	
					INSTANTIATED
				

	
					CONFIGURED
				

	
					INSTALLED
				




			To keep track of which state the bean is in, wrap it in another object called a context that describes the current state. The name of the context is the same as the bean name. Once a context reaches the INSTALLED state, the bean it represents is considered to be deployed.
		

			After creating a reference to the bean instance representing the service entry point, you can call methods on it to preform work:
		
​@SuppressWarnings("unchecked")
​    
​    Set<Employee> listEmployees() {
​    if (useBus)
​	...
​    else
​	return manager.getEmployees();
​}
​
​		
​		
​		
​


			The client is accessing the service directly since it is using a reference to the actual bean instance. Performance is good, because each method call goes directly to the bean. What happens, however, if you want to reconfigure the service and redeploy it while the application is running?
		

			Reconfiguration is achieved by making changes to the XML deployment descriptor and saving the file. In order to redeploy the service, the current instance must be undeployed. During undeployment the Microcontainer controller releases its reference to the bean instance, along with any dependent beans. These beans will subsequently become available for garbage collection because they are no longer required by the application. Redeploying the service creates new bean instances representing the new configuration. Any subsequent look-ups from clients will retrieve references to these new instances and they will be able to access the reconfigured service.
		

			The problem is that the reference to the bean instance representing our service entry point is cached when you deploy the service for the first time. Undeploying the service has no affect, since the bean instance can still be accessed using the cached reference and it will not be garbage collected until the client releases it. Along the same line, deploying the service again will not cause another look-up because the client already has a cached reference. It will therefore continue to use the bean instance representing the initial service configuration.
		

			You can test this behavior by typing u followed by RETURN to undeploy the current service. You should still be able to access the service from the client even though it is 'undeployed'. Next, make some changes to the configuration using the jboss-beans.xml file, save the file, and deploy it again using the d option. Printing out the status of the service using the p option shows that the client is still accessing the initial instance of the service that was deployed.
		
Warning


				Even if you modify the client to look up a new reference each time the service is redeployed, new developers may hand out copies of this reference to other objects, by mistake. If all of these references are not cleaned up during redeployment, the same caching problem can occur.
			



			To reliably redeploy the reconfigured service, shut down the application completely using the 'q' option and restart it again using the run.sh script. For enterprise services such as Transactions, Messaging and Persistence this is perfectly acceptable behavior, since they are generally always in use. They cannot be redeployed at run-time and also benefit from the high performance given by using direct access. If your service falls into this category, consider using direct access via the Microcontainer controller.
		


      ⁠4.4. Indirect Access




			The run.sh script can be called with an optional parameter bus, which causes calls to the Human Resources service to use the Microcontainer bus.
		

			Instead of using a direct reference to the bean instance obtained from the Microcontainer controller, the new behavior is to call an invoke() method on the bus, passing in the bean name, method name, method arguments and method types. The bus uses this information to call the bean on the client's behalf.
		
​private final static String HRSERVICE = "HRService";
​
​...
​
​    @SuppressWarnings("unchecked")
​	Set<Employee> listEmployees() {
​	if (useBus)
​	    return (Set<Employee>) invoke(HRSERVICE, "getEmployees", new Object[] {}, new String[] {});
​	else
​	    return manager.getEmployees();
​    }
​
​private Object invoke(String serviceName, String methodName, Object[] args, String[] types) {
​    Object result = null;
​    try {
​	result = bus.invoke(serviceName, methodName, args, types);
​    } catch (Throwable t) {
​	t.printStackTrace();
​    }
​    return result;
​}

			The bus looks up the reference to the named bean instance and calls the chosen method using reflection. The client never has a direct reference to the bean instance, so it is said to accesses the service indirectly. Since the bus does not cache the reference, you can safely make changes to the service configuration, and it can be redeployed at run-time. Subsequent calls by the client will use the new reference, as expected. The client and service have been decoupled.
		
Note


				This behavior can be tested by deploying the service and using the p option to print out the status. Undeploy the service using the u option and notice that it is inaccessible. Next, make some changes to jboss-beans.xml file, save the changes, and deploy it again using the d option. Print out the status again using the p option. The client is accessing the new service configuration.
			



			Because the bus uses reflection to call bean instances, it is a slower than direct access. The benefit of the approach is that only the bus has references to the bean instances. When a service is redeployed, all of the existing references can be cleaned up and replaced with new ones. This way, a service can be reliably redeployed at run-time. Services that are not used very often or that are specific to certain applications are good candidates for indirect access using the Microcontainer bus. Often, the reduction in performance is outweighed by the flexibility that this provides.
		


      ⁠4.5. Dynamic Classloading




			So far you have used the extension and application classloaders to load all of the classes in the application. The application classpath is set up by the run.sh script using the -cp flag to include the current directory and the client-1.0.0.jar, as shown here:
		
java -Djava.ext.dirs=`pwd`/lib -cp .:client-1.0.0.jar org.jboss.example.client.Client $1


			For convenience the JARs in the lib directory were added to the extension classloader's classpath using the java.ext.dirs system property, rather than listing the full path to each of the JARs after the -cp flag. Because the classloader extension is the parent of the classloader application, the client classes is able to find all of the Microcontainer classes and the Human Resources service classes at run-time.
		
Note


				With Java versions 6 and higher, you can use a wild-card to include all JARs in a directory with the -cp flag: java -cp `pwd`/lib/*:.:client-1.0.0.jar org.jboss.example.client.Client $1
			

				Here, all of the classes in the application will be added to the application classloader's classpath, and the extension classloader's classpath will retain its default value.
			



			What happens if you need to deploy an additional service at run-time? If the new service is packaged in a JAR file, it must be visible to a classloader before any of its classes can be loaded. Because you have already set up the classpath for the application classloader (and extension classloader) on start-up, it is not easy to add the URL of the JAR. The same situation applies if the service classes are contained in a directory structure. Unless the top-level directory is located in the current directory (which is on the application classpath) then the classes will not be found by the application classloader.
		

			If you wish to redeploy an existing service, changing some of its classes, you need to work around security constraints, which forbid an existing classloader from reloading classes.
		

			The goal is to create a new classloader that knows the location of the new service's classes, or that can load new versions of an existing service's classes, in order to deploy the service's beans. JBoss Microcontainer uses the <classloader> element in the deployment descriptor to accomplish this.
		

			The client-cl distribution contains the file listed in the Example 4.5, “Listing of the commandLineClient/target/client-cl Directory” .
		

      ⁠Example 4.5. Listing of the commandLineClient/target/client-cl Directory

       |-- client-1.0.0.jar
       |-- jboss-beans.xml
       |-- lib
       |   |-- concurrent-1.3.4.jar
       |   |-- jboss-common-core-2.0.4.GA.jar
       |   |-- jboss-common-core-2.2.1.GA.jar
       |   |-- jboss-common-logging-log4j-2.0.4.GA.jar
       |   |-- jboss-common-logging-spi-2.0.4.GA.jar
       |   |-- jboss-container-2.0.0.Beta6.jar
       |   |-- jboss-dependency-2.0.0.Beta6.jar
       |   |-- jboss-kernel-2.0.0.Beta6.jar
       |   |-- jbossxb-2.0.0.CR4.jar
       |   |-- log4j-1.2.14.jar
       |   `-- xercesImpl-2.7.1.jar
       |-- otherLib
       |   `-- humanResourcesService-1.0.0.jar
       |`-- run.sh




			The humanResourcesService.jar file has been moved to a new sub-directory called otherLib. It is no longer available to either the extension or application classloaders whose classpaths are setup in the run.sh script:
		
java -Djava.ext.dirs=`pwd`/lib -cp .:client-1.0.0.jar org.jboss.example.client.Client $1


			To work around this, create a new classloader during the deployment of the service, load it in the service classes, and create instances of the beans. To see how this is done, look at the contents of the jboss-beans.xml file:
		
​<?xml version="1.0" encoding="UTF-8"?>
​
​<deployment xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"            
​	    xsi:schemaLocation="urn:jboss:bean-deployer:2.0 bean-deployer_2_0.xsd"
​	    xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="URL" class="java.net.URL">
​    <constructor>
​      <parameter>file:/Users/newtonm/jbossmc/microcontainer/trunk/docs/examples/User_Guide/gettingStarted/commandLineClient/target/client-cl.dir/otherLib/humanResourcesService-1.0.0.jar</parameter>
​    </constructor>
​  </bean>
​
​  <bean name="customCL" class="java.net.URLClassLoader">
​    <constructor>
​      <parameter>
​	<array>
​	  <inject bean="URL"/> 
​	</array>
​      </parameter>
​    </constructor>
​  </bean>
​
​  <bean name="HRService" class="org.jboss.example.service.HRManager">
​    <classloader><inject bean="customCL"/></classloader>
​    <!-- <property name="hiringFreeze">true</property>
​	 <property name="salaryStrategy"><inject bean="AgeBasedSalary"/></property> -->
​  </bean>
​
​  <!-- <bean name="AgeBasedSalary" class="org.jboss.example.service.util.AgeBasedSalaryStrategy">
​       <property name="minSalary">1000</property>
​       <property name="maxSalary">80000</property>
​       </bean>
​
​<bean name="LocationBasedSalary" class="org.jboss.example.service.util.LocationBasedSalaryStrategy">
​<property name="minSalary">2000</property>
​<property name="maxSalary">90000</property>
​</bean> -->
​
​</deployment>
​		
​		
​		
​

	
					First, create an instance of java.net.URL called URL, using parameter injection in the constructor to specify the location of the humanResourcesService.jar file on the local file-system.
				

	
					Next, create an instance of a URLClassLoader by injecting the URL bean into the constructor as the only element in an array.
				

	
					Include a <classloader> element in your HRService bean definition and inject the customCL bean. This specifies that the HRManager class needs to be loaded by the customCL classloader.
				




			You need a way to decide which classloader to use for the other beans in the deployment. All beans in the deployment use the current thread's context classloader. In this case the thread that handles deployment is the main thread of the application which has its context classloader set to the application classloader on start-up. If you wish, you can specify a different classloader for the entire deployment using a <classloader> element, as shown in Example 4.6, “Specifying a Different Classloader”.
		

      ⁠Example 4.6. Specifying a Different Classloader
​<?xml version="1.0" encoding="UTF-8"?>
​
​<deployment xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"            
​	    xsi:schemaLocation="urn:jboss:bean-deployer:2.0 bean-deployer_2_0.xsd"
​	    xmlns="urn:jboss:bean-deployer:2.0">
​
​  <classloader><inject bean="customCL"/></classloader>
​
​  <bean name="URL" class="java.net.URL">
​    <constructor>
​      <parameter>file:/Users/newtonm/jbossmc/microcontainer/trunk/docs/examples/User_Guide/gettingStarted/commandLineClient/target/client-cl.dir/otherLib/humanResourcesService-1.0.0.jar</parameter>
​    </constructor>
​  </bean>
​
​  <bean name="customCL" class="java.net.URLClassLoader">
​    <constructor>
​      <parameter>
​	<array>
​	  <inject bean="URL"/> 
​	</array>
​      </parameter>
​    </constructor>
​  </bean>
​
​  ...
​
​</deployment>
​			
​			
​			
​




			This would be necessary to allow for reconfiguration of the service by uncommenting the AgeBasedSalary or LocationBasedSalary beans. Classloaders specified at the bean level override the deployment level classloader. To override the deployment level classloader altogether, and use the default classloader for a bean, use the <null/> value as follows:
		
​<bean name="HRService" class="org.jboss.example.service.HRManager">
​  <classloader><null/></classloader>
​</bean>
​		
​		
​		
​


      ⁠4.5.1. Problems With Classloaders Created with Deployment Descriptors




				If you create a new classloader for your service using the deployment descriptor, you may not be able to access classes loaded by it from the application classloader. In the HRManager example, the client is no longer able to cache a direct reference to the bean instance when using the Microcontainer controller.
			

				To see this behavior, start the client using the run.sh command, then try to deploy the service. A java.lang.NoClassDefFoundError exception is thrown and the application exits.
			

				In this scenario, you must use the bus to access the service indirectly and provide access to any classes shared by the client in the application classpath. In this example, the affected classes are Address, Employee, and SalaryStrategy.
			




      ⁠Chapter 5. Adding Behavior with AOP




		Object Oriented Programming (OOP) contains many useful techniques for software development including encapsulation, inheritance, and polymorphism. However, it does not solve the problem of addressing logic that is often repeated in many different classes. Examples of this include logging, security, and transactional logic which is traditionally hard-coded into each class. This type of logic is called a cross-cutting concern.
	

		Aspect Oriented Programming (AOP) works to allow cross-cutting concerns to be applied to classes after they have been compiled. This keeps the source code free of logic which is not central to the main purpose of the class and streamlines maintenance. The method depends on the AOP implementation. Typically if a class implements an interface, each method call to an instance of the class first passes through a proxy. This proxy implements the same interface, adding the required behavior. Alternatively, if an interface is not used, then the java bytecode of the compiled class is modified: the original methods are renamed and replaced by methods that implement the cross-cutting logic. These new methods then call the original methods after the cross-cutting logic has been executed. Another method to achieve the same result is modifying the bytecode to create a subclass of the original class that overrides its methods. The overridden methods then execute the cross-cutting logic before calling the corresponding methods of the super class.
	

		JBoss AOP is a framework for AOP. Using it, you can create cross-cutting concerns using conventional java classes and methods. In AOP terminology each concern is represented by an aspect that you implement using a simple POJO. Behavior is provided by methods within the aspect called advices. These advices follow certain rules for their parameter, and return types and any exceptions that they throw. Within this framework, you can use conventional object-oriented notions such as inheritance, encapsulation, and composition to make your cross-cutting concerns easy to maintain. Aspects are applied to code using an expression language that allows you to specify which constructors, methods and even fields to target. You can quickly change the behavior of multiple classes by editing a configuration file.
	

		This chapter contains examples which demonstrate how to use JBoss AOP alongside the Microcontainer to create and apply an auditing aspect to the Human Resources Service. The auditing code could be placed within the HRManager class, but it would clutter the class with code which is not relevant to its central purpose, bloating it and making it harder to maintain. The design of the aspect also provide modularity, making it easy to audit other classes in the future, if the scope of the project changes.
	

		AOP can also be used to apply additional behavior during the deployment phase. This example will create and bind a proxy to a bean instance into a basic JNDI service, allowing it to be accessed using a JNDI look-up instead of the Microcontainer controller.
	

      ⁠5.1. Creating An Aspect




			The examples/User_Guide/gettingStarted/auditAspect directory contains all the files needed to create the aspect.
		
	
					pom.xml
				

	
					src/main/java/org/jboss/example/aspect/AuditAspect.java
				




      ⁠Example 5.1. Example POJO
​public class AuditAspect {
​
​    private String logDir;
​    private BufferedWriter out;
​
​    public AuditAspect() {
​        logDir = System.getProperty("user.dir") + "/log";
​
​        File directory = new File(logDir);
​        if (!directory.exists()) {
​            directory.mkdir();
​        }
​    }
​
​    public Object audit(ConstructorInvocation inv) throws Throwable {
​        SimpleDateFormat formatter = new SimpleDateFormat("ddMMyyyy-kkmmss");
​        Calendar now = Calendar.getInstance();
​        String filename = "auditLog-" + formatter.format(now.getTime());
​
​        File auditLog = new File(logDir + "/" + filename);
​        auditLog.createNewFile();
​        out = new BufferedWriter(new FileWriter(auditLog));
​        return inv.invokeNext();
​    }
​
​    public Object audit(MethodInvocation inv) throws Throwable {
​        String name = inv.getMethod().getName();
​        Object[] args = inv.getArguments();
​        Object retVal = inv.invokeNext();
​
​        StringBuffer buffer = new StringBuffer();
​        for (int i=0; i < args.length; i++) {
​            if (i > 0) {
​                buffer.append(", ");
​            }
​            buffer.append(args[i].toString());
​        }
​
​        if (out != null) {
​            out.write("Method: " + name);
​            if (buffer.length() > 0) {
​                out.write(" Args: " + buffer.toString());
​            }
​            if (retVal != null) {
​		out.write(" Return: " + retVal.toString());
​            }
​            out.write("\n");
​            out.flush();
​        }
​        return retVal;
​    }
​}
​			
​			
​			
​




      ⁠Procedure 5.1. Creating the POJO
	
					The constructor checks for the presence of a log directory in the current working directory, and creates one if not found.
				

	
					Next, an advice is defined. This advice is called whenever the constructor of the target class is called. This creates a new log file within the log directory to record method calls made on different instances of the target class in separate files.
				

	
					Finally, another advice is defined. This advice applies to each method call made on the target class.The method name and arguments are stored, along with the return value. This information is used to construct an audit record and write it to the current log file. Each advice calls inv.invokeNext(), which chains the advices together if more than one cross-cutting concern has been applied, or to call the target constructor/method.
				



Note


				Each advice is implemented using a method that takes an invocation object as a parameter, throws Throwable and returns Object. At design time you do not know which constructors or methods these advices will be applied to, so make the types as generic as possible.
			



			To compile the class and create an auditAspect.jar file that can be used by other examples, type mvn install from the auditAspect directory.
		


      ⁠5.2. Configuring the Microcontainer for AOP




			Before applying the audit aspect to the HR Service, a number of JARs must be added to the extension classpath. They are in the lib sub-directory of the client-aop distribution located in the examples/User_Guide/gettingStarted/commandLineClient/target/client-aop.dir directory:
		

      ⁠Example 5.2. Listing of the examples/User_Guide/gettingStarted/commandLineClient/target/client-aop.dir Directory

        |-- client-1.0.0.jar
        |-- jboss-beans.xml
        |-- lib
        |-- auditAspect-1.0.0.jar
        |-- concurrent-1.3.4.jar
        |-- humanResourcesService-1.0.0.jar
        |-- javassist-3.6.0.GA.jar
        |-- jboss-aop-2.0.0.beta1.jar
        |-- jboss-aop-mc-int-2.0.0.Beta6.jar
        |-- jboss-common-core-2.0.4.GA.jar
        |-- jboss-common-core-2.2.1.GA.jar
        |-- jboss-common-logging-log4j-2.0.4.GA.jar
        |-- jboss-common-logging-spi-2.0.4.GA.jar
        |-- jboss-container-2.0.0.Beta6.jar
        |-- jboss-dependency-2.0.0.Beta6.jar
        |-- jboss-kernel-2.0.0.Beta6.jar
        |-- jbossxb-2.0.0.CR4.jar
        |-- log4j-1.2.14.jar
        |-- trove-2.1.1.jar
        `-- xercesImpl-2.7.1.jar
        |-- log
        `-- auditLog-18062010-122537
        `-- run.sh




			First, lib/auditAspect-1.0.0.jar is required to create an instance of the aspect at run-time, in order to execute the logic. Next the jar file for JBoss AOP (jboss-aop.jar), along with its dependencies javassist and trove, adds the AOP functionality. Finally, the jboss-aop-mc-int jar is required because it contains an XML schema definition that allows you to define aspects inside an XML deployment descriptor. It also contains integration code to create dependencies between normal beans and aspect beans within the Microcontainer, allowing you to add behavior during the deployment and undeployment phases.
		

			Because you are using Maven2 to assemble the client-aop distribution, you should add these JAR files by declaring the appropriate dependencies in your pom.xml file and creating a valid assembly descriptor. A sample pom.xml snippet is shown in Example 5.3, “Example pom.xml Excerpt for AOP”. To perform your build using Ant, the procedure will be different.
		

      ⁠Example 5.3. Example pom.xml Excerpt for AOP
<dependency>
  <groupId>org.jboss.microcontainer.examples</groupId>
  <artifactId>jboss-oap</artifactId>
  <version>2.0.0</version>
</dependency>
<dependency>
  <groupId>org.jboss.microcontainer.examples</groupId>
  <artifactId>javassist</artifactId>
  <version>3.6.0.GA</version>
</dependency>
<dependency>
  <groupId>org.jboss.microcontainer.examples</groupId>
  <artifactId>trove</artifactId>
  <version>2.1.1</version>
</dependency>
<dependency>
  <groupId>org.jboss.microcontainer.examples</groupId>
  <artifactId>jboss-aop-mc-int</artifactId>
  <version>2.0.0.Beta6</version>
</dependency>




      ⁠5.3. Applying An Aspect




			Now that you have a valid distribution containing everything you need, you can configure jboss-beans.xml to apply the audit aspect. It is in examples/User_Guide/gettingStarted/commandLineClient/target/client-aop.dir.
		
​<?xml version="1.0" encoding="UTF-8"?>
​
​<deployment xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
​            xsi:schemaLocation="urn:jboss:bean-deployer:2.0 bean-deployer_2_0.xsd"
​            xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="AspectManager" class="org.jboss.aop.AspectManager">
​    <constructor factoryClass="org.jboss.aop.AspectManager"
​		 factoryMethod="instance"/>
​  </bean>
​
​  <aop:aspect xmlns:aop="urn:jboss:aop-beans:1.0"
​	      name="AuditAspect" class="org.jboss.example.aspect.AuditAspect"
​	      method="audit" pointcut="execution(public org.jboss.example.service.HRManager->new(..)) OR                                        execution(public * org.jboss.example.service.HRManager->*(..))">
​  </aop:aspect>
​
​  ...
​
​</deployment>
​
​		
​		
​		
​


      ⁠Procedure 5.2. Explanation of the Code to Apply an Aspect
	
					Before you can apply your aspect to any classes, you need to create an instance of org.jboss.aop.AspectManager using a <bean> element. A factory method is used here instead of calling a conventional constructor, since only one instance of the AspectManager in the JVM is necessary at run-time.
				

	
					Next an instance of our aspect called AuditAspect is created, using the <aop:aspect> element. This looks similar to the <bean> element because it has name and class attributes that are used in the same way. However it also has method and pointcut attributes that you can use to apply or bind an advice within the aspect to constructors and methods within other classes. These attributes bind the audit advice to all public constructors and methods within the HRManager class. Only the audit method needs to be specified, since it has been overloaded within the AuditAspect class with different parameters. JBoss AOP knows at run-time which to select, depending on whether a constructor or method invocation is being made.
				




			This additional configuration is all that is needed to apply the audit aspect at run-time, adding auditing behavior to the Human Resources service. You can test this by running the client using the run.sh script. A log directory is created on start-up alongside the lib directory when the AuditAspect bean is created by the Microcontainer. Each deployment of the Human Resources service causes a new log file to appear within the log directory. The log file contains a record of any calls made from the client to the service. It is named something similar to auditLog-28112007-163902, and contains output similar to Example 5.4, “Example AOP Log Output”.
		

      ⁠Example 5.4. Example AOP Log Output

        Method: getEmployees Return: []
        Method: addEmployee Args: (Santa Claus, 1 Reindeer Avenue, Lapland City - 25/12/1860) Return: true
        Method: getSalary Args: (Santa Claus, null - Birth date unknown) Return: 10000
        Method: getEmployees Return: [(Santa Claus, 1 Reindeer Avenue, Lapland City - 25/12/1860)]
        Method: isHiringFreeze Return: false
        Method: getEmployees Return: [(Santa Claus, 1 Reindeer Avenue, Lapland City - 25/12/1860)]
        Method: getSalaryStrategy




			To remove the auditing behavior, comment out the relevant fragments of XML in the deployment descriptor and restart the application.
		
Warning


				The order of deployment matters. Specifically each aspect must be declared before the beans that it applies to, so that the Microcontainer deploys them in that order. This is because the Microcontainer may need to alter the bytecode of the normal bean class to add the cross-cutting logic, before it creates an instance and stores a reference to it in the controller. If a normal bean instance has already been created, this is not possible.
			




      ⁠5.4. Life cycle callbacks




			In addition to applying aspects to beans that we instantiate using the Microcontainer we can also add behavior during the deployment and undeployment process. As mentioned in Section 4.3, “Direct Access”, a bean goes through several different states as it is deployed. These include:
		
	NOT_INSTALLED
	
						the deployment descriptor containing the bean has been parsed, along with any annotations on the bean itself.
					

	DESCRIBED
	
						any dependencies created by AOP have been added to the bean, and custom annotations have been processed.
					

	INSTANTIATED
	
						an instance of the bean has been created.
					

	CONFIGURED
	
						properties have been injected into the bean, along with any references to other beans.
					

	CREATE
	
						the create method, if defined in the bean, has been called.
					

	START
	
						the start method, if defined in the bean, has been called.
					

	INSTALLED
	
						any custom install actions that were defined in the deployment descriptor have been executed and the bean is ready to access.
					



Important


				The CREATE and START states are included for legacy purposes. This allows services that were implemented as MBeans in previous versions of the Enterprise Platform to function correctly when implemented as beans in the Enterprise Platform 5.1. If you do not define any corresponding create/start methods in your bean, it will pass straight through these states.
			



			These states represent the bean's life cycle. You can define a number of callbacks to be applied to any point by using an additional set of <aop> elements:
		
	<aop:lifecycle-describe>
	
						applied when entering/leaving the DESCRIBED state
					

	<aop:lifecycle-instantiate>
	
						applied when entering/leaving the INSTANTIATED state
					

	<aop:lifecycle-configure>
	
						applied when entering/leaving the CONFIGURED state
					

	<aop:lifecycle-create>
	
						applied when entering/leaving the CREATE state
					

	<aop:lifecycle-start>
	
						applied when entering/leaving the START state
					

	<aop:lifecycle-install>
	
						applied when entering/leaving the INSTALLED state
					




			Like the <bean> and <aop:aspect> elements, the <aop:lifecycle-> elements contain name and class attributes. The Microcontainer uses these attributes to create an instance of the callback class, naming it so that it can be used as beans enter or leave the relevant state during deployment and undeployment. You can specify which beans are affected by the callback using the classes attribute, as shown in Example 5.5, “Using the classes Attribute”.
		

      ⁠Example 5.5. Using the classes Attribute
​<aop:lifecycle-install xmlns:aop="urn:jboss:aop-beans:1.0"
​
​name="InstallAdvice"
​
​class="org.jboss.test.microcontainer.support.LifecycleCallback"
​
​classes="@org.jboss.test.microcontainer.support.Install">
​
​</aop:lifecycle-install>
​			
​			
​			
​




			This code specifies that additional logic in the lifecycleCallback class is applied to any bean classes that are annotated with @org.jboss.test.microcontainer.support.Install before they enter and after they leave the INSTALLED state.
		

			For the callback class to work, it must contain install and uninstall methods that take ControllerContext as a parameter, as shown in Example 5.6, “Install and Uninstall Methods”.
		

      ⁠Example 5.6. Install and Uninstall Methods
​import org.jboss.dependency.spi.ControllerContext;
​
​public class LifecycleCallback {
​
​    public void install(ControllerContext ctx) {
​        System.out.println("Bean " + ctx.getName() + " is being installed";
​    }
​    public void uninstall(ControllerContext ctx) {
​	    System.out.println("Bean " + ctx.getName() + " is being uninstalled";
​    }
​}
​			
​			
​			
​




			The install method is called during the bean's deployment, and the uninstall method during its undeployment.
		
Note


				Although behavior is being added to the deployment and undeployment process using callbacks, AOP is not actually used here. The pointcut expression functionality of JBoss AOP is used to determine which bean classes the behaviors apply to.
			




      ⁠5.5. Adding Service Look-ups Through JNDI




			Until now, you have used the Microcontainer to look up references to bean instances which represent services. This is not ideal, because it requires a reference to the Microcontainer kernel before the controller can be accessed. This is shown in Example 5.7, “Looking Up References To Beans”.
		

      ⁠Example 5.7. Looking Up References To Beans
​private HRManager manager;
​private EmbeddedBootstrap bootstrap;
​private Kernel kernel;
​private KernelController controller;
​private final static String HRSERVICE = "HRService";
​
​...
​
​// Start JBoss Microcontainer
​bootstrap = new EmbeddedBootstrap();
​bootstrap.run();
​
​kernel = bootstrap.getKernel();
​controller = kernel.getController();
​
​...
​
​ ControllerContext context = controller.getInstalledContext(HRSERVICE);
​if (context != null) { manager = (HRManager) context.getTarget(); }



			Handing out kernel references to every client that looks up a service is a security risk, because it provides wide-spread access to the Microcontainer configuration. For better security, apply the ServiceLocator pattern and use a class to performs look-ups on behalf of the clients. Even better, pass the bean references, along with their names, to the ServiceLocator at deployment time, using a life-cycle callback. In that scenario, the ServiceLocator can look them up without knowing about the Microcontainer at all. Undeployment would subsequently remove the bean references from the ServiceLocator to prevent further look-ups.
		

			It would not be difficult to write your own ServiceLocator implementation. Integrating an existing one such as JBoss Naming Service (JBoss NS) is even quicker, and has the additional benefit of complying to the Java Naming and Directory Interface (JNDI) specification. JNDI enables clients to access different, possibly multiple, naming services using a common API.
		

      ⁠Procedure 5.3. Writing Your Own ServiceLocator Implementation
	
					First, create an instance of JBoss NS using the Microcontainer.
				

	
					Next, add a life-cycle callback to perform the binding and unbinding of the bean references during deployment and undeployment.
				

	
					Mark the bean classes you wish to bind references for, using annotations.
				

	
					Now, you can locate the beans at run-time using the shorthand pointcut expression as shown earlier.
				






      ⁠Part II. Advanced Concepts with the Microcontainer





			This section covers advanced concepts, and shows some interesting features of the Microcontainer. Code examples in the rest of the guide are assumed to be incomplete examples, and it is the programmer's responsibility to extrapolate and extend them as necessary.
		



      ⁠Chapter 6. Component Models




		The JBoss Microcontainer works within several popular POJO component models. Components are reusable software programs that you can develop and assemble easily to create sophisticated applications. Effective integration with these component models was a key goal for the Microcontainer. Some popular component models which can be used with the Microcontainer are JMX, Spring, and Guice.
	

      ⁠6.1. Allowable Interactions with Component Models




			Before discussing interaction with some of the popular component models, it is important to understand which types of interactions are allowable. JMX MBeans are one example of a component model. Their interactions include executing MBean operations, referencing attributes, setting attributes and declaring explicit dependencies between named MBeans.
		

			The default behaviors and interactions in the Microcontainer are what you also normally get from any other Inversion of Control (IoC) container and are similar to the functionality provided by MBeans, including plain method invocations for operations, setters/getters for attributes and explicit dependencies.
		


      ⁠6.2. A Bean With No Dependencies




			Example 6.1, “Deployment Descriptor for a Plain POJO” shows a deployment descriptor for a plain POJO with no dependencies. This is the starting point for integrating the Microcontainer with Spring or Guice.
		

      ⁠Example 6.1. Deployment Descriptor for a Plain POJO
​<deployment xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="PlainPojo" class="org.jboss.demos.models.plain.Pojo"/>
​
​  <beanfactory name="PojoFactory" class="org.jboss.demos.models.plain.Pojo">
​    <property name="factoryClass">org.jboss.demos.models.plain.PojoFactory</property>
​  </beanfactory>
​
​</deployment>





      ⁠6.3. Using the Microcontainer with Spring




      ⁠Example 6.2. Descriptor with Spring Support
​<beans xmlns="urn:jboss:spring-beans:2.0">
​
​  <!-- Adding @Spring annotation handler -->
​  <bean id="SpringAnnotationPlugin" class="org.jboss.spring.annotations.SpringBeanAnnotationPlugin" />
​
​  <bean id="SpringPojo" class="org.jboss.demos.models.spring.Pojo"/>
​
​</beans>
​
​			
​			
​			
​


				This file's namespace is different from the plain Microcontainer bean’s file. The urn:jboss:spring-beans:2.0 namespace points to your version of the Spring schema port, which describes your bean's Spring style. The Microcontainer, rather than Spring's bean factory notion, deploys the beans.
			



      ⁠Example 6.3. Using Spring with the Microcontainer
​public class Pojo extends AbstractPojo implements BeanNameAware {
​    private String beanName;
​
​    public void setBeanName(String name)
​    {
​	beanName = name;
​    }
​
​    public String getBeanName()
​    {
​	return beanName;
​    }
​
​    public void start()
​    {
​	if ("SpringPojo".equals(getBeanName()) == false)
​	    throw new IllegalArgumentException("Name does not match: " + getBeanName());
​    }
​}
​			
​			
​			
​


				Although the SpringPojo bean has a dependency on Spring's library caused by implementing BeanNameAware interface, its only purpose is to expose and mock some of the Spring's callback behavior.
			




      ⁠6.4. Using Guice With the Microcontainer




			The focus of Guice is type matching. Guice beans are generated and configured using Modules.
		

      ⁠Example 6.4. Deployment Descriptor for Guice Integration In the Microcontainer
​<deployment xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="GuicePlugin" class="org.jboss.guice.spi.GuiceKernelRegistryEntryPlugin">
​    <constructor>
​      <parameter>
​	<array elementClass="com.google.inject.Module">
​	  <bean class="org.jboss.demos.models.guice.PojoModule"/>
​	</array>
​      </parameter>
​    </constructor>
​  </bean>
​
​</deployment>
​			
​			
​			
​




			Two important parts to watch from this file are PojoModule and GuiceKernelRegistryEntryPlugin. PojoModule configures your beans, as in Example 6.5, “Configuring Beans for Guice”. GuiceKernelRegistryEntryPlugin provides integration with the Microcontainer, as shown in Example 6.6, “Guice Integration with the Microcontainer”.
		

      ⁠Example 6.5. Configuring Beans for Guice
​public class PojoModule extends AbstractModule {
​    private Controller controller;
​
​    @Constructor
​	public PojoModule(@Inject(
​				  bean = KernelConstants.KERNEL_CONTROLLER_NAME) 
​			  Controller controller)
​    {
​	this.controller = controller;
​    }
​
​    protected void configure()
​    {
​	bind(Controller.class).toInstance(controller);
​	bind(IPojo.class).to(Pojo.class).in(Scopes.SINGLETON);
​	bind(IPojo.class).annotatedWith(FromMC.class).
​	    toProvider(GuiceIntegration.fromMicrocontainer(IPojo.class, "PlainPojo"));
​    }
​}
​			
​			
​			
​




      ⁠Example 6.6. Guice Integration with the Microcontainer
​public class GuiceKernelRegistryEntryPlugin implements KernelRegistryPlugin {
​    private Injector injector;
​
​    public GuiceKernelRegistryEntryPlugin(Module... modules)
​    {
​	injector = Guice.createInjector(modules);
​    }
​
​    public void destroy()
​    {
​	injector = null;
​    }
​
​    public KernelRegistryEntry getEntry(Object name)
​    {
​	KernelRegistryEntry entry = null;
​	try
​	    {
​		if (name instanceof Class<?>)
​		    {
​			Class<?> clazz = (Class<?>)name;
​			entry = new AbstractKernelRegistryEntry(name, injector.getInstance(clazz));
​		    }
​		else if (name instanceof Key)
​		    {
​			Key<?> key = (Key<?>)name;
​			entry = new AbstractKernelRegistryEntry(name, injector.getInstance(key));
​		    }
​	    }
​	catch (Exception ignored)
​	    {
​	    }
​	return entry;
​    }	
​}
​			
​			
​			
​



Note


				An Injector is created from the Modules class, then does a look-up on it for matching beans. See Section 6.5, “Legacy MBeans, and Mixing Different Component Models” for information about declaring and using legacy MBeans.
			




      ⁠6.5. Legacy MBeans, and Mixing Different Component Models




			The simplest example of mixing different content models is shown in Example 6.7, “Injecting a POJO Into an MBean”.
		

      ⁠Example 6.7. Injecting a POJO Into an MBean
​<server>
​
​  <mbean code="org.jboss.demos.models.mbeans.Pojo" name="jboss.demos:service=pojo">
​    <attribute name="OtherPojo"><inject bean="PlainPojo"/></attribute>
​  </mbean>
​
​</server>



			To deploy MBeans deployment via the Microcontainer, you must write an entirely new handler for the component model. See system-jmx-beans.xml for more details. The code from this file lives in the JBoss Application Server source code: system-jmx sub-project.
		


      ⁠6.6. Exposing POJOs as MBeans




      ⁠Example 6.8. Exposing an Existing POJO as an MBean
​<deployment xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="AnnotatedJMXPojo" class="org.jboss.demos.models.jmx.AtJmxPojo"/>
​
​  <bean name="XmlJMXPojo" class="org.jboss.demos.models.mbeans.Pojo">
​    <annotation>@org.jboss.aop.microcontainer.aspects.jmx.JMX(exposedInterface=org.jboss.demos.models.mbeans.PojoMBean.class, registerDirectly=true)</annotation>
​  </bean>
​
​  <bean name="ExposedPojo" class="org.jboss.demos.models.jmx.Pojo"/>
​
​  <bean name="AnnotatedExposePojo" class="org.jboss.demos.models.jmx.ExposePojo">
​    <constructor>
​      <parameter><inject bean="ExposedPojo"/></parameter>
​    </constructor>
​  </bean>
​
​</deployment>
​			
​			
​			
​


				This descriptor exposes an existing POJO as an MBean, and registers it into an MBean server.
			



			To expose a POJO as an MBean, end it with an @JMX annotation, assuming that you have imported org.jboss.aop.microcontainer.aspects.jmx.JMX. The bean can either be exposed directly, or in its property.
		

      ⁠Example 6.9. Exposing a POJO as an MBean Using Its Property
​<deployment xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="XMLLoginConfig" class="org.jboss.demos.models.old.XMLLoginConfig"/>
​
​  <bean name="SecurityConfig" class="org.jboss.demos.models.old.SecurityConfig">
​    <property name="defaultLoginConfig"><inject bean="XMLLoginConfig"/></property>
​  </bean>
​
​  <bean name="SecurityChecker" class="org.jboss.demos.models.old.Checker">
​    <property name="loginConfig"><inject bean="jboss.security:service=XMLLoginConfig"/></property>
​    <property name="securityConfig"><inject bean="jboss.security:service=SecurityConfig"/></property>
​  </bean>
​
​</deployment>
​			
​			
​			
​




			You can use any of the injection look-up types, by either looking up a plain POJO or getting a handle to an MBean from the MBean server. One of the injection options is to use type injection, sometimes called autowiring, and shown in Example 6.10, “Autowiring”.
		

      ⁠Example 6.10. Autowiring
​<deployment xmlns="urn:jboss:bean-deployer:2.0">
​
​  <bean name="FromGuice" class="org.jboss.demos.models.plain.FromGuice">
​    <constructor><parameter><inject bean="PlainPojo"/></parameter></constructor>
​    <property name="guicePojo"><inject/></property>
​  </bean>
​
​  <bean name="AllPojos" class="org.jboss.demos.models.plain.AllPojos">
​    <property name="directMBean"><inject bean="jboss.demos:service=pojo"/></property>
​    <property name="exposedMBean"><inject bean="jboss.demos:service=ExposedPojo"/></property>
​    <property name="exposedMBean"><inject bean="jboss.demos:service=ExposedPojo"/></property>
​  </bean>
​
​</deployment>
​			
​			
​			
​




			The FromGuice bean injects the Guice bean via type matching, where PlainPojo is injected with a common name injection. Now, you can test if Guice binding works as expected, as shown in Example 6.11, “Testing Guice Functionality”.
		

      ⁠Example 6.11. Testing Guice Functionality
​public class FromGuice {
​    private IPojo plainPojo;
​    private org.jboss.demos.models.guice.Pojo guicePojo;
​
​    public FromGuice(IPojo plainPojo)
​    {
​	this.plainPojo = plainPojo;
​    }
​
​    public void setGuicePojo(org.jboss.demos.models.guice.Pojo guicePojo)
​    {
​	this.guicePojo = guicePojo;
​    }
​
​    public void start()
​    {
​	f (plainPojo != guicePojo.getMcPojo())
​	    throw new IllegalArgumentException("Pojos are not the same: " + plainPojo + "!=" + guicePojo.getMcPojo());
​    }
​}
​			
​			
​			
​




			Example 6.11, “Testing Guice Functionality” only provides an alias component model. The alias is a trivial, but necessary feature. It must be introduced as a new component model inside the Microcontainer, in order to implement it as a true dependency. The implementation details are shown in Example 6.12, “AbstractController Source Code”.
		

      ⁠Example 6.12. AbstractController Source Code
​<deployment xmlns="urn:jboss:bean-deployer:2.0">
​  <alias name="SpringPojo">springPojo</alias>
​</deployment>
​			
​			
​			
​




			This descriptor maps the SpringPojo name to the springPojo alias. The benefit of aliases as true component models is that timing of bean deployment becomes less important. The alias waits in a non-installed state until the real bean triggers it.
		



      ⁠Chapter 7. Advanced Dependency Injection and IoC




		Today, Dependency injection (DI), also called Inversion of Control (IoC), lies at the core of many frameworks that embrace the notion of a container or a component model. Component models were discussed in a previous chapter. JBoss JMX kernel, the precursor to the Microcontainer, provided only lightweight DI/IoC support, primarily due to the limitations of accessing MBeans through the MBeans server. However with the new POJO-based component model, several new and interesting features are available.
	

		This chapter shows how you can apply different DI concepts with the help of the JBoss Microcontainer. These concepts will be expressed via XML code, but you can also apply most of these features using annotations.
	

      ⁠7.1. Value Factory




			A value factory is a bean which has one or more methods devoted to generating values for you. See Example 7.1, “Value Factory”.
		

      ⁠Example 7.1. Value Factory
​<bean name="Binding" class="org.jboss.demos.ioc.vf.PortBindingManager">
​  <constructor>
​    <parameter>
​      <map keyClass="java.lang.String" valueClass="java.lang.Integer">
​	<entry>
​	  <key>http</key>
​	  <value>80</value>
​	</entry>
​	<entry>
​	  <key>ssh</key>
​	  <value>22</value>
​	</entry>
​      </map>
​    </parameter>
​  </constructor>
​</bean>
​<bean name="PortsConfig" class="org.jboss.demos.ioc.vf.PortsConfig">
​  <property name="http"><value-factory bean="Binding" method="getPort" parameter="http"/></property>
​  <property name="ssh"><value-factory bean="Binding" method="getPort" parameter="ssh"/></property>
​  <property name="ftp">
​    <value-factory bean="Binding" method="getPort">
​      <parameter>ftp</parameter>
​      <parameter>21</parameter>
​    </value-factory>
​  </property>
​  <property name="mail">
​    <value-factory bean="Binding" method="getPort">
​      <parameter>mail</parameter>
​      <parameter>25</parameter>
​    </value-factory>
​  </property>
​</bean>
​			
​			
​			
​




			Example 7.2, “PortsConfig” shows how the PortsConfig bean uses Binding bean to get its values via the getPort method invocation.
		

      ⁠Example 7.2. PortsConfig
​public class PortBindingManager {
​    private Map<String, Integer> bindings;
​    public PortBindingManager(Map<String, Integer> bindings)
​    {
​	this.bindings = bindings;
​    }
​    public Integer getPort(String key)
​    {
​	return getPort(key, null);
​    }
​    public Integer getPort(String key, Integer defaultValue)
​    {
​	if (bindings == null)
​	    return defaultValue;
​	Integer value = bindings.get(key);
​	if (value != null)
​	    return value;
​	if (defaultValue != null)
​	    bindings.put(key, defaultValue);
​	return defaultValue;
​    }
​}
​			
​			
​			
​





      ⁠7.2. Callbacks




			The descriptor shown in Example 7.3, “Callbacks to Collect and Filter Beans” allows you to collect all beans of a certain type, and even limit the number of matching beans.
		

			In conjunction with the descriptor in Example 7.3, “Callbacks to Collect and Filter Beans”, the Java code shown in Example 7.4, “A Parser to Collect all Editors” shows a Parser which collects all Editors.
		

      ⁠Example 7.3. Callbacks to Collect and Filter Beans
​<bean name="checker" class="org.jboss.demos.ioc.callback.Checker">
​  <constructor>
​    <parameter>
​      <value-factory bean="parser" method="parse">
​	<parameter>
​	  <array elementClass="java.lang.Object">
​	    <value>http://www.jboss.org</value>
​	    <value>SI</value>
​	    <value>3.14</value>
​	    <value>42</value>
​	  </array>
​	</parameter>
​      </value-factory>
​    </parameter>
​  </constructor>
​</bean>
​<bean name="editorA" class="org.jboss.demos.ioc.callback.DoubleEditor"/>
​<bean name="editorB" class="org.jboss.demos.ioc.callback.LocaleEditor"/>
​<bean name="parser" class="org.jboss.demos.ioc.callback.Parser">
​  <incallback method="addEditor" cardinality="4..n"/>
​  <uncallback method="removeEditor"/>
​</bean>
​<bean name="editorC" class="org.jboss.demos.ioc.callback.LongEditor"/>
​<bean name="editorD" class="org.jboss.demos.ioc.callback.URLEditor"/>
​			
​			
​			
​




      ⁠Example 7.4. A Parser to Collect all Editors
​public class Parser {
​    private Set<Editor> editors = new HashSet<Editor>();
​    ...
​	public void addEditor(Editor editor)
​    {
​	editors.add(editor);
​    }
​    public void removeEditor(Editor editor)
​    {
​	editors.remove(editor);
​    }
​}
​			
​			
​			
​




			Notice that incallback and uncallback use the method name for matching.
		
​<incallback method="addEditor" cardinality="4..n"/>
​<uncallback method="removeEditor"/>
​		
​		
​		
​


			A bottom limit controls how many editors actually cause the bean to progress from a Configured state: cardinality=4..n/>
		

			Eventually, Checker gets created and checks the parser. This is illustrated in Example 7.5, “The Checker for the Parser”.
		

      ⁠Example 7.5. The Checker for the Parser
​public void create() throws Throwable {
​    Set<String> strings = new TreeSet<String>(String.CASE_INSENSITIVE_ORDER);
​    for (Object element : elements)
​	strings.add(element.toString());
​    if (expected.equals(strings) == false)
​	throw new IllegalArgumentException("Illegal expected set: " + expected + "!=" + strings);
​}
​			
​			
​			
​





      ⁠7.3. Bean Access Mode




			With the default BeanAccessMode, a bean's fields are not inspected. However, if you specify a different BeanAccessMode, the fields are accessible as part of the bean's properties. See Example 7.6, “Possible BeanAccessMode Definitions”, Example 7.7, “Setting the BeanAccessMode”, and Example 7.8, “The FieldsBean Class” for an implementation.
		

      ⁠Example 7.6. Possible BeanAccessMode Definitions
​public enum BeanAccessMode {
​    STANDARD(BeanInfoCreator.STANDARD), // Getters and Setters
​	FIELDS(BeanInfoCreator.FIELDS), // Getters/Setters and fields without getters and setters
​	ALL(BeanInfoCreator.ALL); // As above but with non public fields included
​}
​			
​			
​			
​




			Here, a String value is set to a private String field:
		

      ⁠Example 7.7. Setting the BeanAccessMode
​<bean name="FieldsBean" class="org.jboss.demos.ioc.access.FieldsBean" access-mode="ALL">
​  <property name="string">InternalString</property>
​</bean>
​			
​			
​			
​




      ⁠Example 7.8. The FieldsBean Class
​public class FieldsBean {
​    private String string;
​    public void start()
​    {
​	if (string == null)
​	    throw new IllegalArgumentException("Strings should be set!");
​    }
​}
​			
​			
​			
​





      ⁠7.4. Bean Alias




			Each bean can have any number of aliases. Since Microcontainer component names are treated as Objects, the alias type is not limited. By default a system property replacement is not done; you need to set the replace flag explicitly, as shown in Example 7.9, “A Simple Bean Alias”.
		

      ⁠Example 7.9. A Simple Bean Alias
​<bean name="SimpleName" class="java.lang.Object">
​  <alias>SimpleAlias</alias>
​  <alias replace="true">${some.system.property}</alias>
​  <alias class="java.lang.Integer">12345</alias>
​  <alias><javabean xmlns="urn:jboss:javabean:2.0" class="org.jboss.demos.bootstrap.Main"/></alias>
​</bean>
​			
​			
​			
​





      ⁠7.5. XML (or MetaData) Annotations Support




			AOP support is a prime feature in JBoss Microcontainer. You can use AOP aspects and plain beans in any combination. Example 7.10, “Intercepting a Method based on Annotation” attempts to intercept a method invocation based on an annotation. The annotation can come from anywhere. It might be a true class annotation or an annotation added through the xml configuration.
		

      ⁠Example 7.10. Intercepting a Method based on Annotation
​<interceptor xmlns="urn:jboss:aop-beans:1.0" name="StopWatchInterceptor" class="org.jboss.demos.ioc.annotations.StopWatchInterceptor"/>
​
​<bind xmlns="urn:jboss:aop-beans:1.0" pointcut="execution(* @org.jboss.demos.ioc.annotations.StopWatchLog->*(..)) OR execution(* *->@org.jboss.demos.ioc.annotations.StopWatchLog(..))">
​  <interceptor-ref name="StopWatchInterceptor"/>
​</bind>
​</interceptor>
​			
​			
​			
​

​public class StopWatchInterceptor implements Interceptor {
​    ...
​	public Object invoke(Invocation invocation) throws Throwable
​    {
​	Object target = invocation.getTargetObject();
​	long time = System.currentTimeMillis();
​	log.info("Invocation [" + target + "] start: " + time);
​	try
​	    {
​		return invocation.invokeNext();
​	    }
​	finally
​	    {
​		log.info("Invocation [" + target + "] time: " + (System.currentTimeMillis() - time));
​	    }
​    }
​}    
​			
​			
​			
​




			Example 7.11, “A true class annotated executor” and Example 7.12, “Simple executor with XML annotation” show some different ways to implement executors.
		

      ⁠Example 7.11. A true class annotated executor
​<bean name="AnnotatedExecutor" class="org.jboss.demos.ioc.annotations.AnnotatedExecutor">
​			
​			
​			
​

​public class AnnotatedExecutor implements Executor {
​    ...
​	@StopWatchLog // <-- Pointcut match!
​	    public void execute() throws Exception {
​	delegate.execute();
​    }
​}
​			
​			
​			
​




      ⁠Example 7.12. Simple executor with XML annotation
​<bean name="SimpleExecutor" class="org.jboss.demos.ioc.annotations.SimpleExecutor">
​  <annotation>@org.jboss.demos.ioc.annotations.StopWatchLog</annotation> // <-- Pointcut match!
​</bean>
​			
​			
​			
​

​public class SimpleExecutor implements Executor {
​    private static Random random = new Random();
​    public void execute() throws Exception
​    {
​	Thread.sleep(Math.abs(random.nextLong() % 101));
​    }
​}
​			
​			
​			
​




			After adding executor invoker beans, you can see the executors in action during employment, by looking for log output such as Example 7.13, “Executor Logging Output”.
		

      ⁠Example 7.13. Executor Logging Output

		  JBoss-MC-Demo  INFO [15-12-2008 13:57:39] StopWatch - Invocation [org.jboss.demos.ioc.annotations.AnnotatedExecutor@4d28c7] start: 1229345859234
		  JBoss-MC-Demo  INFO [15-12-2008 13:57:39] StopWatch - Invocation [org.jboss.demos.ioc.annotations.AnnotatedExecutor@4d28c7] time: 31
		  JBoss-MC-Demo  INFO [15-12-2008 13:57:39] StopWatch - Invocation [org.jboss.demos.ioc.annotations.SimpleExecutor@1b044df] start: 1229345859265
		  JBoss-MC-Demo  INFO [15-12-2008 13:57:39] StopWatch - Invocation [org.jboss.demos.ioc.annotations.SimpleExecutor@1b044df] time: 47





      ⁠7.6. Autowire




			Autowiring, or contextual injection, is a common feature with IoC frameworks. Example 7.14, “Include and Exclude with Autowiring” shows you how to use or exclude beans with autowiring.
		

      ⁠Example 7.14. Include and Exclude with Autowiring
​<bean name="Square" class="org.jboss.demos.ioc.autowire.Square" autowire-candidate="false"/>
​<bean name="Circle" class="org.jboss.demos.ioc.autowire.Circle"/>
​<bean name="ShapeUser" class="org.jboss.demos.ioc.autowire.ShapeUser">
​  <constructor>
​    <parameter><inject/></parameter>
​  </constructor>
​</bean>
​<bean name="ShapeHolder" class="org.jboss.demos.ioc.autowire.ShapeHolder">
​  <incallback method="addShape"/>
​  <uncallback method="removeShape"/>
​</bean>
​<bean name="ShapeChecker" class="org.jboss.demos.ioc.autowire.ShapesChecker"/>



			In both cases - ShapeUser and ShapeChecker - only Circle should be used, since Square is excluded in the contextual binding.
		


      ⁠7.7. Bean Factory




			When you want more than one instance of a particular bean, you need to use the bean factory pattern. The job of the Microcontainer is to configure and install the bean factory as if it were a plain bean. Then you need to invoke the bean factory's createBean method.
		

			By default, the Microcontainer creates a GenericBeanFactory instance, but you can configure your own factory. The only limitation is that its signature and configuration hooks are similar to the one of AbstractBeanFactory.
		

      ⁠Example 7.15. Generic Bean Factory
​<bean name="Object" class="java.lang.Object"/>
​<beanfactory name="DefaultPrototype" class="org.jboss.demos.ioc.factory.Prototype">
​  <property name="value"><inject bean="Object"/></property>
​</beanfactory>
​<beanfactory name="EnhancedPrototype" class="org.jboss.demos.ioc.factory.Prototype" factoryClass="org.jboss.demos.ioc.factory.EnhancedBeanFactory">
​  <property name="value"><inject bean="Object"/></property>
​</beanfactory>
​<beanfactory name="ProxiedPrototype" class="org.jboss.demos.ioc.factory.UnmodifiablePrototype" factoryClass="org.jboss.demos.ioc.factory.EnhancedBeanFactory">
​  <property name="value"><inject bean="Object"/></property>
​</beanfactory>
​<bean name="PrototypeCreator" class="org.jboss.demos.ioc.factory.PrototypeCreator">
​  <property name="default"><inject bean="DefaultPrototype"/></property>
​  <property name="enhanced"><inject bean="EnhancedPrototype"/></property>
​  <property name="proxied"><inject bean="ProxiedPrototype"/></property>
​</bean>
​			
​			
​			
​




			See Example 7.16, “Extended BeanFactory” for usage of an extended BeanFactory.
		

      ⁠Example 7.16. Extended BeanFactory
​public class EnhancedBeanFactory extends GenericBeanFactory {
​    public EnhancedBeanFactory(KernelConfigurator configurator)
​    {
​	super(configurator);
​    }
​    public Object createBean() throws Throwable
​    {
​	Object bean = super.createBean();
​	Class clazz = bean.getClass();
​	if (clazz.isAnnotationPresent(SetterProxy.class))
​	    {
​		Set<Class> interfaces = new HashSet<Class>();
​		addInterfaces(clazz, interfaces);
​		return Proxy.newProxyInstance(
​					      clazz.getClassLoader(),
​					      interfaces.toArray(new Class[interfaces.size()]),
​					      new SetterInterceptor(bean)
​					      );
​	    }
​	else
​	    {
​		return bean;
​	    }
​    }
​    protected static void addInterfaces(Class clazz, Set<Class> interfaces)
​    {
​	if (clazz == null)
​	    return;
​	interfaces.addAll(Arrays.asList(clazz.getInterfaces()));
​	addInterfaces(clazz.getSuperclass(), interfaces);
​    }
​    private class SetterInterceptor implements InvocationHandler
​    {
​	private Object target;
​	private SetterInterceptor(Object target)
​	{
​	    this.target = target;
​	}
​	public Object invoke(Object proxy, Method method, Object[] args) throws Throwable
​	{
​	    String methodName = method.getName();
​	    if (methodName.startsWith("set"))
​		throw new IllegalArgumentException("Cannot invoke setters.");
​	    return method.invoke(target, args);
​	}
​    }
​}
​public class PrototypeCreator {
​    ...
​	public void create() throws Throwable
​    {
​	ValueInvoker vi1 = (ValueInvoker)bfDefault.createBean();
​	vi1.setValue("default");
​	ValueInvoker vi2 = (ValueInvoker)enhanced.createBean();
​	vi2.setValue("enhanced");
​	ValueInvoker vi3 = (ValueInvoker)proxied.createBean();
​	try
​	    {
​		vi3.setValue("default");
​		throw new Error("Should not be here.");
​	    }
​	catch (Exception ignored)
​	    {
​	    }
​    }




      ⁠7.8. Bean Metadata Builder




			When using the Microcontainer in your code, use BeanMetaDataBuilder to create and configure your bean metadata.
		

      ⁠Example 7.17. BeanMetaDataBuilder
​<bean name="BuilderUtil" class="org.jboss.demos.ioc.builder.BuilderUtil"/>
​<bean name="BuilderExampleHolder" class="org.jboss.demos.ioc.builder.BuilderExampleHolder">
​  <constructor>
​    <parameter><inject bean="BUExample"/></parameter>
​  </constructor>
​</bean>

				Using this concept, you do not expose your code to any Microcontainer implementation details.
			
​public class BuilderUtil {
​    private KernelController controller;
​    @Constructor
​	public BuilderUtil(@Inject(bean = KernelConstants.KERNEL_CONTROLLER_NAME) KernelController controller) {
​	this.controller = controller;
​    }
​    public void create() throws Throwable {
​	BeanMetaDataBuilder builder = BeanMetaDataBuilder.createBuilder("BUExample", BuilderExample.class.getName());
​	builder.addStartParameter(Kernel.class.getName(), builder.createInject(KernelConstants.KERNEL_NAME));
​	controller.install(builder.getBeanMetaData());
​    }
​    public void destroy() {
​	controller.uninstall("BUExample");
​    }
​}
​			
​			
​			
​





      ⁠7.9. Custom ClassLoader




			In the Microcontainer you can define a custom ClassLoader per bean. When defining a classloader for the whole deployment, make sure you do not create a cyclic dependency -- for instance, a newly defined classloader that depends on itself.
		

      ⁠Example 7.18. Defining a ClassLoader Per Bean
​<classloader><inject bean="custom-classloader:0.0.0"/></classloader>
​<!-- this will be explained in future article -->
​<classloader name="custom-classloader" xmlns="urn:jboss:classloader:1.0" export-all="NON_EMPTY" import-all="true"/>
​<bean name="CustomCL" class="org.jboss.demos.ioc.classloader.CustomClassLoader">
​  <constructor>
​    <parameter><inject bean="custom-classloader:0.0.0"/></parameter>
​  </constructor>
​  <property name="pattern">org\.jboss\.demos\.ioc\..+</property>
​</bean>
​<bean name="CB1" class="org.jboss.demos.ioc.classloader.CustomBean"/>
​<bean name="CB2" class="org.jboss.demos.ioc.classloader.CustomBean">
​  <classloader><inject bean="CustomCL"/></classloader>
​</bean>
​			
​			
​			
​




			Example 7.19, “Custom ClassLoader Test” shows a test to verify that the CB2 bean uses a custom ClassLoader, which limits the loadable package scope.
		

      ⁠Example 7.19. Custom ClassLoader Test
​public class CustomClassLoader extends ClassLoader {
​    private Pattern pattern;
​    public CustomClassLoader(ClassLoader parent) {
​	super(parent);
​    }
​    public Class<?> loadClass(String name) throws ClassNotFoundException {
​	if (pattern == null || pattern.matcher(name).matches())
​	    return super.loadClass(name);
​	else
​	    throw new ClassNotFoundException("Name '" + name + "' does not match pattern: " + pattern);
​    }
​    public void setPattern(String regexp) {
​	pattern = Pattern.compile(regexp);
​    }
​}
​			
​			
​			
​





      ⁠7.10. Controller Mode




			By default, the Microcontainer uses the AUTO controller mode. It pushes beans as far as they go with respect to dependencies. But there are two other modes: MANUAL and ON_DEMAND.
		

			If the bean is marked as ON_DEMAND, it will not be used or installed installed until some other bean explicitly depends on it. In MANUAL mode, the Microcontainer user must push the bean forward and backward along the state ladder.
		

      ⁠Example 7.20. Bean Controller Mode
​<bean name="OptionalService" class="org.jboss.demos.ioc.mode.OptionalService" mode="On Demand"/>
​<bean name="OptionalServiceUser" class="org.jboss.demos.ioc.mode.OptionalServiceUser"/>
​<bean name="ManualService" class="org.jboss.demos.ioc.mode.ManualService" mode="Manual"/>
​<bean name="ManualServiceUser" class="org.jboss.demos.ioc.mode.ManualServiceUser">
​  <start>
​    <parameter><inject bean="ManualService" fromContext="context" state="Not Installed"/></parameter>
​  </start>
​</bean>
​			
​			
​			
​



Note


				Using the fromContext attribute of the inject class, you can inject beans, as well as their unmodifiable Microcontainer component representation.
			



			Review the code of OptionalServiceUser and ManualServiceUser for how to use the Microcontainer API for ON_DEMAND and MANUAL bean handling.
		


      ⁠7.11. Cycle




			Beans may depend on each other in a cycle. For instance, A depends on B at construction, but B depends on A at setter. Because of the Microcontainer’s fine-grained state life cycle separation, this problem can be solved easily.
		

      ⁠Example 7.21. Bean life cycle separation
​<bean name="cycleA" class="org.jboss.demos.ioc.cycle.CyclePojo">
​  <property name="dependency"><inject bean="cycleB"/></property>
​</bean>
​<bean name="cycleB" class="org.jboss.demos.ioc.cycle.CyclePojo">
​  <constructor><parameter><inject bean="cycleA" state="Instantiated"/></parameter></constructor>
​</bean>
​<bean name="cycleC" class="org.jboss.demos.ioc.cycle.CyclePojo">
​  <property name="dependency"><inject bean="cycleD"/></property>
​</bean>
​<bean name="cycleD" class="org.jboss.demos.ioc.cycle.CyclePojo">
​  <property name="dependency"><inject bean="cycleC" state="Instantiated"/></property>
​</bean>
​			
​			
​			
​





      ⁠7.12. Demand and Supply




			Sometimes, such as with an injection, a dependency between two beans may not be readily apparent. Such dependencies should be expressed in a clear way, such as shown in Example 7.22, “Static Code Usage”.
		

      ⁠Example 7.22. Static Code Usage
​<bean name="TMDemand" class="org.jboss.demos.ioc.demandsupply.TMDemander">
​  <demand>TM</demand>
​</bean>
​<bean name="SimpleTMSupply" class="org.jboss.demos.ioc.demandsupply.SimpleTMSupplyer">
​  <supply>TM</supply>
​</bean>
​			
​			
​			
​





      ⁠7.13. Installs




			As a bean moves through different states, you might want to invoke some methods on other beans or the same bean. Example 7.23, “Invoking Methods in Different-States” shows how Entry invokes RepositoryManager's add and removeEntry methods to register and unregister itself.
		

      ⁠Example 7.23. Invoking Methods in Different-States
​<bean name="RepositoryManager" class="org.jboss.demos.ioc.install.RepositoryManager">
​  <install method="addEntry">
​    <parameter><inject fromContext="name"/></parameter>
​    <parameter><this/></parameter>
​  </install>
​  <uninstall method="removeEntry">
​    <parameter><inject fromContext="name"/></parameter>
​  </uninstall>
​</bean>
​<bean name="Entry" class="org.jboss.demos.ioc.install.SimpleEntry">
​  <install bean="RepositoryManager" method="addEntry" state="Instantiated">
​    <parameter><inject fromContext="name"/></parameter>
​    <parameter><this/></parameter>
​  </install>
​  <uninstall bean="RepositoryManager" method="removeEntry" state="Configured">
​    <parameter><inject fromContext="name"/></parameter>
​  </uninstall>
​</bean>
​			
​			
​			
​





      ⁠7.14. Lazy Mock




			You might have a dependency on a bean that is rarely used, but takes a long time to configure. You can use a lazy mock of the bean, demonstrated in Example 7.24, “Lazy Mock”, to resolve the dependency. When you actually need the bean, invoke and use the target bean, hoping it has been installed by then.
		

      ⁠Example 7.24. Lazy Mock
​<bean name="lazyA" class="org.jboss.demos.ioc.lazy.LazyImpl">
​  <constructor>
​    <parameter>
​      <lazy bean="lazyB">
​	<interface>org.jboss.demos.ioc.lazy.ILazyPojo</interface>
​      </lazy>
​    </parameter>
​  </constructor>
​</bean>
​<bean name="lazyB" class="org.jboss.demos.ioc.lazy.LazyImpl">
​  <constructor>
​    <parameter>
​      <lazy bean="lazyA">
​	<interface>org.jboss.demos.ioc.lazy.ILazyPojo</interface>
​      </lazy>
​    </parameter>
​  </constructor>
​</bean>
​<lazy name="anotherLazy" bean="Pojo" exposeClass="true"/>
​<bean name="Pojo" class="org.jboss.demos.ioc.lazy.Pojo"/>
​			
​			
​			
​





      ⁠7.15. Life cycle




			By default the Microcontainer uses create, start, and destroy methods when it moves through the various states. However, you may not want the Microcontainer to invoke them. For this reason, an ignore flag is available.
		

      ⁠Example 7.25. Bean Life cycles
​<bean name="FullLifecycleBean-3" class="org.jboss.demos.ioc.lifecycle.FullLifecycleBean"/>
​<bean name="FullLifecycleBean-2" class="org.jboss.demos.ioc.lifecycle.FullLifecycleBean">
​  <create ignored="true"/>
​</bean>
​<bean name="FullLifecycleBean-1" class="org.jboss.demos.ioc.lifecycle.FullLifecycleBean">
​  <start ignored="true"/>
​</bean>
​			
​			
​			
​






      ⁠Chapter 8. The Virtual File System




		Duplication of resource-handling code is a common problem for developers. In most cases, the code deals with determining information about a particular resource, which might be a file, a directory, or, in the case of a JAR, a remote URL. Another duplication problem is code for the processing of nested archives. Example 8.1, “Resource Duplication Problem” illustrates the problem.
	

      ⁠Example 8.1. Resource Duplication Problem
​public static URL[] search(ClassLoader cl, String prefix, String suffix) throws IOException {
​    Enumeration[] e = new Enumeration[]{
​	cl.getResources(prefix),
​	cl.getResources(prefix + "MANIFEST.MF")
​    };
​    Set all = new LinkedHashSet();
​    URL url;
​    URLConnection conn;
​    JarFile jarFile;
​    for (int i = 0, s = e.length; i < s; ++i)
​	{
​	    while (e[i].hasMoreElements())
​		{
​		    url = (URL)e[i].nextElement();
​		    conn = url.openConnection();
​		    conn.setUseCaches(false);
​		    conn.setDefaultUseCaches(false);
​		    if (conn instanceof JarURLConnection)
​			{
​			    jarFile = ((JarURLConnection)conn).getJarFile();
​			}
​		    else
​			{
​			    jarFile = getAlternativeJarFile(url);
​			}
​		    if (jarFile != null)
​			{
​			    searchJar(cl, all, jarFile, prefix, suffix);
​			}
​		    else
​			{
​			    boolean searchDone = searchDir(all, new File(URLDecoder.decode(url.getFile(), "UTF-8")), suffix);
​			    if (searchDone == false)
​				{
​				    searchFromURL(all, prefix, suffix, url);
​				}
​			}
​		}
​	}
​    return (URL[])all.toArray(new URL[all.size()]);
​}
​
​private static boolean searchDir(Set result, File file, String suffix) throws IOException
​{
​    if (file.exists() && file.isDirectory())
​	{
​	    File[] fc = file.listFiles();
​	    String path;
​	    for (int i = 0; i < fc.length; i++)
​		{
​		    path = fc[i].getAbsolutePath();
​		    if (fc[i].isDirectory())
​			{
​			    searchDir(result, fc[i], suffix);
​			}
​		    else if (path.endsWith(suffix))
​			{
​			    result.add(fc[i].toURL());
​			}
​		}
​	    return true;
​	}
​    return false;
​}



		There are also many problems with file locking on Windows systems, forcing developers to copy all hot-deployable archives to another location to prevent locking those in deploy folders (which would prevent their deletion and file-system based undeploy). File locking is a major problem whose only solution used to be centralizing all the resource loading code in one place.
	

		The VFS project was created solve all of these issues. VFS stands for Virtual File System.
	

      ⁠8.1. VFS Public API




			VFS is used for two main purposes, as shown in Uses for VFS.
		

      ⁠Uses for VFS
	
					simple resource navigation
				

	
					visitor pattern API (Application Programmer Interface)
				




			As mentioned, in plain JDK, handling and navigating resources are complex. You must always check the resource type, and these checks can be cumbersome. VFS abstracts resources into a single resource type, VirtualFile.
		

      ⁠Example 8.2. The VirtualFile Resource Type
​public class VirtualFile implements Serializable {
​    /**
​     * Get certificates.
​     *
​     * @return the certificates associated with this virtual file
​     */
​    Certificate[] getCertificates()
​
​    /**
​     * Get the simple VF name (X.java)
​     *
​     * @return the simple file name
​     * @throws IllegalStateException if the file is closed
​     */
​	String getName()
​
​    /**
​     * Get the VFS relative path name (org/jboss/X.java)
​     *
​     * @return the VFS relative path name
​     * @throws IllegalStateException if the file is closed
​     */
​	String getPathName()
​
​    /**
​     * Get the VF URL (file://root/org/jboss/X.java)
​     *
​     * @return the full URL to the VF in the VFS.
​     * @throws MalformedURLException if a url cannot be parsed
​     * @throws URISyntaxException if a uri cannot be parsed
​     * @throws IllegalStateException if the file is closed
​     */
​	URL toURL() throws MalformedURLException, URISyntaxException
​
​    /**
​     * Get the VF URI (file://root/org/jboss/X.java)
​     *
​     * @return the full URI to the VF in the VFS.
​     * @throws URISyntaxException if a uri cannot be parsed
​     * @throws IllegalStateException if the file is closed
​     * @throws MalformedURLException for a bad url
​     */
​			   URI toURI() throws MalformedURLException, URISyntaxException
​
​    /**
​     * When the file was last modified
​     *
​     * @return the last modified time
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed
​     */
​			   long getLastModified() throws IOException
​
​    /**
​     * Returns true if the file has been modified since this method was last called
​     * Last modified time is initialized at handler instantiation.
​     *
​     * @return true if modifed, false otherwise
​     * @throws IOException for any error
​     */
​			   boolean hasBeenModified() throws IOException
​
​    /**
​     * Get the size
​     *
​     * @return the size
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed
​     */
​			   long getSize() throws IOException
​
​    /**
​     * Tests whether the underlying implementation file still exists.
​     * @return true if the file exists, false otherwise.
​     * @throws IOException - thrown on failure to detect existence.
​     */
​			   boolean exists() throws IOException
​
​    /**
​     * Whether it is a simple leaf of the VFS,
​     * i.e. whether it can contain other files
​     *
​     * @return true if a simple file.
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed
​     */
​			   boolean isLeaf() throws IOException
​
​    /**
​     * Is the file archive.
​     *
​     * @return true if archive, false otherwise
​     * @throws IOException for any error
​     */
​			   boolean isArchive() throws IOException
​
​    /**
​     * Whether it is hidden
​     *
​     * @return true when hidden
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed
​     */
​			   boolean isHidden() throws IOException
​
​    /**
​     * Access the file contents.
​     *
​     * @return an InputStream for the file contents.
​     * @throws IOException for any error accessing the file system
​     * @throws IllegalStateException if the file is closed
​     */
​			   InputStream openStream() throws IOException
​
​    /**
​     * Do file cleanup.
​     *
​     * e.g. delete temp files
​     */
​			   void cleanup()
​
​    /**
​     * Close the file resources (stream, etc.)
​     */
​			   void close()
​
​    /**
​     * Delete this virtual file
​     *
​     * @return true if file was deleted
​     * @throws IOException if an error occurs
​     */
​			   boolean delete() throws IOException
​
​    /**
​     * Delete this virtual file
​     *
​     * @param gracePeriod max time to wait for any locks (in milliseconds)
​     * @return true if file was deleted
​     * @throws IOException if an error occurs
​     */
​			   boolean delete(int gracePeriod) throws IOException
​
​    /**
​     * Get the VFS instance for this virtual file
​     *
​     * @return the VFS
​     * @throws IllegalStateException if the file is closed
​     */
​			   VFS getVFS()
​
​    /**
​     * Get the parent
​     *
​     * @return the parent or null if there is no parent
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed
​     */
​			   VirtualFile getParent() throws IOException
​
​    /**
​     * Get a child
​     *
​     * @param path the path
​     * @return the child or <code>null</code> if not found
​     * @throws IOException for any problem accessing the VFS
​     * @throws IllegalArgumentException if the path is null
​     * @throws IllegalStateException if the file is closed or it is a leaf node
​     */
​			   VirtualFile getChild(String path) throws IOException
​
​    /**
​     * Get the children
​     *
​     * @return the children
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed
​     */
​			   List<VirtualFile> getChildren() throws IOException
​
​    /**
​     * Get the children
​     *
​     * @param filter to filter the children
​     * @return the children
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed or it is a leaf node
​     */
​			   List<VirtualFile> getChildren(VirtualFileFilter filter) throws IOException
​
​    /**
​     * Get all the children recursively<p>
​     *
​     * This always uses {@link VisitorAttributes#RECURSE}
​     *
​     * @return the children
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed
​     */
​			   List<VirtualFile> getChildrenRecursively() throws IOException
​
​    /**
​     * Get all the children recursively<p>
​     *
​     * This always uses {@link VisitorAttributes#RECURSE}
​     *
​     * @param filter to filter the children
​     * @return the children
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalStateException if the file is closed or it is a leaf node
​     */
​			   List<VirtualFile> getChildrenRecursively(VirtualFileFilter filter) throws IOException
​
​    /**
​     * Visit the virtual file system
​     *
​     * @param visitor the visitor
​     * @throws IOException for any problem accessing the virtual file system
​     * @throws IllegalArgumentException if the visitor is null
​     * @throws IllegalStateException if the file is closed
​     */
​			   void visit(VirtualFileVisitor visitor) throws IOException
​			   }




			All of the usual read-only File System operations are available, plus a few options to cleanup or delete the resource. Cleanup or deletion handling is needed when dealing with some internal temporary files, such as files created to handle nested jars.
		

			To switch from the JDK's File or URL resource handling to new VirtualFile you need a root VirtualFile, which is provided by the VFS class, with the help of URL or URI parameter.
		

      ⁠Example 8.3. Using the VFS Class
​public class VFS {
​    /**
​     * Get the virtual file system for a root uri
​     *
​     * @param rootURI the root URI
​     * @return the virtual file system
​     * @throws IOException if there is a problem accessing the VFS
​     * @throws IllegalArgumentException if the rootURL is null
​     */
​    static VFS getVFS(URI rootURI) throws IOException
​
​    /**
​     * Create new root
​     *
​     * @param rootURI the root url
​     * @return the virtual file
​     * @throws IOException if there is a problem accessing the VFS
​     * @throws IllegalArgumentException if the rootURL
​     */
​    static VirtualFile createNewRoot(URI rootURI) throws IOException
​
​    /**
​     * Get the root virtual file
​     *
​     * @param rootURI the root uri
​     * @return the virtual file
​     * @throws IOException if there is a problem accessing the VFS
​     * @throws IllegalArgumentException if the rootURL is null
​     */
​    static VirtualFile getRoot(URI rootURI) throws IOException
​
​    /**
​     * Get the virtual file system for a root url
​     *
​     * @param rootURL the root url
​     * @return the virtual file system
​     * @throws IOException if there is a problem accessing the VFS
​     * @throws IllegalArgumentException if the rootURL is null
​     */
​    static VFS getVFS(URL rootURL) throws IOException
​
​    /**
​     * Create new root
​     *
​     * @param rootURL the root url
​     * @return the virtual file
​     * @throws IOException if there is a problem accessing the VFS
​     * @throws IllegalArgumentException if the rootURL
​     */
​    static VirtualFile createNewRoot(URL rootURL) throws IOException
​
​    /**
​     * Get the root virtual file
​     *
​     * @param rootURL the root url
​     * @return the virtual file
​     * @throws IOException if there is a problem accessing the VFS
​     * @throws IllegalArgumentException if the rootURL
​     */
​    static VirtualFile getRoot(URL rootURL) throws IOException
​
​    /**
​     * Get the root file of this VFS
​     *
​     * @return the root
​     * @throws IOException for any problem accessing the VFS
​     */
​    VirtualFile getRoot() throws IOException
​}



			The three different methods look similar.
		
	
					getVFS
				

	
					createNewRoot
				

	
					getRoot
				




			getVFS returns a VFS instance but does not yet create a VirtualFile instance. This is important because there are methods which help with configuring a VFS instance (see VFS class API javadocs), before instructing it to create a VirtualFile root.
		

			The other two methods, on the other hand, use default settings for root creation. The difference between createNewRoot and getRoot is in caching details, which are covered later.
		

      ⁠Example 8.4. Using getVFS
​URL rootURL = ...; // get root url
​VFS vfs = VFS.getVFS(rootURL);
​// configure vfs instance
​VirtualFile root1 = vfs.getRoot();
​// or you can get root directly
​VirtualFile root2 = VFS.crateNewRoot(rootURL);
​VirtualFile root3 = VFS.getRoot(rootURL);



			Another useful thing about VFS API is its implementation of a proper visitor pattern. It is very simple to recursively gather different resources, a task which is difficult to do with plain JDK resource loading.
		

      ⁠Example 8.5. Recursively Gathering Resources
​public interface VirtualFileVisitor {
​    /**
​     * Get the search attribues for this visitor
​     *
​     * @return the attributes
​     */
​    VisitorAttributes getAttributes();
​
​    /**
​     * Visit a virtual file
​     *
​     * @param virtualFile the virtual file being visited
​     */
​    void visit(VirtualFile virtualFile);
​}
​
​VirtualFile root = ...; // get root
​VirtualFileVisitor visitor = new SuffixVisitor(".class"); // get all classes
​root.visit(visitor);





      ⁠8.2. VFS Architecture




			While the public API is quite intuitive, real implementation details add complexity. Some concepts need to be explained in more detail.
		

			Each time you create a VFS instance, its matching VFSContext instance is created. This creation is done via VFSContextFactory. Different protocols map to different VFSContextFactory instances. For example, file/vfsfile maps to FileSystemContextFactory, while zip/vfszip maps to ZipEntryContextFactory.
		

			Each time a VirtualFile instance is created, its matching VirtualFileHandler is created. This VirtualFileHandler instance knows how to handle different resource types properly; the VirtualFile API only delegates invocations to its VirtualFileHandler reference.
		

			The VFSContext instance knows how to create VirtualFileHandler instances accordingly to a resource type. For example, ZipEntryContextFactory creates ZipEntryContext, which then creates ZipEntryHandler.
		


      ⁠8.3. Existing Implementations




			Apart from files, directories (FileHandler) and zip archives (ZipEntryHandler) the Microcontainer also supports other more advanced use cases. The first one is Assembled, which is similar to what Eclipse calls Linked Resources. Its purpose is to take existing resources from different trees, and "mock" them into single resource tree.
		

      ⁠Example 8.6. Implementation of Assembled VirtualFileHandlers
​AssembledDirectory sar = AssembledContextFactory.getInstance().create("assembled.sar");
​
​URL url = getResource("/vfs/test/jar1.jar");
​VirtualFile jar1 = VFS.getRoot(url);
​sar.addChild(jar1);
​
​url = getResource("/tmp/app/ext.jar");
​VirtualFile ext1 = VFS.getRoot(url);
​sar.addChild(ext);
​
​AssembledDirectory metainf = sar.mkdir("META-INF");
​
​url = getResource("/config/jboss-service.xml");
​VirtualFile serviceVF = VFS.getRoot(url);
​metainf.addChild(serviceVF);
​
​AssembledDirectory app = sar.mkdir("app.jar");
​url = getResource("/app/someapp/classes");
​VirtualFile appVF = VFS.getRoot(url);
​app.addPath(appVF, new SuffixFilter(".class"));




			Another implementation is in-memory files. This implementation arose out of a need to easily handle AOP generated bytes. Instead of using temporary files, you can drop bytes into in-memory VirtualFileHandlers.
		

      ⁠Example 8.7. Implementation of In-Memory VirtualFileHandlers
​URL url = new URL("vfsmemory://aopdomain/org/acme/test/Test.class");
​byte[] bytes = ...; // some AOP generated class bytes
​MemoryFileFactory.putFile(url,  bytes);
​
​VirtualFile classFile = VFS.getVirtualFile(new URL("vfsmemory://aopdomain"), "org/acme/test/Test.class");
​InputStream bis = classFile.openStream(); // e.g. load class from input stream





      ⁠8.4. Extension Hooks




			It is easy to extend VFS with a new protocol, similar to what we've done with Assembled and Memory. All you need is a combination of VFSContexFactory, VFSContext, VirtualFileHandler, FileHandlerPlugin, and URLStreamHandler implementations. The VFSContextFactory is trivial, while the others depend on the complexity of your task. You could implement rar, tar, gzip, or even remote access.
		

			After implementing a new protocol, register the new VFSContextFactory with VFSContextFactoryLocator.
		


      ⁠8.5. Features




			One of the first major problems the Microcontainer developers faced was proper usage of nested resources, more specifically nested jar files: For example, normal ear deployments: gema.ear/ui.war/WEB-INF/lib/struts.jar.
		

			In order to read contents of struts.jar we have two options:
		
	
					handle resources in memory
				

	
					create top level temporary copies of nested jars, recursively
				




			The first option is easier to implement, but it's very memory-consuming, requiring potentially large applications to reside in memory. The other approach leaves behind a large number of temporary files, which should be invisible to the end user and therefore should disappear after undeployment.
		

			Consider the following scenario: A user accesses a VFS URL instance, which points to some nested resource.
		

			The way plain VFS would handle this is to re-create the entire path from scratch: it would unpack nested resources over and over again. This leads to a great number of temporary files.
		

			The Microcontainer avoids this by using VFSRegistry, VFSCache, and TempInfo.
		

			When you ask for VirtualFile over VFS (getRoot, not createNewRoot), VFS asks the VFSRegistry implementation to provide the file. The existing DefaultVFSRegistry first checks if a matching root VFSContext exists for the provided URI. If it does, DefaultVFSRegistry first tries to navigate to the existing TempInfo (link to a temporary files), falling back to regular navigation if no such temporary file exists. In this way you completely reuse any temporary files which have already been unpacked, saving time and disk space. If no matching VFSContext is found in cache, the code will create a new VFSCache entry and continue with default navigation.
		

			Determining how the VFSCache handles cached VFSContext entries depends on the implementation used. VFSCache is configurable via VFSCacheFactory. By default, nothing is cached, but there are a few useful existing VFSCache implementations, using algorithms such as Least Recently Used (LRU) or timed cache.
		



      ⁠Chapter 9. The ClassLoading Layer




		JBoss has always had a unique way of dealing with classloading, and the new classloading layer that comes with the Microcontainer is no exception ClassLoading is an optional add-on that you can use when you want non-default classloading. With the rising demand for OSGi-style classloading, and a number of new Java classloading specifications on the horizon, the changes to the ClassLoading layer of EAP 5.1 are useful and timely.
	

		The Microcontainer ClassLoading layer is an abstraction layer. Most of the details are hidden behind private and package-private methods, without compromising the extensibility and functionality available through public classes and methods that make the API. This means that you code against policy and not against classloader details.
	

		The ClassLoader project is split into 3 sub-projects
	
	
				classloader
			

	
				classloading
			

	
				classloading-vfs
			




		classloader contains a custom java.lang.ClassLoader extension without any specific classloading policy. A classloading policy includes knowledge of where to load from and how to load.
	

		Classloading is an extension of Microcontainer’s dependency mechanisms. Its VFS-backed implementation is classloading-vfs. See Chapter 8, The Virtual File System for more information on VFS.
	

      ⁠9.1. ClassLoader




			The ClassLoader implementation supports pluggable policies and is itself a final class, not meant to be altered. To write your own ClassLoader implementations, write a ClassLoaderPolicy which provides a simpler API for locating classes and resources, and for specifying other rules associated with the classloader.
		

			To customize classloading, instantiate a ClassLoaderPolicy and register it with a ClassLoaderSystem to create a custom ClassLoader. You can also create a ClassLoaderDomain to partition the ClassLoaderSystem.
		

			The ClassLoader layer also includes the implementation of things like DelegateLoader model, classloading, resource filters, and parent-child delegation policies.
		

			The run-time is JMX enabled to expose the policy used for each classloader. It also provides classloading statistics and debugging methods to help determine where things are loaded from.
		

      ⁠Example 9.1. ClassLoaderPolicy Class

				The ClassLoaderPolicy controls the way your classloading works.
			
​public abstract class ClassLoaderPolicy extends BaseClassLoaderPolicy {
​    public DelegateLoader getExported()
​
​        public String[] getPackageNames()
​
​        protected List<? extends DelegateLoader> getDelegates()
​
​        protected boolean isImportAll()
​        protected boolean isCacheable()
​        protected boolean isBlackListable()
​
​        public abstract URL getResource(String path);
​
​    public InputStream getResourceAsStream(String path)
​
​        public abstract void getResources(String name, Set<URL> urls) throws IOException;
​
​    protected ProtectionDomain getProtectionDomain(String className, String path)
​        public PackageInformation getPackageInformation(String packageName)
​        public PackageInformation getClassPackageInformation(String className, String packageName)
​
​        protected ClassLoader isJDKRequest(String name)
​        }
​}
​			
​			
​			
​




			The following two examples of ClassLoaderPolicy. The first one retrieves resources based on regular expressions, while the second one handles encrypted resources.
		

      ⁠Example 9.2. ClassLoaderPolicy with Regular Expression Support
​public class RegexpClassLoaderPolicy extends ClassLoaderPolicy {
​    private VirtualFile[] roots;
​    private String[] packageNames;
​
​    public RegexpClassLoaderPolicy(VirtualFile[] roots)
​    {
​	this.roots = roots;
​    }
​
​    @Override
​	public String[] getPackageNames()
​    {
​	if (packageNames == null)
​	    {
​		Set<String> exportedPackages = PackageVisitor.determineAllPackages(roots, null, ExportAll.NON_EMPTY, null, null, null);
​		packageNames = exportedPackages.toArray(new String[exportedPackages.size()]);
​	    }
​	return packageNames;
​    }
​
​    protected Pattern createPattern(String regexp)
​    {
​	boolean outside = true;
​	StringBuilder builder = new StringBuilder();
​	for (int i = 0; i < regexp.length(); i++)
​	    {
​		char ch = regexp.charAt(i);
​		if ((ch == '[' || ch == ']' || ch == '.') && escaped(regexp, i) == false)
​		    {
​			switch (ch)
​			    {
​			    case '[' : outside = false; break;
​			    case ']' : outside = true; break;
​			    case '.' : if (outside) builder.append("\\"); break;
​			    }
​		    }
​
​		builder.append(ch);
​	    }
​	return Pattern.compile(builder.toString());
​    }
​
​    protected boolean escaped(String regexp, int i)
​    {
​	return i > 0 && regexp.charAt(i - 1) == '\\';
​    }
​
​    public URL getResource(String path)
​    {
​	Pattern pattern = createPattern(path);
​	for (VirtualFile root : roots)
​	    {
​		URL url = findURL(root, root, pattern);
​		if (url != null)
​		    return url;
​	    }
​	return null;
​    }
​
​    private URL findURL(VirtualFile root, VirtualFile file, Pattern pattern)
​    {
​	try
​	    {
​		String path = AbstractStructureDeployer.getRelativePath(root, file);
​		Matcher matcher = pattern.matcher(path);
​		if (matcher.matches())
​		    return file.toURL();
​
​		List<VirtualFile> children = file.getChildren();
​		for (VirtualFile child : children)
​		    {
​			URL url = findURL(root, child, pattern);
​			if (url != null)
​			    return url;
​		    }
​
​		return null;
​	    }
​	catch (Exception e)
​	    {
​		throw new RuntimeException(e);
​	    }
​    }
​
​    public void getResources(String name, Set<URL> urls) throws IOException
​    {
​	Pattern pattern = createPattern(name);
​	for (VirtualFile root : roots)
​	    {
​		RegexpVisitor visitor = new RegexpVisitor(root, pattern);
​		root.visit(visitor);
​		urls.addAll(visitor.getUrls());
​	    }
​    }
​
​    private static class RegexpVisitor implements VirtualFileVisitor
​    {
​	private VirtualFile root;
​	private Pattern pattern;
​	private Set<URL> urls = new HashSet<URL>();
​
​	private RegexpVisitor(VirtualFile root, Pattern pattern)
​	{
​	    this.root = root;
​	    this.pattern = pattern;
​	}
​
​	public VisitorAttributes getAttributes()
​	{
​	    return VisitorAttributes.RECURSE_LEAVES_ONLY;
​	}
​
​	public void visit(VirtualFile file)
​	{
​	    try
​		{
​		    String path = AbstractStructureDeployer.getRelativePath(root, file);
​		    Matcher matcher = pattern.matcher(path);
​		    if (matcher.matches())
​			urls.add(file.toURL());
​		}
​	    catch (Exception e)
​		{
​		    throw new RuntimeException(e);
​		}
​	}
​
​	public Set<URL> getUrls()
​	{
​	    return urls;
​	}
​    }
​}
​			
​			
​			
​


				RegexpClassLoaderPolicy uses a simplistic mechanism to find matching resources. Real-world implementations would be more comprehensive and elegant.
			
​public class RegexpService extends PrintService {
​    public void start() throws Exception
​    {
​	System.out.println();
​
​	ClassLoader cl = getClass().getClassLoader();
​	Enumeration<URL> urls = cl.getResources("config/[^.]+\\.[^.]{1,4}");
​	while (urls.hasMoreElements())
​	    {
​		URL url = urls.nextElement();
​		print(url.openStream(), url.toExternalForm());
​	    }
​    }
​}
​			
​			
​			
​


				The regexp service uses the regular expression pattern config/[^.]+\\.[^.]{1,4} to list resources under the config// directory. The suffix length is limited, such that file names such as excluded.properties will be ignored.
			



      ⁠Example 9.3. ClassLoaderPolicy with Encryption Support
​public class CrypterClassLoaderPolicy extends VFSClassLoaderPolicy {
​    private Crypter crypter;
​
​    public CrypterClassLoaderPolicy(String name, VirtualFile[] roots, VirtualFile[] excludedRoots, Crypter crypter) {
​        super(name, roots, excludedRoots);
​        this.crypter = crypter;
​    }
​
​    @Override
​    public URL getResource(String path) {
​        try
​            {
​                URL resource = super.getResource(path);
​                return wrap(resource);
​            }
​        catch (IOException e)
​            {
​                throw new RuntimeException(e);
​            }
​    }
​
​    @Override
​    public InputStream getResourceAsStream(String path) {
​        InputStream stream = super.getResourceAsStream(path);
​        return crypter.crypt(stream);
​    }
​
​    @Override
​    public void getResources(String name, Set<URL> urls) throws IOException {
​        super.getResources(name, urls);
​        Set<URL> temp = new HashSet<URL>(urls.size());
​        for (URL url : urls)
​            {
​                temp.add(wrap(url));
​            }
​        urls.clear();
​        urls.addAll(temp);
​    }
​
​    protected URL wrap(URL url) throws IOException {
​        return new URL(url.getProtocol(), url.getHost(), url.getPort(), url.getFile(), new CrypterURLStreamHandler(crypter));
​    }
​}
​			
​			
​			
​


				Example 9.3, “ClassLoaderPolicy with Encryption Support” shows how to encrypt JARs. You can configure which resources to encrypt by specifying a proper filter. Here, everything is encrypted except for the contents of the META-INF/ directory.
			
​public class EncryptedService extends PrintService {
​    public void start() throws Exception
​    {
​	ClassLoader cl = getClass().getClassLoader();
​
​	URL url = cl.getResource("config/settings.txt");
​	if (url == null)
​	    throw new IllegalArgumentException("No such settings.txt.");
​
​	InputStream is = url.openStream();
​	print(is, "Printing settings:\n");
​
​	is = cl.getResourceAsStream("config/properties.xml");
​	if (is == null)
​	    throw new IllegalArgumentException("No such properties.xml.");
​
​	print(is, "\nPrinting properties:\n");
​    }
​}
​			
​			
​			
​


				This service prints out the contents of two configuration files. It shows that decryption of any encrypted resources is hidden behind the classloading layer.
			

				To properly test this, either encrypt the policy module yourself or use an existing encrypted one. To put this into action, you need to properly tie EncryptedService to ClassLoaderSystem and deployers.
			

				Partitioning ClassLoaderSystem is discussed later in this chapter.
			




      ⁠9.2. ClassLoading




			Instead of using the ClassLoader abstraction directly, you can create ClassLoading modules which contain declarations of ClassLoader dependencies. Once the dependencies are specified the ClassLoaderPolicys are constructed and wired together accordingly.
		

			To facilitate defining the ClassLoaders before they actually exist, the abstraction includes a ClassLoadingMetaData model.
		

			The ClassLoadingMetaData can be exposed as a Managed Object within the new JBoss EAP profile service. This helps system administrators to deal with more abstract policy details rather than the implementation details.
		

      ⁠Example 9.4. ClassLoadingMetaData Exposed as a Managed Object
​public class ClassLoadingMetaData extends NameAndVersionSupport {
​    /** The serialVersionUID */
​    private static final long serialVersionUID = -2782951093046585620L;
​
​    /** The classloading domain */
​    private String domain;
​
​    /** The parent domain */
​    private String parentDomain;
​
​    /** Whether to make a subdeployment classloader a top-level classloader */
​    private boolean topLevelClassLoader = false;
​
​    /** Whether to enforce j2se classloading compliance */
​    private boolean j2seClassLoadingCompliance = true;
​
​    /** Whether we are cacheable */
​    private boolean cacheable = true;
​
​    /** Whether we are blacklistable */
​    private boolean blackListable = true;
​
​    /** Whether to export all */
​    private ExportAll exportAll;
​
​    /** Whether to import all */
​    private boolean importAll;
​
​    /** The included packages */
​    private String includedPackages;
​
​    /** The excluded packages */
​    private String excludedPackages;
​
​    /** The excluded for export */
​    private String excludedExportPackages;
​
​    /** The included packages */
​    private ClassFilter included;
​
​    /** The excluded packages */
​    private ClassFilter excluded;
​
​    /** The excluded for export */
​    private ClassFilter excludedExport;
​
​    /** The requirements */
​    private RequirementsMetaData requirements = new RequirementsMetaData();
​
​    /** The capabilities */
​    private CapabilitiesMetaData capabilities = new CapabilitiesMetaData();
​
​    ... setters & getters
​			
​			
​			
​




			Example 9.5, “ClassLoading API Defined in XML” and Example 9.6, “ClassLoading API Defined in Java” show the ClassLoading API defined in XML and Java, respectively.
		

      ⁠Example 9.5. ClassLoading API Defined in XML
​<classloading xmlns="urn:jboss:classloading:1.0"
​	      name="ptd-jsf-1.0.war"
​	      domain="ptd-jsf-1.0.war"
​	      parent-domain="ptd-ear-1.0.ear"
​	      export-all="NON_EMPTY"
​	      import-all="true"
​	      parent-first="true"/>
​			
​			
​			
​




      ⁠Example 9.6. ClassLoading API Defined in Java
​ClassLoadingMetaData clmd = new ClassLoadingMetaData();
​if (name != null)
​    clmd.setDomain(name + "_Domain");
​clmd.setParentDomain(parentDomain);
​clmd.setImportAll(true);
​clmd.setExportAll(ExportAll.NON_EMPTY);
​clmd.setVersion(Version.DEFAULT_VERSION);
​			
​			
​			
​




			You can add ClassLoadingMetaData to your deployment either programmatically, or declaratively, via jboss-classloading.xml.
		

      ⁠Example 9.7. Adding ClassLoadingMetaData Using jboss-classloading.xml
​<classloading xmlns="urn:jboss:classloading:1.0"
​	      domain="DefaultDomain"
​	      top-level-classloader="true"
​	      export-all="NON_EMPTY"
​	      import-all="true">
​</classloading>

				The DefaultDomain is shared among all the applications that do not define their own domains.
			



      ⁠Example 9.8. Typical Domain-Level Isolation
​<classloading xmlns="urn:jboss:classloading:1.0"
​	      domain="IsolatedDomain"
​	      export-all="NON_EMPTY"
​	      import-all="true">
​</classloading>




      ⁠Example 9.9. Isolation with a Specific Parent
​<classloading xmlns="urn:jboss:classloading:1.0"
​	      domain="IsolatedWithParentDomain"
​	      parent-domain="DefaultDomain"
​	      export-all="NON_EMPTY"
​	      import-all="true">
​</classloading>
​
​			
​			
​			
​




      ⁠Example 9.10. Non-Compliance with j2seClassLoadingCompliance
​<classloading xmlns="urn:jboss:classloading:1.0"
​	      parent-first="false">
​</classloading>
​			
​			
​			
​


				.war deployments use this method by default. Instead of doing default parent-first lookups, you first check your own resources.
			



      ⁠Example 9.11. Typical OSGi Implementation
​<classloading xmlns="urn:jboss:classloading:1.0">
​  <requirements>
​    <package name="org.jboss.dependency.spi"/>
​  </requirements>
​  <capabilities>
​    <package name="org.jboss.cache.api"/>
​    <package name="org.jboss.kernel.spi"/>
​  </capabilities>
​</classloading>



      ⁠Example 9.12. Importing and Exporting Whole Modules and Libraries, Rather than Fine-Grained Packages
​<classloading xmlns="urn:jboss:classloading:1.0">
​  <requirements>
​    <module name="jboss-reflect.jar"/>
​  </requirements>
​  <capabilities>
​    <module name="jboss-cache.jar"/>
​  </capabilities>
​</classloading>
​			
​			
​			
​

​<classloading xmlns="urn:jboss:classloading:1.0">
​  <requirements>
​    <package name="si.acme.foobar"/>
​    <module name="jboss-reflect.jar"/>
​  </requirements>
​  <capabilities>
​    <package name="org.alesj.cl"/>
​    <module name="jboss-cache.jar"/>
​  </capabilities>
​</classloading>
​			
​			
​			
​




			You can also mix the requirements and capabilities types, using packages and modules.
		

			The classloading sub-project uses a very small resource-visitor-pattern implementation.
		

			In the ClassLoader project, the connection between deployment and classloading is done through the Module class, which holds all of the required information to properly apply restrictions on the visitor pattern, such as filtering.
		

      ⁠Example 9.13. The ResourceVisitor and ResourceContext Interfaces 
​public interface ResourceVisitor {
​    ResourceFilter getFilter();
​
​    void visit(ResourceContext resource);
​}
​
​public interface ResourceContext {
​    URL getUrl();
​
​    ClassLoader getClassLoader();
​
​    String getResourceName();
​
​    String getClassName();
​
​    boolean isClass();
​
​    Class<?> loadClass();
​
​    InputStream getInputStream() throws IOException;
​
​    byte[] getBytes() throws IOException;
​}
​			
​			
​			
​




			To use the module, instantiate your ResourceVisitor instance and pass it to Module::visit method. This feature is used in the deployment framework to index annotations usage in deployments.
		


      ⁠9.3. ClassLoading VFS




			These examples provide an implementation of the ClassLoaderPolicy that uses a JBoss Virtual File System project to load classes and resources. You can use this idea directly or in combination with a classloading framework.
		

			Optionally, you can set up your modules inside the Microcontainer configuration.
		

      ⁠Example 9.14. Classloading Module Deployer
​<deployment xmlns="urn:jboss:bean-deployer:2.0">
​
​  <classloader name="anys-classloader" xmlns="urn:jboss:classloader:1.0" import-all="true" domain="Anys" parent-domain="DefaultDomain">
​    <capabilities>
​      <package name="org.jboss.test.deployers.vfs.reflect.support.web"/>
​    </capabilities>
​    <root>${jboss.tests.url}</root>
​  </classloader>
​
​  <bean name="AnyServlet" class="org.jboss.test.deployers.vfs.reflect.support.web.AnyServlet">
​    <classloader><inject bean="anys-classloader:0.0.0"/></classloader>
​  </bean>
​
​</deployment>
​			
​			
​			
​




			The VFSClassLoaderFactory class transforms the XML deployer into a VFSClassLoaderPolicyModule, which then creates the actual ClassLoader instance. You can then directly use this new ClassLoader instance with your beans.
		
Note


				VFSClassLoaderFactory extends ClassLoadingMetaData, so all examples pertaining to ClassLoadingMetaData apply in this case as well.
			





      ⁠Chapter 10. The Virtual Deployment Framework




		The new Virtual Deployment Framework (VDF) is an improved way to manage deployers in the Microcontainer. This chapter details some of its useful features.
	

      ⁠10.1. Agnostic Handling of Deployment Types




			The traditional type of virtual deployment is based on classes which already exist in a shared class-space or domain. In this case, the end product is a new service installed onto the server from your main client. The traditional way to do this is to upload a descriptor file. The new VDF simplifies this process by passing over the bytes and serializing them into a Deployment instance.
		

			The other type of deployment, which extends the first one, is a plain file-system-based deployment, backed up by Microcontainer VFS. This approach is described in more detail in Chapter 8, The Virtual File System.
		


      ⁠10.2. Separation of Structure Recognition From Deployment life-cycle logic




			In order to do any real work on top of a deployment, you must first understand its structure, including its classpaths and metadata locations.
		

			Metadata locations include the configuration files such as my-jboss-beans.xml, web.xml, ejb-jar.xml. Classpaths are classloader roots, such as WEB-INF/classes or myapp.ear/lib.
		

			Bearing the structure in mind, you can proceed to actual deployment handling.
		
A typical deployment life cycle
	
					The MainDeployer passes the deployment to the set of StructuralDeployers for recognition, and receives back a Deployment context.
				

	
					Next, the MainDeployer passes the resulting Deployment context to the Deployers for handling by the appropriate Deployer.
				




			In this way, the MainDeployer is a broker with the responsibility of deciding which Deployers to use.
		

			In the case of virtual or programmatic deployment, an existing predetermined StructureMetaData information reads the structure information and handles it in one of the ways explained in Handling StructuredMetaData Information.
		

      ⁠Handling StructuredMetaData Information
	VFS-based deployments
	
						the structure recognition is forwarded to a set of StructureDeployers.
					

	JEE-specification-defined structures
	
						we have matching StructureDeployer implementations:
					
	
								EarStructure
							

	
								WarStructure
							

	
								JarStructure
							




	DeclarativeStructures
	
						looks for META-INF/jboss-structure.xml file inside your deployment, and parses it to construct a proper StructureMetaData.
					

	FileStructures
	
						only recognizes known configuration files, such as files like -jboss-beans.xml or -service.xml.
					

      ⁠Example 10.1. An example of jboss-structure.xml
​<structure>
​  <context comparator="org.jboss.test.deployment.test.SomeDeploymentComparatorTop">
​    <path name=""/>
​    <metaDataPath>
​      <path name="META-INF"/>
​    </metaDataPath>
​    <classpath>
​      <path name="lib" suffixes=".jar"/>
​    </classpath>
​  </context>
​</structure>







			In the case of EarStructure, first recognize a top level deployment, then recursively process sub-deployments.
		

			You can implement a custom StructureDeployer with the help of the generic GroupingStructure class provided by the generic StructureDeployer interface.
		

			After you have a recognized deployment structure, you can pass it to real deployers. The Deployers object knows how to deal with the real deployers, using a chain of deployers per DeploymentStage.
		

      ⁠Example 10.2. Deployment Stages
​public interface DeploymentStages {
​   /** The not installed stage - nothing is done here */
​   DeploymentStage NOT_INSTALLED = new DeploymentStage("Not Installed");
​
​   /** The pre parse stage - where pre parsing stuff can be prepared; altDD, ignore, ... */
​   DeploymentStage PRE_PARSE = new DeploymentStage("PreParse", NOT_INSTALLED);
​
​   /** The parse stage - where metadata is read */
​   DeploymentStage PARSE = new DeploymentStage("Parse", PRE_PARSE);
​
​   /** The post parse stage - where metadata can be fixed up */
​   DeploymentStage POST_PARSE = new DeploymentStage("PostParse", PARSE);
​
​   /** The pre describe stage - where default dependencies metadata can be created */
​   DeploymentStage PRE_DESCRIBE = new DeploymentStage("PreDescribe", POST_PARSE);
​
​   /** The describe stage - where dependencies are established */
​   DeploymentStage DESCRIBE = new DeploymentStage("Describe", PRE_DESCRIBE);
​
​   /** The classloader stage - where classloaders are created */
​   DeploymentStage CLASSLOADER = new DeploymentStage("ClassLoader", DESCRIBE);
​
​   /** The post classloader stage - e.g. aop */
​   DeploymentStage POST_CLASSLOADER = new DeploymentStage("PostClassLoader", CLASSLOADER);
​
​   /** The pre real stage - where before real deployments are done */
​   DeploymentStage PRE_REAL = new DeploymentStage("PreReal", POST_CLASSLOADER);
​
​   /** The real stage - where real deployment processing is done */
​   DeploymentStage REAL = new DeploymentStage("Real", PRE_REAL);
​
​   /** The installed stage - could be used to provide valve in future? */
​   DeploymentStage INSTALLED = new DeploymentStage("Installed", REAL);
​}




			Preexisting deployment stages are mapped to the Microcontainer's built-in controller states. They provide a deployment/life cycle focused view of generic controller states.
		

			Inside Deployers, the deployment is converted into the Microcontainer's component DeploymentControllerContext. The Microcontainer's state machine handles dependencies.
		

			Deployments are handled sequentially by deployment stage. For each deployer, the entire deployed hierarchy order is handled, using the deployer's parent-first property. This property is set to true by default.
		

			You can also specify which hierarchy levels your deployer handles. You can choose all, top level, components only, or no components.
		

			The way the Microcontainer handles component models and dependency handling applies here as well. If there are unresolved dependencies, the deployment will wait in the current state, potentially reporting an error if the current state is not the required state.
		

			Adding a new deployer is accomplished by extending one of the many existing helper deployers.
		

			Some deployers actually need VFS backed deployment, while others can use a general deployment. In most cases the parsing deployers are the ones that need VFS backing.
		
Warning


				Also be aware that deployers run recursively through every deployment, sub-deployment, and component. Your code needs to determine, as early in the process as possible, whether the deployer should handle the current deployment or not.
			



      ⁠Example 10.3. Simple Deployer which Outputs Information About Its Deployment
​public class StdioDeployer extends AbstractDeployer {
​   public void deploy(DeploymentUnit unit) throws DeploymentException
​   {
​      System.out.println("Deploying unit: " + unit);
​   }
​
​   @Override
​   public void undeploy(DeploymentUnit unit)
​   {
​      System.out.println("Undeploying unit: " + unit);
​   }
​}




			Add this description into one of the -jboss-beans.xml files in deployers/ directory in JBoss Application Server, and MainDeployerImpl bean will pick up this deployer via the Microcontainer's IoC callback handling.
		

      ⁠Example 10.4. Simple Deployment Descriptor
​<bean name="StdioDeployer" class="org.jboss.acme.StdioDeployer"/>





      ⁠10.3. Natural Flow Control in the form of Attachments




			VDF includes a mechanism called attachments, which facilitates the passing of information from one deployer to the next. Attachments are implemented as a slightly-enhanced java.util.Map, whose entries each represent an attachment.
		

			Some deployers are producers, while others are consumers. The same deployer can also perform both functions. Some deployers create metadata or utility instances, putting them into the attachments map. Other deployers only declare their need for these attachments and pull the data from the attachments map, before doing additional work on that data.
		

			Natural order refers to the way that deployers are ordered. A common natural order uses the relative terms before and after. However, with the attachments mechanism already in place, you can order deployers by the way in which they produce and/or consume the attachments.
		

			Each attachment has a key, and deployers pass keys to the attachments they produce. If the deployer produces an attachment, then that key is called output. If the deployer consumes an attachment, then that key is called input.
		

			Deployers have ordinary inputs and required inputs. Ordinary inputs are only used to help determine the natural order. Required inputs also help determine order, but they have another function too. They help to determine if the deployer is actually relevant for the given deployment, by checking to see if an attachment corresponding to that required input exists in the attachments map.
		
Warning


				While relative ordering is still supported, it is considered bad practice, and could be deprecated in future releases.
			




      ⁠10.4. Client, User, and Server Usage and Implementation Details




			These features hide the implementation details, making the usage less error-prone, while at the same time streamlining the development process.
		

			The goal is for clients to only see a Deployment API, while developers see a DeploymentUnit, and server implementation details are contained in a DeploymentContext. Only the necessary information is exposed to a particular level of deployment's life cycle.
		

			Components have already been mentioned as part of deployers' hierarchy handling. While top level deployment and sub-deployments are a natural representation of the deployment's structure hierarchy, components are a new VDF concept. The idea of components is that they have a 1:1 mapping with the ControllerContexts inside the Microcontainer. See Why Components Map 1:1 with the ControllerContexts for the reasons behind this assertion.
		

      ⁠Why Components Map 1:1 with the ControllerContexts
	Naming
	
						The component unit's name is the same as the ControllerContext's name.
					

	get*Scope() and get*MetaData()
	
						return the same MDR context that will be used by the Microcontainer for that instance.
					

	IncompleteDeploymentException (IDE)
	
						In order for the IDE to print out what dependencies are missing for a deployment, it needs to know the ControllerContext names. It discovers the name by collecting the Component DeploymentUnit's names in Component Deployers that specify them, such as BeanMetaDataDeployer or the setUseUnitName() method in AbstractRealDeployer.
					





      ⁠10.5. Single State Machine




			All Microcontainer components are handled by a single entry point, or single state machine. Deployments are no exception.
		

			You can take advantage of this feature by using the jboss-dependency.xml configuration file in your deployments.
		

      ⁠Example 10.5. jboss-dependency.xml
​<dependency xmlns="urn:jboss:dependency:1.0">
​  <item whenRequired="Real" dependentState="Create">TransactionManager</item> (1)
​  <item>my-human-readable-deployment-alias</item> (2)
​</dependency>


				Note the artificial call-outs in the XML: (1) and (2).
			

				(1) shows how to describe dependency on another service. This example requires TransactionManager to be created before the deployment is in the 'Real' stage.
			

				(2) is a bit more complex, since you are missing additional information. By default, deployment names inside the Microcontainer are URI names, which makes typing them by hand an error prone proposition. So, in order to be able to easily declare dependence on other deployments, you need an aliasing mechanism to avoid URI names. You can add a plain text file named aliases.txt into your deployment. Each line of the file contains an alias, giving a deployment archive one or more simple names used to refer to it.
			




      ⁠10.6. Scanning Classes for Annotations




			Current JEE specifications reduce the number of configuration files, but the container is now required to do most of the work using @annotations. In order to get @annotation info, containers must scan classes. This scanning creates a performance penalty.
		

			But to reduce the amount of scanning, the Microcontainer provides another descriptor hook, by means of jboss-scanning.xml.
		

      ⁠Example 10.6. jboss-scanning.xml
​<scanning xmlns="urn:jboss:scanning:1.0">
​  <path name="myejbs.jar">
​    <include name="com.acme.foo"/>
​    <exclude name="com.acme.foo.bar"/>
​  </path>
​  <path name="my.war/WEB-INF/classes">
​    <include name="com.acme.foo"/>
​  </path>
​</scanning>


				This example shows a simple description of relative paths to include or exclude when scanning for Java Enterprise Edition version 5 and greater annotated metadata information. 
			





      ⁠Appendix A. Revision History





			Revision History
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     */
    var jQuery = window.jQuery;
    var listeners = [];
    var ready = false;

    // BEGIN UTIL FUNCTIONS
    docs.utils = (function() {
        var exports = {};

        exports.setCookie = function(name, value, expires, path, domain, secure) {
            document.cookie = name + "=" + value +
            ((expires) ? ";expires=" + expires.toGMTString() : "") +
            ((path) ? ";path=" + path : "");
            // +
            //		((domain) ? ";domain=" + domain : "") +
            //		((secure) ? ";secure" : "");
        };

        exports.isSafari = function() {
            return navigator.userAgent.indexOf("Safari") != -1 && navigator.userAgent.indexOf("Chrome") == -1;
        };

        exports.scrollToTarget = function() {
            if (jQuery(window.location.hash).length > 0) {
                jQuery('html, body').animate({ scrollTop: jQuery(window.location.hash).offset().top}, 1000);
            }
        };

        exports.getCurrentPageName = function() {
            return window.location.href.substr(window.location.href.lastIndexOf("/") + 1);
        };

        exports.escapeElementId = function(elem) {
            return elem.replace('&', '\\&');
        };

        return exports;
    }());
    // END UTIL FUNCTIONS

    // BEGIN TOC FUNCTIONS
    docs.toc = (function(utils) {
        var num_days = 7;
        var name_menu = window.location.hostname + '-publican-menu';

        function init() {
            // New toc
            var navigation = jQuery('#navigation');
            if (navigation.is(":visible")) {
                initNewToc(navigation);
            }

            // Old selectbox toc
            var docToc = jQuery(".doctoc");
            if (docToc.is(":visible")) {
                initOldToc(docToc);
            }
        }

        function initOldToc(docToc) {
            checkToc();
            docToc.load('index.html .toc:eq(0)', function () {
                loadDocNav();
            });
            utils.scrollToTarget();
        }

        function initNewToc(navigation) {
            navigation.load('index.html div > div.toc:eq(0), section > div.toc:eq(0)', function () {
                // Add the close button and bind the click event
                var tocButton = jQuery('<button class="menu-toggle"><span></span></button>');
                navigation.append(tocButton);
                tocButton.click(function (e) {
                    toggleToc();
                });

                // Check the saved state and apply the toc styling
                styleToc();
                checkToc();

                // Safari has a bug in getBoundingClientRect that needs the page to be loaded to return valid info.
                if (utils.isSafari()) {
                    jQuery(window).load(function () {
                        styleToc();
                    });
                }
            });

            jQuery(window).scroll(function (e) {
                styleToc();
            }).resize(function (e) {
                styleToc();
            });

            // Add a mechanism to handle the the main menu dropdowns.
            // TODO: This is hacky and a better way should be found to handle this.
            jQuery('.primary-nav a').on('click', function () {
                setTimeout(function () {
                    styleToc();
                }, 600);
            });
        }

        function loadDocNav() {
            var topDocNav = getTopDocNav();
            var bottomDocNav = getBottomDocNav();

            updateDocNavItems(utils.getCurrentPageName(), topDocNav, bottomDocNav);

            var onChange = function () {
                var currentPage = utils.getCurrentPageName();
                var newSelection = jQuery(this).val();
                window.location = newSelection;
                if (newSelection.indexOf(currentPage) === 0) {
                    updateDocNavItems(newSelection, getTopDocNav(), getBottomDocNav());
                }
            };
            topDocNav.change(onChange);
            bottomDocNav.change(onChange);
        }

        function updateDocNavItems(filename, topDocNav, bottomDocNav) {
            topDocNav.val(filename);
            bottomDocNav.val(filename);
        }

        function getTopDocNav() {
            return jQuery(".docnav.top").find(".pageSelect");
        }

        function getBottomDocNav() {
            return jQuery(".docnav.bottom").find("select");
        }

        function styleToc() {
            /* NOTE: We need to use an absolute position due to the portal adding content (ie outage messages), which then makes the toc overlap
             * that. There is a minor effect of some flickering, but it's minimal and currently the best situation since no events are fired by the
             * portal to say it's finished.
             */
            var nav = jQuery('#navigation');
            var navToc = nav.find('.toc');

            var main = jQuery('#legacy-portal');
            var main_rect = main[0].getBoundingClientRect();
            var main_height = main.height();
            var main_bottom = main_rect.bottom;
            var main_top = main_rect.top;

            var my_top = main.offset().top - jQuery('#main').offset().top + 5;
            var height = main_height - 5;
            var pos = "absolute";
            if (main_top <= 0) {
                my_top = 0;
                pos = "fixed";
            }

            if (navToc.is(':visible')) {
                if (pos === "fixed") {
                    if (height > ((window.innerHeight || document.documentElement.clientHeight) - my_top)) {
                        height = (window.innerHeight || document.documentElement.clientHeight) - my_top;
                    }

                    if (my_top + height > main_bottom) {
                        height = main_bottom - my_top;
                    }
                } else {
                    if (height > ((window.innerHeight || document.documentElement.clientHeight) - main_top)) {
                        height = (window.innerHeight || document.documentElement.clientHeight) - main_top - 5;
                    }

                    if (height > main_bottom) {
                        height = main_bottom;
                    }
                }

                nav.attr('style', 'top: ' + my_top + 'px !important; height: ' + height + 'px; position: ' + pos);
                navToc.attr('style', 'top: 0px !important; height: ' + height + 'px;');
            } else {
                nav.attr('style', 'top: ' + my_top + 'px !important; height: 0px; position: ' + pos);
            }
        }

        function checkToc() {
            if (document.cookie) {
                var cookies = document.cookie.split(/ *; */);
                for (var i = 0; i < cookies.length; i++) {
                    var current_c = cookies[i].split("=");
                    if (current_c[0] == name_menu) {
                        var menu_status = current_c[1];
                        if (menu_status == "closed") {
                            hideToc();
                        }
                        break;
                    }
                }
            }
        }

        function toggleToc() {
            if (jQuery("#navigation .toc").is(':visible')) {
                hideToc();
            } else {
                showToc();
            }
        }

        function hideToc() {
            var nav = jQuery("#navigation");
            nav.find("button").addClass("tocClosed");
            nav.find(".toc").hide();
            jQuery("#main").addClass('noLtoc');
            styleToc();

            var expDate = new Date();
            expDate.setDate(expDate.getDate() + num_days);
            utils.setCookie(name_menu, 'closed', expDate, '/', false, false);
        }

        function showToc() {
            var nav = jQuery("#navigation");
            nav.find("button").removeClass("tocClosed");
            nav.find(".toc").show();
            jQuery("#main").removeClass('noLtoc');
            styleToc();

            var expDate = new Date();
            expDate.setDate(expDate.getDate() + num_days);
            utils.setCookie(name_menu, 'open', expDate, '/', false, false);
        }

        return {
            init: init,
            toggleToc: toggleToc,
            getTopDocNav: getTopDocNav,
            getBottomDocNav: getBottomDocNav
        };
    }(docs.utils));
    // END TOC FUNCTIONS

    // BEGIN BREADCRUMB FUNCTIONS
    docs.breadcrumbs = (function(labels, utils) {
        var work = 1;

        function init(current_product, current_version, current_book) {
            var support_label = labels["trans_strings"]["Support"];
            var doc_label = labels["trans_strings"]["Product_Documentation"];

            // Create the very basic breadcrumb array
            var doc_array = [doc_label];
            var breadcrumbs = [
                [support_label, "/support/"],
                doc_array
            ];

            // Create the base breadcrumb, which will later be replaced with the extended version
            if (typeof current_product != "undefined" && current_product != '') {
                var prod_label = getProductLabel(current_product);
                var prod_array = [prod_label];
                breadcrumbs.push(prod_array);

                doc_array[1] = "../";

                if (typeof current_version != "undefined" && current_version != '') {
                    var version_label = getVersionLabel(current_product, current_version);
                    var version_array = [version_label];
                    breadcrumbs.push(version_array);

                    doc_array[1] = "../../";
                    prod_array[1] = "../";

                    if (typeof current_book != "undefined" && current_book != '') {
                        doc_array[1] = "../../../../";
                        prod_array[1] = "../../../";
                        version_array[1] = "../../";

                        var book_label = getBookLabel(current_product, current_version, current_book);
                        breadcrumbs.push([book_label]);
                    }
                }
            }

            window.breadcrumbs = breadcrumbs;
        }

        function getProductLabel(current_product) {
            if (current_product !== 'Products') {
                return labels[current_product]["label"];
            } else {
                return labels["trans_strings"]["Products"];
            }
        }

        function getVersionLabel(current_product, current_version) {
            if (current_version !== 'Versions') {
                return labels[current_product][current_version]["label"];
            } else {
                return labels["trans_strings"]["Versions"];
            }
        }

        function getBookLabel(current_product, current_version, current_book) {
            if (current_book !== 'Books') {
                return labels[current_product][current_version][current_book]["label"];
            } else {
                return labels["trans_strings"]["Books"];
            }
        }

        function loadMenus(toc_path, current_product, current_version, current_book) {
            var breadcrumbs = jQuery("#breadcrumbs");

            // Add a small timeout, to try to fix the items not loading
            setTimeout(function () {
                // We only care about fixing up the default breadcrumbs if we have a current product
                if (typeof current_product !== "undefined" && current_product != '') {
                    // Build the new breadcrumbs html
                    var html = jQuery(buildHTML(toc_path, current_product, current_version, current_book));

                    // Remove the dummy Product Documentation text node
                    var breadcrumbsDiv = breadcrumbs.get(0);
                    while (breadcrumbsDiv.childNodes.length > 1) {
                        breadcrumbsDiv.removeChild(breadcrumbsDiv.lastChild);
                    }

                    // Add the new breadcrumbs
                    breadcrumbs.append(html);

                    // Add a small timeout, to try to fix the items not loading
                    // Load and add the hover menus
                    loadMenu("product_menu", toc_path + "/products_menu.html");
                    loadMenu("version_menu", toc_path + '/' + current_product + "/versions_menu.html");
                    if (typeof current_version !== "undefined" && current_version != '') {
                        loadMenu("book_menu", toc_path + '/' + current_product + '/' + current_version + '/' + "/books_menu.html");
                        if (typeof current_book != "undefined" && current_book != '') {
                            loadMenu("book_lang_menu", toc_path + '/' + current_product + '/' + current_version + '/' + current_book + "/lang_menu.html");
                            loadMenu("book_format_menu", toc_path + '/' + current_product + '/' + current_version + '/' + current_book + "/format_menu.html", true);
                        }
                    }
                }

                // For splash pages the language menu is loaded in a global javascript variable
                if (typeof lang_menu_2_div != "undefined" && lang_menu_2_div != '') {
                    breadcrumbs.append(lang_menu_2_div);
                    bindMouseEvents(breadcrumbs, 'lang_menu_2', 'lang_menu_list');
                }

                bindMenuEvents(breadcrumbs, current_version, current_book);
            }, 500);
        }

        function buildHTML(toc_path, current_product, current_version, current_book) {
            // Get the labels
            var prod_label = getProductLabel(current_product);

            // Convert the default menu into something we can use
            var html = '<a href="' + toc_path + '/index.html">' + labels["trans_strings"]["Product_Documentation"] + '</a>';
            html += '<div id="product_menu"><div>' + prod_label + '</div></div>';
            if (typeof current_version !== "undefined" && current_version !== '') {
                var version_label = getVersionLabel(current_product, current_version);
                html += '<div id="version_menu"><div>' + version_label + '</div></div>';
                if (typeof current_book !== "undefined" && current_book !== '') {
                    var book_label = getBookLabel(current_product, current_version, current_book);
                    html += '<div id="book_menu"><div>' + book_label + '</div></div>';

                    if (current_book !== 'Books') {
                        html += '<div id="left-menu"><div id="book_format_menu"><div>' + labels["trans_strings"]["Formats"] + '</div></div>';
                        html += '<div id="book_lang_menu"></div></div>';
                    }
                }
            }
            return html;
        }

        // Setup the menu expand/retract listeners
        function bindMenuEvents(breadcrumbs, current_version, current_book) {
            bindMouseEvents(breadcrumbs, 'product_menu', 'product_menu_list');

            if (typeof current_version !== "undefined" && current_version !== '') {
                bindMouseEvents(breadcrumbs, 'version_menu', 'version_menu_list');

                if (typeof current_book !== "undefined" && current_book !== '') {
                    bindMouseEvents(breadcrumbs, 'book_menu', 'book_menu_list');

                    if (current_book !== 'Books') {
                        bindMouseEvents(breadcrumbs, 'book_format_menu', 'book_format_menu_list');
                        bindMouseEvents(breadcrumbs, 'book_lang_menu', 'book_lang_menu_list');
                    }
                }
            }
        }

        function bindMouseEvents(parent_ele, id, menu_id) {
            var menu_ele = jQuery('#' + id, parent_ele);
            menu_ele.on('mouseout', function () {
                work = 1;
                retractMenu(menu_id);
            });
            menu_ele.on('mouseover', function () {
                work = 1;
                expandMenu(menu_id);
            });
        }

        function loadMenu(id, url, replace) {
            jQuery.get(url, function(data) {
                if (replace) {
                    jQuery('#' + id).html(data);
                } else {
                    jQuery('#' + id).append(data);
                }
            });
        }

        function expandMenu(id) {
            if (work) {
                work = 0;
                var entity = document.getElementById(id);
                if (entity) {
                    var my_class = entity.className;
                    var my_parent = entity.parentNode;
                    if (my_class.indexOf("hidden") != -1) {
                        entity.className = my_class.replace(/hidden/, "visible");
                        my_parent.className = my_parent.className.replace(/collapsed/, "expanded");
                    }
                }
            }
        }

        function retractMenu(id) {
            if (work) {
                work = 0;
                var entity = document.getElementById(id);
                if (entity) {
                    var my_class = entity.className;
                    var my_parent = entity.parentNode;
                    if (my_class.indexOf("visible") != -1) {
                        entity.className = my_class.replace(/visible/, "hidden");
                        my_parent.className = my_parent.className.replace(/expanded/, "collapsed");
                    }
                }
            }
        }

        return {
            init: init,
            loadMenus: loadMenus,
            expandMenu: expandMenu,
            retractMenu: retractMenu
        };
    }(window.labels, docs.utils));
    // END BREADCRUMBS FUNCTIONS

    // START ANALYTICS FUNCTIONS
    docs.analytics = (function() {
        function runAnalytics(ajq) {
            /*
             var pkBaseUrl = (('https:' == document.location.protocol) ? 'https://engstats.redhat.com/piwik/' : 'http://engstats.redhat.com/piwik/');
             var pkUrl = pkBaseUrl + 'piwik.js';
             ajq('body').append('<noscript><p><img src="https://engstats.redhat.com/piwik/piwik.php?idsite=3" style="border:0" alt="" /></p></noscript>');
             require([pkUrl], function() {
             try {
             var piwikTracker = Piwik.getTracker(pkBaseUrl + 'piwik.php', 3);
             if (document.location.hostname == 'access.redhat.com') {
             piwikTracker.trackPageView();
             piwikTracker.enableLinkTracking();
             }
             } catch(err) {}
             });
             */
        }

        return {
            runAnalytics: runAnalytics
        };
    }());
    // END ANALYTICS FUNCTIONS

    // START SPLASH PAGE FUNCTIONS
    docs.splash_page = (function(utils) {
        function init() {
            jQuery(window).bind('hashchange', function () {
                if (window.location.hash === "") {
                    // activate the default section
                } else {
                    //Grab what is after the # from the url bar and remove the #
                    var anchorid = window.location.hash.replace("#", "");
                    var id = anchorid;
                    if (anchorid.match("_")) {
                        id = id.replace(/_.*/g, '');
                    }
                    activateElement2(id + '-selector');
                    activateElement(id + '-categories');
                    activateElement(id);
                    if (anchorid.match("_")) {
                        activateElement2(anchorid, 1);
                    }
                }
            });
            jQuery(window).trigger('hashchange');
        }

        function _activateElement(ele) {
            ele.addClass('active');
            ele.removeClass('hidden');
            ele.siblings().addClass('hidden');
            ele.siblings().removeClass('active');
        }

        function activateElement(elem) {
            _activateElement(jQuery('#' + utils.escapeElementId(elem)));
        }

        function activateElement2(elem, focus) {
            var ele = jQuery('#' + utils.escapeElementId(elem));
            ele.addClass('active');
            ele.siblings().removeClass('active');
            if (focus) {
                jQuery('html,body').animate({scrollTop: ele.offset().top},'slow');
            }
        }

        function activateParentElement(elem) {
            _activateElement(jQuery('#' + utils.escapeElementId(elem)).parent());
        }

        function resetCategories(categ, vers, me) {
            categ = utils.escapeElementId(categ);
            vers = utils.escapeElementId(vers);
            jQuery('#' + categ).children().removeClass('active');
            jQuery(me).addClass('active');
            jQuery('#' +vers).children().removeClass('active');
            jQuery('#' +vers).children().removeClass('hidden');
        }

        return {
            init: init,
            activateElement: activateElement,
            activateElement2: activateElement2,
            activateParentElement: activateParentElement,
            resetCategories: resetCategories
        }
    }(docs.utils));
    // END SPLASH PAGE FUNCTIONS

    function _init(ajq) {
        // Update the JQuery reference, as jquery may only have been loaded during this call
        jQuery = ajq;

        // The docs module is now ready so fire an event
        fireReady();
    }

    function fireReady() {
        if (!ready) {
            ready = true;

            // Fire the ready event to any listeners
            for (var i = 0; i < listeners.length; i++) {
                listeners[i]();
            }
        }
    }

    docs.whenReady = function(callback) {
        if (ready) {
            callback();
        } else {
            listeners.push(callback);
        }
    };

    docs.isReady = function() {
        return ready;
    };

    docs.init = function(toc_path, current_product, current_version, current_book) {
        // Set the siteMapState variable so that the main tab is highlighted
        window.siteMapState = "products & services";

        // Build the core breadcrumbs window object
        docs.breadcrumbs.init(current_product, current_version, current_book);

        // Load the rest of the content when the chroming is ready
        chrometwo_require(['jquery', 'chrome_lib'], function (ajq, lib) {
            // Init the internals
            _init(ajq);

            // Initialise the table of contents
            docs.toc.init();

            // Enable highlighting
            if (typeof hljs !== "undefined") {
                ajq('pre[class*="language-"]').each(function (i, block) {
                    hljs.highlightBlock(block);
                });
            }

            // Load the breadcrumbs menu items
            lib.whenBreadcrumbsReady(function() {
                docs.breadcrumbs.loadMenus(toc_path, current_product, current_version, current_book);
            });
        });
    };

    docs.init_splash_page = function() {
        chrometwo_require(['jquery'], function (ajq) {
            // Init the internals
            _init(ajq);

            // Export some functions to the window, since the templates use window based functions
            window.activateElement = docs.splash_page.activateElement;
            window.activateElement2 = docs.splash_page.activateElement2;
            window.activateParentElement = docs.splash_page.activateParentElement;
            window.resetCategories = docs.splash_page.resetCategories;

            // Initialise the splash page functionality
            docs.splash_page.init();
        });
    };

    // Export some functions to the window for legacy purposes
    window.initializeBreadcrumbs = docs.init;
    window.runAnalytics = docs.analytics.runAnalytics;

    // jQuery may already be available, if that's the case then fire the ready event
    if (typeof jQuery !== 'undefined') {
        fireReady();
    }

    return docs;
}({}));
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(function(a,b){function cy(a){return f.isWindow(a)?a:a.nodeType===9?a.defaultView||a.parentWindow:!1}function cv(a){if(!ck[a]){var b=c.body,d=f("<"+a+">").appendTo(b),e=d.css("display");d.remove();if(e==="none"||e===""){cl||(cl=c.createElement("iframe"),cl.frameBorder=cl.width=cl.height=0),b.appendChild(cl);if(!cm||!cl.createElement)cm=(cl.contentWindow||cl.contentDocument).document,cm.write((c.compatMode==="CSS1Compat"?"<!doctype html>":"")+"<html><body>"),cm.close();d=cm.createElement(a),cm.body.appendChild(d),e=f.css(d,"display"),b.removeChild(cl)}ck[a]=e}return ck[a]}function cu(a,b){var c={};f.each(cq.concat.apply([],cq.slice(0,b)),function(){c[this]=a});return c}function ct(){cr=b}function cs(){setTimeout(ct,0);return cr=f.now()}function cj(){try{return new a.ActiveXObject("Microsoft.XMLHTTP")}catch(b){}}function ci(){try{return new a.XMLHttpRequest}catch(b){}}function cc(a,c){a.dataFilter&&(c=a.dataFilter(c,a.dataType));var d=a.dataTypes,e={},g,h,i=d.length,j,k=d[0],l,m,n,o,p;for(g=1;g<i;g++){if(g===1)for(h in a.converters)typeof h=="string"&&(e[h.toLowerCase()]=a.converters[h]);l=k,k=d[g];if(k==="*")k=l;else if(l!=="*"&&l!==k){m=l+" "+k,n=e[m]||e["* "+k];if(!n){p=b;for(o in e){j=o.split(" ");if(j[0]===l||j[0]==="*"){p=e[j[1]+" "+k];if(p){o=e[o],o===!0?n=p:p===!0&&(n=o);break}}}}!n&&!p&&f.error("No conversion from "+m.replace(" "," to ")),n!==!0&&(c=n?n(c):p(o(c)))}}return c}function cb(a,c,d){var e=a.contents,f=a.dataTypes,g=a.responseFields,h,i,j,k;for(i in g)i in d&&(c[g[i]]=d[i]);while(f[0]==="*")f.shift(),h===b&&(h=a.mimeType||c.getResponseHeader("content-type"));if(h)for(i in e)if(e[i]&&e[i].test(h)){f.unshift(i);break}if(f[0]in d)j=f[0];else{for(i in d){if(!f[0]||a.converters[i+" "+f[0]]){j=i;break}k||(k=i)}j=j||k}if(j){j!==f[0]&&f.unshift(j);return d[j]}}function ca(a,b,c,d){if(f.isArray(b))f.each(b,function(b,e){c||bE.test(a)?d(a,e):ca(a+"["+(typeof e=="object"||f.isArray(e)?b:"")+"]",e,c,d)});else if(!c&&b!=null&&typeof b=="object")for(var e in b)ca(a+"["+e+"]",b[e],c,d);else d(a,b)}function b_(a,c){var d,e,g=f.ajaxSettings.flatOptions||{};for(d in c)c[d]!==b&&((g[d]?a:e||(e={}))[d]=c[d]);e&&f.extend(!0,a,e)}function b$(a,c,d,e,f,g){f=f||c.dataTypes[0],g=g||{},g[f]=!0;var h=a[f],i=0,j=h?h.length:0,k=a===bT,l;for(;i<j&&(k||!l);i++)l=h[i](c,d,e),typeof l=="string"&&(!k||g[l]?l=b:(c.dataTypes.unshift(l),l=b$(a,c,d,e,l,g)));(k||!l)&&!g["*"]&&(l=b$(a,c,d,e,"*",g));return l}function bZ(a){return function(b,c){typeof b!="string"&&(c=b,b="*");if(f.isFunction(c)){var d=b.toLowerCase().split(bP),e=0,g=d.length,h,i,j;for(;e<g;e++)h=d[e],j=/^\+/.test(h),j&&(h=h.substr(1)||"*"),i=a[h]=a[h]||[],i[j?"unshift":"push"](c)}}}function bC(a,b,c){var d=b==="width"?a.offsetWidth:a.offsetHeight,e=b==="width"?bx:by,g=0,h=e.length;if(d>0){if(c!=="border")for(;g<h;g++)c||(d-=parseFloat(f.css(a,"padding"+e[g]))||0),c==="margin"?d+=parseFloat(f.css(a,c+e[g]))||0:d-=parseFloat(f.css(a,"border"+e[g]+"Width"))||0;return d+"px"}d=bz(a,b,b);if(d<0||d==null)d=a.style[b]||0;d=parseFloat(d)||0;if(c)for(;g<h;g++)d+=parseFloat(f.css(a,"padding"+e[g]))||0,c!=="padding"&&(d+=parseFloat(f.css(a,"border"+e[g]+"Width"))||0),c==="margin"&&(d+=parseFloat(f.css(a,c+e[g]))||0);return d+"px"}function bp(a,b){b.src?f.ajax({url:b.src,async:!1,dataType:"script"}):f.globalEval((b.text||b.textContent||b.innerHTML||"").replace(bf,"/*$0*/")),b.parentNode&&b.parentNode.removeChild(b)}function bo(a){var b=c.createElement("div");bh.appendChild(b),b.innerHTML=a.outerHTML;return b.firstChild}function bn(a){var b=(a.nodeName||"").toLowerCase();b==="input"?bm(a):b!=="script"&&typeof a.getElementsByTagName!="undefined"&&f.grep(a.getElementsByTagName("input"),bm)}function bm(a){if(a.type==="checkbox"||a.type==="radio")a.defaultChecked=a.checked}function bl(a){return typeof a.getElementsByTagName!="undefined"?a.getElementsByTagName("*"):typeof a.querySelectorAll!="undefined"?a.querySelectorAll("*"):[]}function bk(a,b){var c;if(b.nodeType===1){b.clearAttributes&&b.clearAttributes(),b.mergeAttributes&&b.mergeAttributes(a),c=b.nodeName.toLowerCase();if(c==="object")b.outerHTML=a.outerHTML;else if(c!=="input"||a.type!=="checkbox"&&a.type!=="radio"){if(c==="option")b.selected=a.defaultSelected;else if(c==="input"||c==="textarea")b.defaultValue=a.defaultValue}else a.checked&&(b.defaultChecked=b.checked=a.checked),b.value!==a.value&&(b.value=a.value);b.removeAttribute(f.expando)}}function bj(a,b){if(b.nodeType===1&&!!f.hasData(a)){var c,d,e,g=f._data(a),h=f._data(b,g),i=g.events;if(i){delete h.handle,h.events={};for(c in i)for(d=0,e=i[c].length;d<e;d++)f.event.add(b,c+(i[c][d].namespace?".":"")+i[c][d].namespace,i[c][d],i[c][d].data)}h.data&&(h.data=f.extend({},h.data))}}function bi(a,b){return f.nodeName(a,"table")?a.getElementsByTagName("tbody")[0]||a.appendChild(a.ownerDocument.createElement("tbody")):a}function U(a){var b=V.split("|"),c=a.createDocumentFragment();if(c.createElement)while(b.length)c.createElement(b.pop());return c}function T(a,b,c){b=b||0;if(f.isFunction(b))return f.grep(a,function(a,d){var e=!!b.call(a,d,a);return e===c});if(b.nodeType)return f.grep(a,function(a,d){return a===b===c});if(typeof b=="string"){var d=f.grep(a,function(a){return a.nodeType===1});if(O.test(b))return f.filter(b,d,!c);b=f.filter(b,d)}return f.grep(a,function(a,d){return f.inArray(a,b)>=0===c})}function S(a){return!a||!a.parentNode||a.parentNode.nodeType===11}function K(){return!0}function J(){return!1}function n(a,b,c){var d=b+"defer",e=b+"queue",g=b+"mark",h=f._data(a,d);h&&(c==="queue"||!f._data(a,e))&&(c==="mark"||!f._data(a,g))&&setTimeout(function(){!f._data(a,e)&&!f._data(a,g)&&(f.removeData(a,d,!0),h.fire())},0)}function m(a){for(var b in a){if(b==="data"&&f.isEmptyObject(a[b]))continue;if(b!=="toJSON")return!1}return!0}function l(a,c,d){if(d===b&&a.nodeType===1){var e="data-"+c.replace(k,"-$1").toLowerCase();d=a.getAttribute(e);if(typeof d=="string"){try{d=d==="true"?!0:d==="false"?!1:d==="null"?null:f.isNumeric(d)?parseFloat(d):j.test(d)?f.parseJSON(d):d}catch(g){}f.data(a,c,d)}else d=b}return d}function h(a){var b=g[a]={},c,d;a=a.split(/\s+/);for(c=0,d=a.length;c<d;c++)b[a[c]]=!0;return b}var c=a.document,d=a.navigator,e=a.location,f=function(){function J(){if(!e.isReady){try{c.documentElement.doScroll("left")}catch(a){setTimeout(J,1);return}e.ready()}}var e=function(a,b){return new e.fn.init(a,b,h)},f=a.jQuery,g=a.$,h,i=/^(?:[^#<]*(<[\w\W]+>)[^>]*$|#([\w\-]*)$)/,j=/\S/,k=/^\s+/,l=/\s+$/,m=/^<(\w+)\s*\/?>(?:<\/\1>)?$/,n=/^[\],:{}\s]*$/,o=/\\(?:["\\\/bfnrt]|u[0-9a-fA-F]{4})/g,p=/"[^"\\\n\r]*"|true|false|null|-?\d+(?:\.\d*)?(?:[eE][+\-]?\d+)?/g,q=/(?:^|:|,)(?:\s*\[)+/g,r=/(webkit)[ \/]([\w.]+)/,s=/(opera)(?:.*version)?[ \/]([\w.]+)/,t=/(msie) ([\w.]+)/,u=/(mozilla)(?:.*? rv:([\w.]+))?/,v=/-([a-z]|[0-9])/ig,w=/^-ms-/,x=function(a,b){return(b+"").toUpperCase()},y=d.userAgent,z,A,B,C=Object.prototype.toString,D=Object.prototype.hasOwnProperty,E=Array.prototype.push,F=Array.prototype.slice,G=String.prototype.trim,H=Array.prototype.indexOf,I={};e.fn=e.prototype={constructor:e,init:function(a,d,f){var g,h,j,k;if(!a)return this;if(a.nodeType){this.context=this[0]=a,this.length=1;return this}if(a==="body"&&!d&&c.body){this.context=c,this[0]=c.body,this.selector=a,this.length=1;return this}if(typeof a=="string"){a.charAt(0)!=="<"||a.charAt(a.length-1)!==">"||a.length<3?g=i.exec(a):g=[null,a,null];if(g&&(g[1]||!d)){if(g[1]){d=d instanceof e?d[0]:d,k=d?d.ownerDocument||d:c,j=m.exec(a),j?e.isPlainObject(d)?(a=[c.createElement(j[1])],e.fn.attr.call(a,d,!0)):a=[k.createElement(j[1])]:(j=e.buildFragment([g[1]],[k]),a=(j.cacheable?e.clone(j.fragment):j.fragment).childNodes);return e.merge(this,a)}h=c.getElementById(g[2]);if(h&&h.parentNode){if(h.id!==g[2])return f.find(a);this.length=1,this[0]=h}this.context=c,this.selector=a;return this}return!d||d.jquery?(d||f).find(a):this.constructor(d).find(a)}if(e.isFunction(a))return f.ready(a);a.selector!==b&&(this.selector=a.selector,this.context=a.context);return e.makeArray(a,this)},selector:"",jquery:"1.7.1",length:0,size:function(){return this.length},toArray:function(){return F.call(this,0)},get:function(a){return a==null?this.toArray():a<0?this[this.length+a]:this[a]},pushStack:function(a,b,c){var d=this.constructor();e.isArray(a)?E.apply(d,a):e.merge(d,a),d.prevObject=this,d.context=this.context,b==="find"?d.selector=this.selector+(this.selector?" ":"")+c:b&&(d.selector=this.selector+"."+b+"("+c+")");return d},each:function(a,b){return e.each(this,a,b)},ready:function(a){e.bindReady(),A.add(a);return this},eq:function(a){a=+a;return a===-1?this.slice(a):this.slice(a,a+1)},first:function(){return this.eq(0)},last:function(){return this.eq(-1)},slice:function(){return this.pushStack(F.apply(this,arguments),"slice",F.call(arguments).join(","))},map:function(a){return this.pushStack(e.map(this,function(b,c){return a.call(b,c,b)}))},end:function(){return this.prevObject||this.constructor(null)},push:E,sort:[].sort,splice:[].splice},e.fn.init.prototype=e.fn,e.extend=e.fn.extend=function(){var a,c,d,f,g,h,i=arguments[0]||{},j=1,k=arguments.length,l=!1;typeof i=="boolean"&&(l=i,i=arguments[1]||{},j=2),typeof i!="object"&&!e.isFunction(i)&&(i={}),k===j&&(i=this,--j);for(;j<k;j++)if((a=arguments[j])!=null)for(c in a){d=i[c],f=a[c];if(i===f)continue;l&&f&&(e.isPlainObject(f)||(g=e.isArray(f)))?(g?(g=!1,h=d&&e.isArray(d)?d:[]):h=d&&e.isPlainObject(d)?d:{},i[c]=e.extend(l,h,f)):f!==b&&(i[c]=f)}return i},e.extend({noConflict:function(b){a.$===e&&(a.$=g),b&&a.jQuery===e&&(a.jQuery=f);return e},isReady:!1,readyWait:1,holdReady:function(a){a?e.readyWait++:e.ready(!0)},ready:function(a){if(a===!0&&!--e.readyWait||a!==!0&&!e.isReady){if(!c.body)return setTimeout(e.ready,1);e.isReady=!0;if(a!==!0&&--e.readyWait>0)return;A.fireWith(c,[e]),e.fn.trigger&&e(c).trigger("ready").off("ready")}},bindReady:function(){if(!A){A=e.Callbacks("once memory");if(c.readyState==="complete")return setTimeout(e.ready,1);if(c.addEventListener)c.addEventListener("DOMContentLoaded",B,!1),a.addEventListener("load",e.ready,!1);else if(c.attachEvent){c.attachEvent("onreadystatechange",B),a.attachEvent("onload",e.ready);var b=!1;try{b=a.frameElement==null}catch(d){}c.documentElement.doScroll&&b&&J()}}},isFunction:function(a){return e.type(a)==="function"},isArray:Array.isArray||function(a){return e.type(a)==="array"},isWindow:function(a){return a&&typeof a=="object"&&"setInterval"in a},isNumeric:function(a){return!isNaN(parseFloat(a))&&isFinite(a)},type:function(a){return a==null?String(a):I[C.call(a)]||"object"},isPlainObject:function(a){if(!a||e.type(a)!=="object"||a.nodeType||e.isWindow(a))return!1;try{if(a.constructor&&!D.call(a,"constructor")&&!D.call(a.constructor.prototype,"isPrototypeOf"))return!1}catch(c){return!1}var d;for(d in a);return d===b||D.call(a,d)},isEmptyObject:function(a){for(var b in a)return!1;return!0},error:function(a){throw new Error(a)},parseJSON:function(b){if(typeof b!="string"||!b)return null;b=e.trim(b);if(a.JSON&&a.JSON.parse)return a.JSON.parse(b);if(n.test(b.replace(o,"@").replace(p,"]").replace(q,"")))return(new Function("return "+b))();e.error("Invalid JSON: "+b)},parseXML:function(c){var d,f;try{a.DOMParser?(f=new DOMParser,d=f.parseFromString(c,"text/xml")):(d=new ActiveXObject("Microsoft.XMLDOM"),d.async="false",d.loadXML(c))}catch(g){d=b}(!d||!d.documentElement||d.getElementsByTagName("parsererror").length)&&e.error("Invalid XML: "+c);return d},noop:function(){},globalEval:function(b){b&&j.test(b)&&(a.execScript||function(b){a.eval.call(a,b)})(b)},camelCase:function(a){return a.replace(w,"ms-").replace(v,x)},nodeName:function(a,b){return a.nodeName&&a.nodeName.toUpperCase()===b.toUpperCase()},each:function(a,c,d){var f,g=0,h=a.length,i=h===b||e.isFunction(a);if(d){if(i){for(f in a)if(c.apply(a[f],d)===!1)break}else for(;g<h;)if(c.apply(a[g++],d)===!1)break}else if(i){for(f in a)if(c.call(a[f],f,a[f])===!1)break}else for(;g<h;)if(c.call(a[g],g,a[g++])===!1)break;return a},trim:G?function(a){return a==null?"":G.call(a)}:function(a){return a==null?"":(a+"").replace(k,"").replace(l,"")},makeArray:function(a,b){var c=b||[];if(a!=null){var d=e.type(a);a.length==null||d==="string"||d==="function"||d==="regexp"||e.isWindow(a)?E.call(c,a):e.merge(c,a)}return c},inArray:function(a,b,c){var d;if(b){if(H)return H.call(b,a,c);d=b.length,c=c?c<0?Math.max(0,d+c):c:0;for(;c<d;c++)if(c in b&&b[c]===a)return c}return-1},merge:function(a,c){var d=a.length,e=0;if(typeof c.length=="number")for(var f=c.length;e<f;e++)a[d++]=c[e];else while(c[e]!==b)a[d++]=c[e++];a.length=d;return a},grep:function(a,b,c){var d=[],e;c=!!c;for(var f=0,g=a.length;f<g;f++)e=!!b(a[f],f),c!==e&&d.push(a[f]);return d},map:function(a,c,d){var f,g,h=[],i=0,j=a.length,k=a instanceof e||j!==b&&typeof j=="number"&&(j>0&&a[0]&&a[j-1]||j===0||e.isArray(a));if(k)for(;i<j;i++)f=c(a[i],i,d),f!=null&&(h[h.length]=f);else for(g in a)f=c(a[g],g,d),f!=null&&(h[h.length]=f);return h.concat.apply([],h)},guid:1,proxy:function(a,c){if(typeof c=="string"){var d=a[c];c=a,a=d}if(!e.isFunction(a))return b;var f=F.call(arguments,2),g=function(){return a.apply(c,f.concat(F.call(arguments)))};g.guid=a.guid=a.guid||g.guid||e.guid++;return g},access:function(a,c,d,f,g,h){var i=a.length;if(typeof c=="object"){for(var j in c)e.access(a,j,c[j],f,g,d);return a}if(d!==b){f=!h&&f&&e.isFunction(d);for(var k=0;k<i;k++)g(a[k],c,f?d.call(a[k],k,g(a[k],c)):d,h);return a}return i?g(a[0],c):b},now:function(){return(new Date).getTime()},uaMatch:function(a){a=a.toLowerCase();var b=r.exec(a)||s.exec(a)||t.exec(a)||a.indexOf("compatible")<0&&u.exec(a)||[];return{browser:b[1]||"",version:b[2]||"0"}},sub:function(){function a(b,c){return new a.fn.init(b,c)}e.extend(!0,a,this),a.superclass=this,a.fn=a.prototype=this(),a.fn.constructor=a,a.sub=this.sub,a.fn.init=function(d,f){f&&f instanceof e&&!(f instanceof a)&&(f=a(f));return e.fn.init.call(this,d,f,b)},a.fn.init.prototype=a.fn;var b=a(c);return a},browser:{}}),e.each("Boolean Number String Function Array Date RegExp Object".split(" "),function(a,b){I["[object "+b+"]"]=b.toLowerCase()}),z=e.uaMatch(y),z.browser&&(e.browser[z.browser]=!0,e.browser.version=z.version),e.browser.webkit&&(e.browser.safari=!0),j.test(" ")&&(k=/^[\s\xA0]+/,l=/[\s\xA0]+$/),h=e(c),c.addEventListener?B=function(){c.removeEventListener("DOMContentLoaded",B,!1),e.ready()}:c.attachEvent&&(B=function(){c.readyState==="complete"&&(c.detachEvent("onreadystatechange",B),e.ready())});return e}(),g={};f.Callbacks=function(a){a=a?g[a]||h(a):{};var c=[],d=[],e,i,j,k,l,m=function(b){var d,e,g,h,i;for(d=0,e=b.length;d<e;d++)g=b[d],h=f.type(g),h==="array"?m(g):h==="function"&&(!a.unique||!o.has(g))&&c.push(g)},n=function(b,f){f=f||[],e=!a.memory||[b,f],i=!0,l=j||0,j=0,k=c.length;for(;c&&l<k;l++)if(c[l].apply(b,f)===!1&&a.stopOnFalse){e=!0;break}i=!1,c&&(a.once?e===!0?o.disable():c=[]:d&&d.length&&(e=d.shift(),o.fireWith(e[0],e[1])))},o={add:function(){if(c){var a=c.length;m(arguments),i?k=c.length:e&&e!==!0&&(j=a,n(e[0],e[1]))}return this},remove:function(){if(c){var b=arguments,d=0,e=b.length;for(;d<e;d++)for(var f=0;f<c.length;f++)if(b[d]===c[f]){i&&f<=k&&(k--,f<=l&&l--),c.splice(f--,1);if(a.unique)break}}return this},has:function(a){if(c){var b=0,d=c.length;for(;b<d;b++)if(a===c[b])return!0}return!1},empty:function(){c=[];return this},disable:function(){c=d=e=b;return this},disabled:function(){return!c},lock:function(){d=b,(!e||e===!0)&&o.disable();return this},locked:function(){return!d},fireWith:function(b,c){d&&(i?a.once||d.push([b,c]):(!a.once||!e)&&n(b,c));return this},fire:function(){o.fireWith(this,arguments);return this},fired:function(){return!!e}};return o};var i=[].slice;f.extend({Deferred:function(a){var b=f.Callbacks("once memory"),c=f.Callbacks("once memory"),d=f.Callbacks("memory"),e="pending",g={resolve:b,reject:c,notify:d},h={done:b.add,fail:c.add,progress:d.add,state:function(){return e},isResolved:b.fired,isRejected:c.fired,then:function(a,b,c){i.done(a).fail(b).progress(c);return this},always:function(){i.done.apply(i,arguments).fail.apply(i,arguments);return this},pipe:function(a,b,c){return f.Deferred(function(d){f.each({done:[a,"resolve"],fail:[b,"reject"],progress:[c,"notify"]},function(a,b){var c=b[0],e=b[1],g;f.isFunction(c)?i[a](function(){g=c.apply(this,arguments),g&&f.isFunction(g.promise)?g.promise().then(d.resolve,d.reject,d.notify):d[e+"With"](this===i?d:this,[g])}):i[a](d[e])})}).promise()},promise:function(a){if(a==null)a=h;else for(var b in h)a[b]=h[b];return a}},i=h.promise({}),j;for(j in g)i[j]=g[j].fire,i[j+"With"]=g[j].fireWith;i.done(function(){e="resolved"},c.disable,d.lock).fail(function(){e="rejected"},b.disable,d.lock),a&&a.call(i,i);return i},when:function(a){function m(a){return function(b){e[a]=arguments.length>1?i.call(arguments,0):b,j.notifyWith(k,e)}}function l(a){return function(c){b[a]=arguments.length>1?i.call(arguments,0):c,--g||j.resolveWith(j,b)}}var b=i.call(arguments,0),c=0,d=b.length,e=Array(d),g=d,h=d,j=d<=1&&a&&f.isFunction(a.promise)?a:f.Deferred(),k=j.promise();if(d>1){for(;c<d;c++)b[c]&&b[c].promise&&f.isFunction(b[c].promise)?b[c].promise().then(l(c),j.reject,m(c)):--g;g||j.resolveWith(j,b)}else j!==a&&j.resolveWith(j,d?[a]:[]);return k}}),f.support=function(){var b,d,e,g,h,i,j,k,l,m,n,o,p,q=c.createElement("div"),r=c.documentElement;q.setAttribute("className","t"),q.innerHTML="   <link/><table></table><a href='/a' style='top:1px;float:left;opacity:.55;'>a</a><input type='checkbox'/>",d=q.getElementsByTagName("*"),e=q.getElementsByTagName("a")[0];if(!d||!d.length||!e)return{};g=c.createElement("select"),h=g.appendChild(c.createElement("option")),i=q.getElementsByTagName("input")[0],b={leadingWhitespace:q.firstChild.nodeType===3,tbody:!q.getElementsByTagName("tbody").length,htmlSerialize:!!q.getElementsByTagName("link").length,style:/top/.test(e.getAttribute("style")),hrefNormalized:e.getAttribute("href")==="/a",opacity:/^0.55/.test(e.style.opacity),cssFloat:!!e.style.cssFloat,checkOn:i.value==="on",optSelected:h.selected,getSetAttribute:q.className!=="t",enctype:!!c.createElement("form").enctype,html5Clone:c.createElement("nav").cloneNode(!0).outerHTML!=="<:nav></:nav>",submitBubbles:!0,changeBubbles:!0,focusinBubbles:!1,deleteExpando:!0,noCloneEvent:!0,inlineBlockNeedsLayout:!1,shrinkWrapBlocks:!1,reliableMarginRight:!0},i.checked=!0,b.noCloneChecked=i.cloneNode(!0).checked,g.disabled=!0,b.optDisabled=!h.disabled;try{delete q.test}catch(s){b.deleteExpando=!1}!q.addEventListener&&q.attachEvent&&q.fireEvent&&(q.attachEvent("onclick",function(){b.noCloneEvent=!1}),q.cloneNode(!0).fireEvent("onclick")),i=c.createElement("input"),i.value="t",i.setAttribute("type","radio"),b.radioValue=i.value==="t",i.setAttribute("checked","checked"),q.appendChild(i),k=c.createDocumentFragment(),k.appendChild(q.lastChild),b.checkClone=k.cloneNode(!0).cloneNode(!0).lastChild.checked,b.appendChecked=i.checked,k.removeChild(i),k.appendChild(q),q.innerHTML="",a.getComputedStyle&&(j=c.createElement("div"),j.style.width="0",j.style.marginRight="0",q.style.width="2px",q.appendChild(j),b.reliableMarginRight=(parseInt((a.getComputedStyle(j,null)||{marginRight:0}).marginRight,10)||0)===0);if(q.attachEvent)for(o in{submit:1,change:1,focusin:1})n="on"+o,p=n in q,p||(q.setAttribute(n,"return;"),p=typeof q[n]=="function"),b[o+"Bubbles"]=p;k.removeChild(q),k=g=h=j=q=i=null,f(function(){var a,d,e,g,h,i,j,k,m,n,o,r=c.getElementsByTagName("body")[0];!r||(j=1,k="position:absolute;top:0;left:0;width:1px;height:1px;margin:0;",m="visibility:hidden;border:0;",n="style='"+k+"border:5px solid #000;padding:0;'",o="<div "+n+"><div></div></div>"+"<table "+n+" cellpadding='0' cellspacing='0'>"+"<tr><td></td></tr></table>",a=c.createElement("div"),a.style.cssText=m+"width:0;height:0;position:static;top:0;margin-top:"+j+"px",r.insertBefore(a,r.firstChild),q=c.createElement("div"),a.appendChild(q),q.innerHTML="<table><tr><td style='padding:0;border:0;display:none'></td><td>t</td></tr></table>",l=q.getElementsByTagName("td"),p=l[0].offsetHeight===0,l[0].style.display="",l[1].style.display="none",b.reliableHiddenOffsets=p&&l[0].offsetHeight===0,q.innerHTML="",q.style.width=q.style.paddingLeft="1px",f.boxModel=b.boxModel=q.offsetWidth===2,typeof q.style.zoom!="undefined"&&(q.style.display="inline",q.style.zoom=1,b.inlineBlockNeedsLayout=q.offsetWidth===2,q.style.display="",q.innerHTML="<div style='width:4px;'></div>",b.shrinkWrapBlocks=q.offsetWidth!==2),q.style.cssText=k+m,q.innerHTML=o,d=q.firstChild,e=d.firstChild,h=d.nextSibling.firstChild.firstChild,i={doesNotAddBorder:e.offsetTop!==5,doesAddBorderForTableAndCells:h.offsetTop===5},e.style.position="fixed",e.style.top="20px",i.fixedPosition=e.offsetTop===20||e.offsetTop===15,e.style.position=e.style.top="",d.style.overflow="hidden",d.style.position="relative",i.subtractsBorderForOverflowNotVisible=e.offsetTop===-5,i.doesNotIncludeMarginInBodyOffset=r.offsetTop!==j,r.removeChild(a),q=a=null,f.extend(b,i))});return b}();var j=/^(?:\{.*\}|\[.*\])$/,k=/([A-Z])/g;f.extend({cache:{},uuid:0,expando:"jQuery"+(f.fn.jquery+Math.random()).replace(/\D/g,""),noData:{embed:!0,object:"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000",applet:!0},hasData:function(a){a=a.nodeType?f.cache[a[f.expando]]:a[f.expando];return!!a&&!m(a)},data:function(a,c,d,e){if(!!f.acceptData(a)){var g,h,i,j=f.expando,k=typeof c=="string",l=a.nodeType,m=l?f.cache:a,n=l?a[j]:a[j]&&j,o=c==="events";if((!n||!m[n]||!o&&!e&&!m[n].data)&&k&&d===b)return;n||(l?a[j]=n=++f.uuid:n=j),m[n]||(m[n]={},l||(m[n].toJSON=f.noop));if(typeof c=="object"||typeof c=="function")e?m[n]=f.extend(m[n],c):m[n].data=f.extend(m[n].data,c);g=h=m[n],e||(h.data||(h.data={}),h=h.data),d!==b&&(h[f.camelCase(c)]=d);if(o&&!h[c])return g.events;k?(i=h[c],i==null&&(i=h[f.camelCase(c)])):i=h;return i}},removeData:function(a,b,c){if(!!f.acceptData(a)){var d,e,g,h=f.expando,i=a.nodeType,j=i?f.cache:a,k=i?a[h]:h;if(!j[k])return;if(b){d=c?j[k]:j[k].data;if(d){f.isArray(b)||(b in d?b=[b]:(b=f.camelCase(b),b in d?b=[b]:b=b.split(" ")));for(e=0,g=b.length;e<g;e++)delete d[b[e]];if(!(c?m:f.isEmptyObject)(d))return}}if(!c){delete j[k].data;if(!m(j[k]))return}f.support.deleteExpando||!j.setInterval?delete j[k]:j[k]=null,i&&(f.support.deleteExpando?delete a[h]:a.removeAttribute?a.removeAttribute(h):a[h]=null)}},_data:function(a,b,c){return f.data(a,b,c,!0)},acceptData:function(a){if(a.nodeName){var b=f.noData[a.nodeName.toLowerCase()];if(b)return b!==!0&&a.getAttribute("classid")===b}return!0}}),f.fn.extend({data:function(a,c){var d,e,g,h=null;if(typeof a=="undefined"){if(this.length){h=f.data(this[0]);if(this[0].nodeType===1&&!f._data(this[0],"parsedAttrs")){e=this[0].attributes;for(var i=0,j=e.length;i<j;i++)g=e[i].name,g.indexOf("data-")===0&&(g=f.camelCase(g.substring(5)),l(this[0],g,h[g]));f._data(this[0],"parsedAttrs",!0)}}return h}if(typeof a=="object")return this.each(function(){f.data(this,a)});d=a.split("."),d[1]=d[1]?"."+d[1]:"";if(c===b){h=this.triggerHandler("getData"+d[1]+"!",[d[0]]),h===b&&this.length&&(h=f.data(this[0],a),h=l(this[0],a,h));return h===b&&d[1]?this.data(d[0]):h}return this.each(function(){var b=f(this),e=[d[0],c];b.triggerHandler("setData"+d[1]+"!",e),f.data(this,a,c),b.triggerHandler("changeData"+d[1]+"!",e)})},removeData:function(a){return this.each(function(){f.removeData(this,a)})}}),f.extend({_mark:function(a,b){a&&(b=(b||"fx")+"mark",f._data(a,b,(f._data(a,b)||0)+1))},_unmark:function(a,b,c){a!==!0&&(c=b,b=a,a=!1);if(b){c=c||"fx";var d=c+"mark",e=a?0:(f._data(b,d)||1)-1;e?f._data(b,d,e):(f.removeData(b,d,!0),n(b,c,"mark"))}},queue:function(a,b,c){var d;if(a){b=(b||"fx")+"queue",d=f._data(a,b),c&&(!d||f.isArray(c)?d=f._data(a,b,f.makeArray(c)):d.push(c));return d||[]}},dequeue:function(a,b){b=b||"fx";var c=f.queue(a,b),d=c.shift(),e={};d==="inprogress"&&(d=c.shift()),d&&(b==="fx"&&c.unshift("inprogress"),f._data(a,b+".run",e),d.call(a,function(){f.dequeue(a,b)},e)),c.length||(f.removeData(a,b+"queue "+b+".run",!0),n(a,b,"queue"))}}),f.fn.extend({queue:function(a,c){typeof a!="string"&&(c=a,a="fx");if(c===b)return f.queue(this[0],a);return this.each(function(){var b=f.queue(this,a,c);a==="fx"&&b[0]!=="inprogress"&&f.dequeue(this,a)})},dequeue:function(a){return this.each(function(){f.dequeue(this,a)})},delay:function(a,b){a=f.fx?f.fx.speeds[a]||a:a,b=b||"fx";return this.queue(b,function(b,c){var d=setTimeout(b,a);c.stop=function(){clearTimeout(d)}})},clearQueue:function(a){return this.queue(a||"fx",[])},promise:function(a,c){function m(){--h||d.resolveWith(e,[e])}typeof a!="string"&&(c=a,a=b),a=a||"fx";var d=f.Deferred(),e=this,g=e.length,h=1,i=a+"defer",j=a+"queue",k=a+"mark",l;while(g--)if(l=f.data(e[g],i,b,!0)||(f.data(e[g],j,b,!0)||f.data(e[g],k,b,!0))&&f.data(e[g],i,f.Callbacks("once memory"),!0))h++,l.add(m);m();return d.promise()}});var o=/[\n\t\r]/g,p=/\s+/,q=/\r/g,r=/^(?:button|input)$/i,s=/^(?:button|input|object|select|textarea)$/i,t=/^a(?:rea)?$/i,u=/^(?:autofocus|autoplay|async|checked|controls|defer|disabled|hidden|loop|multiple|open|readonly|required|scoped|selected)$/i,v=f.support.getSetAttribute,w,x,y;f.fn.extend({attr:function(a,b){return f.access(this,a,b,!0,f.attr)},removeAttr:function(a){return this.each(function(){f.removeAttr(this,a)})},prop:function(a,b){return f.access(this,a,b,!0,f.prop)},removeProp:function(a){a=f.propFix[a]||a;return this.each(function(){try{this[a]=b,delete this[a]}catch(c){}})},addClass:function(a){var b,c,d,e,g,h,i;if(f.isFunction(a))return this.each(function(b){f(this).addClass(a.call(this,b,this.className))});if(a&&typeof a=="string"){b=a.split(p);for(c=0,d=this.length;c<d;c++){e=this[c];if(e.nodeType===1)if(!e.className&&b.length===1)e.className=a;else{g=" "+e.className+" ";for(h=0,i=b.length;h<i;h++)~g.indexOf(" "+b[h]+" ")||(g+=b[h]+" ");e.className=f.trim(g)}}}return this},removeClass:function(a){var c,d,e,g,h,i,j;if(f.isFunction(a))return this.each(function(b){f(this).removeClass(a.call(this,b,this.className))});if(a&&typeof a=="string"||a===b){c=(a||"").split(p);for(d=0,e=this.length;d<e;d++){g=this[d];if(g.nodeType===1&&g.className)if(a){h=(" "+g.className+" ").replace(o," ");for(i=0,j=c.length;i<j;i++)h=h.replace(" "+c[i]+" "," ");g.className=f.trim(h)}else g.className=""}}return this},toggleClass:function(a,b){var c=typeof a,d=typeof b=="boolean";if(f.isFunction(a))return this.each(function(c){f(this).toggleClass(a.call(this,c,this.className,b),b)});return this.each(function(){if(c==="string"){var e,g=0,h=f(this),i=b,j=a.split(p);while(e=j[g++])i=d?i:!h.hasClass(e),h[i?"addClass":"removeClass"](e)}else if(c==="undefined"||c==="boolean")this.className&&f._data(this,"__className__",this.className),this.className=this.className||a===!1?"":f._data(this,"__className__")||""})},hasClass:function(a){var b=" "+a+" ",c=0,d=this.length;for(;c<d;c++)if(this[c].nodeType===1&&(" "+this[c].className+" ").replace(o," ").indexOf(b)>-1)return!0;return!1},val:function(a){var c,d,e,g=this[0];{if(!!arguments.length){e=f.isFunction(a);return this.each(function(d){var g=f(this),h;if(this.nodeType===1){e?h=a.call(this,d,g.val()):h=a,h==null?h="":typeof h=="number"?h+="":f.isArray(h)&&(h=f.map(h,function(a){return a==null?"":a+""})),c=f.valHooks[this.nodeName.toLowerCase()]||f.valHooks[this.type];if(!c||!("set"in c)||c.set(this,h,"value")===b)this.value=h}})}if(g){c=f.valHooks[g.nodeName.toLowerCase()]||f.valHooks[g.type];if(c&&"get"in c&&(d=c.get(g,"value"))!==b)return d;d=g.value;return typeof d=="string"?d.replace(q,""):d==null?"":d}}}}),f.extend({valHooks:{option:{get:function(a){var b=a.attributes.value;return!b||b.specified?a.value:a.text}},select:{get:function(a){var b,c,d,e,g=a.selectedIndex,h=[],i=a.options,j=a.type==="select-one";if(g<0)return null;c=j?g:0,d=j?g+1:i.length;for(;c<d;c++){e=i[c];if(e.selected&&(f.support.optDisabled?!e.disabled:e.getAttribute("disabled")===null)&&(!e.parentNode.disabled||!f.nodeName(e.parentNode,"optgroup"))){b=f(e).val();if(j)return b;h.push(b)}}if(j&&!h.length&&i.length)return f(i[g]).val();return h},set:function(a,b){var c=f.makeArray(b);f(a).find("option").each(function(){this.selected=f.inArray(f(this).val(),c)>=0}),c.length||(a.selectedIndex=-1);return c}}},attrFn:{val:!0,css:!0,html:!0,text:!0,data:!0,width:!0,height:!0,offset:!0},attr:function(a,c,d,e){var g,h,i,j=a.nodeType;if(!!a&&j!==3&&j!==8&&j!==2){if(e&&c in f.attrFn)return f(a)[c](d);if(typeof a.getAttribute=="undefined")return f.prop(a,c,d);i=j!==1||!f.isXMLDoc(a),i&&(c=c.toLowerCase(),h=f.attrHooks[c]||(u.test(c)?x:w));if(d!==b){if(d===null){f.removeAttr(a,c);return}if(h&&"set"in h&&i&&(g=h.set(a,d,c))!==b)return g;a.setAttribute(c,""+d);return d}if(h&&"get"in h&&i&&(g=h.get(a,c))!==null)return g;g=a.getAttribute(c);return g===null?b:g}},removeAttr:function(a,b){var c,d,e,g,h=0;if(b&&a.nodeType===1){d=b.toLowerCase().split(p),g=d.length;for(;h<g;h++)e=d[h],e&&(c=f.propFix[e]||e,f.attr(a,e,""),a.removeAttribute(v?e:c),u.test(e)&&c in a&&(a[c]=!1))}},attrHooks:{type:{set:function(a,b){if(r.test(a.nodeName)&&a.parentNode)f.error("type property can't be changed");else if(!f.support.radioValue&&b==="radio"&&f.nodeName(a,"input")){var c=a.value;a.setAttribute("type",b),c&&(a.value=c);return b}}},value:{get:function(a,b){if(w&&f.nodeName(a,"button"))return w.get(a,b);return b in a?a.value:null},set:function(a,b,c){if(w&&f.nodeName(a,"button"))return w.set(a,b,c);a.value=b}}},propFix:{tabindex:"tabIndex",readonly:"readOnly","for":"htmlFor","class":"className",maxlength:"maxLength",cellspacing:"cellSpacing",cellpadding:"cellPadding",rowspan:"rowSpan",colspan:"colSpan",usemap:"useMap",frameborder:"frameBorder",contenteditable:"contentEditable"},prop:function(a,c,d){var e,g,h,i=a.nodeType;if(!!a&&i!==3&&i!==8&&i!==2){h=i!==1||!f.isXMLDoc(a),h&&(c=f.propFix[c]||c,g=f.propHooks[c]);return d!==b?g&&"set"in g&&(e=g.set(a,d,c))!==b?e:a[c]=d:g&&"get"in g&&(e=g.get(a,c))!==null?e:a[c]}},propHooks:{tabIndex:{get:function(a){var c=a.getAttributeNode("tabindex");return c&&c.specified?parseInt(c.value,10):s.test(a.nodeName)||t.test(a.nodeName)&&a.href?0:b}}}}),f.attrHooks.tabindex=f.propHooks.tabIndex,x={get:function(a,c){var d,e=f.prop(a,c);return e===!0||typeof e!="boolean"&&(d=a.getAttributeNode(c))&&d.nodeValue!==!1?c.toLowerCase():b},set:function(a,b,c){var d;b===!1?f.removeAttr(a,c):(d=f.propFix[c]||c,d in a&&(a[d]=!0),a.setAttribute(c,c.toLowerCase()));return c}},v||(y={name:!0,id:!0},w=f.valHooks.button={get:function(a,c){var d;d=a.getAttributeNode(c);return d&&(y[c]?d.nodeValue!=="":d.specified)?d.nodeValue:b},set:function(a,b,d){var e=a.getAttributeNode(d);e||(e=c.createAttribute(d),a.setAttributeNode(e));return e.nodeValue=b+""}},f.attrHooks.tabindex.set=w.set,f.each(["width","height"],function(a,b){f.attrHooks[b]=f.extend(f.attrHooks[b],{set:function(a,c){if(c===""){a.setAttribute(b,"auto");return c}}})}),f.attrHooks.contenteditable={get:w.get,set:function(a,b,c){b===""&&(b="false"),w.set(a,b,c)}}),f.support.hrefNormalized||f.each(["href","src","width","height"],function(a,c){f.attrHooks[c]=f.extend(f.attrHooks[c],{get:function(a){var d=a.getAttribute(c,2);return d===null?b:d}})}),f.support.style||(f.attrHooks.style={get:function(a){return a.style.cssText.toLowerCase()||b},set:function(a,b){return a.style.cssText=""+b}}),f.support.optSelected||(f.propHooks.selected=f.extend(f.propHooks.selected,{get:function(a){var b=a.parentNode;b&&(b.selectedIndex,b.parentNode&&b.parentNode.selectedIndex);return null}})),f.support.enctype||(f.propFix.enctype="encoding"),f.support.checkOn||f.each(["radio","checkbox"],function(){f.valHooks[this]={get:function(a){return a.getAttribute("value")===null?"on":a.value}}}),f.each(["radio","checkbox"],function(){f.valHooks[this]=f.extend(f.valHooks[this],{set:function(a,b){if(f.isArray(b))return a.checked=f.inArray(f(a).val(),b)>=0}})});var z=/^(?:textarea|input|select)$/i,A=/^([^\.]*)?(?:\.(.+))?$/,B=/\bhover(\.\S+)?\b/,C=/^key/,D=/^(?:mouse|contextmenu)|click/,E=/^(?:focusinfocus|focusoutblur)$/,F=/^(\w*)(?:#([\w\-]+))?(?:\.([\w\-]+))?$/,G=function(a){var b=F.exec(a);b&&(b[1]=(b[1]||"").toLowerCase(),b[3]=b[3]&&new RegExp("(?:^|\\s)"+b[3]+"(?:\\s|$)"));return b},H=function(a,b){var c=a.attributes||{};return(!b[1]||a.nodeName.toLowerCase()===b[1])&&(!b[2]||(c.id||{}).value===b[2])&&(!b[3]||b[3].test((c["class"]||{}).value))},I=function(a){return f.event.special.hover?a:a.replace(B,"mouseenter$1 mouseleave$1")};
    f.event={add:function(a,c,d,e,g){var h,i,j,k,l,m,n,o,p,q,r,s;if(!(a.nodeType===3||a.nodeType===8||!c||!d||!(h=f._data(a)))){d.handler&&(p=d,d=p.handler),d.guid||(d.guid=f.guid++),j=h.events,j||(h.events=j={}),i=h.handle,i||(h.handle=i=function(a){return typeof f!="undefined"&&(!a||f.event.triggered!==a.type)?f.event.dispatch.apply(i.elem,arguments):b},i.elem=a),c=f.trim(I(c)).split(" ");for(k=0;k<c.length;k++){l=A.exec(c[k])||[],m=l[1],n=(l[2]||"").split(".").sort(),s=f.event.special[m]||{},m=(g?s.delegateType:s.bindType)||m,s=f.event.special[m]||{},o=f.extend({type:m,origType:l[1],data:e,handler:d,guid:d.guid,selector:g,quick:G(g),namespace:n.join(".")},p),r=j[m];if(!r){r=j[m]=[],r.delegateCount=0;if(!s.setup||s.setup.call(a,e,n,i)===!1)a.addEventListener?a.addEventListener(m,i,!1):a.attachEvent&&a.attachEvent("on"+m,i)}s.add&&(s.add.call(a,o),o.handler.guid||(o.handler.guid=d.guid)),g?r.splice(r.delegateCount++,0,o):r.push(o),f.event.global[m]=!0}a=null}},global:{},remove:function(a,b,c,d,e){var g=f.hasData(a)&&f._data(a),h,i,j,k,l,m,n,o,p,q,r,s;if(!!g&&!!(o=g.events)){b=f.trim(I(b||"")).split(" ");for(h=0;h<b.length;h++){i=A.exec(b[h])||[],j=k=i[1],l=i[2];if(!j){for(j in o)f.event.remove(a,j+b[h],c,d,!0);continue}p=f.event.special[j]||{},j=(d?p.delegateType:p.bindType)||j,r=o[j]||[],m=r.length,l=l?new RegExp("(^|\\.)"+l.split(".").sort().join("\\.(?:.*\\.)?")+"(\\.|$)"):null;for(n=0;n<r.length;n++)s=r[n],(e||k===s.origType)&&(!c||c.guid===s.guid)&&(!l||l.test(s.namespace))&&(!d||d===s.selector||d==="**"&&s.selector)&&(r.splice(n--,1),s.selector&&r.delegateCount--,p.remove&&p.remove.call(a,s));r.length===0&&m!==r.length&&((!p.teardown||p.teardown.call(a,l)===!1)&&f.removeEvent(a,j,g.handle),delete o[j])}f.isEmptyObject(o)&&(q=g.handle,q&&(q.elem=null),f.removeData(a,["events","handle"],!0))}},customEvent:{getData:!0,setData:!0,changeData:!0},trigger:function(c,d,e,g){if(!e||e.nodeType!==3&&e.nodeType!==8){var h=c.type||c,i=[],j,k,l,m,n,o,p,q,r,s;if(E.test(h+f.event.triggered))return;h.indexOf("!")>=0&&(h=h.slice(0,-1),k=!0),h.indexOf(".")>=0&&(i=h.split("."),h=i.shift(),i.sort());if((!e||f.event.customEvent[h])&&!f.event.global[h])return;c=typeof c=="object"?c[f.expando]?c:new f.Event(h,c):new f.Event(h),c.type=h,c.isTrigger=!0,c.exclusive=k,c.namespace=i.join("."),c.namespace_re=c.namespace?new RegExp("(^|\\.)"+i.join("\\.(?:.*\\.)?")+"(\\.|$)"):null,o=h.indexOf(":")<0?"on"+h:"";if(!e){j=f.cache;for(l in j)j[l].events&&j[l].events[h]&&f.event.trigger(c,d,j[l].handle.elem,!0);return}c.result=b,c.target||(c.target=e),d=d!=null?f.makeArray(d):[],d.unshift(c),p=f.event.special[h]||{};if(p.trigger&&p.trigger.apply(e,d)===!1)return;r=[[e,p.bindType||h]];if(!g&&!p.noBubble&&!f.isWindow(e)){s=p.delegateType||h,m=E.test(s+h)?e:e.parentNode,n=null;for(;m;m=m.parentNode)r.push([m,s]),n=m;n&&n===e.ownerDocument&&r.push([n.defaultView||n.parentWindow||a,s])}for(l=0;l<r.length&&!c.isPropagationStopped();l++)m=r[l][0],c.type=r[l][1],q=(f._data(m,"events")||{})[c.type]&&f._data(m,"handle"),q&&q.apply(m,d),q=o&&m[o],q&&f.acceptData(m)&&q.apply(m,d)===!1&&c.preventDefault();c.type=h,!g&&!c.isDefaultPrevented()&&(!p._default||p._default.apply(e.ownerDocument,d)===!1)&&(h!=="click"||!f.nodeName(e,"a"))&&f.acceptData(e)&&o&&e[h]&&(h!=="focus"&&h!=="blur"||c.target.offsetWidth!==0)&&!f.isWindow(e)&&(n=e[o],n&&(e[o]=null),f.event.triggered=h,e[h](),f.event.triggered=b,n&&(e[o]=n));return c.result}},dispatch:function(c){c=f.event.fix(c||a.event);var d=(f._data(this,"events")||{})[c.type]||[],e=d.delegateCount,g=[].slice.call(arguments,0),h=!c.exclusive&&!c.namespace,i=[],j,k,l,m,n,o,p,q,r,s,t;g[0]=c,c.delegateTarget=this;if(e&&!c.target.disabled&&(!c.button||c.type!=="click")){m=f(this),m.context=this.ownerDocument||this;for(l=c.target;l!=this;l=l.parentNode||this){o={},q=[],m[0]=l;for(j=0;j<e;j++)r=d[j],s=r.selector,o[s]===b&&(o[s]=r.quick?H(l,r.quick):m.is(s)),o[s]&&q.push(r);q.length&&i.push({elem:l,matches:q})}}d.length>e&&i.push({elem:this,matches:d.slice(e)});for(j=0;j<i.length&&!c.isPropagationStopped();j++){p=i[j],c.currentTarget=p.elem;for(k=0;k<p.matches.length&&!c.isImmediatePropagationStopped();k++){r=p.matches[k];if(h||!c.namespace&&!r.namespace||c.namespace_re&&c.namespace_re.test(r.namespace))c.data=r.data,c.handleObj=r,n=((f.event.special[r.origType]||{}).handle||r.handler).apply(p.elem,g),n!==b&&(c.result=n,n===!1&&(c.preventDefault(),c.stopPropagation()))}}return c.result},props:"attrChange attrName relatedNode srcElement altKey bubbles cancelable ctrlKey currentTarget eventPhase metaKey relatedTarget shiftKey target timeStamp view which".split(" "),fixHooks:{},keyHooks:{props:"char charCode key keyCode".split(" "),filter:function(a,b){a.which==null&&(a.which=b.charCode!=null?b.charCode:b.keyCode);return a}},mouseHooks:{props:"button buttons clientX clientY fromElement offsetX offsetY pageX pageY screenX screenY toElement".split(" "),filter:function(a,d){var e,f,g,h=d.button,i=d.fromElement;a.pageX==null&&d.clientX!=null&&(e=a.target.ownerDocument||c,f=e.documentElement,g=e.body,a.pageX=d.clientX+(f&&f.scrollLeft||g&&g.scrollLeft||0)-(f&&f.clientLeft||g&&g.clientLeft||0),a.pageY=d.clientY+(f&&f.scrollTop||g&&g.scrollTop||0)-(f&&f.clientTop||g&&g.clientTop||0)),!a.relatedTarget&&i&&(a.relatedTarget=i===a.target?d.toElement:i),!a.which&&h!==b&&(a.which=h&1?1:h&2?3:h&4?2:0);return a}},fix:function(a){if(a[f.expando])return a;var d,e,g=a,h=f.event.fixHooks[a.type]||{},i=h.props?this.props.concat(h.props):this.props;a=f.Event(g);for(d=i.length;d;)e=i[--d],a[e]=g[e];a.target||(a.target=g.srcElement||c),a.target.nodeType===3&&(a.target=a.target.parentNode),a.metaKey===b&&(a.metaKey=a.ctrlKey);return h.filter?h.filter(a,g):a},special:{ready:{setup:f.bindReady},load:{noBubble:!0},focus:{delegateType:"focusin"},blur:{delegateType:"focusout"},beforeunload:{setup:function(a,b,c){f.isWindow(this)&&(this.onbeforeunload=c)},teardown:function(a,b){this.onbeforeunload===b&&(this.onbeforeunload=null)}}},simulate:function(a,b,c,d){var e=f.extend(new f.Event,c,{type:a,isSimulated:!0,originalEvent:{}});d?f.event.trigger(e,null,b):f.event.dispatch.call(b,e),e.isDefaultPrevented()&&c.preventDefault()}},f.event.handle=f.event.dispatch,f.removeEvent=c.removeEventListener?function(a,b,c){a.removeEventListener&&a.removeEventListener(b,c,!1)}:function(a,b,c){a.detachEvent&&a.detachEvent("on"+b,c)},f.Event=function(a,b){if(!(this instanceof f.Event))return new f.Event(a,b);a&&a.type?(this.originalEvent=a,this.type=a.type,this.isDefaultPrevented=a.defaultPrevented||a.returnValue===!1||a.getPreventDefault&&a.getPreventDefault()?K:J):this.type=a,b&&f.extend(this,b),this.timeStamp=a&&a.timeStamp||f.now(),this[f.expando]=!0},f.Event.prototype={preventDefault:function(){this.isDefaultPrevented=K;var a=this.originalEvent;!a||(a.preventDefault?a.preventDefault():a.returnValue=!1)},stopPropagation:function(){this.isPropagationStopped=K;var a=this.originalEvent;!a||(a.stopPropagation&&a.stopPropagation(),a.cancelBubble=!0)},stopImmediatePropagation:function(){this.isImmediatePropagationStopped=K,this.stopPropagation()},isDefaultPrevented:J,isPropagationStopped:J,isImmediatePropagationStopped:J},f.each({mouseenter:"mouseover",mouseleave:"mouseout"},function(a,b){f.event.special[a]={delegateType:b,bindType:b,handle:function(a){var c=this,d=a.relatedTarget,e=a.handleObj,g=e.selector,h;if(!d||d!==c&&!f.contains(c,d))a.type=e.origType,h=e.handler.apply(this,arguments),a.type=b;return h}}}),f.support.submitBubbles||(f.event.special.submit={setup:function(){if(f.nodeName(this,"form"))return!1;f.event.add(this,"click._submit keypress._submit",function(a){var c=a.target,d=f.nodeName(c,"input")||f.nodeName(c,"button")?c.form:b;d&&!d._submit_attached&&(f.event.add(d,"submit._submit",function(a){this.parentNode&&!a.isTrigger&&f.event.simulate("submit",this.parentNode,a,!0)}),d._submit_attached=!0)})},teardown:function(){if(f.nodeName(this,"form"))return!1;f.event.remove(this,"._submit")}}),f.support.changeBubbles||(f.event.special.change={setup:function(){if(z.test(this.nodeName)){if(this.type==="checkbox"||this.type==="radio")f.event.add(this,"propertychange._change",function(a){a.originalEvent.propertyName==="checked"&&(this._just_changed=!0)}),f.event.add(this,"click._change",function(a){this._just_changed&&!a.isTrigger&&(this._just_changed=!1,f.event.simulate("change",this,a,!0))});return!1}f.event.add(this,"beforeactivate._change",function(a){var b=a.target;z.test(b.nodeName)&&!b._change_attached&&(f.event.add(b,"change._change",function(a){this.parentNode&&!a.isSimulated&&!a.isTrigger&&f.event.simulate("change",this.parentNode,a,!0)}),b._change_attached=!0)})},handle:function(a){var b=a.target;if(this!==b||a.isSimulated||a.isTrigger||b.type!=="radio"&&b.type!=="checkbox")return a.handleObj.handler.apply(this,arguments)},teardown:function(){f.event.remove(this,"._change");return z.test(this.nodeName)}}),f.support.focusinBubbles||f.each({focus:"focusin",blur:"focusout"},function(a,b){var d=0,e=function(a){f.event.simulate(b,a.target,f.event.fix(a),!0)};f.event.special[b]={setup:function(){d++===0&&c.addEventListener(a,e,!0)},teardown:function(){--d===0&&c.removeEventListener(a,e,!0)}}}),f.fn.extend({on:function(a,c,d,e,g){var h,i;if(typeof a=="object"){typeof c!="string"&&(d=c,c=b);for(i in a)this.on(i,c,d,a[i],g);return this}d==null&&e==null?(e=c,d=c=b):e==null&&(typeof c=="string"?(e=d,d=b):(e=d,d=c,c=b));if(e===!1)e=J;else if(!e)return this;g===1&&(h=e,e=function(a){f().off(a);return h.apply(this,arguments)},e.guid=h.guid||(h.guid=f.guid++));return this.each(function(){f.event.add(this,a,e,d,c)})},one:function(a,b,c,d){return this.on.call(this,a,b,c,d,1)},off:function(a,c,d){if(a&&a.preventDefault&&a.handleObj){var e=a.handleObj;f(a.delegateTarget).off(e.namespace?e.type+"."+e.namespace:e.type,e.selector,e.handler);return this}if(typeof a=="object"){for(var g in a)this.off(g,c,a[g]);return this}if(c===!1||typeof c=="function")d=c,c=b;d===!1&&(d=J);return this.each(function(){f.event.remove(this,a,d,c)})},bind:function(a,b,c){return this.on(a,null,b,c)},unbind:function(a,b){return this.off(a,null,b)},live:function(a,b,c){f(this.context).on(a,this.selector,b,c);return this},die:function(a,b){f(this.context).off(a,this.selector||"**",b);return this},delegate:function(a,b,c,d){return this.on(b,a,c,d)},undelegate:function(a,b,c){return arguments.length==1?this.off(a,"**"):this.off(b,a,c)},trigger:function(a,b){return this.each(function(){f.event.trigger(a,b,this)})},triggerHandler:function(a,b){if(this[0])return f.event.trigger(a,b,this[0],!0)},toggle:function(a){var b=arguments,c=a.guid||f.guid++,d=0,e=function(c){var e=(f._data(this,"lastToggle"+a.guid)||0)%d;f._data(this,"lastToggle"+a.guid,e+1),c.preventDefault();return b[e].apply(this,arguments)||!1};e.guid=c;while(d<b.length)b[d++].guid=c;return this.click(e)},hover:function(a,b){return this.mouseenter(a).mouseleave(b||a)}}),f.each("blur focus focusin focusout load resize scroll unload click dblclick mousedown mouseup mousemove mouseover mouseout mouseenter mouseleave change select submit keydown keypress keyup error contextmenu".split(" "),function(a,b){f.fn[b]=function(a,c){c==null&&(c=a,a=null);return arguments.length>0?this.on(b,null,a,c):this.trigger(b)},f.attrFn&&(f.attrFn[b]=!0),C.test(b)&&(f.event.fixHooks[b]=f.event.keyHooks),D.test(b)&&(f.event.fixHooks[b]=f.event.mouseHooks)}),function(){function x(a,b,c,e,f,g){for(var h=0,i=e.length;h<i;h++){var j=e[h];if(j){var k=!1;j=j[a];while(j){if(j[d]===c){k=e[j.sizset];break}if(j.nodeType===1){g||(j[d]=c,j.sizset=h);if(typeof b!="string"){if(j===b){k=!0;break}}else if(m.filter(b,[j]).length>0){k=j;break}}j=j[a]}e[h]=k}}}function w(a,b,c,e,f,g){for(var h=0,i=e.length;h<i;h++){var j=e[h];if(j){var k=!1;j=j[a];while(j){if(j[d]===c){k=e[j.sizset];break}j.nodeType===1&&!g&&(j[d]=c,j.sizset=h);if(j.nodeName.toLowerCase()===b){k=j;break}j=j[a]}e[h]=k}}}var a=/((?:\((?:\([^()]+\)|[^()]+)+\)|\[(?:\[[^\[\]]*\]|['"][^'"]*['"]|[^\[\]'"]+)+\]|\\.|[^ >+~,(\[\\]+)+|[>+~])(\s*,\s*)?((?:.|\r|\n)*)/g,d="sizcache"+(Math.random()+"").replace(".",""),e=0,g=Object.prototype.toString,h=!1,i=!0,j=/\\/g,k=/\r\n/g,l=/\W/;[0,0].sort(function(){i=!1;return 0});var m=function(b,d,e,f){e=e||[],d=d||c;var h=d;if(d.nodeType!==1&&d.nodeType!==9)return[];if(!b||typeof b!="string")return e;var i,j,k,l,n,q,r,t,u=!0,v=m.isXML(d),w=[],x=b;do{a.exec(""),i=a.exec(x);if(i){x=i[3],w.push(i[1]);if(i[2]){l=i[3];break}}}while(i);if(w.length>1&&p.exec(b))if(w.length===2&&o.relative[w[0]])j=y(w[0]+w[1],d,f);else{j=o.relative[w[0]]?[d]:m(w.shift(),d);while(w.length)b=w.shift(),o.relative[b]&&(b+=w.shift()),j=y(b,j,f)}else{!f&&w.length>1&&d.nodeType===9&&!v&&o.match.ID.test(w[0])&&!o.match.ID.test(w[w.length-1])&&(n=m.find(w.shift(),d,v),d=n.expr?m.filter(n.expr,n.set)[0]:n.set[0]);if(d){n=f?{expr:w.pop(),set:s(f)}:m.find(w.pop(),w.length===1&&(w[0]==="~"||w[0]==="+")&&d.parentNode?d.parentNode:d,v),j=n.expr?m.filter(n.expr,n.set):n.set,w.length>0?k=s(j):u=!1;while(w.length)q=w.pop(),r=q,o.relative[q]?r=w.pop():q="",r==null&&(r=d),o.relative[q](k,r,v)}else k=w=[]}k||(k=j),k||m.error(q||b);if(g.call(k)==="[object Array]")if(!u)e.push.apply(e,k);else if(d&&d.nodeType===1)for(t=0;k[t]!=null;t++)k[t]&&(k[t]===!0||k[t].nodeType===1&&m.contains(d,k[t]))&&e.push(j[t]);else for(t=0;k[t]!=null;t++)k[t]&&k[t].nodeType===1&&e.push(j[t]);else s(k,e);l&&(m(l,h,e,f),m.uniqueSort(e));return e};m.uniqueSort=function(a){if(u){h=i,a.sort(u);if(h)for(var b=1;b<a.length;b++)a[b]===a[b-1]&&a.splice(b--,1)}return a},m.matches=function(a,b){return m(a,null,null,b)},m.matchesSelector=function(a,b){return m(b,null,null,[a]).length>0},m.find=function(a,b,c){var d,e,f,g,h,i;if(!a)return[];for(e=0,f=o.order.length;e<f;e++){h=o.order[e];if(g=o.leftMatch[h].exec(a)){i=g[1],g.splice(1,1);if(i.substr(i.length-1)!=="\\"){g[1]=(g[1]||"").replace(j,""),d=o.find[h](g,b,c);if(d!=null){a=a.replace(o.match[h],"");break}}}}d||(d=typeof b.getElementsByTagName!="undefined"?b.getElementsByTagName("*"):[]);return{set:d,expr:a}},m.filter=function(a,c,d,e){var f,g,h,i,j,k,l,n,p,q=a,r=[],s=c,t=c&&c[0]&&m.isXML(c[0]);while(a&&c.length){for(h in o.filter)if((f=o.leftMatch[h].exec(a))!=null&&f[2]){k=o.filter[h],l=f[1],g=!1,f.splice(1,1);if(l.substr(l.length-1)==="\\")continue;s===r&&(r=[]);if(o.preFilter[h]){f=o.preFilter[h](f,s,d,r,e,t);if(!f)g=i=!0;else if(f===!0)continue}if(f)for(n=0;(j=s[n])!=null;n++)j&&(i=k(j,f,n,s),p=e^i,d&&i!=null?p?g=!0:s[n]=!1:p&&(r.push(j),g=!0));if(i!==b){d||(s=r),a=a.replace(o.match[h],"");if(!g)return[];break}}if(a===q)if(g==null)m.error(a);else break;q=a}return s},m.error=function(a){throw new Error("Syntax error, unrecognized expression: "+a)};var n=m.getText=function(a){var b,c,d=a.nodeType,e="";if(d){if(d===1||d===9){if(typeof a.textContent=="string")return a.textContent;if(typeof a.innerText=="string")return a.innerText.replace(k,"");for(a=a.firstChild;a;a=a.nextSibling)e+=n(a)}else if(d===3||d===4)return a.nodeValue}else for(b=0;c=a[b];b++)c.nodeType!==8&&(e+=n(c));return e},o=m.selectors={order:["ID","NAME","TAG"],match:{ID:/#((?:[\w\u00c0-\uFFFF\-]|\\.)+)/,CLASS:/\.((?:[\w\u00c0-\uFFFF\-]|\\.)+)/,NAME:/\[name=['"]*((?:[\w\u00c0-\uFFFF\-]|\\.)+)['"]*\]/,ATTR:/\[\s*((?:[\w\u00c0-\uFFFF\-]|\\.)+)\s*(?:(\S?=)\s*(?:(['"])(.*?)\3|(#?(?:[\w\u00c0-\uFFFF\-]|\\.)*)|)|)\s*\]/,TAG:/^((?:[\w\u00c0-\uFFFF\*\-]|\\.)+)/,CHILD:/:(only|nth|last|first)-child(?:\(\s*(even|odd|(?:[+\-]?\d+|(?:[+\-]?\d*)?n\s*(?:[+\-]\s*\d+)?))\s*\))?/,POS:/:(nth|eq|gt|lt|first|last|even|odd)(?:\((\d*)\))?(?=[^\-]|$)/,PSEUDO:/:((?:[\w\u00c0-\uFFFF\-]|\\.)+)(?:\((['"]?)((?:\([^\)]+\)|[^\(\)]*)+)\2\))?/},leftMatch:{},attrMap:{"class":"className","for":"htmlFor"},attrHandle:{href:function(a){return a.getAttribute("href")},type:function(a){return a.getAttribute("type")}},relative:{"+":function(a,b){var c=typeof b=="string",d=c&&!l.test(b),e=c&&!d;d&&(b=b.toLowerCase());for(var f=0,g=a.length,h;f<g;f++)if(h=a[f]){while((h=h.previousSibling)&&h.nodeType!==1);a[f]=e||h&&h.nodeName.toLowerCase()===b?h||!1:h===b}e&&m.filter(b,a,!0)},">":function(a,b){var c,d=typeof b=="string",e=0,f=a.length;if(d&&!l.test(b)){b=b.toLowerCase();for(;e<f;e++){c=a[e];if(c){var g=c.parentNode;a[e]=g.nodeName.toLowerCase()===b?g:!1}}}else{for(;e<f;e++)c=a[e],c&&(a[e]=d?c.parentNode:c.parentNode===b);d&&m.filter(b,a,!0)}},"":function(a,b,c){var d,f=e++,g=x;typeof b=="string"&&!l.test(b)&&(b=b.toLowerCase(),d=b,g=w),g("parentNode",b,f,a,d,c)},"~":function(a,b,c){var d,f=e++,g=x;typeof b=="string"&&!l.test(b)&&(b=b.toLowerCase(),d=b,g=w),g("previousSibling",b,f,a,d,c)}},find:{ID:function(a,b,c){if(typeof b.getElementById!="undefined"&&!c){var d=b.getElementById(a[1]);return d&&d.parentNode?[d]:[]}},NAME:function(a,b){if(typeof b.getElementsByName!="undefined"){var c=[],d=b.getElementsByName(a[1]);for(var e=0,f=d.length;e<f;e++)d[e].getAttribute("name")===a[1]&&c.push(d[e]);return c.length===0?null:c}},TAG:function(a,b){if(typeof b.getElementsByTagName!="undefined")return b.getElementsByTagName(a[1])}},preFilter:{CLASS:function(a,b,c,d,e,f){a=" "+a[1].replace(j,"")+" ";if(f)return a;for(var g=0,h;(h=b[g])!=null;g++)h&&(e^(h.className&&(" "+h.className+" ").replace(/[\t\n\r]/g," ").indexOf(a)>=0)?c||d.push(h):c&&(b[g]=!1));return!1},ID:function(a){return a[1].replace(j,"")},TAG:function(a,b){return a[1].replace(j,"").toLowerCase()},CHILD:function(a){if(a[1]==="nth"){a[2]||m.error(a[0]),a[2]=a[2].replace(/^\+|\s*/g,"");var b=/(-?)(\d*)(?:n([+\-]?\d*))?/.exec(a[2]==="even"&&"2n"||a[2]==="odd"&&"2n+1"||!/\D/.test(a[2])&&"0n+"+a[2]||a[2]);a[2]=b[1]+(b[2]||1)-0,a[3]=b[3]-0}else a[2]&&m.error(a[0]);a[0]=e++;return a},ATTR:function(a,b,c,d,e,f){var g=a[1]=a[1].replace(j,"");!f&&o.attrMap[g]&&(a[1]=o.attrMap[g]),a[4]=(a[4]||a[5]||"").replace(j,""),a[2]==="~="&&(a[4]=" "+a[4]+" ");return a},PSEUDO:function(b,c,d,e,f){if(b[1]==="not")if((a.exec(b[3])||"").length>1||/^\w/.test(b[3]))b[3]=m(b[3],null,null,c);else{var g=m.filter(b[3],c,d,!0^f);d||e.push.apply(e,g);return!1}else if(o.match.POS.test(b[0])||o.match.CHILD.test(b[0]))return!0;return b},POS:function(a){a.unshift(!0);return a}},filters:{enabled:function(a){return a.disabled===!1&&a.type!=="hidden"},disabled:function(a){return a.disabled===!0},checked:function(a){return a.checked===!0},selected:function(a){a.parentNode&&a.parentNode.selectedIndex;return a.selected===!0},parent:function(a){return!!a.firstChild},empty:function(a){return!a.firstChild},has:function(a,b,c){return!!m(c[3],a).length},header:function(a){return/h\d/i.test(a.nodeName)},text:function(a){var b=a.getAttribute("type"),c=a.type;return a.nodeName.toLowerCase()==="input"&&"text"===c&&(b===c||b===null)},radio:function(a){return a.nodeName.toLowerCase()==="input"&&"radio"===a.type},checkbox:function(a){return a.nodeName.toLowerCase()==="input"&&"checkbox"===a.type},file:function(a){return a.nodeName.toLowerCase()==="input"&&"file"===a.type},password:function(a){return a.nodeName.toLowerCase()==="input"&&"password"===a.type},submit:function(a){var b=a.nodeName.toLowerCase();return(b==="input"||b==="button")&&"submit"===a.type},image:function(a){return a.nodeName.toLowerCase()==="input"&&"image"===a.type},reset:function(a){var b=a.nodeName.toLowerCase();return(b==="input"||b==="button")&&"reset"===a.type},button:function(a){var b=a.nodeName.toLowerCase();return b==="input"&&"button"===a.type||b==="button"},input:function(a){return/input|select|textarea|button/i.test(a.nodeName)},focus:function(a){return a===a.ownerDocument.activeElement}},setFilters:{first:function(a,b){return b===0},last:function(a,b,c,d){return b===d.length-1},even:function(a,b){return b%2===0},odd:function(a,b){return b%2===1},lt:function(a,b,c){return b<c[3]-0},gt:function(a,b,c){return b>c[3]-0},nth:function(a,b,c){return c[3]-0===b},eq:function(a,b,c){return c[3]-0===b}},filter:{PSEUDO:function(a,b,c,d){var e=b[1],f=o.filters[e];if(f)return f(a,c,b,d);if(e==="contains")return(a.textContent||a.innerText||n([a])||"").indexOf(b[3])>=0;if(e==="not"){var g=b[3];for(var h=0,i=g.length;h<i;h++)if(g[h]===a)return!1;return!0}m.error(e)},CHILD:function(a,b){var c,e,f,g,h,i,j,k=b[1],l=a;switch(k){case"only":case"first":while(l=l.previousSibling)if(l.nodeType===1)return!1;if(k==="first")return!0;l=a;case"last":while(l=l.nextSibling)if(l.nodeType===1)return!1;return!0;case"nth":c=b[2],e=b[3];if(c===1&&e===0)return!0;f=b[0],g=a.parentNode;if(g&&(g[d]!==f||!a.nodeIndex)){i=0;for(l=g.firstChild;l;l=l.nextSibling)l.nodeType===1&&(l.nodeIndex=++i);g[d]=f}j=a.nodeIndex-e;return c===0?j===0:j%c===0&&j/c>=0}},ID:function(a,b){return a.nodeType===1&&a.getAttribute("id")===b},TAG:function(a,b){return b==="*"&&a.nodeType===1||!!a.nodeName&&a.nodeName.toLowerCase()===b},CLASS:function(a,b){return(" "+(a.className||a.getAttribute("class"))+" ").indexOf(b)>-1},ATTR:function(a,b){var c=b[1],d=m.attr?m.attr(a,c):o.attrHandle[c]?o.attrHandle[c](a):a[c]!=null?a[c]:a.getAttribute(c),e=d+"",f=b[2],g=b[4];return d==null?f==="!=":!f&&m.attr?d!=null:f==="="?e===g:f==="*="?e.indexOf(g)>=0:f==="~="?(" "+e+" ").indexOf(g)>=0:g?f==="!="?e!==g:f==="^="?e.indexOf(g)===0:f==="$="?e.substr(e.length-g.length)===g:f==="|="?e===g||e.substr(0,g.length+1)===g+"-":!1:e&&d!==!1},POS:function(a,b,c,d){var e=b[2],f=o.setFilters[e];if(f)return f(a,c,b,d)}}},p=o.match.POS,q=function(a,b){return"\\"+(b-0+1)};for(var r in o.match)o.match[r]=new RegExp(o.match[r].source+/(?![^\[]*\])(?![^\(]*\))/.source),o.leftMatch[r]=new RegExp(/(^(?:.|\r|\n)*?)/.source+o.match[r].source.replace(/\\(\d+)/g,q));var s=function(a,b){a=Array.prototype.slice.call(a,0);if(b){b.push.apply(b,a);return b}return a};try{Array.prototype.slice.call(c.documentElement.childNodes,0)[0].nodeType}catch(t){s=function(a,b){var c=0,d=b||[];if(g.call(a)==="[object Array]")Array.prototype.push.apply(d,a);else if(typeof a.length=="number")for(var e=a.length;c<e;c++)d.push(a[c]);else for(;a[c];c++)d.push(a[c]);return d}}var u,v;c.documentElement.compareDocumentPosition?u=function(a,b){if(a===b){h=!0;return 0}if(!a.compareDocumentPosition||!b.compareDocumentPosition)return a.compareDocumentPosition?-1:1;return a.compareDocumentPosition(b)&4?-1:1}:(u=function(a,b){if(a===b){h=!0;return 0}if(a.sourceIndex&&b.sourceIndex)return a.sourceIndex-b.sourceIndex;var c,d,e=[],f=[],g=a.parentNode,i=b.parentNode,j=g;if(g===i)return v(a,b);if(!g)return-1;if(!i)return 1;while(j)e.unshift(j),j=j.parentNode;j=i;while(j)f.unshift(j),j=j.parentNode;c=e.length,d=f.length;for(var k=0;k<c&&k<d;k++)if(e[k]!==f[k])return v(e[k],f[k]);return k===c?v(a,f[k],-1):v(e[k],b,1)},v=function(a,b,c){if(a===b)return c;var d=a.nextSibling;while(d){if(d===b)return-1;d=d.nextSibling}return 1}),function(){var a=c.createElement("div"),d="script"+(new Date).getTime(),e=c.documentElement;a.innerHTML="<a name='"+d+"'/>",e.insertBefore(a,e.firstChild),c.getElementById(d)&&(o.find.ID=function(a,c,d){if(typeof c.getElementById!="undefined"&&!d){var e=c.getElementById(a[1]);return e?e.id===a[1]||typeof e.getAttributeNode!="undefined"&&e.getAttributeNode("id").nodeValue===a[1]?[e]:b:[]}},o.filter.ID=function(a,b){var c=typeof a.getAttributeNode!="undefined"&&a.getAttributeNode("id");return a.nodeType===1&&c&&c.nodeValue===b}),e.removeChild(a),e=a=null}(),function(){var a=c.createElement("div");a.appendChild(c.createComment("")),a.getElementsByTagName("*").length>0&&(o.find.TAG=function(a,b){var c=b.getElementsByTagName(a[1]);if(a[1]==="*"){var d=[];for(var e=0;c[e];e++)c[e].nodeType===1&&d.push(c[e]);c=d}return c}),a.innerHTML="<a href='#'></a>",a.firstChild&&typeof a.firstChild.getAttribute!="undefined"&&a.firstChild.getAttribute("href")!=="#"&&(o.attrHandle.href=function(a){return a.getAttribute("href",2)}),a=null}(),c.querySelectorAll&&function(){var a=m,b=c.createElement("div"),d="__sizzle__";b.innerHTML="<p class='TEST'></p>";if(!b.querySelectorAll||b.querySelectorAll(".TEST").length!==0){m=function(b,e,f,g){e=e||c;if(!g&&!m.isXML(e)){var h=/^(\w+$)|^\.([\w\-]+$)|^#([\w\-]+$)/.exec(b);if(h&&(e.nodeType===1||e.nodeType===9)){if(h[1])return s(e.getElementsByTagName(b),f);if(h[2]&&o.find.CLASS&&e.getElementsByClassName)return s(e.getElementsByClassName(h[2]),f)}if(e.nodeType===9){if(b==="body"&&e.body)return s([e.body],f);if(h&&h[3]){var i=e.getElementById(h[3]);if(!i||!i.parentNode)return s([],f);if(i.id===h[3])return s([i],f)}try{return s(e.querySelectorAll(b),f)}catch(j){}}else if(e.nodeType===1&&e.nodeName.toLowerCase()!=="object"){var k=e,l=e.getAttribute("id"),n=l||d,p=e.parentNode,q=/^\s*[+~]/.test(b);l?n=n.replace(/'/g,"\\$&"):e.setAttribute("id",n),q&&p&&(e=e.parentNode);try{if(!q||p)return s(e.querySelectorAll("[id='"+n+"'] "+b),f)}catch(r){}finally{l||k.removeAttribute("id")}}}return a(b,e,f,g)};for(var e in a)m[e]=a[e];b=null}}(),function(){var a=c.documentElement,b=a.matchesSelector||a.mozMatchesSelector||a.webkitMatchesSelector||a.msMatchesSelector;if(b){var d=!b.call(c.createElement("div"),"div"),e=!1;try{b.call(c.documentElement,"[test!='']:sizzle")}catch(f){e=!0}m.matchesSelector=function(a,c){c=c.replace(/\=\s*([^'"\]]*)\s*\]/g,"='$1']");if(!m.isXML(a))try{if(e||!o.match.PSEUDO.test(c)&&!/!=/.test(c)){var f=b.call(a,c);if(f||!d||a.document&&a.document.nodeType!==11)return f}}catch(g){}return m(c,null,null,[a]).length>0}}}(),function(){var a=c.createElement("div");a.innerHTML="<div class='test e'></div><div class='test'></div>";if(!!a.getElementsByClassName&&a.getElementsByClassName("e").length!==0){a.lastChild.className="e";if(a.getElementsByClassName("e").length===1)return;o.order.splice(1,0,"CLASS"),o.find.CLASS=function(a,b,c){if(typeof b.getElementsByClassName!="undefined"&&!c)return b.getElementsByClassName(a[1])},a=null}}(),c.documentElement.contains?m.contains=function(a,b){return a!==b&&(a.contains?a.contains(b):!0)}:c.documentElement.compareDocumentPosition?m.contains=function(a,b){return!!(a.compareDocumentPosition(b)&16)}:m.contains=function(){return!1},m.isXML=function(a){var b=(a?a.ownerDocument||a:0).documentElement;return b?b.nodeName!=="HTML":!1};var y=function(a,b,c){var d,e=[],f="",g=b.nodeType?[b]:b;while(d=o.match.PSEUDO.exec(a))f+=d[0],a=a.replace(o.match.PSEUDO,"");a=o.relative[a]?a+"*":a;for(var h=0,i=g.length;h<i;h++)m(a,g[h],e,c);return m.filter(f,e)};m.attr=f.attr,m.selectors.attrMap={},f.find=m,f.expr=m.selectors,f.expr[":"]=f.expr.filters,f.unique=m.uniqueSort,f.text=m.getText,f.isXMLDoc=m.isXML,f.contains=m.contains}();var L=/Until$/,M=/^(?:parents|prevUntil|prevAll)/,N=/,/,O=/^.[^:#\[\.,]*$/,P=Array.prototype.slice,Q=f.expr.match.POS,R={children:!0,contents:!0,next:!0,prev:!0};f.fn.extend({find:function(a){var b=this,c,d;if(typeof a!="string")return f(a).filter(function(){for(c=0,d=b.length;c<d;c++)if(f.contains(b[c],this))return!0});var e=this.pushStack("","find",a),g,h,i;for(c=0,d=this.length;c<d;c++){g=e.length,f.find(a,this[c],e);if(c>0)for(h=g;h<e.length;h++)for(i=0;i<g;i++)if(e[i]===e[h]){e.splice(h--,1);break}}return e},has:function(a){var b=f(a);return this.filter(function(){for(var a=0,c=b.length;a<c;a++)if(f.contains(this,b[a]))return!0})},not:function(a){return this.pushStack(T(this,a,!1),"not",a)},filter:function(a){return this.pushStack(T(this,a,!0),"filter",a)},is:function(a){return!!a&&(typeof a=="string"?Q.test(a)?f(a,this.context).index(this[0])>=0:f.filter(a,this).length>0:this.filter(a).length>0)},closest:function(a,b){var c=[],d,e,g=this[0];if(f.isArray(a)){var h=1;while(g&&g.ownerDocument&&g!==b){for(d=0;d<a.length;d++)f(g).is(a[d])&&c.push({selector:a[d],elem:g,level:h});g=g.parentNode,h++}return c}var i=Q.test(a)||typeof a!="string"?f(a,b||this.context):0;for(d=0,e=this.length;d<e;d++){g=this[d];while(g){if(i?i.index(g)>-1:f.find.matchesSelector(g,a)){c.push(g);break}g=g.parentNode;if(!g||!g.ownerDocument||g===b||g.nodeType===11)break}}c=c.length>1?f.unique(c):c;return this.pushStack(c,"closest",a)},index:function(a){if(!a)return this[0]&&this[0].parentNode?this.prevAll().length:-1;if(typeof a=="string")return f.inArray(this[0],f(a));return f.inArray(a.jquery?a[0]:a,this)},add:function(a,b){var c=typeof a=="string"?f(a,b):f.makeArray(a&&a.nodeType?[a]:a),d=f.merge(this.get(),c);return this.pushStack(S(c[0])||S(d[0])?d:f.unique(d))},andSelf:function(){return this.add(this.prevObject)}}),f.each({parent:function(a){var b=a.parentNode;return b&&b.nodeType!==11?b:null},parents:function(a){return f.dir(a,"parentNode")},parentsUntil:function(a,b,c){return f.dir(a,"parentNode",c)},next:function(a){return f.nth(a,2,"nextSibling")},prev:function(a){return f.nth(a,2,"previousSibling")},nextAll:function(a){return f.dir(a,"nextSibling")},prevAll:function(a){return f.dir(a,"previousSibling")},nextUntil:function(a,b,c){return f.dir(a,"nextSibling",c)},prevUntil:function(a,b,c){return f.dir(a,"previousSibling",c)},siblings:function(a){return f.sibling(a.parentNode.firstChild,a)},children:function(a){return f.sibling(a.firstChild)},contents:function(a){return f.nodeName(a,"iframe")?a.contentDocument||a.contentWindow.document:f.makeArray(a.childNodes)}},function(a,b){f.fn[a]=function(c,d){var e=f.map(this,b,c);L.test(a)||(d=c),d&&typeof d=="string"&&(e=f.filter(d,e)),e=this.length>1&&!R[a]?f.unique(e):e,(this.length>1||N.test(d))&&M.test(a)&&(e=e.reverse());return this.pushStack(e,a,P.call(arguments).join(","))}}),f.extend({filter:function(a,b,c){c&&(a=":not("+a+")");return b.length===1?f.find.matchesSelector(b[0],a)?[b[0]]:[]:f.find.matches(a,b)},dir:function(a,c,d){var e=[],g=a[c];while(g&&g.nodeType!==9&&(d===b||g.nodeType!==1||!f(g).is(d)))g.nodeType===1&&e.push(g),g=g[c];return e},nth:function(a,b,c,d){b=b||1;var e=0;for(;a;a=a[c])if(a.nodeType===1&&++e===b)break;return a},sibling:function(a,b){var c=[];for(;a;a=a.nextSibling)a.nodeType===1&&a!==b&&c.push(a);return c}});var V="abbr|article|aside|audio|canvas|datalist|details|figcaption|figure|footer|header|hgroup|mark|meter|nav|output|progress|section|summary|time|video",W=/ jQuery\d+="(?:\d+|null)"/g,X=/^\s+/,Y=/<(?!area|br|col|embed|hr|img|input|link|meta|param)(([\w:]+)[^>]*)\/>/ig,Z=/<([\w:]+)/,$=/<tbody/i,_=/<|&#?\w+;/,ba=/<(?:script|style)/i,bb=/<(?:script|object|embed|option|style)/i,bc=new RegExp("<(?:"+V+")","i"),bd=/checked\s*(?:[^=]|=\s*.checked.)/i,be=/\/(java|ecma)script/i,bf=/^\s*<!(?:\[CDATA\[|\-\-)/,bg={option:[1,"<select multiple='multiple'>","</select>"],legend:[1,"<fieldset>","</fieldset>"],thead:[1,"<table>","</table>"],tr:[2,"<table><tbody>","</tbody></table>"],td:[3,"<table><tbody><tr>","</tr></tbody></table>"],col:[2,"<table><tbody></tbody><colgroup>","</colgroup></table>"],area:[1,"<map>","</map>"],_default:[0,"",""]},bh=U(c);bg.optgroup=bg.option,bg.tbody=bg.tfoot=bg.colgroup=bg.caption=bg.thead,bg.th=bg.td,f.support.htmlSerialize||(bg._default=[1,"div<div>","</div>"]),f.fn.extend({text:function(a){if(f.isFunction(a))return this.each(function(b){var c=f(this);c.text(a.call(this,b,c.text()))});if(typeof a!="object"&&a!==b)return this.empty().append((this[0]&&this[0].ownerDocument||c).createTextNode(a));return f.text(this)},wrapAll:function(a){if(f.isFunction(a))return this.each(function(b){f(this).wrapAll(a.call(this,b))});if(this[0]){var b=f(a,this[0].ownerDocument).eq(0).clone(!0);this[0].parentNode&&b.insertBefore(this[0]),b.map(function(){var a=this;while(a.firstChild&&a.firstChild.nodeType===1)a=a.firstChild;return a}).append(this)}return this},wrapInner:function(a){if(f.isFunction(a))return this.each(function(b){f(this).wrapInner(a.call(this,b))});return this.each(function(){var b=f(this),c=b.contents();c.length?c.wrapAll(a):b.append(a)})},wrap:function(a){var b=f.isFunction(a);return this.each(function(c){f(this).wrapAll(b?a.call(this,c):a)})},unwrap:function(){return this.parent().each(function(){f.nodeName(this,"body")||f(this).replaceWith(this.childNodes)}).end()},append:function(){return this.domManip(arguments,!0,function(a){this.nodeType===1&&this.appendChild(a)})},prepend:function(){return this.domManip(arguments,!0,function(a){this.nodeType===1&&this.insertBefore(a,this.firstChild)})},before:function(){if(this[0]&&this[0].parentNode)return this.domManip(arguments,!1,function(a){this.parentNode.insertBefore(a,this)});if(arguments.length){var a=f.clean(arguments);a.push.apply(a,this.toArray());return this.pushStack(a,"before",arguments)}},after:function(){if(this[0]&&this[0].parentNode)return this.domManip(arguments,!1,function(a){this.parentNode.insertBefore(a,this.nextSibling)});if(arguments.length){var a=this.pushStack(this,"after",arguments);a.push.apply(a,f.clean(arguments));return a}},remove:function(a,b){for(var c=0,d;(d=this[c])!=null;c++)if(!a||f.filter(a,[d]).length)!b&&d.nodeType===1&&(f.cleanData(d.getElementsByTagName("*")),f.cleanData([d])),d.parentNode&&d.parentNode.removeChild(d);return this},empty:function()
    {for(var a=0,b;(b=this[a])!=null;a++){b.nodeType===1&&f.cleanData(b.getElementsByTagName("*"));while(b.firstChild)b.removeChild(b.firstChild)}return this},clone:function(a,b){a=a==null?!1:a,b=b==null?a:b;return this.map(function(){return f.clone(this,a,b)})},html:function(a){if(a===b)return this[0]&&this[0].nodeType===1?this[0].innerHTML.replace(W,""):null;if(typeof a=="string"&&!ba.test(a)&&(f.support.leadingWhitespace||!X.test(a))&&!bg[(Z.exec(a)||["",""])[1].toLowerCase()]){a=a.replace(Y,"<$1></$2>");try{for(var c=0,d=this.length;c<d;c++)this[c].nodeType===1&&(f.cleanData(this[c].getElementsByTagName("*")),this[c].innerHTML=a)}catch(e){this.empty().append(a)}}else f.isFunction(a)?this.each(function(b){var c=f(this);c.html(a.call(this,b,c.html()))}):this.empty().append(a);return this},replaceWith:function(a){if(this[0]&&this[0].parentNode){if(f.isFunction(a))return this.each(function(b){var c=f(this),d=c.html();c.replaceWith(a.call(this,b,d))});typeof a!="string"&&(a=f(a).detach());return this.each(function(){var b=this.nextSibling,c=this.parentNode;f(this).remove(),b?f(b).before(a):f(c).append(a)})}return this.length?this.pushStack(f(f.isFunction(a)?a():a),"replaceWith",a):this},detach:function(a){return this.remove(a,!0)},domManip:function(a,c,d){var e,g,h,i,j=a[0],k=[];if(!f.support.checkClone&&arguments.length===3&&typeof j=="string"&&bd.test(j))return this.each(function(){f(this).domManip(a,c,d,!0)});if(f.isFunction(j))return this.each(function(e){var g=f(this);a[0]=j.call(this,e,c?g.html():b),g.domManip(a,c,d)});if(this[0]){i=j&&j.parentNode,f.support.parentNode&&i&&i.nodeType===11&&i.childNodes.length===this.length?e={fragment:i}:e=f.buildFragment(a,this,k),h=e.fragment,h.childNodes.length===1?g=h=h.firstChild:g=h.firstChild;if(g){c=c&&f.nodeName(g,"tr");for(var l=0,m=this.length,n=m-1;l<m;l++)d.call(c?bi(this[l],g):this[l],e.cacheable||m>1&&l<n?f.clone(h,!0,!0):h)}k.length&&f.each(k,bp)}return this}}),f.buildFragment=function(a,b,d){var e,g,h,i,j=a[0];b&&b[0]&&(i=b[0].ownerDocument||b[0]),i.createDocumentFragment||(i=c),a.length===1&&typeof j=="string"&&j.length<512&&i===c&&j.charAt(0)==="<"&&!bb.test(j)&&(f.support.checkClone||!bd.test(j))&&(f.support.html5Clone||!bc.test(j))&&(g=!0,h=f.fragments[j],h&&h!==1&&(e=h)),e||(e=i.createDocumentFragment(),f.clean(a,i,e,d)),g&&(f.fragments[j]=h?e:1);return{fragment:e,cacheable:g}},f.fragments={},f.each({appendTo:"append",prependTo:"prepend",insertBefore:"before",insertAfter:"after",replaceAll:"replaceWith"},function(a,b){f.fn[a]=function(c){var d=[],e=f(c),g=this.length===1&&this[0].parentNode;if(g&&g.nodeType===11&&g.childNodes.length===1&&e.length===1){e[b](this[0]);return this}for(var h=0,i=e.length;h<i;h++){var j=(h>0?this.clone(!0):this).get();f(e[h])[b](j),d=d.concat(j)}return this.pushStack(d,a,e.selector)}}),f.extend({clone:function(a,b,c){var d,e,g,h=f.support.html5Clone||!bc.test("<"+a.nodeName)?a.cloneNode(!0):bo(a);if((!f.support.noCloneEvent||!f.support.noCloneChecked)&&(a.nodeType===1||a.nodeType===11)&&!f.isXMLDoc(a)){bk(a,h),d=bl(a),e=bl(h);for(g=0;d[g];++g)e[g]&&bk(d[g],e[g])}if(b){bj(a,h);if(c){d=bl(a),e=bl(h);for(g=0;d[g];++g)bj(d[g],e[g])}}d=e=null;return h},clean:function(a,b,d,e){var g;b=b||c,typeof b.createElement=="undefined"&&(b=b.ownerDocument||b[0]&&b[0].ownerDocument||c);var h=[],i;for(var j=0,k;(k=a[j])!=null;j++){typeof k=="number"&&(k+="");if(!k)continue;if(typeof k=="string")if(!_.test(k))k=b.createTextNode(k);else{k=k.replace(Y,"<$1></$2>");var l=(Z.exec(k)||["",""])[1].toLowerCase(),m=bg[l]||bg._default,n=m[0],o=b.createElement("div");b===c?bh.appendChild(o):U(b).appendChild(o),o.innerHTML=m[1]+k+m[2];while(n--)o=o.lastChild;if(!f.support.tbody){var p=$.test(k),q=l==="table"&&!p?o.firstChild&&o.firstChild.childNodes:m[1]==="<table>"&&!p?o.childNodes:[];for(i=q.length-1;i>=0;--i)f.nodeName(q[i],"tbody")&&!q[i].childNodes.length&&q[i].parentNode.removeChild(q[i])}!f.support.leadingWhitespace&&X.test(k)&&o.insertBefore(b.createTextNode(X.exec(k)[0]),o.firstChild),k=o.childNodes}var r;if(!f.support.appendChecked)if(k[0]&&typeof (r=k.length)=="number")for(i=0;i<r;i++)bn(k[i]);else bn(k);k.nodeType?h.push(k):h=f.merge(h,k)}if(d){g=function(a){return!a.type||be.test(a.type)};for(j=0;h[j];j++)if(e&&f.nodeName(h[j],"script")&&(!h[j].type||h[j].type.toLowerCase()==="text/javascript"))e.push(h[j].parentNode?h[j].parentNode.removeChild(h[j]):h[j]);else{if(h[j].nodeType===1){var s=f.grep(h[j].getElementsByTagName("script"),g);h.splice.apply(h,[j+1,0].concat(s))}d.appendChild(h[j])}}return h},cleanData:function(a){var b,c,d=f.cache,e=f.event.special,g=f.support.deleteExpando;for(var h=0,i;(i=a[h])!=null;h++){if(i.nodeName&&f.noData[i.nodeName.toLowerCase()])continue;c=i[f.expando];if(c){b=d[c];if(b&&b.events){for(var j in b.events)e[j]?f.event.remove(i,j):f.removeEvent(i,j,b.handle);b.handle&&(b.handle.elem=null)}g?delete i[f.expando]:i.removeAttribute&&i.removeAttribute(f.expando),delete d[c]}}}});var bq=/alpha\([^)]*\)/i,br=/opacity=([^)]*)/,bs=/([A-Z]|^ms)/g,bt=/^-?\d+(?:px)?$/i,bu=/^-?\d/,bv=/^([\-+])=([\-+.\de]+)/,bw={position:"absolute",visibility:"hidden",display:"block"},bx=["Left","Right"],by=["Top","Bottom"],bz,bA,bB;f.fn.css=function(a,c){if(arguments.length===2&&c===b)return this;return f.access(this,a,c,!0,function(a,c,d){return d!==b?f.style(a,c,d):f.css(a,c)})},f.extend({cssHooks:{opacity:{get:function(a,b){if(b){var c=bz(a,"opacity","opacity");return c===""?"1":c}return a.style.opacity}}},cssNumber:{fillOpacity:!0,fontWeight:!0,lineHeight:!0,opacity:!0,orphans:!0,widows:!0,zIndex:!0,zoom:!0},cssProps:{"float":f.support.cssFloat?"cssFloat":"styleFloat"},style:function(a,c,d,e){if(!!a&&a.nodeType!==3&&a.nodeType!==8&&!!a.style){var g,h,i=f.camelCase(c),j=a.style,k=f.cssHooks[i];c=f.cssProps[i]||i;if(d===b){if(k&&"get"in k&&(g=k.get(a,!1,e))!==b)return g;return j[c]}h=typeof d,h==="string"&&(g=bv.exec(d))&&(d=+(g[1]+1)*+g[2]+parseFloat(f.css(a,c)),h="number");if(d==null||h==="number"&&isNaN(d))return;h==="number"&&!f.cssNumber[i]&&(d+="px");if(!k||!("set"in k)||(d=k.set(a,d))!==b)try{j[c]=d}catch(l){}}},css:function(a,c,d){var e,g;c=f.camelCase(c),g=f.cssHooks[c],c=f.cssProps[c]||c,c==="cssFloat"&&(c="float");if(g&&"get"in g&&(e=g.get(a,!0,d))!==b)return e;if(bz)return bz(a,c)},swap:function(a,b,c){var d={};for(var e in b)d[e]=a.style[e],a.style[e]=b[e];c.call(a);for(e in b)a.style[e]=d[e]}}),f.curCSS=f.css,f.each(["height","width"],function(a,b){f.cssHooks[b]={get:function(a,c,d){var e;if(c){if(a.offsetWidth!==0)return bC(a,b,d);f.swap(a,bw,function(){e=bC(a,b,d)});return e}},set:function(a,b){if(!bt.test(b))return b;b=parseFloat(b);if(b>=0)return b+"px"}}}),f.support.opacity||(f.cssHooks.opacity={get:function(a,b){return br.test((b&&a.currentStyle?a.currentStyle.filter:a.style.filter)||"")?parseFloat(RegExp.$1)/100+"":b?"1":""},set:function(a,b){var c=a.style,d=a.currentStyle,e=f.isNumeric(b)?"alpha(opacity="+b*100+")":"",g=d&&d.filter||c.filter||"";c.zoom=1;if(b>=1&&f.trim(g.replace(bq,""))===""){c.removeAttribute("filter");if(d&&!d.filter)return}c.filter=bq.test(g)?g.replace(bq,e):g+" "+e}}),f(function(){f.support.reliableMarginRight||(f.cssHooks.marginRight={get:function(a,b){var c;f.swap(a,{display:"inline-block"},function(){b?c=bz(a,"margin-right","marginRight"):c=a.style.marginRight});return c}})}),c.defaultView&&c.defaultView.getComputedStyle&&(bA=function(a,b){var c,d,e;b=b.replace(bs,"-$1").toLowerCase(),(d=a.ownerDocument.defaultView)&&(e=d.getComputedStyle(a,null))&&(c=e.getPropertyValue(b),c===""&&!f.contains(a.ownerDocument.documentElement,a)&&(c=f.style(a,b)));return c}),c.documentElement.currentStyle&&(bB=function(a,b){var c,d,e,f=a.currentStyle&&a.currentStyle[b],g=a.style;f===null&&g&&(e=g[b])&&(f=e),!bt.test(f)&&bu.test(f)&&(c=g.left,d=a.runtimeStyle&&a.runtimeStyle.left,d&&(a.runtimeStyle.left=a.currentStyle.left),g.left=b==="fontSize"?"1em":f||0,f=g.pixelLeft+"px",g.left=c,d&&(a.runtimeStyle.left=d));return f===""?"auto":f}),bz=bA||bB,f.expr&&f.expr.filters&&(f.expr.filters.hidden=function(a){var b=a.offsetWidth,c=a.offsetHeight;return b===0&&c===0||!f.support.reliableHiddenOffsets&&(a.style&&a.style.display||f.css(a,"display"))==="none"},f.expr.filters.visible=function(a){return!f.expr.filters.hidden(a)});var bD=/%20/g,bE=/\[\]$/,bF=/\r?\n/g,bG=/#.*$/,bH=/^(.*?):[ \t]*([^\r\n]*)\r?$/mg,bI=/^(?:color|date|datetime|datetime-local|email|hidden|month|number|password|range|search|tel|text|time|url|week)$/i,bJ=/^(?:about|app|app\-storage|.+\-extension|file|res|widget):$/,bK=/^(?:GET|HEAD)$/,bL=/^\/\//,bM=/\?/,bN=/<script\b[^<]*(?:(?!<\/script>)<[^<]*)*<\/script>/gi,bO=/^(?:select|textarea)/i,bP=/\s+/,bQ=/([?&])_=[^&]*/,bR=/^([\w\+\.\-]+:)(?:\/\/([^\/?#:]*)(?::(\d+))?)?/,bS=f.fn.load,bT={},bU={},bV,bW,bX=["*/"]+["*"];try{bV=e.href}catch(bY){bV=c.createElement("a"),bV.href="",bV=bV.href}bW=bR.exec(bV.toLowerCase())||[],f.fn.extend({load:function(a,c,d){if(typeof a!="string"&&bS)return bS.apply(this,arguments);if(!this.length)return this;var e=a.indexOf(" ");if(e>=0){var g=a.slice(e,a.length);a=a.slice(0,e)}var h="GET";c&&(f.isFunction(c)?(d=c,c=b):typeof c=="object"&&(c=f.param(c,f.ajaxSettings.traditional),h="POST"));var i=this;f.ajax({url:a,type:h,dataType:"html",data:c,complete:function(a,b,c){c=a.responseText,a.isResolved()&&(a.done(function(a){c=a}),i.html(g?f("<div>").append(c.replace(bN,"")).find(g):c)),d&&i.each(d,[c,b,a])}});return this},serialize:function(){return f.param(this.serializeArray())},serializeArray:function(){return this.map(function(){return this.elements?f.makeArray(this.elements):this}).filter(function(){return this.name&&!this.disabled&&(this.checked||bO.test(this.nodeName)||bI.test(this.type))}).map(function(a,b){var c=f(this).val();return c==null?null:f.isArray(c)?f.map(c,function(a,c){return{name:b.name,value:a.replace(bF,"\r\n")}}):{name:b.name,value:c.replace(bF,"\r\n")}}).get()}}),f.each("ajaxStart ajaxStop ajaxComplete ajaxError ajaxSuccess ajaxSend".split(" "),function(a,b){f.fn[b]=function(a){return this.on(b,a)}}),f.each(["get","post"],function(a,c){f[c]=function(a,d,e,g){f.isFunction(d)&&(g=g||e,e=d,d=b);return f.ajax({type:c,url:a,data:d,success:e,dataType:g})}}),f.extend({getScript:function(a,c){return f.get(a,b,c,"script")},getJSON:function(a,b,c){return f.get(a,b,c,"json")},ajaxSetup:function(a,b){b?b_(a,f.ajaxSettings):(b=a,a=f.ajaxSettings),b_(a,b);return a},ajaxSettings:{url:bV,isLocal:bJ.test(bW[1]),global:!0,type:"GET",contentType:"application/x-www-form-urlencoded",processData:!0,async:!0,accepts:{xml:"application/xml, text/xml",html:"text/html",text:"text/plain",json:"application/json, text/javascript","*":bX},contents:{xml:/xml/,html:/html/,json:/json/},responseFields:{xml:"responseXML",text:"responseText"},converters:{"* text":a.String,"text html":!0,"text json":f.parseJSON,"text xml":f.parseXML},flatOptions:{context:!0,url:!0}},ajaxPrefilter:bZ(bT),ajaxTransport:bZ(bU),ajax:function(a,c){function w(a,c,l,m){if(s!==2){s=2,q&&clearTimeout(q),p=b,n=m||"",v.readyState=a>0?4:0;var o,r,u,w=c,x=l?cb(d,v,l):b,y,z;if(a>=200&&a<300||a===304){if(d.ifModified){if(y=v.getResponseHeader("Last-Modified"))f.lastModified[k]=y;if(z=v.getResponseHeader("Etag"))f.etag[k]=z}if(a===304)w="notmodified",o=!0;else try{r=cc(d,x),w="success",o=!0}catch(A){w="parsererror",u=A}}else{u=w;if(!w||a)w="error",a<0&&(a=0)}v.status=a,v.statusText=""+(c||w),o?h.resolveWith(e,[r,w,v]):h.rejectWith(e,[v,w,u]),v.statusCode(j),j=b,t&&g.trigger("ajax"+(o?"Success":"Error"),[v,d,o?r:u]),i.fireWith(e,[v,w]),t&&(g.trigger("ajaxComplete",[v,d]),--f.active||f.event.trigger("ajaxStop"))}}typeof a=="object"&&(c=a,a=b),c=c||{};var d=f.ajaxSetup({},c),e=d.context||d,g=e!==d&&(e.nodeType||e instanceof f)?f(e):f.event,h=f.Deferred(),i=f.Callbacks("once memory"),j=d.statusCode||{},k,l={},m={},n,o,p,q,r,s=0,t,u,v={readyState:0,setRequestHeader:function(a,b){if(!s){var c=a.toLowerCase();a=m[c]=m[c]||a,l[a]=b}return this},getAllResponseHeaders:function(){return s===2?n:null},getResponseHeader:function(a){var c;if(s===2){if(!o){o={};while(c=bH.exec(n))o[c[1].toLowerCase()]=c[2]}c=o[a.toLowerCase()]}return c===b?null:c},overrideMimeType:function(a){s||(d.mimeType=a);return this},abort:function(a){a=a||"abort",p&&p.abort(a),w(0,a);return this}};h.promise(v),v.success=v.done,v.error=v.fail,v.complete=i.add,v.statusCode=function(a){if(a){var b;if(s<2)for(b in a)j[b]=[j[b],a[b]];else b=a[v.status],v.then(b,b)}return this},d.url=((a||d.url)+"").replace(bG,"").replace(bL,bW[1]+"//"),d.dataTypes=f.trim(d.dataType||"*").toLowerCase().split(bP),d.crossDomain==null&&(r=bR.exec(d.url.toLowerCase()),d.crossDomain=!(!r||r[1]==bW[1]&&r[2]==bW[2]&&(r[3]||(r[1]==="http:"?80:443))==(bW[3]||(bW[1]==="http:"?80:443)))),d.data&&d.processData&&typeof d.data!="string"&&(d.data=f.param(d.data,d.traditional)),b$(bT,d,c,v);if(s===2)return!1;t=d.global,d.type=d.type.toUpperCase(),d.hasContent=!bK.test(d.type),t&&f.active++===0&&f.event.trigger("ajaxStart");if(!d.hasContent){d.data&&(d.url+=(bM.test(d.url)?"&":"?")+d.data,delete d.data),k=d.url;if(d.cache===!1){var x=f.now(),y=d.url.replace(bQ,"$1_="+x);d.url=y+(y===d.url?(bM.test(d.url)?"&":"?")+"_="+x:"")}}(d.data&&d.hasContent&&d.contentType!==!1||c.contentType)&&v.setRequestHeader("Content-Type",d.contentType),d.ifModified&&(k=k||d.url,f.lastModified[k]&&v.setRequestHeader("If-Modified-Since",f.lastModified[k]),f.etag[k]&&v.setRequestHeader("If-None-Match",f.etag[k])),v.setRequestHeader("Accept",d.dataTypes[0]&&d.accepts[d.dataTypes[0]]?d.accepts[d.dataTypes[0]]+(d.dataTypes[0]!=="*"?", "+bX+"; q=0.01":""):d.accepts["*"]);for(u in d.headers)v.setRequestHeader(u,d.headers[u]);if(d.beforeSend&&(d.beforeSend.call(e,v,d)===!1||s===2)){v.abort();return!1}for(u in{success:1,error:1,complete:1})v[u](d[u]);p=b$(bU,d,c,v);if(!p)w(-1,"No Transport");else{v.readyState=1,t&&g.trigger("ajaxSend",[v,d]),d.async&&d.timeout>0&&(q=setTimeout(function(){v.abort("timeout")},d.timeout));try{s=1,p.send(l,w)}catch(z){if(s<2)w(-1,z);else throw z}}return v},param:function(a,c){var d=[],e=function(a,b){b=f.isFunction(b)?b():b,d[d.length]=encodeURIComponent(a)+"="+encodeURIComponent(b)};c===b&&(c=f.ajaxSettings.traditional);if(f.isArray(a)||a.jquery&&!f.isPlainObject(a))f.each(a,function(){e(this.name,this.value)});else for(var g in a)ca(g,a[g],c,e);return d.join("&").replace(bD,"+")}}),f.extend({active:0,lastModified:{},etag:{}});var cd=f.now(),ce=/(\=)\?(&|$)|\?\?/i;f.ajaxSetup({jsonp:"callback",jsonpCallback:function(){return f.expando+"_"+cd++}}),f.ajaxPrefilter("json jsonp",function(b,c,d){var e=b.contentType==="application/x-www-form-urlencoded"&&typeof b.data=="string";if(b.dataTypes[0]==="jsonp"||b.jsonp!==!1&&(ce.test(b.url)||e&&ce.test(b.data))){var g,h=b.jsonpCallback=f.isFunction(b.jsonpCallback)?b.jsonpCallback():b.jsonpCallback,i=a[h],j=b.url,k=b.data,l="$1"+h+"$2";b.jsonp!==!1&&(j=j.replace(ce,l),b.url===j&&(e&&(k=k.replace(ce,l)),b.data===k&&(j+=(/\?/.test(j)?"&":"?")+b.jsonp+"="+h))),b.url=j,b.data=k,a[h]=function(a){g=[a]},d.always(function(){a[h]=i,g&&f.isFunction(i)&&a[h](g[0])}),b.converters["script json"]=function(){g||f.error(h+" was not called");return g[0]},b.dataTypes[0]="json";return"script"}}),f.ajaxSetup({accepts:{script:"text/javascript, application/javascript, application/ecmascript, application/x-ecmascript"},contents:{script:/javascript|ecmascript/},converters:{"text script":function(a){f.globalEval(a);return a}}}),f.ajaxPrefilter("script",function(a){a.cache===b&&(a.cache=!1),a.crossDomain&&(a.type="GET",a.global=!1)}),f.ajaxTransport("script",function(a){if(a.crossDomain){var d,e=c.head||c.getElementsByTagName("head")[0]||c.documentElement;return{send:function(f,g){d=c.createElement("script"),d.async="async",a.scriptCharset&&(d.charset=a.scriptCharset),d.src=a.url,d.onload=d.onreadystatechange=function(a,c){if(c||!d.readyState||/loaded|complete/.test(d.readyState))d.onload=d.onreadystatechange=null,e&&d.parentNode&&e.removeChild(d),d=b,c||g(200,"success")},e.insertBefore(d,e.firstChild)},abort:function(){d&&d.onload(0,1)}}}});var cf=a.ActiveXObject?function(){for(var a in ch)ch[a](0,1)}:!1,cg=0,ch;f.ajaxSettings.xhr=a.ActiveXObject?function(){return!this.isLocal&&ci()||cj()}:ci,function(a){f.extend(f.support,{ajax:!!a,cors:!!a&&"withCredentials"in a})}(f.ajaxSettings.xhr()),f.support.ajax&&f.ajaxTransport(function(c){if(!c.crossDomain||f.support.cors){var d;return{send:function(e,g){var h=c.xhr(),i,j;c.username?h.open(c.type,c.url,c.async,c.username,c.password):h.open(c.type,c.url,c.async);if(c.xhrFields)for(j in c.xhrFields)h[j]=c.xhrFields[j];c.mimeType&&h.overrideMimeType&&h.overrideMimeType(c.mimeType),!c.crossDomain&&!e["X-Requested-With"]&&(e["X-Requested-With"]="XMLHttpRequest");try{for(j in e)h.setRequestHeader(j,e[j])}catch(k){}h.send(c.hasContent&&c.data||null),d=function(a,e){var j,k,l,m,n;try{if(d&&(e||h.readyState===4)){d=b,i&&(h.onreadystatechange=f.noop,cf&&delete ch[i]);if(e)h.readyState!==4&&h.abort();else{j=h.status,l=h.getAllResponseHeaders(),m={},n=h.responseXML,n&&n.documentElement&&(m.xml=n),m.text=h.responseText;try{k=h.statusText}catch(o){k=""}!j&&c.isLocal&&!c.crossDomain?j=m.text?200:404:j===1223&&(j=204)}}}catch(p){e||g(-1,p)}m&&g(j,k,m,l)},!c.async||h.readyState===4?d():(i=++cg,cf&&(ch||(ch={},f(a).unload(cf)),ch[i]=d),h.onreadystatechange=d)},abort:function(){d&&d(0,1)}}}});var ck={},cl,cm,cn=/^(?:toggle|show|hide)$/,co=/^([+\-]=)?([\d+.\-]+)([a-z%]*)$/i,cp,cq=[["height","marginTop","marginBottom","paddingTop","paddingBottom"],["width","marginLeft","marginRight","paddingLeft","paddingRight"],["opacity"]],cr;f.fn.extend({show:function(a,b,c){var d,e;if(a||a===0)return this.animate(cu("show",3),a,b,c);for(var g=0,h=this.length;g<h;g++)d=this[g],d.style&&(e=d.style.display,!f._data(d,"olddisplay")&&e==="none"&&(e=d.style.display=""),e===""&&f.css(d,"display")==="none"&&f._data(d,"olddisplay",cv(d.nodeName)));for(g=0;g<h;g++){d=this[g];if(d.style){e=d.style.display;if(e===""||e==="none")d.style.display=f._data(d,"olddisplay")||""}}return this},hide:function(a,b,c){if(a||a===0)return this.animate(cu("hide",3),a,b,c);var d,e,g=0,h=this.length;for(;g<h;g++)d=this[g],d.style&&(e=f.css(d,"display"),e!=="none"&&!f._data(d,"olddisplay")&&f._data(d,"olddisplay",e));for(g=0;g<h;g++)this[g].style&&(this[g].style.display="none");return this},_toggle:f.fn.toggle,toggle:function(a,b,c){var d=typeof a=="boolean";f.isFunction(a)&&f.isFunction(b)?this._toggle.apply(this,arguments):a==null||d?this.each(function(){var b=d?a:f(this).is(":hidden");f(this)[b?"show":"hide"]()}):this.animate(cu("toggle",3),a,b,c);return this},fadeTo:function(a,b,c,d){return this.filter(":hidden").css("opacity",0).show().end().animate({opacity:b},a,c,d)},animate:function(a,b,c,d){function g(){e.queue===!1&&f._mark(this);var b=f.extend({},e),c=this.nodeType===1,d=c&&f(this).is(":hidden"),g,h,i,j,k,l,m,n,o;b.animatedProperties={};for(i in a){g=f.camelCase(i),i!==g&&(a[g]=a[i],delete a[i]),h=a[g],f.isArray(h)?(b.animatedProperties[g]=h[1],h=a[g]=h[0]):b.animatedProperties[g]=b.specialEasing&&b.specialEasing[g]||b.easing||"swing";if(h==="hide"&&d||h==="show"&&!d)return b.complete.call(this);c&&(g==="height"||g==="width")&&(b.overflow=[this.style.overflow,this.style.overflowX,this.style.overflowY],f.css(this,"display")==="inline"&&f.css(this,"float")==="none"&&(!f.support.inlineBlockNeedsLayout||cv(this.nodeName)==="inline"?this.style.display="inline-block":this.style.zoom=1))}b.overflow!=null&&(this.style.overflow="hidden");for(i in a)j=new f.fx(this,b,i),h=a[i],cn.test(h)?(o=f._data(this,"toggle"+i)||(h==="toggle"?d?"show":"hide":0),o?(f._data(this,"toggle"+i,o==="show"?"hide":"show"),j[o]()):j[h]()):(k=co.exec(h),l=j.cur(),k?(m=parseFloat(k[2]),n=k[3]||(f.cssNumber[i]?"":"px"),n!=="px"&&(f.style(this,i,(m||1)+n),l=(m||1)/j.cur()*l,f.style(this,i,l+n)),k[1]&&(m=(k[1]==="-="?-1:1)*m+l),j.custom(l,m,n)):j.custom(l,h,""));return!0}var e=f.speed(b,c,d);if(f.isEmptyObject(a))return this.each(e.complete,[!1]);a=f.extend({},a);return e.queue===!1?this.each(g):this.queue(e.queue,g)},stop:function(a,c,d){typeof a!="string"&&(d=c,c=a,a=b),c&&a!==!1&&this.queue(a||"fx",[]);return this.each(function(){function h(a,b,c){var e=b[c];f.removeData(a,c,!0),e.stop(d)}var b,c=!1,e=f.timers,g=f._data(this);d||f._unmark(!0,this);if(a==null)for(b in g)g[b]&&g[b].stop&&b.indexOf(".run")===b.length-4&&h(this,g,b);else g[b=a+".run"]&&g[b].stop&&h(this,g,b);for(b=e.length;b--;)e[b].elem===this&&(a==null||e[b].queue===a)&&(d?e[b](!0):e[b].saveState(),c=!0,e.splice(b,1));(!d||!c)&&f.dequeue(this,a)})}}),f.each({slideDown:cu("show",1),slideUp:cu("hide",1),slideToggle:cu("toggle",1),fadeIn:{opacity:"show"},fadeOut:{opacity:"hide"},fadeToggle:{opacity:"toggle"}},function(a,b){f.fn[a]=function(a,c,d){return this.animate(b,a,c,d)}}),f.extend({speed:function(a,b,c){var d=a&&typeof a=="object"?f.extend({},a):{complete:c||!c&&b||f.isFunction(a)&&a,duration:a,easing:c&&b||b&&!f.isFunction(b)&&b};d.duration=f.fx.off?0:typeof d.duration=="number"?d.duration:d.duration in f.fx.speeds?f.fx.speeds[d.duration]:f.fx.speeds._default;if(d.queue==null||d.queue===!0)d.queue="fx";d.old=d.complete,d.complete=function(a){f.isFunction(d.old)&&d.old.call(this),d.queue?f.dequeue(this,d.queue):a!==!1&&f._unmark(this)};return d},easing:{linear:function(a,b,c,d){return c+d*a},swing:function(a,b,c,d){return(-Math.cos(a*Math.PI)/2+.5)*d+c}},timers:[],fx:function(a,b,c){this.options=b,this.elem=a,this.prop=c,b.orig=b.orig||{}}}),f.fx.prototype={update:function(){this.options.step&&this.options.step.call(this.elem,this.now,this),(f.fx.step[this.prop]||f.fx.step._default)(this)},cur:function(){if(this.elem[this.prop]!=null&&(!this.elem.style||this.elem.style[this.prop]==null))return this.elem[this.prop];var a,b=f.css(this.elem,this.prop);return isNaN(a=parseFloat(b))?!b||b==="auto"?0:b:a},custom:function(a,c,d){function h(a){return e.step(a)}var e=this,g=f.fx;this.startTime=cr||cs(),this.end=c,this.now=this.start=a,this.pos=this.state=0,this.unit=d||this.unit||(f.cssNumber[this.prop]?"":"px"),h.queue=this.options.queue,h.elem=this.elem,h.saveState=function(){e.options.hide&&f._data(e.elem,"fxshow"+e.prop)===b&&f._data(e.elem,"fxshow"+e.prop,e.start)},h()&&f.timers.push(h)&&!cp&&(cp=setInterval(g.tick,g.interval))},show:function(){var a=f._data(this.elem,"fxshow"+this.prop);this.options.orig[this.prop]=a||f.style(this.elem,this.prop),this.options.show=!0,a!==b?this.custom(this.cur(),a):this.custom(this.prop==="width"||this.prop==="height"?1:0,this.cur()),f(this.elem).show()},hide:function(){this.options.orig[this.prop]=f._data(this.elem,"fxshow"+this.prop)||f.style(this.elem,this.prop),this.options.hide=!0,this.custom(this.cur(),0)},step:function(a){var b,c,d,e=cr||cs(),g=!0,h=this.elem,i=this.options;if(a||e>=i.duration+this.startTime){this.now=this.end,this.pos=this.state=1,this.update(),i.animatedProperties[this.prop]=!0;for(b in i.animatedProperties)i.animatedProperties[b]!==!0&&(g=!1);if(g){i.overflow!=null&&!f.support.shrinkWrapBlocks&&f.each(["","X","Y"],function(a,b){h.style["overflow"+b]=i.overflow[a]}),i.hide&&f(h).hide();if(i.hide||i.show)for(b in i.animatedProperties)f.style(h,b,i.orig[b]),f.removeData(h,"fxshow"+b,!0),f.removeData(h,"toggle"+b,!0);d=i.complete,d&&(i.complete=!1,d.call(h))}return!1}i.duration==Infinity?this.now=e:(c=e-this.startTime,this.state=c/i.duration,this.pos=f.easing[i.animatedProperties[this.prop]](this.state,c,0,1,i.duration),this.now=this.start+(this.end-this.start)*this.pos),this.update();return!0}},f.extend(f.fx,{tick:function(){var a,b=f.timers,c=0;for(;c<b.length;c++)a=b[c],!a()&&b[c]===a&&b.splice(c--,1);b.length||f.fx.stop()},interval:13,stop:function(){clearInterval(cp),cp=null},speeds:{slow:600,fast:200,_default:400},step:{opacity:function(a){f.style(a.elem,"opacity",a.now)},_default:function(a){a.elem.style&&a.elem.style[a.prop]!=null?a.elem.style[a.prop]=a.now+a.unit:a.elem[a.prop]=a.now}}}),f.each(["width","height"],function(a,b){f.fx.step[b]=function(a){f.style(a.elem,b,Math.max(0,a.now)+a.unit)}}),f.expr&&f.expr.filters&&(f.expr.filters.animated=function(a){return f.grep(f.timers,function(b){return a===b.elem}).length});var cw=/^t(?:able|d|h)$/i,cx=/^(?:body|html)$/i;"getBoundingClientRect"in c.documentElement?f.fn.offset=function(a){var b=this[0],c;if(a)return this.each(function(b){f.offset.setOffset(this,a,b)});if(!b||!b.ownerDocument)return null;if(b===b.ownerDocument.body)return f.offset.bodyOffset(b);try{c=b.getBoundingClientRect()}catch(d){}var e=b.ownerDocument,g=e.documentElement;if(!c||!f.contains(g,b))return c?{top:c.top,left:c.left}:{top:0,left:0};var h=e.body,i=cy(e),j=g.clientTop||h.clientTop||0,k=g.clientLeft||h.clientLeft||0,l=i.pageYOffset||f.support.boxModel&&g.scrollTop||h.scrollTop,m=i.pageXOffset||f.support.boxModel&&g.scrollLeft||h.scrollLeft,n=c.top+l-j,o=c.left+m-k;return{top:n,left:o}}:f.fn.offset=function(a){var b=this[0];if(a)return this.each(function(b){f.offset.setOffset(this,a,b)});if(!b||!b.ownerDocument)return null;if(b===b.ownerDocument.body)return f.offset.bodyOffset(b);var c,d=b.offsetParent,e=b,g=b.ownerDocument,h=g.documentElement,i=g.body,j=g.defaultView,k=j?j.getComputedStyle(b,null):b.currentStyle,l=b.offsetTop,m=b.offsetLeft;while((b=b.parentNode)&&b!==i&&b!==h){if(f.support.fixedPosition&&k.position==="fixed")break;c=j?j.getComputedStyle(b,null):b.currentStyle,l-=b.scrollTop,m-=b.scrollLeft,b===d&&(l+=b.offsetTop,m+=b.offsetLeft,f.support.doesNotAddBorder&&(!f.support.doesAddBorderForTableAndCells||!cw.test(b.nodeName))&&(l+=parseFloat(c.borderTopWidth)||0,m+=parseFloat(c.borderLeftWidth)||0),e=d,d=b.offsetParent),f.support.subtractsBorderForOverflowNotVisible&&c.overflow!=="visible"&&(l+=parseFloat(c.borderTopWidth)||0,m+=parseFloat(c.borderLeftWidth)||0),k=c}if(k.position==="relative"||k.position==="static")l+=i.offsetTop,m+=i.offsetLeft;f.support.fixedPosition&&k.position==="fixed"&&(l+=Math.max(h.scrollTop,i.scrollTop),m+=Math.max(h.scrollLeft,i.scrollLeft));return{top:l,left:m}},f.offset={bodyOffset:function(a){var b=a.offsetTop,c=a.offsetLeft;f.support.doesNotIncludeMarginInBodyOffset&&(b+=parseFloat(f.css(a,"marginTop"))||0,c+=parseFloat(f.css(a,"marginLeft"))||0);return{top:b,left:c}},setOffset:function(a,b,c){var d=f.css(a,"position");d==="static"&&(a.style.position="relative");var e=f(a),g=e.offset(),h=f.css(a,"top"),i=f.css(a,"left"),j=(d==="absolute"||d==="fixed")&&f.inArray("auto",[h,i])>-1,k={},l={},m,n;j?(l=e.position(),m=l.top,n=l.left):(m=parseFloat(h)||0,n=parseFloat(i)||0),f.isFunction(b)&&(b=b.call(a,c,g)),b.top!=null&&(k.top=b.top-g.top+m),b.left!=null&&(k.left=b.left-g.left+n),"using"in b?b.using.call(a,k):e.css(k)}},f.fn.extend({position:function(){if(!this[0])return null;var a=this[0],b=this.offsetParent(),c=this.offset(),d=cx.test(b[0].nodeName)?{top:0,left:0}:b.offset();c.top-=parseFloat(f.css(a,"marginTop"))||0,c.left-=parseFloat(f.css(a,"marginLeft"))||0,d.top+=parseFloat(f.css(b[0],"borderTopWidth"))||0,d.left+=parseFloat(f.css(b[0],"borderLeftWidth"))||0;return{top:c.top-d.top,left:c.left-d.left}},offsetParent:function(){return this.map(function(){var a=this.offsetParent||c.body;while(a&&!cx.test(a.nodeName)&&f.css(a,"position")==="static")a=a.offsetParent;return a})}}),f.each(["Left","Top"],function(a,c){var d="scroll"+c;f.fn[d]=function(c){var e,g;if(c===b){e=this[0];if(!e)return null;g=cy(e);return g?"pageXOffset"in g?g[a?"pageYOffset":"pageXOffset"]:f.support.boxModel&&g.document.documentElement[d]||g.document.body[d]:e[d]}return this.each(function(){g=cy(this),g?g.scrollTo(a?f(g).scrollLeft():c,a?c:f(g).scrollTop()):this[d]=c})}}),f.each(["Height","Width"],function(a,c){var d=c.toLowerCase();f.fn["inner"+c]=function(){var a=this[0];return a?a.style?parseFloat(f.css(a,d,"padding")):this[d]():null},f.fn["outer"+c]=function(a){var b=this[0];return b?b.style?parseFloat(f.css(b,d,a?"margin":"border")):this[d]():null},f.fn[d]=function(a){var e=this[0];if(!e)return a==null?null:this;if(f.isFunction(a))return this.each(function(b){var c=f(this);c[d](a.call(this,b,c[d]()))});if(f.isWindow(e)){var g=e.document.documentElement["client"+c],h=e.document.body;return e.document.compatMode==="CSS1Compat"&&g||h&&h["client"+c]||g}if(e.nodeType===9)return Math.max(e.documentElement["client"+c],e.body["scroll"+c],e.documentElement["scroll"+c],e.body["offset"+c],e.documentElement["offset"+c]);if(a===b){var i=f.css(e,d),j=parseFloat(i);return f.isNumeric(j)?j:i}return this.css(d,typeof a=="string"?a:a+"px")}}),a.jQuery=a.$=f,typeof define=="function"&&define.amd&&define.amd.jQuery&&define("jquery",[],function(){return f})})(window);
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OEBPS/Common_Content/scripts/highlight.pack.js
/*! highlight.js v9.2.0 | BSD3 License | git.io/hljslicense */
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examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/AnnotatedSimpleBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.aspects;

import java.io.Serializable;

import org.jboss.aop.microcontainer.aspects.jndi.JndiBinding;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
@JndiBinding(name = "beans/AnnotatedSimpleBean")
public class AnnotatedSimpleBean implements Serializable
{
   public String toString()
   {
      return "I'm annotated SimpleBean.";
   }
}
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examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/EnvInitialContextFactory.java/*
 * JBoss, Home of Professional Open Source
 * Copyright 2006, Red Hat Middleware LLC, and individual contributors
 * by the @authors tag. See the copyright.txt in the distribution for a
 * full listing of individual contributors.
 *
 * This is free software; you can redistribute it and/or modify it
 * under the terms of the GNU Lesser General Public License as
 * published by the Free Software Foundation; either version 2.1 of
 * the License, or (at your option) any later version.
 *
 * This software is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
 * Lesser General Public License for more details.
 *
 * You should have received a copy of the GNU Lesser General Public
 * License along with this software; if not, write to the Free
 * Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
 * 02110-1301 USA, or see the FSF site: http://www.fsf.org.
 */
package org.jboss.example.microcontainer.aspects;

import java.util.Hashtable;
import java.util.List;
import javax.management.MBeanServerFactory;
import javax.naming.Context;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.naming.spi.InitialContextFactory;

/**
 * We check if we are in AS or standalone.
 *
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class EnvInitialContextFactory implements InitialContextFactory
{
   public Context getInitialContext(Hashtable<?, ?> env) throws NamingException
   {
      return isApplicationServer() ? new InitialContext(env) : new MockJndiProvider(env);
   }

   protected boolean isApplicationServer()
   {
      List servers = MBeanServerFactory.findMBeanServer("jboss");
      return servers != null && servers.isEmpty() == false;
   }
}
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examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/MockJndiProvider.java/*
 * JBoss, Home of Professional Open Source
 * Copyright 2006, Red Hat Middleware LLC, and individual contributors
 * by the @authors tag. See the copyright.txt in the distribution for a
 * full listing of individual contributors.
 *
 * This is free software; you can redistribute it and/or modify it
 * under the terms of the GNU Lesser General Public License as
 * published by the Free Software Foundation; either version 2.1 of
 * the License, or (at your option) any later version.
 *
 * This software is distributed in the hope that it will be useful,
 * but WITHOUT ANY WARRANTY; without even the implied warranty of
 * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
 * Lesser General Public License for more details.
 *
 * You should have received a copy of the GNU Lesser General Public
 * License along with this software; if not, write to the Free
 * Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
 * 02110-1301 USA, or see the FSF site: http://www.fsf.org.
 */
package org.jboss.example.microcontainer.aspects;

import java.io.IOException;
import java.rmi.MarshalledObject;
import java.util.Hashtable;
import java.util.Map;
import java.util.concurrent.ConcurrentHashMap;
import javax.naming.Binding;
import javax.naming.Context;
import javax.naming.Name;
import javax.naming.NameClassPair;
import javax.naming.NameParser;
import javax.naming.NamingEnumeration;
import javax.naming.NamingException;

/**
 * @author Scott.Stark@jboss.org
 * @version $Revision:$
 */
public class MockJndiProvider implements Context
{
   private static Map<Object, Object> bindings = new ConcurrentHashMap<Object, Object>();
   private Hashtable<?, ?> env;

   MockJndiProvider(Hashtable<?, ?> env)
   {
      this.env = env;
   }

   public Object addToEnvironment(String propName, Object propVal) throws NamingException
   {
      return null;
   }

   public void bind(Name name, Object obj) throws NamingException
   {
      String sname = name.toString();
      bind(sname, obj);
   }

   public void bind(String name, Object obj) throws NamingException
   {
      try
      {
         MarshalledObject mo = new MarshalledObject(obj);
         bindings.put(name, mo);
      }
      catch(IOException e)
      {
         NamingException ex = new NamingException("Failed to bind name: "+name);
         ex.setRootCause(e);
         throw ex;
      }
   }

   public void close() throws NamingException
   {
   }

   public Name composeName(Name name, Name prefix) throws NamingException
   {
      return null;
   }

   public String composeName(String name, String prefix) throws NamingException
   {
      return null;
   }

   public Context createSubcontext(Name name) throws NamingException
   {
      return null;
   }

   public Context createSubcontext(String name) throws NamingException
   {
      return null;
   }

   public void destroySubcontext(Name name) throws NamingException
   {
   }

   public void destroySubcontext(String name) throws NamingException
   {

   }

   public Hashtable<?, ?> getEnvironment() throws NamingException
   {
      return env;
   }

   public String getNameInNamespace() throws NamingException
   {
      return null;
   }

   public NameParser getNameParser(Name name) throws NamingException
   {
      return new MockNameParser();
   }

   public NameParser getNameParser(String name) throws NamingException
   {
      return new MockNameParser();
   }

   public NamingEnumeration<NameClassPair> list(Name name) throws NamingException
   {
      return null;
   }

   public NamingEnumeration<NameClassPair> list(String name) throws NamingException
   {
      return null;
   }

   public NamingEnumeration<Binding> listBindings(Name name) throws NamingException
   {
      return null;
   }

   public NamingEnumeration<Binding> listBindings(String name) throws NamingException
   {
      return null;
   }

   public Object lookup(Name name) throws NamingException
   {
      String sname = name.toString();
      return lookup(sname);
   }

   public Object lookup(String name) throws NamingException
   {
      MarshalledObject mo = (MarshalledObject) bindings.get(name);
      Object value = null;
      if( mo != null )
      {
         try
         {
            value = mo.get();
         }
         catch(Exception e)
         {
            NamingException ex = new NamingException();
            ex.setRootCause(e);
            throw ex;
         }
      }
      return value;
   }

   public Object lookupLink(Name name) throws NamingException
   {
      return null;
   }

   public Object lookupLink(String name) throws NamingException
   {
      return null;
   }

   public void rebind(Name name, Object obj) throws NamingException
   {
   }

   public void rebind(String name, Object obj) throws NamingException
   {
      bindings.put(name, obj);
   }

   public Object removeFromEnvironment(String propName) throws NamingException
   {
      return null;
   }

   public void rename(Name oldName, Name newName) throws NamingException
   {
   }

   public void rename(String oldName, String newName) throws NamingException
   {
   }

   public void unbind(Name name) throws NamingException
   {
      unbind(name.toString());
   }

   public void unbind(String name) throws NamingException
   {
      bindings.remove(name);
   }
}






examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/MockNameParser.java



    
    
    examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/MockNameParser.java
    
    


examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/MockNameParser.javapackage org.jboss.example.microcontainer.aspects;

import java.util.Properties;
import javax.naming.CompoundName;
import javax.naming.Name;
import javax.naming.NameParser;
import javax.naming.NamingException;

public class MockNameParser implements NameParser
{
   private static final Properties syntax = new Properties();

   static
   {
      syntax.setProperty("jndi.syntax.direction", "flat");
   }

   public Name parse(String name) throws NamingException
   {
      return new CompoundName(name, syntax);
   }
}
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    examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/SimpleBean.java
    
    


examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/SimpleBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.aspects;

import java.io.Serializable;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class SimpleBean implements Serializable
{
   public String toString()
   {
      return "I'm plain SimpleBean.";
   }
}






examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/SimpleBeanLookup.java



    
    
    examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/SimpleBeanLookup.java
    
    


examples/User_Guide/aopDevelopment/aspects/src/main/java/org/jboss/example/microcontainer/aspects/SimpleBeanLookup.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.aspects;

import java.util.Properties;
import javax.naming.Context;
import javax.naming.InitialContext;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class SimpleBeanLookup
{
   private Properties env;

   public String getName()
   {
      return getClass().getName();
   }

   public void setEnv(Properties env)
   {
      this.env = env;
   }

   public void start() throws Exception
   {
      Context context = new InitialContext(env);
      System.out.println(context.lookup("beans/SimpleBean"));
      System.out.println(context.lookup("beans/AnnotatedSimpleBean"));
      System.out.println(context.lookup("beans/XmlAnnotatedSimpleBean"));
   }
}






examples/User_Guide/aopDevelopment/aspects/src/main/resources/META-INF/jboss-beans.xml

 

    

    
       
   

	
    
   	 
            
               
                  java.naming.factory.initial
                  org.jboss.example.microcontainer.aspects.EnvInitialContextFactory
              
           
   	
   

    
        
        
   

   
    
       @org.jboss.aop.microcontainer.aspects.jndi.JndiBinding
       
          
             org.jboss.kernel.spi.dependency.KernelControllerContextAware
         
      
        
   

   
    
       execution(* $instanceof{org.jboss.kernel.spi.dependency.KernelControllerContextAware}->$implements{org.jboss.kernel.spi.dependency.KernelControllerContextAware}(..))
        
        
   

    
       @org.jboss.aop.microcontainer.aspects.jndi.JndiBinding(name="beans/SimpleBean", aliases={"beans/XmlAnnotatedSimpleBean"})
   

    

    
       
            
               
                  java.naming.factory.initial
                  org.jboss.example.microcontainer.aspects.EnvInitialContextFactory
              
           
      
       JndiBinding
   








examples/User_Guide/aopDevelopment/dist.xml

 
   dist
   
     zip
  
   false
   
     
       target
       
       
         *.jar
      
    
  
   
     
       ${parent.relative.dir}/log4j.properties
       
    
  
   
     
       /lib
       false
       runtime
       
        
         org.jboss.microcontainer:jboss-kernel
         org.jboss.microcontainer:jboss-dependency
         org.jboss.microcontainer:jboss-container
         org.jboss:jboss-common-core
         jboss:jboss-common-core
         jboss:jboss-common-logging-spi
         jboss:jboss-common-logging-log4j
         log4j:log4j
         org.jboss:jbossxb
         apache-xerces:xercesImpl
         oswego-concurrent:concurrent
         org.jboss.aop:jboss-aop
         org.jboss.microcontainer:jboss-aop-mc-int
         org.jboss:javassist
         trove:trove
      
    
  







examples/User_Guide/aopDevelopment/log4j.properties

log4j.rootLogger=DEBUG, stdout



log4j.appender.stdout=org.apache.log4j.ConsoleAppender

log4j.appender.stdout.layout=org.apache.log4j.PatternLayout



# Pattern to output the caller's file name and line number.

log4j.appender.stdout.layout.ConversionPattern=AOP Example %5p [%d{dd-MM-yyyy HH:mm:ss}] %c{1} - %m%n








examples/User_Guide/aopDevelopment/pom.xml

 

   4.0.0
   org.jboss.microcontainer.examples
   aopDev
   pom
   1.0.0
   
   

   
     aspects
  

   
     
       
         org.jboss.microcontainer
         jboss-kernel
         2.0.0.Beta6
      
       
         org.jboss.aop
         jboss-aop
         2.0.0.beta1
      
       
         org.jboss.microcontainer
         jboss-aop-mc-int
         2.0.0.Beta6
      
    
  

   
     
       org.jboss.microcontainer
       jboss-kernel
       runtime      
    
     
       org.jboss.microcontainer
       jboss-aop-mc-int
       runtime
    
     
       org.jboss.aop
       jboss-aop
       compile
    
  

   
      
       
         maven-compiler-plugin
         
           1.5
           1.5
           true
           true
           true
           true
        
        
       
         org.apache.maven.plugins
         maven-jar-plugin  
          
            
              false
              
                org.jboss.kernel.plugins.bootstrap.standalone.StandaloneBootstrap
                true
                lib
             
              
                .
             
           
         
       
       
         maven-assembly-plugin
         
           
             ${parent.relative.dir}/dist.xml
          
           ${pom.artifactId}
        
         
           
             package
             
               directory-inline
            
          
        
      
    
  

   
     .
  







examples/User_Guide/gettingStarted/auditAspect/pom.xml

 

   
     org.jboss.microcontainer.examples
     gettingStarted
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   auditAspect
   jar
   1.0.0
   Audit Aspect
   An auditing aspect that keeps a log of actions performed.

   
     
       org.jboss.aop
       jboss-aop
    
     
       junit
       junit
    
  
    







examples/User_Guide/gettingStarted/auditAspect/src/main/java/org/jboss/example/aspect/AuditAspect.java



    
    
    examples/User_Guide/gettingStarted/auditAspect/src/main/java/org/jboss/example/aspect/AuditAspect.java
    
    


examples/User_Guide/gettingStarted/auditAspect/src/main/java/org/jboss/example/aspect/AuditAspect.javapackage org.jboss.example.aspect;

import java.io.BufferedWriter;
import java.io.File;
import java.io.FileWriter;
import java.text.SimpleDateFormat;
import java.util.Calendar;

import org.jboss.aop.joinpoint.ConstructorInvocation;
import org.jboss.aop.joinpoint.MethodInvocation;

/**
 * An auditing aspect to keep track of all invocations made to
 * methods on an object. A log file is used to store the audit
 * information.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class AuditAspect {

    private String logDir;
    private BufferedWriter out;
    
    public AuditAspect() {
        logDir = System.getProperty("user.dir") + "/log";
        
        File directory = new File(logDir);
        if (!directory.exists()) {
            directory.mkdir();
        }
    }
    
    public Object audit(ConstructorInvocation inv) throws Throwable {
        SimpleDateFormat formatter = new SimpleDateFormat("ddMMyyyy-kkmmss");
        Calendar now = Calendar.getInstance();
        String filename = "auditLog-" + formatter.format(now.getTime());

        File auditLog = new File(logDir + "/" + filename);
        auditLog.createNewFile();
        out = new BufferedWriter(new FileWriter(auditLog));
        return inv.invokeNext();        
    }
    
    public Object audit(MethodInvocation inv) throws Throwable {        
        String name = inv.getMethod().getName();
        Object[] args = inv.getArguments();
        Object retVal = inv.invokeNext();
        
        StringBuffer buffer = new StringBuffer();
        for (int i=0; i < args.length; i++) {
            if (i > 0) {
                buffer.append(", ");
            }
            buffer.append(args[i].toString());
        }
        
        if (out != null) {
            out.write("Method: " + name);
            if (buffer.length() > 0) {
                out.write(" Args: " + buffer.toString());
            }
            if (retVal != null) {
                 out.write(" Return: " + retVal.toString());
            }
            out.write("\n");
            out.flush();
        }
        return retVal;
    }
}






examples/User_Guide/gettingStarted/commandLineClient/pom.xml

 

   
     org.jboss.microcontainer.examples
     gettingStarted
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   client
   jar
   1.0.0
   Client
   A simple command line client that uses the Human Resources Service.

   
     
       org.jboss.microcontainer
       jboss-kernel
    
     
       org.jboss.aop
       jboss-aop
    
     
       org.jboss.microcontainer
       jboss-aop-mc-int
    
     
       org.jboss.microcontainer.examples
       humanResourcesService
       1.0.0
    
     
       org.jboss.microcontainer.examples
       auditAspect
       1.0.0
    
     
       junit
       junit
    
  
    
   
     
       
         org.apache.maven.plugins
         maven-jar-plugin
         
           
             false
          
        
      
       
         maven-assembly-plugin
         
           
             src/main/assembly/pojo.xml
             src/main/assembly/aop.xml
             src/main/assembly/classloader.xml
          
           ${pom.artifactId}
        
         
           
             package
             
               directory-inline
            
          
        
      
    
  








examples/User_Guide/gettingStarted/commandLineClient/src/main/assembly/aop.xml

 
   aop
   
     zip
  
   false
   
     
       src/main/config/aop-beans.xml
       jboss-beans.xml
    
  
   
     
       /lib
       false
       
         org.jboss.microcontainer.examples:humanResourcesService
         org.jboss.microcontainer.examples:auditAspect
         org.jboss.aop:jboss-aop
         org.jboss.microcontainer:jboss-aop-mc-int
         org.jboss:javassist
         trove:trove
      
    
  
   
     src/main/assembly/common.xml
  







examples/User_Guide/gettingStarted/commandLineClient/src/main/assembly/classloader.xml

 
   cl
   
     zip
  
   false
   
     
       src/main/config/classloader-beans.xml
       jboss-beans.xml
       true
    
  
   
     
       /otherLib
       false
       runtime
        
         org.jboss.microcontainer.examples:humanResourcesService
      
    
  
   
     src/main/assembly/common.xml
  







examples/User_Guide/gettingStarted/commandLineClient/src/main/assembly/common.xml

 
   
     
       target
       
       
         *.jar
      
    
  
   
     
       src/main/config/run.sh
       0744
    
  
   
     
       /lib
       false
       runtime
       
        
         org.jboss.microcontainer:jboss-kernel
         org.jboss.microcontainer:jboss-dependency
         org.jboss.microcontainer:jboss-container
         org.jboss:jboss-common-core
         jboss:jboss-common-core
         jboss:jboss-common-logging-spi
         jboss:jboss-common-logging-log4j
         log4j:log4j
         org.jboss:jbossxb
         apache-xerces:xercesImpl
         oswego-concurrent:concurrent
      
    
  







examples/User_Guide/gettingStarted/commandLineClient/src/main/assembly/pojo.xml

 
   pojo
   
     zip
  
   false
   
     
       src/main/config/pojo-beans.xml
       jboss-beans.xml
    
  
   
     
       /lib
       false
       runtime
        
         org.jboss.microcontainer.examples:humanResourcesService
       
     
  
   
     src/main/assembly/common.xml
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examples/User_Guide/gettingStarted/commandLineClient/src/main/config/classloader-beans.xml

 

     
        
          file:${project.build.directory}/client-cl.dir/otherLib/humanResourcesService-1.0.0.jar
       
    

    
       
          
             
                
            
         
      
   

    
       
     
   
      
   
         







examples/User_Guide/gettingStarted/commandLineClient/src/main/config/pojo-beans.xml

 

    
     
   
      
   
         







examples/User_Guide/gettingStarted/commandLineClient/src/main/config/run.sh

#!/bin/sh

java -Djava.ext.dirs=`pwd`/lib -cp .:client-1.0.0.jar org.jboss.example.client.Client $1
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    examples/User_Guide/gettingStarted/commandLineClient/src/main/java/org/jboss/example/client/Client.java
    
    


examples/User_Guide/gettingStarted/commandLineClient/src/main/java/org/jboss/example/client/Client.javapackage org.jboss.example.client;

import java.io.IOException;
import java.net.URL;
import java.text.ParseException;
import java.util.Date;
import java.util.Set;

import org.jboss.dependency.spi.ControllerContext;
import org.jboss.example.service.Address;
import org.jboss.example.service.Employee;
import org.jboss.example.service.HRManager;
import org.jboss.example.service.util.AgeBasedSalaryStrategy;
import org.jboss.example.service.util.LocationBasedSalaryStrategy;
import org.jboss.example.service.util.SalaryStrategy;
import org.jboss.kernel.Kernel;
import org.jboss.kernel.spi.dependency.KernelController;
import org.jboss.kernel.spi.registry.KernelBus;

/**
 * A simple client that starts JBoss Microcontainer and then  
 * uses the command line as a User Interface to pass requests
 * to the Human Resources service either directly or via the bus.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class Client {
    
    private boolean useBus = false;
    private URL url;
    private UserInterface userInterface;
    private HRManager manager;
    
    private EmbeddedBootstrap bootstrap;
    private Kernel kernel;
    private KernelController controller;
    private KernelBus bus;

    private final static String HRSERVICE = "HRService";
    private final static String EMPLOYEE = "org.jboss.example.service.Employee";

    public static void main(String[] args) throws Exception {
        if ((args.length == 1 && !args[0].equals("bus")) || args.length > 1) {
            System.out.println("Usage: ./run.sh [bus]");
            System.exit(1);
        }

        Client client = new Client(args.length == 1);
        client.setUserInterface(new ConsoleInput(client));
    }

    public Client(final boolean useBus) throws Exception {
        this.useBus = useBus;
        
        ClassLoader cl = Thread.currentThread().getContextClassLoader();
        url = cl.getResource("jboss-beans.xml");
    
        // Start JBoss Microcontainer
        bootstrap = new EmbeddedBootstrap();
        bootstrap.run();
        
        kernel = bootstrap.getKernel();
        controller = kernel.getController();
        bus = kernel.getBus();      
    }
    
    public void setUserInterface(UserInterface userInterface) {
        this.userInterface = userInterface;
    }
    
    void deploy() {
        bootstrap.deploy(url);
        if (!useBus && manager == null) {
            ControllerContext context = controller.getInstalledContext(HRSERVICE);
            if (context != null) { manager = (HRManager) context.getTarget(); }
        }
    }
    
    void undeploy() {
        bootstrap.undeploy(url);
    }
    
    private Object invoke(String serviceName, String methodName, Object[] args, String[] types) {
        Object result = null;
        try {
            result = bus.invoke(serviceName, methodName, args, types);
        } catch (Throwable t) {
            t.printStackTrace();
        }   
        return result;
    }
    
    boolean addEmployee() throws ParseException, NumberFormatException, IllegalArgumentException, IOException {
        Employee newEmployee = userInterface.getEmployee();     
        Address address = userInterface.getAddress();
        Date dateOfBirth = userInterface.getDateOfBirth();      
        newEmployee.setAddress(address);
        newEmployee.setDateOfBirth(dateOfBirth);
        
        if (useBus)
            return (Boolean) invoke(HRSERVICE, "addEmployee", new Object[] {newEmployee}, new String[] {EMPLOYEE});
        else
            return manager.addEmployee(newEmployee);            
    }
    
    @SuppressWarnings("unchecked")
    Set<Employee> listEmployees() {         
        if (useBus)
            return (Set<Employee>) invoke(HRSERVICE, "getEmployees", new Object[] {}, new String[] {});
        else
            return manager.getEmployees();
    }
    
    void removeEmployee() throws IllegalArgumentException, IOException {            
        Employee employee = userInterface.getEmployee();
        
        if (useBus)
            invoke(HRSERVICE, "removeEmployee", new Object[] {employee}, new String[] {EMPLOYEE});
        else
            manager.removeEmployee(employee);
    }
    
    Integer getSalary() throws IllegalArgumentException, IOException {
        Employee employee = userInterface.getEmployee();

        if (useBus)
            return(Integer) invoke(HRSERVICE, "getSalary", new Object[] {employee}, new String[] {EMPLOYEE});
        else
            return manager.getSalary(employee);
    }
    
    void setSalary() throws NumberFormatException, IllegalArgumentException, IOException {
        Employee employee = userInterface.getEmployee();    
        Integer salary = userInterface.getSalary();     
        
        Employee actualEmployee;
        if (useBus) {
            actualEmployee = (Employee) invoke(HRSERVICE, "getEmployee", new Object[] {employee.getFirstName(), employee.getLastName()}, new String[] {"java.lang.String","java.lang.String"}); 
            invoke(HRSERVICE, "setSalary", new Object[] {actualEmployee, salary}, new String[] {EMPLOYEE, "java.lang.Integer"});    
        } else {
            actualEmployee = manager.getEmployee(employee.getFirstName(), employee.getLastName());
            manager.setSalary(actualEmployee, salary);          
        }           
    }
    
    boolean toggleHiringFreeze() {
        boolean hiringFreeze;
        if (useBus) {
            hiringFreeze = (Boolean) invoke(HRSERVICE, "isHiringFreeze", new Object[] {}, new String[] {}); 
            invoke(HRSERVICE, "setHiringFreeze", new Object[] {!hiringFreeze}, new String[] {"boolean"});   
        } else {
            hiringFreeze = manager.isHiringFreeze();
            manager.setHiringFreeze(!hiringFreeze);
        }
        return !hiringFreeze;
    }
    
    @SuppressWarnings("unchecked")
    String printStatus() {
        boolean hiringFreeze;
        int totalEmployees;
        SalaryStrategy salaryStrategy;
        
        if (useBus) {
            hiringFreeze = (Boolean) invoke(HRSERVICE, "isHiringFreeze", new Object[] {}, new String[] {});
            Set<Employee> employees = (Set<Employee>) invoke(HRSERVICE, "getEmployees", new Object[] {}, new String[] {});
            totalEmployees = employees.size();              
            salaryStrategy = (SalaryStrategy) invoke(HRSERVICE, "getSalaryStrategy", new Object[] {}, new String[] {});
        } else {
            hiringFreeze = manager.isHiringFreeze();
            totalEmployees = manager.getEmployees().size();
            salaryStrategy = manager.getSalaryStrategy();       
        }   
        
        StringBuffer buffer = new StringBuffer();
        buffer.append("Total number of employees: " + totalEmployees);
        buffer.append("\nHiring Freeze: " + hiringFreeze);  
        buffer.append("\nSalary Strategy: ");
        if (salaryStrategy == null) {
            buffer.append("None");
        } else {
            buffer.append(salaryStrategy.toString());
        }
        return buffer.toString();
    }
}
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examples/User_Guide/gettingStarted/commandLineClient/src/main/java/org/jboss/example/client/ConsoleInput.javapackage org.jboss.example.client;

import java.io.BufferedReader;
import java.io.IOException;
import java.io.InputStreamReader;
import java.text.ParseException;
import java.text.SimpleDateFormat;
import java.util.Date;

import org.jboss.example.service.Address;
import org.jboss.example.service.Employee;

/**
 * A simple Text User Interface (TUI) so a user can access
 * the Human Resources service from the command line.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class ConsoleInput implements UserInterface {
    
    private static BufferedReader in = new BufferedReader(new InputStreamReader(System.in));

    public ConsoleInput(final Client client) {
        System.out.println(getMenu());
        
        Thread eventThread = new Thread(new Runnable() {
            private boolean initialDeployment = false;
            private boolean quit = false;
            
            public void run() {
                
                while (!quit) {

                    System.out.print(">");
                    
                    try {
                        String input = in.readLine();
                        if (input.length() != 1) {
                            System.out.println("Please enter a valid option.");
                            continue;
                        }
    
                        char option = input.charAt(0);
                        if (initialDeployment == false &&
                            (option == 'u' || option == 'a' || option == 'l' || option == 'r' ||
                             option == 'g' || option == 's' || option == 't' || option == 'p')) {
                            System.out.println("Service has not been deployed yet.");
                            continue;
                        }
                        
                        switch (option) {
                            case 'd': client.deploy(); initialDeployment = true; break;
                            case 'u': client.undeploy(); break;
                            case 'a': System.out.println("Added employee: " + client.addEmployee()); break;
                            case 'l': System.out.println("Employees: " + client.listEmployees()); break;
                            case 'r': client.removeEmployee(); break;
                            case 'g': System.out.println("Salary: " + client.getSalary()); break;
                            case 's': client.setSalary(); break;
                            case 't': System.out.println("Hiring Freeze: " + client.toggleHiringFreeze()); break;
                            case 'm': System.out.println(getMenu()); break;
                            case 'p': System.out.println(client.printStatus()); break;
                            case 'q': quit = true; break;
                            default: System.out.println("Invalid option."); break;
                        }
                    } catch (ParseException e) {
                        System.out.println(e.getMessage());
                    } catch (NumberFormatException e) {
                        System.out.println("Invalid integer " + e.getMessage());
                    } catch (IllegalArgumentException e) {
                        System.out.println(e.getMessage());
                    } catch (IOException e) {
                        e.printStackTrace();
                    }                   
                }
            }
        });
        
        eventThread.start();            
    }
    
    private String getMenu() {
        StringBuffer buffer = new StringBuffer();
        buffer.append("-----------------------------------\n");
        buffer.append("Menu:\n");
        buffer.append("\n");
        buffer.append("d) Deploy Human Resources service\n");
        buffer.append("u) Undeploy Human Resources service\n");
        buffer.append("\n");
        buffer.append("a) Add employee\n");
        buffer.append("l) List employees\n");
        buffer.append("r) Remove employee\n");
        buffer.append("g) Get a salary\n");
        buffer.append("s) Set a salary\n");
        buffer.append("t) Toggle hiring freeze\n");
        buffer.append("\n");
        buffer.append("m) Display menu\n");
        buffer.append("p) Print service status\n");
        buffer.append("q) Quit");
        return buffer.toString();
    }

    public Employee getEmployee() throws IllegalArgumentException, IOException {    

        System.out.println("Please enter the employee's name [firstName lastName]:");
        String name = in.readLine();
        String[] names = name.split("\\s");
        if (names.length != 2) { throw new IllegalArgumentException("Employees must have a first and last name."); }
        return new Employee(names[0], names[1]);
    }
    
    public Address getAddress() throws NumberFormatException, IllegalArgumentException, IOException {
    
        System.out.println("Please enter the employee's address [number,street,city]:");
        String address = in.readLine();
        String[] lines = address.split(",");
        if (lines.length != 3) { throw new IllegalArgumentException("Addresses must contain a number, street and city."); }
        return new Address(Integer.parseInt(lines[0]), lines[1], lines[2]);
    }
    
    public Date getDateOfBirth() throws ParseException, IOException {
    
        System.out.println("Please enter the employee's date of birth [dd/MM/yyyy]:");
        String date = in.readLine();
        return new SimpleDateFormat("dd/MM/yyyy").parse(date);
    }
    
    public Integer getSalary()  throws NumberFormatException, IOException { 
    
        System.out.println("Please enter the employee's new salary [integer]: ");
        String salary = in.readLine();
        return Integer.valueOf(salary);
    }
}
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examples/User_Guide/gettingStarted/commandLineClient/src/main/java/org/jboss/example/client/EmbeddedBootstrap.javapackage org.jboss.example.client;

import java.net.URL;

import org.jboss.kernel.plugins.bootstrap.basic.BasicBootstrap;
import org.jboss.kernel.plugins.deployment.xml.BasicXMLDeployer;

/**
 * Add a BasicXMLDeployer to the BasicBootstrap so that we can parse
 * XML descriptors for the beans (*-beans.xml).
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class EmbeddedBootstrap extends BasicBootstrap {
    
    protected BasicXMLDeployer deployer;

    public EmbeddedBootstrap() throws Exception {
        super();
    }

    public void bootstrap() throws Throwable {
        super.bootstrap();
        deployer = new BasicXMLDeployer(getKernel());
        Runtime.getRuntime().addShutdownHook(new Shutdown());
    }

    public void deploy(URL url) {
        try {
            // Workaround the fact that the BasicXMLDeployer does not handle redeployment correctly
            if (deployer.getDeploymentNames().contains(url.toString())) {
                System.out.println("Service is already deployed.");
                return;
            }
            deployer.deploy(url);
        } catch (Throwable t) {
            log.warn("Error during deployment: " + url, t);
        }
    }

    public void undeploy(URL url) {
        if (!deployer.getDeploymentNames().contains(url.toString())) {
            System.out.println("Service is already undeployed.");
            return;
        }
        try {
            deployer.undeploy(url);
        } catch (Throwable t) {
            log.warn("Error during undeployment: " + url, t);
        }
    }

    protected class Shutdown extends Thread {
        public void run() {
            log.info("Shutting down");      
            deployer.shutdown();
        }
    }   
}
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examples/User_Guide/gettingStarted/commandLineClient/src/main/java/org/jboss/example/client/UserInterface.javapackage org.jboss.example.client;

import java.io.IOException;
import java.text.ParseException;
import java.util.Date;

import org.jboss.example.service.Address;
import org.jboss.example.service.Employee;

/**
 * Allow different implementations of a user interface to be used.
 * i.e. command line, Swing or even a mock for testing purposes.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public interface UserInterface {
    Employee getEmployee() throws IOException;
    Address getAddress() throws IOException;
    Date getDateOfBirth() throws ParseException, IOException;
    Integer getSalary() throws IOException;
}






examples/User_Guide/gettingStarted/commandLineClient/src/main/resources/log4j.properties

log4j.rootLogger=DEBUG, stdout


log4j.appender.stdout=org.apache.log4j.ConsoleAppender

log4j.appender.stdout.layout=org.apache.log4j.PatternLayout



# Pattern to output the caller's file name and line number.

log4j.appender.stdout.layout.ConversionPattern=Client %5p [%d{dd-MM-yyyy HH:mm:ss}] %c{1} - %m%n
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examples/User_Guide/gettingStarted/commandLineClient/src/test/java/org/jboss/example/client/ClientTestCase.javapackage org.jboss.example.client;

import junit.framework.TestCase;

/**
 * Use a mock User Interface to pass values into the client
 * and check that the Human Resources service is called correctly.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class ClientTestCase extends TestCase
{   
    public ClientTestCase(String name) {
        super(name);
    }

    public void testClientWithoutBus() throws Exception {
        Client client = new Client(false);
        assertNotNull(client);
        runTests(client);
    }
    
    public void testClientWithBus() throws Exception {
        Client client = new Client(true);
        assertNotNull(client);
        runTests(client);
    }
    
    private void runTests(Client client) throws Exception {
        client.setUserInterface(new MockUserInterface());
        
        client.deploy();

        assertEquals(true, client.toggleHiringFreeze());
        assertEquals(false, client.addEmployee());
        assertEquals(0, client.listEmployees().size());

        assertEquals(false, client.toggleHiringFreeze());
        assertEquals(true, client.addEmployee());
        assertEquals(1, client.listEmployees().size());
        assertEquals((Integer) 10000, client.getSalary());
        
        client.setSalary();
        assertEquals((Integer) 50000, client.getSalary());
        
        client.removeEmployee();
        assertEquals(0, client.listEmployees().size());
        
        client.undeploy();
    }
}
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examples/User_Guide/gettingStarted/commandLineClient/src/test/java/org/jboss/example/client/ClientTestSuite.javapackage org.jboss.example.client;

import junit.framework.Test;
import junit.framework.TestSuite;
import junit.textui.TestRunner;

/**
 * Allow all Client tests to be run.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class ClientTestSuite extends TestSuite
{
   public static void main(String[] args) {
      TestRunner.run(suite());
   }

   public static Test suite() {
      TestSuite suite = new TestSuite("Client Tests");

      suite.addTestSuite(ClientTestCase.class);

      return suite;
   }
}
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examples/User_Guide/gettingStarted/commandLineClient/src/test/java/org/jboss/example/client/MockUserInterface.javapackage org.jboss.example.client;

import java.io.IOException;
import java.text.ParseException;
import java.util.Calendar;
import java.util.Date;

import org.jboss.example.service.Address;
import org.jboss.example.service.Employee;

/**
 * A mock user interface to simulate values being passed in by a user.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class MockUserInterface implements UserInterface {

    public Address getAddress() throws IOException {
        return new Address(5, "Oxford St", "London");
    }

    public Date getDateOfBirth() throws ParseException, IOException {
        Calendar age = Calendar.getInstance();
        int year = age.get(Calendar.YEAR);
        int month = age.get(Calendar.MONTH);
        int day = age.get(Calendar.DAY_OF_MONTH);
        
        age.set(year - 43, month, day);
        return age.getTime();
    }

    public Employee getEmployee() throws IOException {
        return new Employee("David", "Hasselhof");
    }

    public Integer getSalary() throws IOException {
        return new Integer("50000");
    }
}
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     org.jboss.microcontainer.examples
     gettingStarted
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   humanResourcesService
   jar
   1.0.0
   Human Resources Service
   A simple service created using a POJO.

   
     
       org.jboss.microcontainer
       jboss-kernel
       test      
    
     
       junit
       junit
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examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service/Address.javapackage org.jboss.example.service;

/**
 * A basic address.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class Address {

    private int number;
    private String street;
    private String city;
    
    public Address(int number, String street, String city) {
        this.number = number;
        this.street = street;
        this.city = city;
    }
    
    public int getNumber() {
        return number;
    }
    public void setNumber(int number) {
        this.number = number;
    }
    public String getStreet() {
        return street;
    }
    public void setStreet(String street) {
        this.street = street;
    }
    public String getCity() {
        return city;
    }
    public void setCity(String city) {
        this.city = city;
    }
    
    @Override
    public String toString() {
        return number + " " + street + ", " + city;
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service/Employee.javapackage org.jboss.example.service;

import java.text.SimpleDateFormat;
import java.util.Date;

/**
 * A basic employee.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class Employee {

    private String firstName;
    private String lastName;
    private Date dateOfBirth;
    private Address address;
    
    public Employee(String firstName, String lastName) {
        this.firstName = firstName;
        this.lastName = lastName;
    }
    
    public String getFirstName() {
        return firstName;
    }
    public void setFirstName(String firstName) {
        this.firstName = firstName;
    }
    public String getLastName() {
        return lastName;
    }
    public void setLastName(String lastName) {
        this.lastName = lastName;
    }
    public Date getDateOfBirth() {
        return dateOfBirth;
    }
    public void setDateOfBirth(Date dateOfBirth) {
        this.dateOfBirth = dateOfBirth;
    }
    public Address getAddress() {
        return address;
    }
    public void setAddress(Address address) {
        this.address = address;
    }
    
    @Override
    public int hashCode() {
        final int prime = 31;
        int result = 1;
        result = prime * result
                + ((firstName == null) ? 0 : firstName.hashCode());
        result = prime * result
                + ((lastName == null) ? 0 : lastName.hashCode());
        return result;
    }
    
    @Override
    public boolean equals(Object obj) {
        if (this == obj)
            return true;
        if (obj == null)
            return false;
        if (getClass() != obj.getClass())
            return false;
        final Employee other = (Employee) obj;
        if (firstName == null) {
            if (other.firstName != null)
                return false;
        } else if (!firstName.equals(other.firstName))
            return false;
        if (lastName == null) {
            if (other.lastName != null)
                return false;
        } else if (!lastName.equals(other.lastName))
            return false;
        return true;
    }
    
    @Override
    public String toString() {
        SimpleDateFormat formatter = new SimpleDateFormat("dd/MM/yyyy");
        StringBuffer buffer = new StringBuffer();
        
        buffer.append("(" + firstName + " " + lastName + ", ");
        buffer.append(address + " - ");
        if (dateOfBirth == null) {
            buffer.append("Birth date unknown" + ")");
        } else {
            buffer.append(formatter.format(dateOfBirth) + ")");
        }
        
        return buffer.toString();
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service/HRManager.javapackage org.jboss.example.service;

import java.util.Map;
import java.util.Set;
import java.util.concurrent.ConcurrentHashMap;

import org.jboss.example.service.util.SalaryStrategy;

/**
 * An HRManager (Human Resource Manager) keeps track
 * of a set of employees and their associated salaries.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class HRManager {
    
    private static final Integer STANDARD_SALARY = 10000;
    
    private Map<Employee, Integer> employees;
     
    private boolean hiringFreeze = false;
    
    private SalaryStrategy salaryStrategy = null;
    
    public HRManager() {
        employees =  new ConcurrentHashMap<Employee, Integer>();
    }
    
    public boolean addEmployee(Employee employee) {
        if (hiringFreeze == false) {
            employees.put(employee, STANDARD_SALARY);
        }
        
        return (hiringFreeze == false);
    }
    
    public Set<Employee> getEmployees() {
        return employees.keySet();
    }
    
    public Employee getEmployee(String firstName, String lastName) {
        Set<Employee> employees = getEmployees();
        for (Employee employee : employees) {
            if (employee.getFirstName().equals(firstName)
                    && employee.getLastName().equals(lastName)) {
                return employee;
            }
        }
        
        return null;
    }
    
    public void removeEmployee(Employee employee) {
        employees.remove(employee);
    }
    
    public Integer getSalary(Employee employee) {
        return employees.get(employee);
    }
    
    public void setSalary(Employee employee, Integer salary) {
        if (employee == null || !employees.containsKey(employee)) {
            return;
        }
        
        int adjustedSalary = salary;
        if (salaryStrategy != null) {
            adjustedSalary = salaryStrategy.checkSalary(employee, salary);
        }
        employees.put(employee, adjustedSalary);
    }

    public boolean isHiringFreeze() {
        return hiringFreeze;
    }

    public void setHiringFreeze(boolean hiringFreeze) {
        this.hiringFreeze = hiringFreeze;
    }
    
    public SalaryStrategy getSalaryStrategy() {
        return salaryStrategy;
    }

    public void setSalaryStrategy(SalaryStrategy salaryStrategy) {
        this.salaryStrategy = salaryStrategy;
    }
}






examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service/util/AgeBasedSalaryStrategy.java



    
    
    examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service/util/AgeBasedSalaryStrategy.java
    
    


examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service/util/AgeBasedSalaryStrategy.javapackage org.jboss.example.service.util;

import java.util.Calendar;

import org.jboss.example.service.Employee;

/**
 * Check that the salary is relative to the employee's age in years.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class AgeBasedSalaryStrategy implements SalaryStrategy {

    private int minSalary = 5000;
    private int maxSalary = 100000;
    
    private static final int JUNIOR_MIN_SALARY = 25000;
    private static final int SENIOR_MIN_SALARY = 50000;

    public Integer checkSalary(Employee employee, Integer salary) {
        
        Calendar dateOfBirth = Calendar.getInstance();
        dateOfBirth.setTime(employee.getDateOfBirth());
        
        Calendar now = Calendar.getInstance();
        
        if (now.before(dateOfBirth)) {
            throw new IllegalArgumentException("Employee is not born yet!");
        }
        
        int age = now.get(Calendar.YEAR) - dateOfBirth.get(Calendar.YEAR);
        
        // Check if the employee has already had their birthday this year
        if (age > 0) {
            if (now.get(Calendar.MONTH) - dateOfBirth.get(Calendar.MONTH) > 0) {
                age--;
            } else if (now.get(Calendar.MONTH) - dateOfBirth.get(Calendar.MONTH) == 0) {
                if (now.get(Calendar.DAY_OF_MONTH) - dateOfBirth.get(Calendar.DAY_OF_MONTH) > 0 ) {
                    age--;
                }
            }
        }

        // Set minimum salaries depending on the age of the employee
        if (age >= 21 && age < 30 && salary < JUNIOR_MIN_SALARY) {
            salary = JUNIOR_MIN_SALARY; 
        }
        
        if (age >= 30 && age < 50 && salary < SENIOR_MIN_SALARY) {
            salary = SENIOR_MIN_SALARY; 
        }
        
        // Apply company-wide ranges
        if (salary < minSalary) {
            salary = minSalary;
        } else if (salary > maxSalary) {
            salary = maxSalary;
        }
        
        return salary;
    }

    public int getMinSalary() {
        return minSalary;
    }
    
    public void setMinSalary(int minSalary) {
        this.minSalary = minSalary;
    }
    
    public int getMaxSalary() {
        return maxSalary;
    }
    
    public void setMaxSalary(int maxSalary) {
        this.maxSalary = maxSalary;
    }
    
    @Override
    public String toString() {
        return "AgeBased - MinSalary: " + minSalary + " MaxSalary: " + maxSalary;
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service/util/LocationBasedSalaryStrategy.javapackage org.jboss.example.service.util;

import org.jboss.example.service.Employee;

/**
 * Check that the salary is relative to the employee's location.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class LocationBasedSalaryStrategy implements SalaryStrategy {

    private int minSalary = 5000;
    private int maxSalary = 100000;
    
    private static final int LONDON_MIN_SALARY = 50000;
    private static final int MANCHESTER_MIN_SALARY = 40000;
    private static final int GLASGOW_MIN_SALARY = 30000;
    private static final int BELFAST_MIN_SALARY = 20000;
    
    public Integer checkSalary(Employee employee, Integer salary) {
        
        String city = employee.getAddress().getCity();
        
        // Set minimum salaries depending on the location of the employee
        if (city.equals("London") && salary < LONDON_MIN_SALARY) {
            salary = LONDON_MIN_SALARY;
        } else if (city.equals("Manchester") && salary < MANCHESTER_MIN_SALARY) {
            salary = MANCHESTER_MIN_SALARY;
        } else if (city.equals("Glasgow") && salary < GLASGOW_MIN_SALARY) {
            salary = GLASGOW_MIN_SALARY;
        } else if (city.equals("Belfast") & salary < BELFAST_MIN_SALARY) {
            salary = BELFAST_MIN_SALARY;
        }
        
        // Apply company-wide ranges
        if (salary < minSalary) {
            salary = minSalary;
        } else if (salary > maxSalary) {
            salary = maxSalary;
        }
        
        return salary;
    }

    public int getMinSalary() {
        return minSalary;
    }
    
    public void setMinSalary(int minSalary) {
        this.minSalary = minSalary;
    }
    
    public int getMaxSalary() {
        return maxSalary;
    }
    
    public void setMaxSalary(int maxSalary) {
        this.maxSalary = maxSalary;
    }
    
    @Override
    public String toString() {
        return "LocationBased - MinSalary: " + minSalary + " MaxSalary: " + maxSalary;
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/main/java/org/jboss/example/service/util/SalaryStrategy.javapackage org.jboss.example.service.util;

import org.jboss.example.service.Employee;

/**
 * Apply some rules to calculate an employee's minimum and maximum salary.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public interface SalaryStrategy {

    public int getMinSalary();
    public int getMaxSalary();
    public Integer checkSalary(Employee employee, Integer salary);
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/HRManagerAgeBasedTestCase.javapackage org.jboss.example.service;

import org.jboss.example.service.HRManager;

/**
 * Check that the AgeBasedSalaryStrategy behaves as expected
 * when used by the HRManager.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class HRManagerAgeBasedTestCase extends HRManagerTest
{   
    public HRManagerAgeBasedTestCase(String name) {
        super(name);
    }

    public void testSalaryStrategy() throws Exception {
        HRManager manager = (HRManager) getBean("HRService");
        assertNotNull(manager);

        assertEquals(false, manager.isHiringFreeze());
        assertEquals(true, manager.addEmployee(bob));
        assertEquals((Integer) 10000, manager.getSalary(bob));
        
        // Test setting a salary using an age based salary strategy
        Employee employee = manager.getEmployee("Bob", "Smith");
        assertNotNull(employee);
        
        manager.setSalary(employee, 600);       
        assertEquals((Integer) 1000, manager.getSalary(employee));
        
        manager.setSalary(employee, 90000);
        assertEquals((Integer) 80000, manager.getSalary(employee));
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/HRManagerLocationBasedTestCase.javapackage org.jboss.example.service;

import org.jboss.example.service.HRManager;

/**
 * Check that the LocationBasedSalaryStrategy behaves as expected
 * when used by the HRManager.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class HRManagerLocationBasedTestCase extends HRManagerTest
{   
    public HRManagerLocationBasedTestCase(String name) {
        super(name);
    }

    public void testSalaryStrategy() throws Exception {
        HRManager manager = (HRManager) getBean("HRService");
        assertNotNull(manager);

        assertEquals(false, manager.isHiringFreeze());
        assertEquals(true, manager.addEmployee(rebecca));
        assertEquals((Integer) 10000, manager.getSalary(rebecca));
        
        // Test setting a salary using a location based salary strategy
        Employee employee = manager.getEmployee("Rebecca", "Jones");
        assertNotNull(employee);
        
        manager.setSalary(employee, 15000);     
        assertEquals((Integer) 20000, manager.getSalary(employee));
        
        manager.setSalary(employee, 71000);
        assertEquals((Integer) 70000, manager.getSalary(employee));
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/HRManagerTest.javapackage org.jboss.example.service;

import java.util.Calendar;

import org.jboss.test.kernel.junit.MicrocontainerTest;

/**
 * Setup a number of test employees for the various tests.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public abstract class HRManagerTest extends MicrocontainerTest
{
    protected Employee bob, rebecca, karen, joe;

    public HRManagerTest(String name) {
        super(name);
    }
       
    protected void setUp() throws Exception {
        super.setUp();

        Calendar now = Calendar.getInstance();
        int year = now.get(Calendar.YEAR);
        int month = now.get(Calendar.MONTH);
        int day = now.get(Calendar.DAY_OF_MONTH);

        Calendar age = Calendar.getInstance();

        bob = new Employee("Bob", "Smith");
        age.set(year - 17, month, day);
        bob.setDateOfBirth(age.getTime());
        bob.setAddress(new Address(5, "Waterloo Road", "London"));

        rebecca = new Employee("Rebecca", "Jones");
        age.set(year - 25, month, day);
        rebecca.setDateOfBirth(age.getTime());
        rebecca.setAddress(new Address(16, "Holt Street", "Belfast"));

        karen = new Employee("Karen", "McKenzie");
        age.set(year - 44, month, day);
        karen.setDateOfBirth(age.getTime());
        karen.setAddress(new Address(78, "Kelvinbridge Road", "Glasgow"));

        joe = new Employee("Joe", "Yates");
        age.set(year - 62, month, day);
        joe.setDateOfBirth(age.getTime());
        joe.setAddress(new Address(30, "Oxford Street", "Manchester"));
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/HRManagerTestCase.javapackage org.jboss.example.service;

import org.jboss.example.service.HRManager;

/**
 * Check that the HRManager behaves as expected when no
 * salary strategy is used.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class HRManagerTestCase extends HRManagerTest
{   
    public HRManagerTestCase(String name) {
        super(name);
    }

    public void testHiringFiring() throws Exception {
        HRManager manager = (HRManager) getBean("HRService");
        assertNotNull(manager);

        // Test add and remove (with and without a hiring freeze)
        assertEquals(true, manager.isHiringFreeze());
        assertEquals(false, manager.addEmployee(bob));
        assertEquals(0, manager.getEmployees().size());
        
        manager.setHiringFreeze(false);     
        assertEquals(false, manager.isHiringFreeze());

        assertEquals(true, manager.addEmployee(bob));
        assertEquals(1, manager.getEmployees().size());
        assertEquals((Integer) 10000, manager.getSalary(bob));
        
        // Test setting a salary without using a salary strategy
        Employee employee = manager.getEmployee("Bob", "Smith");
        assertNotNull(employee);

        manager.setSalary(employee, 600);       
        assertEquals((Integer) 600, manager.getSalary(employee));
        
        manager.removeEmployee(bob);
        assertEquals(0, manager.getEmployees().size()); 
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/HRManagerTestSuite.javapackage org.jboss.example.service;

import org.jboss.example.service.util.SalaryStrategyTestSuite;

import junit.framework.Test;
import junit.framework.TestSuite;
import junit.textui.TestRunner;

/**
 * Allow all HRManager tests to be run.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class HRManagerTestSuite extends TestSuite
{
   public static void main(String[] args) {
      TestRunner.run(suite());
   }

   public static Test suite() {
      TestSuite suite = new TestSuite("HRManager Tests");
      
      suite.addTestSuite(HRManagerTestCase.class);
      suite.addTestSuite(HRManagerAgeBasedTestCase.class);
      suite.addTestSuite(HRManagerLocationBasedTestCase.class);
      
      suite.addTest(SalaryStrategyTestSuite.suite());
      
      return suite;
   }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/util/AgeBasedSalaryTestCase.javapackage org.jboss.example.service.util;

import org.jboss.example.service.HRManagerTest;
import org.jboss.example.service.util.SalaryStrategy;

/**
 * Check the behaviour of the AgeBasedSalaryStrategy.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class AgeBasedSalaryTestCase extends HRManagerTest
{
    public AgeBasedSalaryTestCase(String name) {
        super(name);
    }

    public void testSalaryRanges() throws Exception {
        SalaryStrategy strategy = (SalaryStrategy) getBean("AgeBasedSalary");
        assertNotNull(strategy);
        
        // Check the minimum and maximum salaries for all employees
        assertEquals(1000, strategy.getMinSalary());        
        assertEquals(80000, strategy.getMaxSalary());       

        // Check the minimum and maximum salaries that bob (age 17) can earn
        assertEquals((Integer) 1000, strategy.checkSalary(bob, 500));
        assertEquals((Integer) 80000, strategy.checkSalary(bob, 85000));

        // Check the minimum and maximum salaries that rebecca (age 25) can earn
        assertEquals((Integer) 25000, strategy.checkSalary(rebecca, 20000));
        assertEquals((Integer) 80000, strategy.checkSalary(rebecca, 90000));
        
        // Check the minimum and maximum salaries that karen (age 44) can earn
        assertEquals((Integer) 50000, strategy.checkSalary(karen, 49000));
        assertEquals((Integer) 80000, strategy.checkSalary(karen, 81000));
        
        // Check the minimum and maximum salaries that joe (age 62) can earn
        assertEquals((Integer) 1000, strategy.checkSalary(joe, 900));
        assertEquals((Integer) 80000, strategy.checkSalary(joe, 90000));
    }
}
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examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/util/LocationBasedSalaryTestCase.javapackage org.jboss.example.service.util;

import org.jboss.example.service.HRManagerTest;
import org.jboss.example.service.util.SalaryStrategy;

/**
 * Check the behaviour of the LocationBasedSalaryStrategy.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class LocationBasedSalaryTestCase extends HRManagerTest
{
    public LocationBasedSalaryTestCase(String name) {
        super(name);
    }

    public void testSalaryRanges() throws Exception {
        SalaryStrategy strategy = (SalaryStrategy) getBean("LocationBasedSalary");
        assertNotNull(strategy);
        
        // Check the minimum and maximum salaries for all employees
        assertEquals(2000, strategy.getMinSalary());        
        assertEquals(90000, strategy.getMaxSalary());       

        // Check the minimum and maximum salaries that bob (London) can earn
        assertEquals((Integer) 50000, strategy.checkSalary(bob, 30000));
        assertEquals((Integer) 90000, strategy.checkSalary(bob, 95000));

        // Check the minimum and maximum salaries that rebecca (Belfast) can earn
        assertEquals((Integer) 20000, strategy.checkSalary(rebecca, 10000));
        assertEquals((Integer) 90000, strategy.checkSalary(rebecca, 91000));
        
        // Check the minimum and maximum salaries that karen (Glagow) can earn
        assertEquals((Integer) 30000, strategy.checkSalary(karen, 29000));
        assertEquals((Integer) 90000, strategy.checkSalary(karen, 98000));
        
        // Check the minimum and maximum salaries that joe (Manchester) can earn
        assertEquals((Integer) 40000, strategy.checkSalary(joe, 31000));
        assertEquals((Integer) 90000, strategy.checkSalary(joe, 96000));
    }
}
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    examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/util/SalaryStrategyTestSuite.java
    
    


examples/User_Guide/gettingStarted/humanResourcesService/src/test/java/org/jboss/example/service/util/SalaryStrategyTestSuite.javapackage org.jboss.example.service.util;

import org.jboss.example.service.util.AgeBasedSalaryTestCase;
import org.jboss.example.service.util.LocationBasedSalaryTestCase;

import junit.framework.Test;
import junit.framework.TestSuite;
import junit.textui.TestRunner;

/**
 * Allow all SalaryStrategy tests to be run.
 * 
 * @author <a href="mailto:mark.newton@jboss.org">Mark Newton</a>
 */
public class SalaryStrategyTestSuite extends TestSuite
{
   public static void main(String[] args) {
      TestRunner.run(suite());
   }

   public static Test suite() {
      TestSuite suite = new TestSuite("SalaryStrategy Tests");
      
      suite.addTestSuite(AgeBasedSalaryTestCase.class);
      suite.addTestSuite(LocationBasedSalaryTestCase.class);
      
      return suite;
   }
}






examples/User_Guide/gettingStarted/humanResourcesService/src/test/resources/log4j.properties

log4j.rootLogger=DEBUG, stdout


log4j.appender.stdout=org.apache.log4j.ConsoleAppender

log4j.appender.stdout.layout=org.apache.log4j.PatternLayout



# Pattern to output the caller's file name and line number.

log4j.appender.stdout.layout.ConversionPattern=HRService %5p [%d{dd-MM-yyyy HH:mm:ss}] %c{1} - %m%n










examples/User_Guide/gettingStarted/humanResourcesService/src/test/resources/org/jboss/example/service/HRManagerAgeBasedTestCase.xml

 

    
      false
       
   

    
      1000
      80000
   
       







examples/User_Guide/gettingStarted/humanResourcesService/src/test/resources/org/jboss/example/service/HRManagerLocationBasedTestCase.xml

 

    
      false
       
   

    
      2000
      70000
   
       







examples/User_Guide/gettingStarted/humanResourcesService/src/test/resources/org/jboss/example/service/HRManagerTestCase.xml

 

    
      true
   
      







examples/User_Guide/gettingStarted/humanResourcesService/src/test/resources/org/jboss/example/service/util/AgeBasedSalaryTestCase.xml

 

    
      1000
      80000
   
   







examples/User_Guide/gettingStarted/humanResourcesService/src/test/resources/org/jboss/example/service/util/LocationBasedSalaryTestCase.xml

 

    
      2000
      90000
   
   







examples/User_Guide/gettingStarted/pom.xml

 

   4.0.0
   org.jboss.microcontainer.examples
   gettingStarted
   pom
   1.0.0
   
   

  
   
     humanResourcesService
     auditAspect
     commandLineClient
  

   
     
       
         org.jboss.microcontainer
         jboss-kernel
         2.0.0.Beta6
      
       
         org.jboss.aop
         jboss-aop
         2.0.0.beta1
      
       
         org.jboss.microcontainer
         jboss-aop-mc-int
         2.0.0.Beta6
         runtime
      
       
         junit
         junit
         3.8.1
         test
      
    
  

   
      
       
         maven-compiler-plugin
         
           1.5
           1.5
           true
           true
           true
           true
        
        
    
  








examples/User_Guide/integrating/mbeans/pom.xml

 

   
     org.jboss.microcontainer.examples
     integrating
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   mbeans
   jar
   1.0.0
   MBeans
   








examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/MBeanServerChecker.java



    
    
    examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/MBeanServerChecker.java
    
    


examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/MBeanServerChecker.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.mbeans;

import java.util.ArrayList;
import javax.management.MBeanServerFactory;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class MBeanServerChecker
{
   public void create()
   {
      ArrayList servers = MBeanServerFactory.findMBeanServer("jboss");
      if (servers == null || servers.isEmpty())
         throw new IllegalArgumentException("Only able to run this demo with MBeanServer present!");
   }
}






examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/PojoInjectee.java



    
    
    examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/PojoInjectee.java
    
    


examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/PojoInjectee.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.mbeans;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class PojoInjectee
{
   public PojoName getName()
   {
      return new PojoName("SimplePojoInjectee");
   }
}






examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/PojoName.java



    
    
    examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/PojoName.java
    
    


examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/PojoName.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.mbeans;

import java.io.Serializable;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class PojoName implements Serializable
{
   private static final long serialVersionUID = 2468887813576431620L;
   private String name;

   public PojoName(String name)
   {
      this.name = name;
   }

   public String getName()
   {
      return name;
   }

   public String toString()
   {
      return getName();
   }
}






examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/TestService.java



    
    
    examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/TestService.java
    
    


examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/TestService.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.mbeans;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class TestService implements TestServiceMBean
{
   public void setInjecteeName(PojoName name)
   {
      System.out.println(name);
   }
}






examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/TestServiceMBean.java



    
    
    examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/TestServiceMBean.java
    
    


examples/User_Guide/integrating/mbeans/src/main/java/org/jboss/example/microcontainer/mbeans/TestServiceMBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.mbeans;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public interface TestServiceMBean
{
   public void setInjecteeName(PojoName name);
}






examples/User_Guide/integrating/mbeans/src/main/resources/META-INF/jboss-beans.xml

 

    
       MBeanServerChecker
   

    








examples/User_Guide/integrating/mbeans/src/main/resources/META-INF/jboss-services.xml

 

    
        
   








examples/User_Guide/integrating/pom.xml

 

   4.0.0
   org.jboss.microcontainer.examples
   integrating
   pom
   1.0.0
   
   

   
     mbeans
  

   
  

   
  

   
      
       
         maven-compiler-plugin
         
           1.5
           1.5
           true
           true
           true
           true
        
        
       
         org.apache.maven.plugins
         maven-jar-plugin  
          
            
              false
           
         
       
    
  








examples/User_Guide/pojoDevelopment/alias/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   alias
   jar
   1.0.0
   Alias
   

   
     
       org.jboss.microcontainer
       jboss-kernel
       compile
    
  

   
     ..
  







examples/User_Guide/pojoDevelopment/alias/src/main/java/org/jboss/example/microcontainer/alias/Nameable.java



    
    
    examples/User_Guide/pojoDevelopment/alias/src/main/java/org/jboss/example/microcontainer/alias/Nameable.java
    
    


examples/User_Guide/pojoDevelopment/alias/src/main/java/org/jboss/example/microcontainer/alias/Nameable.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.alias;

import java.util.HashSet;
import java.util.Set;

import org.jboss.kernel.spi.dependency.CreateKernelControllerContextAware;
import org.jboss.kernel.spi.dependency.KernelControllerContext;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class Nameable implements CreateKernelControllerContextAware
{
   private Set<Object> names;

   public void setKernelControllerContext(KernelControllerContext context) throws Exception
   {
      names = new HashSet<Object>();
      names.add(context.getName());
      names.addAll(context.getAliases());
   }

   public void unsetKernelControllerContext(KernelControllerContext context) throws Exception
   {
      names.clear();
      names = null;
   }

   public boolean contains(Object name)
   {
      return names != null && names.contains(name);
   }

   public String toString()
   {
      return names != null ? names.toString() : "<empty>";
   }
}






examples/User_Guide/pojoDevelopment/alias/src/main/java/org/jboss/example/microcontainer/alias/ObjectHolder.java



    
    
    examples/User_Guide/pojoDevelopment/alias/src/main/java/org/jboss/example/microcontainer/alias/ObjectHolder.java
    
    


examples/User_Guide/pojoDevelopment/alias/src/main/java/org/jboss/example/microcontainer/alias/ObjectHolder.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.alias;

import java.util.Set;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class ObjectHolder
{
   private Nameable nameable;
   private Set<Nameable> names;

   public ObjectHolder(Nameable nameable)
   {
      this.nameable = nameable;
   }

   public void setNameable(Nameable nameable)
   {
      this.nameable = nameable;
   }

   public void setNames(Set<Nameable> names)
   {
      this.names = names;
   }

   public void validate()
   {
      System.out.println("I'm nameable: " + nameable);
      System.out.println("Names size: " + names.size());
      System.out.println("Names: " + names);     
   }
}






examples/User_Guide/pojoDevelopment/alias/src/main/resources/META-INF/jboss-beans.xml

 

    
         
        
       
          
             
             
             
         
      
       
   

    
       viaprop
       viaconst
       viaset
   

    viaextalias








examples/User_Guide/pojoDevelopment/annotations/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   annotations
   jar
   1.0.0
   Annotations
   

   
     
       org.jboss.microcontainer
       jboss-kernel
       compile      
    
  

   
     ..
  







examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/AnnotationChecker.java



    
    
    examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/AnnotationChecker.java
    
    


examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/AnnotationChecker.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.annotations;

import java.lang.annotation.Annotation;
import java.util.Map;
import java.util.Set;

import org.jboss.kernel.Kernel;
import org.jboss.kernel.spi.dependency.KernelController;
import org.jboss.kernel.spi.dependency.KernelControllerContext;
import org.jboss.kernel.spi.metadata.KernelMetaDataRepository;
import org.jboss.metadata.spi.MetaData;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class AnnotationChecker
{
   private Kernel kernel;
   private Map<String, Set<String>> checker;

   public void setKernel(Kernel kernel)
   {
      this.kernel = kernel;
   }

   public void setCheckerMap(Map<String, Set<String>> checker)
   {
      this.checker = checker;
   }

   public void check()
   {
      KernelController controller = kernel.getController();
      for(String key : checker.keySet())
      {
         KernelControllerContext context = (KernelControllerContext)controller.getInstalledContext(key);
         Set<String> annotations = checker.get(key);
         for(String annotation : annotations)
         {
            System.out.println(
                  "Annotation " + annotation + (check(context, annotation) ?
                  " exists " : " doesn't exist ") + " on " + context.getTarget().getClass().getSuperclass()
            );
         }
      }
   }

   public boolean check(KernelControllerContext context, String annotation)
   {
      KernelMetaDataRepository repository = kernel.getMetaDataRepository();
      MetaData retrieval = repository.getMetaData(context);
      if (retrieval != null)
      {
         Annotation[] annotations = retrieval.getAnnotations();
         if (annotations != null && annotations.length > 0)
         {
            for (Annotation annItem : annotations)
            {
               if (annItem.annotationType().getName().equals(annotation))
               {
                  return true;
               }
            }
         }
      }
      return false;
   }

}






examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/Name.java



    
    
    examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/Name.java
    
    


examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/Name.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.annotations;

import java.lang.annotation.ElementType;
import java.lang.annotation.Retention;
import java.lang.annotation.RetentionPolicy;
import java.lang.annotation.Target;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
@Retention(RetentionPolicy.RUNTIME)
@Target(ElementType.TYPE)
public @interface Name
{
   String value();
}






examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/POJO.java



    
    
    examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/POJO.java
    
    


examples/User_Guide/pojoDevelopment/annotations/src/main/java/org/jboss/example/microcontainer/annotations/POJO.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.annotations;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class POJO
{
}






examples/User_Guide/pojoDevelopment/annotations/src/main/resources/META-INF/jboss-beans.xml

 

    
        
       
          
             
                pojo
                
                   
                      org.jboss.example.microcontainer.annotations.Name
                  
               
            
         
      
       
       pojo
   

    
       @org.jboss.example.microcontainer.annotations.Name("pojo")
   








examples/User_Guide/pojoDevelopment/autowiring/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   autowiring
   jar
   1.0.0
   Autowiring
   

   
     ..
  







examples/User_Guide/pojoDevelopment/classloader/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   classloader
   jar
   1.0.0
   Classloader
   

   
     ..
  







examples/User_Guide/pojoDevelopment/collections/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   collections
   jar
   1.0.0
   Collections
   

   
     ..
  







examples/User_Guide/pojoDevelopment/collections/src/main/java/org/jboss/example/microcontainer/collections/ObjectPrinter.java



    
    
    examples/User_Guide/pojoDevelopment/collections/src/main/java/org/jboss/example/microcontainer/collections/ObjectPrinter.java
    
    


examples/User_Guide/pojoDevelopment/collections/src/main/java/org/jboss/example/microcontainer/collections/ObjectPrinter.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.collections;

import java.util.Collection;
import java.util.Iterator;
import java.util.Map;
import java.util.Map.Entry;

/**
 * A ObjectPrinter.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class ObjectPrinter
{
   String context;
   
   public ObjectPrinter(String context)
   {
      this.context = context;
   }
   
   public void setPrint(Object print)
   {
      if (print != null)
      {
         System.out.println(context + " type=" + print.getClass().getName());
         if (print instanceof Collection)
         {
            for (Iterator i = ((Collection) print).iterator(); i.hasNext();)
            {
               Object object = i.next();
               System.out.println("value='" + object + "' type=" + object.getClass().getName());
               
            }
         }
         else if (print instanceof Map)
         {
            for (Iterator i = ((Map) print).entrySet().iterator(); i.hasNext();)
            {
               Entry entry = (Entry) i.next();
               Object key = entry.getKey();
               Object value = entry.getValue();
               System.out.println("key='" + key + "' type=" + key.getClass().getName());
               System.out.println("value='" + value + "' type=" + value.getClass().getName());
               
            }
         }
         else
         {
            System.out.println("value='" + print + "'");
         }
         System.out.println();
      }
   }
}






examples/User_Guide/pojoDevelopment/collections/src/main/resources/META-INF/jboss-beans.xml

 

    
        Collection
       

          
             Value of type elementClass
             4
         

      
   

    
        List
       

          
             Value of type elementClass
             4
         

      
   

    
        LinkedList
       

          
             Value of type elementClass
             4
         

      
   

    
        Set
       

          
             Value of type elementClass
             4
         

      
   

    
        Map
       

          
             
                Key1 of type keyClass
                Value1 of type valueClass
            
             
                Key2 of type keyClass
                4
            
             
                4
                Value of type valueClass
            
         

      
   

    
        Hashtable
       

          
             
                Key1 of type keyClass
                Value1 of type valueClass
            
             
                Key2 of type keyClass
                4
            
             
                4
                Value of type valueClass
            
         

      
   
      







examples/User_Guide/pojoDevelopment/constructor/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   constructor
   jar
   1.0.0
   Constructor
   

   
     ..
  







examples/User_Guide/pojoDevelopment/constructor/src/main/java/org/jboss/example/microcontainer/constructor/ConstructorBean.java



    
    
    examples/User_Guide/pojoDevelopment/constructor/src/main/java/org/jboss/example/microcontainer/constructor/ConstructorBean.java
    
    


examples/User_Guide/pojoDevelopment/constructor/src/main/java/org/jboss/example/microcontainer/constructor/ConstructorBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.constructor;

/**
 * A ConstructorBean.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class ConstructorBean
{
   public ConstructorBean(int integer)
   {
      System.out.println("ConstructorBean(int) with " + integer);
   }

   public ConstructorBean(String string, int integer)
   {
      System.out.println("ConstructorBean(String, int) with " + string + " and " + integer);
   }

   public ConstructorBean(String string, long l)
   {
      System.out.println("ConstructorBean(String, long) with " + string + " and " + l);
   }
}






examples/User_Guide/pojoDevelopment/constructor/src/main/resources/META-INF/jboss-beans.xml

 

    
       
          4
      
   

    
       
          a string
          10
      
   
      







examples/User_Guide/pojoDevelopment/demand/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   demand
   jar
   1.0.0
   Demand
   

   
     ..
  







examples/User_Guide/pojoDevelopment/demand/src/main/java/org/jboss/example/microcontainer/demand/Demander.java



    
    
    examples/User_Guide/pojoDevelopment/demand/src/main/java/org/jboss/example/microcontainer/demand/Demander.java
    
    


examples/User_Guide/pojoDevelopment/demand/src/main/java/org/jboss/example/microcontainer/demand/Demander.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.demand;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class Demander
{
   public static int counter = 0;

   public void start()
   {
      System.out.println(counter != 2 ? "I demanded 2 beans!" : "I'm fine. :-)");
   }
}






examples/User_Guide/pojoDevelopment/demand/src/main/java/org/jboss/example/microcontainer/demand/Starters.java



    
    
    examples/User_Guide/pojoDevelopment/demand/src/main/java/org/jboss/example/microcontainer/demand/Starters.java
    
    


examples/User_Guide/pojoDevelopment/demand/src/main/java/org/jboss/example/microcontainer/demand/Starters.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.demand;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class Starters
{
   public void start()
   {
      System.out.println("I'm started: " + this);   
   }

   public void installed()
   {
      Demander.counter++;
   }
}






examples/User_Guide/pojoDevelopment/demand/src/main/resources/META-INF/jboss-beans.xml

 

    
       guice
       coke
   

    
       
   

    
       
   








examples/User_Guide/pojoDevelopment/dist.xml

 
   dist
   
     zip
  
   false
   
     
       target
       
       
         *.jar
      
    
  
   
     
       ${parent.relative.dir}/log4j.properties
       
    
  
   
     
       /lib
       false
       runtime
       
        
         org.jboss.microcontainer:jboss-kernel
         org.jboss.microcontainer:jboss-dependency
         org.jboss.microcontainer:jboss-container
         org.jboss:jboss-common-core
         jboss:jboss-common-core
         jboss:jboss-common-logging-spi
         jboss:jboss-common-logging-log4j
         log4j:log4j
         org.jboss:jbossxb
         apache-xerces:xercesImpl
         oswego-concurrent:concurrent
      
    
  







examples/User_Guide/pojoDevelopment/factory/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   factory
   jar
   1.0.0
   Factory
   

   
     ..
  







examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/FactoryCreatedBean.java



    
    
    examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/FactoryCreatedBean.java
    
    


examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/FactoryCreatedBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.factory;

/**
 * A FactoryCreatedBean.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class FactoryCreatedBean
{
   /* package */ FactoryCreatedBean(String where)
   {
      System.out.println("FactoryCreatedBean() from " + where);
   }
}






examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/SingletonFactory.java



    
    
    examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/SingletonFactory.java
    
    


examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/SingletonFactory.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.factory;

/**
 * A singleton factory.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class SingletonFactory
{
   private static SingletonFactory singleton;
   
   public synchronized static SingletonFactory getInstance()
   {
      if (singleton == null)
         singleton = new SingletonFactory();
      return singleton;
   }
   
   public FactoryCreatedBean createBean()
   {
      return new FactoryCreatedBean("SingletonFactory.createBean()");
   }
   
   private SingletonFactory()
   {
      System.out.println("SingletonFactory()");
   }
}






examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/StaticFactory.java



    
    
    examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/StaticFactory.java
    
    


examples/User_Guide/pojoDevelopment/factory/src/main/java/org/jboss/example/microcontainer/factory/StaticFactory.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.factory;

/**
 * A static factory.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class StaticFactory
{
   public static FactoryCreatedBean createBean()
   {
      return new FactoryCreatedBean("StaticFactory.createBean()");
   }
   
   private StaticFactory()
   {
      System.out.println("YOU SHOULD NOT SEE THIS!");
   }
}






examples/User_Guide/pojoDevelopment/factory/src/main/resources/META-INF/jboss-beans.xml

 

    
       
   

    
       
   

    
       
          
      
   
      







examples/User_Guide/pojoDevelopment/injection/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   injection
   jar
   1.0.0
   Injection
   

   
     ..
  







examples/User_Guide/pojoDevelopment/injection/src/main/java/org/jboss/example/microcontainer/injection/InjectionBean.java



    
    
    examples/User_Guide/pojoDevelopment/injection/src/main/java/org/jboss/example/microcontainer/injection/InjectionBean.java
    
    


examples/User_Guide/pojoDevelopment/injection/src/main/java/org/jboss/example/microcontainer/injection/InjectionBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.injection;

/**
 * A PropertiesBean.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class InjectionBean
{
   String name;
   
   public InjectionBean(String name)
   {
      this.name = name;
      System.out.println("InjectionBean() " + this);
   }

   public String toString()
   {
      return name;
   }
   
   public void setHost(String host)
   {
      System.out.println("setHost: " + host + " on " + this);
   }
   
   public void setOther(InjectionBean other)
   {
      System.out.println("setOther: " + other + " on " + this);
   }
}






examples/User_Guide/pojoDevelopment/injection/src/main/resources/META-INF/jboss-beans.xml
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examples/User_Guide/pojoDevelopment/installation/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   installation
   jar
   1.0.0
   Installation
   

   
     ..
  







examples/User_Guide/pojoDevelopment/installation/src/main/java/org/jboss/example/microcontainer/installation/DeamonTimer.java



    
    
    examples/User_Guide/pojoDevelopment/installation/src/main/java/org/jboss/example/microcontainer/installation/DeamonTimer.java
    
    


examples/User_Guide/pojoDevelopment/installation/src/main/java/org/jboss/example/microcontainer/installation/DeamonTimer.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.installation;

import java.util.Timer;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class DeamonTimer extends Timer
{
   public DeamonTimer()
   {
      super(true);
   }

   public void cancel()
   {
      System.out.println("Canceling timer: " + this);
      super.cancel();
   }
}






examples/User_Guide/pojoDevelopment/installation/src/main/java/org/jboss/example/microcontainer/installation/MyTimerTask.java



    
    
    examples/User_Guide/pojoDevelopment/installation/src/main/java/org/jboss/example/microcontainer/installation/MyTimerTask.java
    
    


examples/User_Guide/pojoDevelopment/installation/src/main/java/org/jboss/example/microcontainer/installation/MyTimerTask.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.installation;

import java.util.TimerTask;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class MyTimerTask extends TimerTask
{
   public MyTimerTask()
   {
      System.out.println("Creating MyTimerTask [" + this + "]");
   }

   public void run()
   {
      System.out.println("Running timer task: " + this);
   }
}






examples/User_Guide/pojoDevelopment/installation/src/main/resources/META-INF/jboss-beans.xml
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examples/User_Guide/pojoDevelopment/javabeans/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   javabeans
   jar
   1.0.0
   Javabeans
   

   
     ..
  







examples/User_Guide/pojoDevelopment/lifecycle/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   lifecycle
   jar
   1.0.0
   Lifecycle
   

   
     ..
  







examples/User_Guide/pojoDevelopment/lifecycle/src/main/java/org/jboss/example/microcontainer/lifecycle/LifecycleBean.java



    
    
    examples/User_Guide/pojoDevelopment/lifecycle/src/main/java/org/jboss/example/microcontainer/lifecycle/LifecycleBean.java
    
    


examples/User_Guide/pojoDevelopment/lifecycle/src/main/java/org/jboss/example/microcontainer/lifecycle/LifecycleBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.lifecycle;

/**
 * A Lifecycle Bean.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class LifecycleBean
{
   String name;
   
   public LifecycleBean(String name)
   {
      this.name = name;
      System.out.println("LifecycleBean() " + this);
   }
   
   public void create()
   {
      System.out.println("create: " + this);
   }
   
   public void start()
   {
      System.out.println("start: " + this);
   }
   
   public void stop()
   {
      System.out.println("stop: " + this);
   }
   
   public void destroy()
   {
      System.out.println("destroy: " + this);
   }

   public String toString()
   {
      return name;
   }
}






examples/User_Guide/pojoDevelopment/lifecycle/src/main/resources/META-INF/jboss-beans.xml
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examples/User_Guide/pojoDevelopment/locator/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   locator
   jar
   1.0.0
   Locator
   

   
     
       org.jboss.microcontainer
       jboss-kernel
       compile      
    
  

   
     ..
  







examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/ControllerLocator.java



    
    
    examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/ControllerLocator.java
    
    


examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/ControllerLocator.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.locator;

import org.jboss.dependency.spi.ControllerContext;
import org.jboss.kernel.spi.dependency.KernelController;

/**
 * A locator that uses the kernel controller.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 40465 $
 */
public class ControllerLocator implements Locator
{
   private KernelController controller;

   public void setController(KernelController controller)
   {
      this.controller = controller;
   }

   public Object locate(String name)
   {
      if (controller == null)
         return null;
      ControllerContext context = controller.getInstalledContext(name);
      if (context == null)
         return null;
      return context.getTarget();
   }
}






examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/HashtableLocator.java



    
    
    examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/HashtableLocator.java
    
    


examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/HashtableLocator.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.locator;

import java.util.Hashtable;

/**
 * A locator that uses a hashtable.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 40465 $
 */
public class HashtableLocator implements Locator
{
   private static final HashtableLocator singleton = new HashtableLocator();

   private Hashtable locations;

   public static HashtableLocator getLocator()
   {
      return singleton;
   }
   
   private HashtableLocator ()
   {
   }

   public void setLocations(Hashtable locations)
   {
      this.locations = locations;
   }

   public Object locate(String name)
   {
      if (locations == null)
         return null;
      return locations.get(name);
   }
}






examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/Locator.java



    
    
    examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/Locator.java
    
    


examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/Locator.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.locator;

/**
 * Locator.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 40465 $
 */
public interface Locator
{
   Object locate(String name);
}






examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/SimpleBean.java



    
    
    examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/SimpleBean.java
    
    


examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/SimpleBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.locator;

/**
 * A SimpleBean.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 40465 $
 */
public class SimpleBean
{
   private String text;

   public SimpleBean()
   {
   }

   public String getText()
   {
      return text;
   }

   public void setText(String text)
   {
      this.text = text;
   }
}






examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/User.java



    
    
    examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/User.java
    
    


examples/User_Guide/pojoDevelopment/locator/src/main/java/org/jboss/example/microcontainer/locator/User.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.locator;

/**
 * User of a locator
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 40465 $
 */
public class User
{
   private Locator locator;

   public Locator getLocator()
   {
      return locator;
   }

   public void setLocator(Locator locator)
   {
      this.locator = locator;
   }
   
   public void create()
   {
      if (locator == null)
         throw new IllegalStateException("Locator is not set");

      System.out.println("=============================================================");
      System.out.println("Using locator: " + locator);
      System.out.println();
      
      SimpleBean bean = (SimpleBean) locator.locate("Simple1");
      System.out.println("SimpleBean1 text=" + bean.getText());

      bean = (SimpleBean) locator.locate("Simple2");
      System.out.println("SimpleBean2 text=" + bean.getText());
      System.out.println("=============================================================");
   }
}
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examples/User_Guide/pojoDevelopment/log4j.properties

log4j.rootLogger=DEBUG, stdout



log4j.appender.stdout=org.apache.log4j.ConsoleAppender

log4j.appender.stdout.layout=org.apache.log4j.PatternLayout



# Pattern to output the caller's file name and line number.

log4j.appender.stdout.layout.ConversionPattern=POJO Example %5p [%d{dd-MM-yyyy HH:mm:ss}] %c{1} - %m%n








examples/User_Guide/pojoDevelopment/pom.xml

 

   4.0.0
   org.jboss.microcontainer.examples
   pojoDev
   pom
   1.0.0
   
   

   
     simple
     constructor
     factory
     properties
     injection
     collections
     lifecycle
     installation
     classloader
     annotations
     alias
     supply
     demand
     autowiring
     javabeans
     spring
     locator
  

   
     
       
         org.jboss.microcontainer
         jboss-kernel
         2.0.0.Beta6
      
       
         org.jboss.microcontainer
         jboss-spring-int
         2.0.0.Beta6
      
    
  

   
     
       org.jboss.microcontainer
       jboss-kernel
       runtime
    
  

   
      
       
         maven-compiler-plugin
         
           1.5
           1.5
           true
           true
           true
           true
        
        
       
         org.apache.maven.plugins
         maven-jar-plugin  
          
            
              false
              
                org.jboss.kernel.plugins.bootstrap.standalone.StandaloneBootstrap
                true
                lib
             
              
                .
             
           
         
       
       
         maven-assembly-plugin
         
           
             ${parent.relative.dir}/dist.xml
          
           ${pom.artifactId}
        
         
           
             package
             
               directory-inline
            
          
        
      
    
  

   
     .
  







examples/User_Guide/pojoDevelopment/properties/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   properties
   jar
   1.0.0
   Properties
   

   
     ..
  







examples/User_Guide/pojoDevelopment/properties/src/main/java/org/jboss/example/microcontainer/properties/PropertiesBean.java



    
    
    examples/User_Guide/pojoDevelopment/properties/src/main/java/org/jboss/example/microcontainer/properties/PropertiesBean.java
    
    


examples/User_Guide/pojoDevelopment/properties/src/main/java/org/jboss/example/microcontainer/properties/PropertiesBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.properties;

import java.net.URL;

/**
 * A PropertiesBean.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class PropertiesBean
{
   public PropertiesBean()
   {
      System.out.println("PropertiesBean()");
   }
   
   public void setTitle(String title)
   {
      System.out.println("setTitle: " + title);
   }
   
   public void setSubTitle(String subTitle)
   {
      System.out.println("setSubTitle: " + subTitle);
   }
   
   public void setLink(URL url)
   {
      System.out.println("setLink: " + url);
   }
   
   public void setNumber(Number number)
   {
      System.out.println("setNumber: " + number + " type=" + number.getClass().getName());
   }
}






examples/User_Guide/pojoDevelopment/properties/src/main/resources/META-INF/jboss-beans.xml

 

    
       JBoss Microcontainer property example
        
       http://www.jboss.org
       4
   
      







examples/User_Guide/pojoDevelopment/simple/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   simple
   jar
   1.0.0
   Simple
   

   
     ..
  







examples/User_Guide/pojoDevelopment/simple/src/main/java/org/jboss/example/microcontainer/simple/SimpleBean.java



    
    
    examples/User_Guide/pojoDevelopment/simple/src/main/java/org/jboss/example/microcontainer/simple/SimpleBean.java
    
    


examples/User_Guide/pojoDevelopment/simple/src/main/java/org/jboss/example/microcontainer/simple/SimpleBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2005, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.simple;

/**
 * A SimpleBean.
 * 
 * @author <a href="adrian@jboss.com">Adrian Brock</a>
 * @version $Revision: 37459 $
 */
public class SimpleBean
{
   public SimpleBean()
   {
      System.out.println("SimpleBean() constructor");
   }
}






examples/User_Guide/pojoDevelopment/simple/src/main/resources/META-INF/jboss-beans.xml

 

    
      







examples/User_Guide/pojoDevelopment/spring/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   spring
   jar
   1.0.0
   Spring
   

   
     
       org.jboss.microcontainer
       jboss-spring-int
       runtime
    
  

   
     ..
  







examples/User_Guide/pojoDevelopment/spring/src/main/java/org/jboss/example/microcontainer/spring/MCBean.java



    
    
    examples/User_Guide/pojoDevelopment/spring/src/main/java/org/jboss/example/microcontainer/spring/MCBean.java
    
    


examples/User_Guide/pojoDevelopment/spring/src/main/java/org/jboss/example/microcontainer/spring/MCBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.spring;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class MCBean
{
   public void setSimpleBean(SimpleBean simpleBean)
   {
      System.out.println("Setting simple bean: " + simpleBean);
   }
}






examples/User_Guide/pojoDevelopment/spring/src/main/java/org/jboss/example/microcontainer/spring/SimpleBean.java



    
    
    examples/User_Guide/pojoDevelopment/spring/src/main/java/org/jboss/example/microcontainer/spring/SimpleBean.java
    
    


examples/User_Guide/pojoDevelopment/spring/src/main/java/org/jboss/example/microcontainer/spring/SimpleBean.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.spring;

import java.util.List;
import java.util.Map;
import java.util.Set;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class SimpleBean
{

   private int x;
   private double y;
   private String s;
   private List mylist;
   private Set myset;
   private Map mymap;
   private MCBean refBean;

   public SimpleBean()
   {
   }

   public SimpleBean(int x, double y, String s)
   {
      this.x = x;
      this.y = y;
      this.s = s;
   }

   public int getX()
   {
      return x;
   }

   public double getY()
   {
      return y;
   }

   public String getS()
   {
      return s;
   }

   public List getMylist()
   {
      return mylist;
   }

   public void setMylist(List mylist)
   {
      this.mylist = mylist;
   }

   public Set getMyset()
   {
      return myset;
   }

   public void setMyset(Set myset)
   {
      this.myset = myset;
   }

   public Map getMymap()
   {
      return mymap;
   }

   public void setMymap(Map mymap)
   {
      this.mymap = mymap;
   }

   public MCBean getRefBean()
   {
      return refBean;
   }

   public void setRefBean(MCBean refBean)
   {
      System.out.println("Setting ref bean: " + refBean);
      refBean.setSimpleBean(this);
      this.refBean = refBean;
   }

   public String toString()
   {
      StringBuilder builder = new StringBuilder();
      builder.append(x).append(",");
      builder.append(y).append(",");
      builder.append(s).append(",");
      builder.append(mylist).append(",");
      builder.append(myset).append(",");
      builder.append(mymap);
      builder.append(refBean);
      return builder.toString();
   }

}






examples/User_Guide/pojoDevelopment/spring/src/main/resources/META-INF/jboss-beans.xml
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examples/User_Guide/pojoDevelopment/supply/pom.xml

 

   
     org.jboss.microcontainer.examples
     pojoDev
     1.0.0
  

   4.0.0
   org.jboss.microcontainer.examples
   supply
   jar
   1.0.0
   Supply
   

   
     ..
  







examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/Binder.java



    
    
    examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/Binder.java
    
    


examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/Binder.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.supply;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public interface Binder
{
   Object getBindedObject();
}






examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/PojoLookup.java



    
    
    examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/PojoLookup.java
    
    


examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/PojoLookup.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.supply;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class PojoLookup
{
   public void start()
   {
      Binder binder = StaticBinder.getInstance();
      System.out.println("Got it, " + binder.getBindedObject());
   }
}






examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/StaticBinder.java



    
    
    examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/StaticBinder.java
    
    


examples/User_Guide/pojoDevelopment/supply/src/main/java/org/jboss/example/microcontainer/supply/StaticBinder.java/*
* JBoss, Home of Professional Open Source
* Copyright 2006, JBoss Inc., and individual contributors as indicated
* by the @authors tag. See the copyright.txt in the distribution for a
* full listing of individual contributors.
*
* This is free software; you can redistribute it and/or modify it
* under the terms of the GNU Lesser General Public License as
* published by the Free Software Foundation; either version 2.1 of
* the License, or (at your option) any later version.
*
* This software is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.
*
* You should have received a copy of the GNU Lesser General Public
* License along with this software; if not, write to the Free
* Software Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA
* 02110-1301 USA, or see the FSF site: http://www.fsf.org.
*/
package org.jboss.example.microcontainer.supply;

/**
 * @author <a href="mailto:ales.justin@jboss.com">Ales Justin</a>
 */
public class StaticBinder implements Binder
{
   private static Binder instance;

   private StaticBinder()
   {
      System.out.println("Creating StaticBinder");
   }

   public static Binder getInstance()
   {
      if (instance == null)
         instance = new StaticBinder();
      return instance;
   }

   public Object getBindedObject()
   {
      return "[BindedObject]";
   }
}






examples/User_Guide/pojoDevelopment/supply/src/main/resources/META-INF/jboss-beans.xml
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