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    Preface

    This IBM® Redbooks® publication can help you install, tailor, and configure the WebSphere® Application Server for Developers V7 on the Microsoft® Windows® platforms. WebSphere Application Server for Developers is a no-charge version of the WebSphere Application Server for use in a development environment only. It allows application developers to develop and unit test against the same run time as the production version of the WebSphere Application Server.

    This book tells you how to perform these tasks:

    •Download and install WebSphere Application Server for Developers V7.

    •Use the command-line tools, the web-based administrative console, and scripting tools.

    •Deploy a web application with Java™ Database Connectivity (JDBC) to the application server with the first version of a sample application.

    •Configure the sample application with Enterprise JavaBeans 3 (EJB3) and the Java Persistence API (JPA).

    •Add Java Message Service (JMS) and message-driven beans (MDBs) to the sample application and configure the built-in system integration bus (SIBus) messaging infrastructure.

    •Add REStful web service to the sample application.

    •Incorporate WebSphere-specific application binding files with the application.

    •Enable debugging, and produce and analyze Java virtual machine (JVM) outputs.

    •Use Eclipse to view and debug the sample applications.
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    •Mail your comments to:
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Setting up WebSphere Application Server

    This chapter provides instructions for installing WebSphere Application Server for Developers on your system. 

    This chapter contains the following information:

    •Downloading WebSphere Application Server for Developers V7

    •	Installing WebSphere Application Server

    •	Creating profiles

    •	Verifying the installation

    1.1  Downloading WebSphere Application Server for Developers V7

    WebSphere Application Server for Developers is offered at no charge. You can obtain it online by following these steps:

    1.	Go to the following URL, as shown in Figure 1-1:

    http://www.ibm.com/developerworks/websphere/downloads/
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    Figure 1-1   WebSphere downloads

    2.		Click WebSphere Application Server for Developers V7.0. 

    3.		Click Download now in the Download section.

    4.		Log in with your IBM ID and password if you have an IBM ID, or click Proceed without an IBM ID.

    5.	Select WebSphere Application Server for Developers V7.0, and click Continue.

    6.	Complete all of the fields on the form on the next page, and click I confirm.

    7.		In Download using Download Director, select the .zip file, and click Download now. A Download Director window opens, where the File attribute is the file path to which your selected package is downloaded.

     

    
      
        	
          Note: Download Director requires a plug-in that you might not have, so alternatively, you can choose the Download using HTTP tab, and click Download now next to the .zip file.

        
      

    

    1.2  Installing WebSphere Application Server

    The downloaded archive .zip file contains an executable file that launches the installer when run. Use the following steps to install WebSphere Application Server:

    1.	Extract the downloaded package.

    2.	In the extracted package folder, navigate to the WAS folder.

    3.	Double-click Install.exe.

    4.	Follow the steps provided by the installation wizard. Note the following considerations:

     –	Although we are not using the sample applications that come with the product, installing the sample applications might be useful for you to test the deployment of various applications on your own later. 

     –	You can change the default installation directory so that it is easier to navigate to it.

     –	You must create at least one profile to use WebSphere. You can create profiles through the installation wizard, or later. We show you how to create the profile after the installation, in case you want to create more than one profile later. So, choose None when you reach the WebSphere Application Server Environment window to not create the profile, and click Yes when prompted with a warning. We describe the various ways to create profiles next.

    1.3  Creating profiles

    A profile is the set of files that defines a single WebSphere Application Server runtime environment. You can configure multiple profiles on a single machine without having to perform a complete installation every time. You can create an initial profile during installation. To create a profile after installation or to create additional profiles, you can use either the command-line or GUI method. 

    Each profile has a profile name and a profile path. Profile names are unique within a WebSphere installation. The default path for a profile is in the install_root/profiles/profile name directory.

    1.4  Using the command line

    Example 1-1 shows you how to create a profile using the command-line tool.

    Example 1-1   Create a profile using the command line
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    install root\bin\manageprofiles.bat -create -templatePath install_root\profileTemplates\default -profileName profile_name -cellName cell_name -nodeName node_name -hostName hostname -enableAdminSecurity true -adminUserName user_name -adminPassword password -

    samplesPassword samples_password -defaultPorts
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    We define the parameters that are used in manageprofiles command that is shown in Example 1-1:

    create	Creates the profile.	

    templatePath	The path of the template that is used to create the new profile. For our environment, always use the default template.

    profileName	The name of the profile.

    cellName	The name of the cell. In WebSphere, a cell is a set of resources that are managed together, such as applications and application servers.

    nodeName	The name of the node. In WebSphere, a node is a set of resources that are managed together on the same machine. 	

    hostName	The name of the host machine.

    enableAdminSecurity	Enables administrative security. Valid values include true or false. Always set this value to true to secure your application server.

    adminUserName			The user ID that is used for administrative security.

    adminPassword	The password for the administrative user ID.

    samplesPassword	The password to use for samples. You use this password to restrict access to web application samples that are installed during the installation of the application server. The corresponding user name is samples.

    defaultPorts	Use default port numbers for the ports on which the application server listens.	

    If you want to run the sample applications, you must specify a samples password when using the manageprofiles command to create a profile with administrative security enabled.

    Try the following command to create a new profile, using the real path of install_root for your environment, and a user name and password of your choosing. We use this environment later to deploy the sample applications.

    Example 1-2   Command-line example to create a profile
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    manageprofiles.bat -create -templatePath C:\was\profileTemplates\default -profileName dev -cellName devCell -nodeName devNode -hostName localhost -enableAdminSecurity true -adminUserName <user> -adminPassword <password> -samplesPassword <password> -defaultPorts

     

     

    INSTCONFSUCCESS: Success: Profile dev now exists. Please consult C:\was7000\pro

    files\dev\logs\AboutThisProfile.txt for more information about this profile.
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    1.5  Using the GUI

    The GUI interface offers an approach to create a profile that prompts you for information at each step. Use the following steps to create a profile with the Profile Management Tool:

    1.	Access the Profile Management Tool by going to Start → All Programs → IBM WebSphere Application Server V7.0 → Profile Management → Tool, as shown in Figure 1-2 on page 5.

     

    
      
        	
          Note: Alternatively, you can access the WebSphere Application Server install folder and run the following .bat file:

          install root/bin/profileManagement/pmt.bat

        
      

    

    [image: ]

    Figure 1-2   Accessing Profile Management Tool 

    2.	Click Launch Profile Management Tool, or click Profile Management Tool, as shown in Figure 1-3.
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    Figure 1-3   Profile Management Tool start menu

    3.	You see a listing of the profiles that are already created, as shown in Figure 1-4. Because you did not create a profile during installation, you do not see any profiles listed. Click Create.
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    Figure 1-4   Profile Management Tool

    4.		Select the environment on which you want to create your profile. In this example, the environment is Application server, as shown in Figure 1-5. An Application server environment is an independent server that is able to run your application. The Management environment allows you to manage multiple application servers through an administrative server and other services. Click Next.
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    Figure 1-5   Profile creation wizard

    5.	Select the profile create option that you want. If you want to install the sample applications or you choose to not run your application server as a Microsoft Windows service, choose Advanced Profile Creation. Otherwise, choose Typical Profile Creation. In our example, we choose Advanced Profile Creation, as shown in Figure 6 on page 9. Click Next.
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    Figure 1-6   Profile Creation Options

    6.	Ensure that Deploy the administrative console (recommended) is selected, as shown in Figure 7 on page 10. Click Next. 
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    Figure 1-7   Profile creation Optional Application Deployment

    7.	Under Profile name, enter dev. For the Profile directory, enter install_root\profiles\dev, as shown in Figure 8 on page 11. Click Next. 
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    Figure 1-8   Profile creation Name and Location

    8.		Fill out the fields, as shown in Figure 1-9. Click Next.
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    Figure 1-9   Profile creation Node and Host Names

    9.	Manage your security settings. To enable administrative security, select Enable Administrative Security and add a user name and password of your choice, as shown in Figure 1-10. Click Next. 
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    Figure 1-10   Profile creation Administrative Security

    10.	You can choose whether to create a new security certificate or import it from existing keystores. For the dev profile, accept the default values, as shown in Figure 1-11. Click Next.
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    Figure 1-11   Profile creation Security Certificate (Part 1)

    11.	Configure the security certificate further, as shown in Figure 1-12. For the dev profile, accept the defaults. Click Next. 
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    Figure 1-12   Profile creation Security Certificate (Part 2)

    12.	Click Default Port Values to use the default ports, as shown in Figure 13 on page 16. Click Next.
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    Figure 1-13   Profile creation Port Values Assignment

    13.	You can choose whether to run your application server process as a Windows service. You can clear the “Run the application server process as a Windows service” check box if you do not want Windows Service to monitor your application server, as shown in Figure 1-14. Click Next. 
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    Figure 1-14   Profile creation Windows Service Definition

    14.	You can choose to create a web server definition. For the dev profile, clear the “Create a Web Server definition” check box, as shown in Figure 15 on page 18. Click Next. 
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    Figure 1-15   Profile creation Web Server Definition

    15.	In the Summary page, as shown in Figure 1-16, review your selections and click Create to create the profile.
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    Figure 1-16   Profile Creation Summary

    1.6  Verifying the installations

    Follow these steps to verify the installations:

    1.	In Microsoft Windows, go to Start Menu → All Programs → IBM WebSphere → Application Server V7.0 → profiles → dev → First Steps.

    2.	Click Installation verification. 

    3.	Monitor the progress in the Installation Verification window and ensure that it reports success at the end.

     

    
      
        	
          Application server: The install verification leaves the application server running after it completes. See 2.5, “Command-line tools” on page 27 for information about using command-line tools to stop or start the application server. 

        
      

    

    1.7  Development environment

    We set up our development environment in the following manner:

    install root	The root of the product install directory

    profile root	The root of the profile’s directory, which is <install_root>/profiles/dev

    profile name	dev

    cell name	devCell

    node name	devNode

    server name	server1

    host name	localhost

    We created this profile by using the manageprofiles command-line tool. If you used only the profile creation GUI tool to create the profile, you cannot set the cell name to devCell. Instead, the cell name is similar to hostNameCell01, for example, localhostCell01. Be aware of this difference when you see devCell used elsewhere in this document.
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WebSphere administration

    This chapter provides information about the WebSphere administration concepts and tools that you need to help you manage your development environment. If you are a first-time WebSphere user, you need to read all of the sections in this chapter up to and including the administrative console section before proceeding to subsequent chapters. 

    We start this chapter with an overview of the administration architecture, including its building blocks based on Java Management Extensions (JMX) infrastructure. We follow the overview with an introduction to the WebSphere Information Center, which is the location for WebSphere reference materials. We then take you through the structure of the application server configuration files. We follow the structure of the application server configuration files with a tutorial for the tools that you need to manage the development environment, including command-line tools, the administrative console, and the wsadmin scripting tool. Finally, we describe the various log files that are generated by the application server, because you need them for debugging.

    2.1  Overview of WebSphere administration architecture

    Figure 2-1 provides an illustration of the basic architecture of WebSphere administration.
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    Figure 2-1   WebSphere administration architecture 

    The WebSphere administration architecture is built on the standard JMX infrastructure. Command-line tools, such as stopServer, startServer, and serverStatus, use the Java JMX API to communicate with the application server. The wsadmin scripting tool allows you to use scripting languages to manage WebSphere through JMX. The built-in administrative console offers a browser-based user interface for management. It also uses JMX transparently. You can also write your own Java program that uses JMX to manage WebSphere.

    The JMX architecture defines management beans, which are also known as MBeans, as manageable resources. WebSphere provides a built-in set of MBeans, each of which is for a separate management operation. The ConfigService MBean manages WebSphere configurations. The AppManagement MBean performs application installation-related tasks. The CommandManager MBean calls built-in task-oriented commands that are designed to simplify administration by linking multiple configuration steps together. You can use other MBeans for these functions:

    •Start or stop applications

    •Query the state of the Java virtual machine (JVM)

    •Generate java core or heap dumps

    •Manage thread and database connection pools

    •Change trace settings

    •Gather statistics 

    MBeans interact with the base administration run time. The services that are offered by the base run time include the configuration repository service to access the configuration files, the security service to authenticate and authorize users, and the workspace service that offers a temporary scratch pad to store unsaved configuration changes.

    2.2  WebSphere Application Server Information Center

    You can access the WebSphere Application Server Version 7.0 Information Center at the following website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp

    On the left side of the page is the navigation tree that allows you to access information about various editions of WebSphere Application Server. The edition that best matches the developer edition is WebSphere Application Server (Distributed platforms and Windows), Version 7.0, as shown in the list on Figure 2-2.
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    Figure 2-2   WebSphere Application Server Version 7.0 Information Center

    We provide pointers to various sections of the information center in the rest of this chapter where relevant. For now, you can navigate to the sections in the information center to familiarize yourself with the layout. As you become more familiar with WebSphere, you can use the Search box at the top to search for specific information. 

    2.3  WebSphere configuration repository

    For a developer familiar with XML and object relationship models, the easiest way to become familiar with WebSphere configuration is by browsing its configuration repository. The path to the WebSphere configuration repository is <profile_root>/config. Use your favorite file browser to explore the contents of this directory and its sub-directories. These configuration files determine how the application server behaves when it is started. They include security settings, JVM settings, initial thread pool and connection pool settings, and which applications to start.

    Note that even though we are in a single server environment, the directory structure is designed for a multi-server, multi-node environment. This environment allows our single server environment to share the same directory structure as the Network Deployment version of WebSphere that supports multiple nodes and servers. 

    Focus on these subdirectories:

    •cells/devCell	

    The root of the cell configuration. A cell encompasses the set of resources, such as nodes, applications, and servers, that can be managed together.

    •cells/devCell/applications						

    The root of where the installed applications are stored.

    •cells/devCell/nodes	

    The root for node-level configuration files. For our environment, there is only one node.

    •cells/devCell/nodes/devNode	

    The root directory of our node is devNode.

    •cells/devCell/nodes/devNode/servers	 

    The root directory for all servers under devNode. For our environment, there is only one server.

    •cells/devCell/nodes/devNode/servers/server1	 

    The root directory for the configuration files for server1.

    When you browse the directories, you see various types of files: XML configuration files, application binaries, and Secure Sockets Layer (SSL) key and truststore files that end in .p12. For the XML files, use your favorite XML viewer to view them. For those XML files that contain xmi:id attributes, which are the majority of the files, note the hierarchy of the elements within the files. This hierarchy follows the WebSphere configuration model. 

     

    
      
        	
          Note: WebSphere does not support the direct edit of its configuration XML files, because direct editing might collide with changes being made concurrently through its administrative console or scripting interfaces.

        
      

    

    2.3.1  Scoping

    When you browse the directories, you notice that the same named files appear under multiple directories, for example:

    •profile_root/config/cells/devCell/variables.xml

    •profile_root/config/cells/devCell/nodes/devNode/variables.xml

    •profile_root/config/cells/devCell/nodes/devNode/servers/server1/variables.xml

    The directories under which a file can appear are defined by its allowed scope. For variables.xml, the allowed scopes are cell, node, or server. In general, configurations defined at a lower scope override configurations defined at a higher scope, for example, server scope overrides node scope, which overrides cell scope.

    2.3.2  variables.xml

    The variables.xml file defines a set of name to value variable substitutions. By defining environment-specific values in variables.xml, you can restrict environment-specific values in the file. You can then use the variable names elsewhere in the configuration so that they are environment neutral. Note the following variables in <profile_root>/config/cells/devCell/nodes/devNode/variables.xml:

    WAS_INSTALL_ROOT	Where WebSphere is installed.

    USER_INSTALL_ROOT		Where the profile is stored.

    DERBY_JDBC_DRIVER_PATH	Where the Derby Java Database Connectivity (JDBC) driver is stored.

    APP_INSTALL_ROOT	Where the deployed applications are expanded and read by the run time.

    2.3.3  The resources.xml file

    Information about resources, such as JDBC providers and data sources, is stored in resources.xml. You can find the resources under these directories:

    •profile_root/config/cells/devCell/resources.xml

    •profile_root/config/cells/devCell/nodes/devNode/resources.xml

    •profile_root/config/cells/devCell/nodes/devNode/servers/server1/resources.xml

    Each resources.xml file is defined under cell, node, or server scope. Resources defined at a lower scope override resources defined at a higher scope. For our single server environment, this resource information does not really matter. For a multiple-server, multiple-node environment, a resource defined at the cell scope can be shared by all servers. A resource defined at the node scope can be shared by all servers under that node. 

    You can define a resource at the application scope to override all other scopes. However, application-scoped resource is currently only available through Rational® Application Developer.

    Next, open the file named profile_root/config/cells/devCell/nodes/devNode/servers/server1/resources.xml and familiarize yourself with the attributes and nested elements for the Derby JDBC provider. Note how datasources are defined. Look at DefaultDataSource, which is one of the definitions.

    2.3.4  The serverindex.xml file, installed applications, and ports

    The serverindex.xml file contains information about the ports and the applications for the servers that are defined under a node. Open the file named profile_root/config/cells/devCell/nodes/devNode/serverindex.xml and familiarize yourself with its contents. Look at the deployedApplications elements to determine which applications have been installed. Look at the specialEndPoints elements for the port numbers assigned to various ports. 

    Note the following ports:

    SOAP_CONNECTOR_ADDRESS	The port you use when using wsadmin through the SOAP connector, the default

    WC_adminhost	The port you use to access the administrative console

    WC_defaulthost	The port you use to access your applications

    2.3.5  The server.xml file

    The server.xml file contains the settings for the JVM, JMX connectors, thread pools, web container, and Enterprise JavaBeans (EJB) container settings. Open profile_root/config/cells/devCell/nodes/devNode/servers/server1/server.xmland familiarize yourself with its contents. Look for the element jvmEntries, which corresponds to the settings for the JVM. Note the settings for the attributes verboseGarbageCollection and debugMode. Also, note the potential absence of the initialHeapSize and maximumHeapSize attributes. If these attributes are not set in the configuration file, the server uses built-in default values, which are 50 Mb and 256 Mb.

    2.4  Application-related files

    When you deploy a Java Enterprise Edition (JEE) application to WebSphere, the application is stored in the config/cells/devCell/applications directory. To see an example, go to the profile_root/config/cells/devCells/applications/DefaultApplication.ear directory. The DefaultApplication.ear file that was input to application deployment is stored here. You need additional files to enable the application to run in the WebSphere environment. Open profile_root/config/cells/devCell/applications/DefaultApplication.ear/deployments/DefaultApplication/deployment.xmland look for these names:

    binariesURL	Where the application is extracted so that the application server run time can read the contents to run the application. Note the use of variables $(APP_INSTALL_ROOT) and $(CELL) in the path. You can find the values in one of the variables.xml files. 	

    classloader	How WebSphere loads classes. You can obtain more information about class loaders in the WebSphere Application Server V7.0 Information Center. 	

    targetMappings	The application server that a module is to run. For our environment, there is only one application server. 	

    During application deployment, WebSphere also generates a set of binding files that map the resource references in the deployment descriptor or annotations in the application modules to corresponding WebSphere artifacts. Open the file named profile_root/config/cells/devCell/applications/DefaultApplication.ear/deployments/DefaultApplication/DefaultWebApplication.war/WEB-INF/ibm-web-bnd.xml. Note how it specifies that the ejb reference EjbRef_1 in the web module maps to an EJB whose Java Naming and Directory Interface (JNDI) name is Increment. 

    Open the file that is named profile_root/config/cells/devCell/applications/DefaultApplication.ear/deployments/DefaultApplication/Increment.jar/META-INF/ibm-ejb-jar-bnd.xmi. Note the ejbBindings element that specifies the JNDI name for the EJB as Increment. Also, note the defaultCMPConnectionfactory that uses the DefaultDataSource data source.

    2.4.1  Configuration compared to runtime changes

    Several of the MBean operations change the files in the configuration repository. These changes are categorized as configuration changes. Other MBean operations only affect the in-memory state of the application server. These changes are categorized as runtime changes. Configuration changes are made within the scope of a session. Whenever you log in to the administrative console, a session is used to track your changes. The intermediate changes are stored in a temporary workspace. When you use the wsadmin scripting command to connect to the application server, a new session and its associated temporary workspace are created for the duration of wsadmin.

    Configuration changes are not saved to the master configuration repository until you explicitly save your changes, either through the administrative console or through wsadmin. The temporary workspace files are stored in the profile_root/wstemp directory, with a separate subdirectory created for each session. The wsadmin session names start with the prefix Script. The administrative console sessions are digits, for example, 111578566.

    In general, the operations of ConfigService, AppManagement, and CommandManager MBeans are used to make configuration changes. After saving the configuration, you need to restart the application server for the run time to pick up the changes. One exception is for applications. If you only deploy or update an application, the run time is able to load it without having to restart the application server. 

    2.5  Command-line tools

    Command-line tools reside in the profile_root/bin directory. The tools that you use frequently are startServer, stopServer, serverStatus, and versionInfo.

    2.5.1  The startServer command

    Use the startServer command to start an application server. Use this syntax:

    startServer server [options]

    Our server name is server1. The following options are the most useful options:

    -help	Print available options.

    -trace	Enables tracing of the startServer command itself. The trace can be found at profile_root/logs/server1/startServer.log.

    -script	Generates the start_server1 batch file that you can call directly to start the server. It is useful for debugging initial JVM start issues before it has a chance to write to log files.

    Example 2-1 shows sample output from the startServer command.

    Example 2-1   The startServer command output
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    startServer server1

    ADMU0116I: Tool information is being logged in file

               C:\was\profiles\dev\logs\server1\startServer.log

    ADMU0128I: Starting tool with the dev profile

    ADMU3100I: Reading configuration for server: server1

    ADMU3200I: Server launched. Waiting for initialization status.

    ADMU3000I: Server server1 open for e-business; process id is 2512
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    You can find the process ID of the server in the following places:

    •The output of the startServer command

    •profile_root/logs/server1/startServer.log

    •profile_root/logs/server1/SystemOut.log

    2.5.2  The stopServer command

    Use the stopServer command to stop an application server. Use this syntax:

    stopServer server [options]

    Our server name is server1. The following options are the most useful options:

    -help	Print usage information.

    -trace	Print a trace of the command.

    -username	The user name to access the application server.

    -password	The password needed to access the application server.

     

    
      
        	
          Note: Sometimes, the server can stop to the extent that you are unable to connect to it through JMX. This situation happens rarely, but when it happens, the stopServer command reports that it is unable to contact the server. You need to use an operating system tool, such as Microsoft Windows task manager, to terminate the server. 

        
      

    

    Example 2-2 shows sample output from the stopServer command.

    Example 2-2   The stopServer command output
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    stopServer server1 -user <user> -password <password>

    ADMU0116I: Tool information is being logged in file

               C:\was\profiles\dev\logs\server1\stopServer.log

    ADMU0128I: Starting tool with the dev profile

    ADMU3100I: Reading configuration for server: server1

    ADMU3201I: Server stop request issued. Waiting for stop status.

    ADMU4000I: Server server1 stop completed.
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    2.5.3  serverStatus

    Use the serverStatus command to check the status of an application server. Use this syntax:

    serverStatus server [options]

    Our server name is server1. The following options are the most useful options:

    -help	Print usage information.

    -username	The user name to access the application server.

    -password	The password needed to access the application server.

     

    
      
        	
          Note: Sometimes the server might stop to the extent that you are unable to connect to it through JMX. This situation happens rarely, but when it does happen, the serverStatus command reports that it is unable to contact the server.

        
      

    

    Example 2-3 shows sample output from the serverStatus command.

    Example 2-3   The serverStatus command output
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    serverStatus.bat server1 -user <user> -password <password>

    ADMU0116I: Tool information is being logged in file

               C:\was\profiles\dev\logs\server1\serverStatus.log

    ADMU0128I: Starting tool with the dev profile

    ADMU0500I: Retrieving server status for server1

    ADMU0508I: The Application Server "server1" is STARTED
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    2.5.4  The versionInfo command

    Use the versionInfo command to display your version of WebSphere. Example 2-4 shows sample output from the versionInfo command.

    Example 2-4   The versionInfo command output
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    Installed Product

    --------------------------------------------------------------------

    Name                     IBM WebSphere Application Server

    Version                  7.0.0.0

    ID                       BASE

    Build Level              r0835.03

    Build Date               8/31/08
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    The version number is encoded as v.w.x.y, where v is the major version, w is the minor version, and x.y are the patch levels. For example, 7.0.0.0 is the first version of WebSphere V7, and 7.0.0.13 is 13th patch level for V7. 

    2.6  Administrative console

    The WebSphere administrative console offers a graphical web-based administrative interface for you to use to configure and manage the resources within the scope of the console. The administrative console is the most user friendly administrative tool for getting started with WebSphere.

    2.6.1  Logging in to the administrative console

    After starting the application server, open a browser and type the following URL:

    http://localhost:9060/ibm/console

    Type the user ID and password to log in to the administrative console.

    You can also access the administrative console by using the Microsoft Windows Start menu: Start → All Programs → IBM WebSphere → Application Server V7.0 → Profiles → dev.

    2.6.2  Administrative console layout

    Figure 2-3 shows the administrative console after you log in.
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    Figure 2-3   WebSphere administrative console

    On the left side of the console is the navigation tree where you can navigate to other areas of interest, for example, Applications or Servers. In the middle of the console is an area for messages. After you log in, the console displays welcome messages. As you continue to use the console, it also displays error messages or a link allowing you to save your configuration changes. Underneath the messages is a workspace area for additional panels as you navigate through the navigation tree. In the current view, the workspace is empty. On the right is the area with additional panels to provide more information about the current page. This area is where the Help panel displays when you navigate to other pages.

    2.6.3  Follow the breadcrumb

    Start your interaction with the console from the navigation tree:

    1.	Select Servers → Server Types → WebSphere application servers. 

    2.	In the workspace area, click server1. This action displays the Detail panel for server1, as shown in Figure 2-4 on page 31.
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    Figure 2-4   Administrative console detail pane

    At the top of the workspace area, you can see the breadcrumb Application servers > server1. This breadcrumb shows the path that you have followed to get to this page. Part of the breadcrumb is a link that allows you to go back to a previous path in the navigation. For example, you can click Application servers to go back to the starting panel for application servers.

    2.6.4  Configuration compared to run time

    The console has Configuration and Runtime tabs. 

    •Configuration changes persist to the configuration repository and require a server restart for the changes to take place. 

    •Runtime changes apply immediately to the running state of the application server.   

    Browse attributes and the links under server1. Compare what you see to the elements and attributes in server.xml. Note that the administrative console Server panel is a front end to viewing and editing the contents of server.xml. Where there is a Runtime tab, click it to see what runtime operations are available. 

    2.6.5  Saving or discarding configuration changes

    Follow these steps to save configuration changes:

    1.	Select Application server → server1 → Process Definitions → Java Virtual Machine. 

    2.	Change the maximum heap size to 512. 

    3.	Click OK. 

    4.	Under the Messages area, click Save.   

    5.	Check server.xml, and ensure that the attribute has been set to maximumHeapSize=“512”.

    You do not have to save every change. The recommendation is for you to make all the related changes first, and then save all changes at one time. This approach allows you to exit if for any reason you make a mistake in one of the intermediate steps. Use the following steps as an example:

    1.	Select Application server → server1 → Process Definitions → Java Virtual Machine.

    2.	Change the maximum heap size to 1024. 

    3.	Click OK. 

    4.	Click Review, and then click Discard. 

    5.	Navigate back and ensure that the changes have been discarded.

    2.6.6  Ports

    You can find the ports on which the server is listening by using the administrative console by going to Application servers → server1 → Ports.

    Table 2-1 shows the ports and their default values.

    Table 2-1   Port default values

    
      
        	
          Port name

        
        	
          Default value

        
      

      
        	
          SOAP_CONNECTOR_ADDRESS (SOAP Connector Port)

        
        	
          8880

        
      

      
        	
          SIP_DEFAULTHOST_SECURE (SIP Container Secure Port)

        
        	
          5061

        
      

      
        	
          SIP_DEFAULTHOST (SIP Container Port)

        
        	
          5060

        
      

      
        	
          SIB_ENDPOINT_ADDRESS (Service Integration Port)

        
        	
          7276

        
      

      
        	
          WC_defaulthost_secure (HTTPS Transport Port)

        
        	
          9443

        
      

      
        	
          DCS_UNICAST_ADDRESS (High Availability Manager Communication Port)

        
        	
          9353

        
      

      
        	
          SIB_MQ_ENDPOINT_SECURE_ADDRESS (MQ Transport Secure Port)

        
        	
          5578

        
      

      
        	
          WC_adminhost_secure (Administrative Console Secure Port)

        
        	
          9043

        
      

      
        	
          CSIV2_SSL_MUTUALAUTH_LISTENER_ADDRESS (CSIV2 Client Authentication Listener Port)

        
        	
          9402

        
      

      
        	
          ORB_LISTENER_ADDRESS (ORB Listener Port)

        
        	
          9100

        
      

      
        	
          BOOTSTRAP_ADDRESS (Bootstrap Port)

        
        	
          2809

        
      

      
        	
          CSIV2_SSL_SERVERAUTH_LISTENER_ADDRESS (CSIV2 Server Authentication Listener Port)

        
        	
          9403

        
      

      
        	
          IPC_CONNECTOR_ADDRESS (IPC Connector Port)

        
        	
          9633

        
      

      
        	
          SIB_ENDPOINT_SECURE_ADDRESS (Service Integration Secure Port)

        
        	
          7289

        
      

      
        	
          WC_defaulthost (HTTP Transport Port)

        
        	
          9080

        
      

      
        	
          SIB_MQ_ENDPOINT_ADDRESS (MQ Transport Port)

        
        	
          5558

        
      

      
        	
          SAS_SSL_SERVERAUTH_LISTENER_ADDRESS 

        
        	
          9401

        
      

      
        	
          WC_adminhost (Administrative Console Port)

        
        	
          9060

        
      

    

    2.6.7  Applications

    To access enterprise applications, as shown in Figure 2-5, select Applications → Application Types → WebSphere enterprise applications.
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    Figure 2-5   WebSphere Enterprise Applications

    Starting and stopping an application

    To start an application, such as DefaultApplication, select the application and click Start. To stop an application, select it and click Stop. You can also use the Install and Uninstall buttons to install or uninstall applications. Go to Enterprise Applications → DefaultApplication to learn more about the attributes and the links on this page.

    Uninstalling an application

    Use the following steps to uninstall the ivtApp application:

    1.	Select the ivtApp application from the list, and click Uninstall. 

    2.	Follow the steps in the wizard to uninstall the application. 

    3.	Click Save to save the changes.

    Installing an application

    Use the following steps to install the ivtApp application:

    1.	Uninstall the ivtApp application, if it is not already uninstalled.

    2.	Click Install to start the application deployment wizard.

    3.	Browse to INSTALL/installableApps/ivtApp.ear. Follow the wizard, using all of the default settings.

    4.	Save the configuration.

    5.	Select the new application (IVT Application), and click Start.

    6.	Go to the following URL:

    http://localhost:9080/ivt/ivtservlet

    Updating an application

    To update an application, you can uninstall and then install the application. Or, you can click Update on the Enterprise application panel. Choosing the default option allows you to update an entire application. Application update also allows you to update specific modules or files if your development environment has the capability to generate just the changed files since the last deployment. 

    2.6.8  Scoping

    You can select the scope for variables and resources through the administrative console. For example, select Environment → WebSphere variables. Select the scope for which you want to work with the variables, as shown in Figure 2-6.
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    Figure 2-6   Scope for WebSphere variables

    2.7  The wsadmin command and scripting

    Although the administrative console gives you the capabilities that you need to manage the WebSphere environment, you will soon find that you need a programmatic application programming interface (API) to increase your productivity with repetitive and commonly used functions. The wsadmin command is useful in this situation. The wsadmin command supports two scripting languages: Java TCL (Jacl) and Jython. The support for Jacl, based on TCL, is currently stabilized, meaning no new function is expected to be added in future versions of the product. Jython, based on Python, is the current recommended scripting language and is the scripting language that we use in this book.

    2.7.1  Configuring wsadmin

    The configuration file for wsadmin is in profile_root/properties/wsadmin.properties. For backward compatibility, the default language for wsadmin is Jacl. You can change the default language to the recommended Jython language by changing the value in the following line in wsadmin.properties from Jacl to Jython:

    com.ibm.ws.scripting.defaultLang=jython

    If you do not change this line, you must specify the -lang jython option every time that you start wsadmin. 

    2.7.2  Starting wsadmin

    The wsadmin command is located in profile_root/bin/wsadmin. The following options are the most useful:

    -user user	The user ID to access the application server.

    -password password	The password to access the application server.

    -c command	Executes a single command. Configuration changes are automatically saved.

    -f file	Executes the contents of a script file.

    -host host	The host name of the application server.

    -port port	The connector port of the application server.

    -lang jacl | jython	The scripting language.

    -conntype conntype	Specifies which connector to use, including SOAP, interprocess communication (IPC), Remote Method Invocation (RMI), and Java Specification Request (JSR) 160RMI (JSR160RMI).

    -help	Prints available options.

    2.7.3  Exiting wsadmin

    If you specify the -c option, the command is run before wsadmin exits. If you specify the -f option, the file containing the script is run before wsadmin exits. If you do not specify one of these options, wsadmin starts in interactive mode. To exit interactive mode, type exit.

    If you have made configuration changes, you need to type exit twice before the system allows you to exit with any changes discarded.

    Example 2-5 shows a sample session that starts wsadmin in interactive mode and exits immediately.

    Example 2-5   Starting wsadmin and exiting 
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    C:\g\70x\Developer70\profiles\dev\bin>.\wsadmin.bat -user <user> -password <password>

    WASX7209I: Connected to process "server1" on node devNode using SOAP connector;

     The type of process is: UnManagedProcess

    WASX7031I: For help, enter: "print Help.help()"

    wsadmin>exit
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    2.7.4  wsadmin objects

    The wsadmin command has five administrative objects that provide server configuration and management capabilities:

    •“Help” on page 36

    •“AdminControl” on page 37

    •“AdminConfig” on page 40

    •“AdminTask” on page 46

    •“AdminApp” on page 48

    Use the Help object to provide help in interactive mode. You can use the other objects to perform various administrative tasks. 

    Help

    The Help object contains methods to print information about MBeans and other wsadmin objects. Start wsadmin in interactive mode, and type this command:

    wsadmin>print Help.help()

    A list of commands supported by the Help object displays, as shown in Example 2-6.

    Example 2-6   wsadmin help object supported commands
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    wsadmin>print Help.help()

    WASX7028I: The Help object has two purposes:

     

    First, provide general help information for the the objects

            supplied by wsadmin for scripting: Help, AdminApp, AdminConfig,

            and AdminControl.

     

            Second, provide a means to obtain interface information about

            MBeans running in the system.  For this purpose, a variety of

            commands are available to get information about the operations,

            attributes, and other interface information about particular

            MBeans.

     

            The following commands are supported by Help; more detailed

            information about each of these commands is available by using the

            "help" command of Help and supplying the name of the command

            as an argument.

     

    attributes              given an MBean, returns help for attributes

    operations              given an MBean, returns help for operations

    constructors            given an MBean, returns help for constructors

    description             given an MBean, returns help for description

    notifications           given an MBean, returns help for notifications

    classname               given an MBean, returns help for classname

    all                     given an MBean, returns help for all the above

    help                    returns this help text

    AdminControl            returns general help text for the AdminControl object

    AdminConfig             returns general help text for the AdminConfig object

    AdminApp                returns general help text for the AdminApp object

    AdminTask               returns general help text for the AdminTask object

    wsadmin                 returns general help text for the wsadmin script

                            launcher

    message                 given a message id, returns explanation and

                            user action message
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    AdminControl

    You use AdminControl to access MBeans that are not ConfigService, CommandManager, or AppManagement. These MBeans affect the runtime behavior in the application server. 

    Getting help with AdminControl()

    Use the following command to get help with the syntax of the AdminControl object:

    wsadmin>print AdminControl.help()

    This command displays a complete description of all of the commands that are supported by AdminControl. If you want to get a detailed description of a specific command, you can narrow your search, as shown in Example 2-7.

    Example 2-7   wsadmin AdminControl help query
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    wsadmin>print AdminControl.help ("queryMBeans")

    WASX7456I: Method: queryMBeans

     

            Arguments: object name

     

            Description: Returns a Set containing ObjectInstances object

            that match the input object name.

     

            Method: queryMBeans

     

            Arguments: object name (type ObjectName), query (type QueryExp)

     

            Description: Returns a Set containing ObjectInstances object

            that match the input object name and query.
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    Getting MBean ObjectName

    Each MBean has an object reference that is stored as an ObjectName. ObjectName has the following format:

    “domain:key1=val1,key2=val2,...”

    WebSphere MBeans all use the domain WebSphere. For our single server environment, the most important keys are type and name.

    The following types of MBeans are useful for the development environment:

    JVM	To get or set information about the JVM

    Server	Information about the application server

    ApplicationManager	For starting and stopping applications

    Application	One MBean for each application currently deployed and started in the environment	

    Use the following command to query all available MBeans:

    wsadmin>print AdminControl.queryNames("*:*")

    To query all MBeans for a particular type, use the following *:type=type,* pattern, as shown in Example 2-8.

    Example 2-8   wsadmin AdminControl MBean type query
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    wsadmin>print AdminControl.queryNames("*:type=JVM,*")

    WebSphere:name=JVM,process=server1,platform=proxy,node=devNode,j2eeType=JVM,J2EEServer=server1,version=7.0.0.0,type=JVM,mbeanIdentifier=JVM,cell=devCell,spec=1.0
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    If you are interested in only one of the potentially many matching MBeans, use the example that is shown in Example 2-9.

    Example 2-9   wsadmin AdminControl MBean application query
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    wsadmin>AdminControl.completeObjectName("*:type=Application,*")

    WASX7026W: String "*:type=Application,*" corresponds to 10 different MBeans; returning first one.

    'WebSphere:name=ibmasyncrsp,process=server1,platform=dynamicproxy,node=devNode,J2EEName=ibmasyncrsp,Server=server1,version=7.0.0.0,type=Application,mbeanIdentifier=cells/devCell/applications/ibmasyncrsp.ear/deployments/ibmasyncrsp/deployment.xml#ApplicationDeployment_1185820123453,cell=devCell,spec=1.0'
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    Listing MBean attributes and operations

    Use the Help command to list the attributes and operations of an MBean, as shown in Example 2-10.

    Example 2-10   wsadmin AdminControl MBean attributes and operations query
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    wsadmin>server=AdminControl.queryNames("*:type=Server,*")

    wsadmin>print Help.attributes(server)

    Attribute                       Type                            Access

    name                            java.lang.String                RO

    shortName                       java.lang.String                RO

    threadMonitorInterval           int                             RW

    threadMonitorThreshold          int                             RW

    threadMonitorAdjustmentThreshold  int                             RW

    pid                             java.lang.String                RO

    cellName                        java.lang.String                RO

    ...

     

    wsadmin>print Help.operations(server)

    Operation

    java.lang.String getName()

    java.lang.String getShortName()

    int getThreadMonitorInterval()

    void setThreadMonitorInterval(int)

    int getThreadMonitorThreshold()

    void setThreadMonitorThreshold(int)

    int getThreadMonitorAdjustmentThreshold()

    void setThreadMonitorAdjustmentThreshold(int)

    ...
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    JavaDoc for MBean attributes and operations

    To get a list of all available MBeans and their attributes and operations, go to the WebSphere Application Server Version 7.0 Information Center at this website: 

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp

    From the navigation tree, click WebSphere Application Server (Distributed and Windows) → Reference → Programing interfaces → Mbean interfaces. A list of MBeans displays. Find the Server MBean, and click it. The JavaDoc for the Server MBean displays, as shown in Figure 2-7. You can also browse other beans using the same procedure.

    [image: ]

    Figure 2-7   MBean JavaDoc in the WebSphere Information Center

    Setting and getting attributes

    Use AdminControl.setAttribute() to set an attribute on a MBean and AdminControl.getAttribute() to get an attribute. Example 2-11 shows how to set and query the attribute that the thread monitor uses to determine how long to wait before issuing a warning message that a thread has stopped.

    Example 2-11   wsadmin AdminControl set and get attributes
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    wsadmin>server=AdminControl.queryNames("*:type=Server,*")

    wsadmin>AdminControl.setAttribute(server, 'threadMonitorInterval', '240')

    ''

    wsadmin>AdminControl.getAttribute(server, 'threadMonitorInterval')'240'
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    Invoking an operation on an MBean

    Use the invoke method to invoke an operation on an MBean. Example 2-12 shows how to get the value of a system property in the application server JVM.

    Example 2-12   wsadmin invoke system properties operation
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    wsadmin>jvm=AdminControl.queryNames("*:type=JVM,*")

    wsadmin>AdminControl.invoke(jvm, "getProperty", "path.separator")

    ';'
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    You can obtain the value of an attribute by invoking the get <attributeName> method, and you can set the value of an attribute by using the set <attributeName> method, as shown in Example 2-13.

    Example 2-13   wsadmin AdminControl invoke server intervals set and get operations
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    wsadmin>server=AdminControl.queryNames("*:type=Server,*")

    wsadmin>AdminControl.invoke(server, "setThreadMonitorInterval", "360")

    ''

    wsadmin>AdminControl.invoke(server, "getThreadMonitorInterval")

    '360'
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    AdminConfig

    The AdminConfig object allows you to access objects in the WebSphere configuration model and to persist them in the configuration repository.

    Getting help

    Use this command to get a list of operations on the AdminConfig object:

    wsadmin>print AdminConfig.help()

    Listing object types

    To list object types in the configuration model, see Example 2-14.

    Example 2-14   wsadmin AdminConfig list objects
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    wsadmin>print AdminConfig.types()

    AccessPointGroup

    ActivationSpec

    ActivationSpecTemplateProps

    ActiveAffinityType

    ActivitySessionService

    AdminAgentRegistration

    ...
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    Getting atttributes 

    Use AdminConfig.attributes(“type”) to list the attributes for a type, as shown in Example 2-15. The attributes of a type are persisted in the .xml configuration file as attributes and elements.

    Example 2-15   wsadmin AdminConfig list attributes
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    wsadmin>print AdminConfig.attributes("DataSource")

    authDataAlias String

    authMechanismPreference ENUM(BASIC_PASSWORD, KERBEROS)

    category String

    connectionPool ConnectionPool

    datasourceHelperClassname String

    description String

    diagnoseConnectionUsage boolean

    jndiName String

    logMissingTransactionContext boolean

    manageCachedHandles boolean

    mapping MappingModule

    name String

    preTestConfig ConnectionTest

    properties Property(TypedProperty, DescriptiveProperty)*

    propertySet J2EEResourcePropertySet

    provider J2EEResourceProvider@

    providerType String

    relationalResourceAdapter J2CResourceAdapter@

    statementCacheSize int

    xaRecoveryAuthAlias String
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    Required attributes of a type

    You must specify the required attributes of a type when creating a new object of that type, as shown in Example 2-16.

    Example 2-16   wsadmin AdminConfig required attributes
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    wsadmin>print AdminConfig.required("DataSource")

    Attribute                       Type

    name                            String
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    Default values for a type

    The default values for a type are not persisted in the configuration files, as shown in Example 2-17.

    Example 2-17   wsadmin AdminConfig default values
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    wsadmin>print AdminConfig.defaults("DataSource")

    Attribute                       Type                            Default

    name                            String

    jndiName                        String

    description                     String

    category                        String

    providerType                    String

    authMechanismPreference         ENUM                            BASIC_PASSWORD

    authDataAlias                   String

    manageCachedHandles             boolean                         false

    logMissingTransactionContext    boolean                         true

    xaRecoveryAuthAlias             String

    diagnoseConnectionUsage         boolean                         false

    statementCacheSize              int                             10

    datasourceHelperClassname       String

    provider                        J2EEResourceProvider

    propertySet                     J2EEResourcePropertySet

    connectionPool                  ConnectionPool

    preTestConfig                   ConnectionTest

    mapping                         MappingModule

    properties                      Property

    relationalResourceAdapter       J2CResourceAdapter
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    JavaDoc for configuration types

    The JavaDoc for the types in the configuration model ship with the product and are at this location:

    INSTALL/web/apiDocs/index.html

    You need to know the package name for the type for which you are looking so that you can navigate to it from the navigation tree. Look at the XML namespace in the .xml file in the configuration repository, for example, to find the JavaDoc for a DataSource, and look at resources.xml to find the XML namespace:

      xmlns:resources.jdbc="http://www.ibm.com/websphere/appserver/schemas/5.0/resources.jdbc.xmi"

    By convention, the starting package is resource, and the subpackage is jdbc, as shown in Figure 2-8 on page 43.
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    Figure 2-8   JavaDoc for DataSource configuration

    Configuration ID

    You use the configuration ID to uniquely identify an instance of a type in the configuration. Many operations in AdminConfig, including showing attributes, modifying attributes, and creating children instances, require a configuration ID. For example, the following configuration ID is for server1:

    server1(cells/devCell/nodes/devNode/servers/server1|server.xml#Server_1183122130078)

    You can use AdminConfig.list() to list all of the configuration IDs of a particular type, as shown in Example 2-18.

    Example 2-18   wsadmin AdminConfig.list
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    wsadmin>AdminConfig.list("Cell")

    'devCell(cells/devCell|cell.xml#Cell_1)'

     

    wsadmin>AdminConfig.list("Node")

    'devNode(cells/devCell/nodes/devNode|node.xml#Node_1)'

     

    wsadmin>AdminConfig.list("Server")

    'server1(cells/devCell/nodes/devNode/servers/server1|server.xml#Server_1183122130078)'

     

    wsadmin>AdminConfig.list("JavaVirtualMachine")

    '(cells/devCell/nodes/devNode/servers/server1|server.xml#JavaVirtualMachine_1183122130078)'

     

    wsadmin>print AdminConfig.list("DataSource")

    "Default Datasource(cells/devCell/nodes/devNode/servers/server1|resources.xml#DataSource_1183122153625)"

    DefaultEJBTimerDataSource(cells/devCell/nodes/devNode/servers/server1|resources.xml#DataSource_1000001)

    PLANTSDB(cells/devCell/nodes/devNode/servers/server1|resources.xml#DataSource_1183122165968)

    PLANTSDBNonJTA(cells/devCell/nodes/devNode/servers/server1|resources.xml#DataSource_1204733259593)
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    Use AdminConfig.getid() to search for the configuration ID of a configuration object in a path, as shown in Example 2-19. 

    Example 2-19   wsadmin AdminConfig.getid configuration IDs
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    wsadmin>AdminConfig.getid("/Node:devNode/Server:server1/")

    'server1(cells/devCell/nodes/devNode/servers/server1|server.xml#Server_1183122130078)'

     

    wsadmin>AdminConfig.getid("/Node:devNode/Server:server1/JDBCProvider:Derby JDBC Provider/DataSource:Default Datasource")

    '"Default Datasource(cells/devCell/nodes/devNode/servers/server1|resources.xml#DataSource_1183122153625)"'
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    You can limit your search in AdminConfig.list() by including a scope. In Example 2-20, the search looks for all JDBCProviders under server1.

    Example 2-20   wsadmin AdminConfig.getid limited list search

    [image: ]

    wsadmin>server=AdminConfig.getid("/Node:devNode/Server:server1/")

    wsadmin>print AdminConfig.list("JDBCProvider", server)

    "Derby JDBC Provider (XA)(cells/devCell/nodes/devNode/servers/server1|resources.xml#builtin_jdbcprovider)"

    "Derby JDBC Provider(cells/devCell/nodes/devNode/servers/server1|resources.xml#JDBCProvider_1183122153343)"

    "Samples Derby JDBC Provider (XA)(cells/devCell/nodes/devNode/servers/server1|resources.xml#JDBCProvider_1183122165828)"
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    Displaying and setting attributes

    Use AdminConfig.show() to show the attributes of a configuration object, as shown in Example 2-21 on page 45.

    Example 2-21   wsadmin AdminConfig.getid attributes search
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    wsadmin>ds=AdminConfig.getid("/Node:devNode/Server:server1/JDBCProvider:Derby JDBC Provider/DataSource:Default Datasource")

    wsadmin>print AdminConfig.show(ds)

    [authMechanismPreference BASIC_PASSWORD]

    [connectionPool (cells/devCell/nodes/devNode/servers/server1|resources.xml#ConnectionPool_1183122153625)]

    [datasourceHelperClassname com.ibm.websphere.rsadapter.DerbyDataStoreHelper]

    ...
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    AdminConfig.show() does not follow attributes that are configuration IDs that point to a separate type. To show all attributes, use Adminconfig.showall(), as shown in Example 2-22.

    Example 2-22   wsadmin AdminConfig.showall
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    wsadmin>print AdminConfig.showall(ds)

    [authMechanismPreference BASIC_PASSWORD]

    [connectionPool [[agedTimeout 0]

    [image: ]

    Use AdminConfig.showAttribute() to show a specific attribute, as shown in Example 2-23. 

    Example 2-23   wsadmin AdminConfig.showAttribute
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    wsadmin>AdminConfig.showAttribute(ds, "connectionPool")

    '(cells/devCell/nodes/devNode/servers/server1|resources.xml#ConnectionPool_1183122153625)'
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    Because the attribute returned is a configuration ID, you can use it for other configuration operations, as shown in Example 2-24.

    Example 2-24   wsadmin AdminConfig.showAttribute 
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    wsadmin>ds=AdminConfig.getid("/Node:devNode/Server:server1/JDBCProvider:Derby JDBC Provider/DataSource:Default Datasource")

    wsadmin>cp=AdminConfig.showAttribute(ds, "connectionPool")

    wsadmin>print AdminConfig.show(cp)

    [agedTimeout 0]

    [connectionTimeout 180]

    ...
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    Use AdminConfig.modify() to modify an attribute of a configuration object. Example 2-25 shows how to change the trace specification for the application server to indicate what packages to trace.

    Example 2-25   wsadmin AdminConfig.modify
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    wsadmin>server=AdminConfig.getid("/Node:devNode/Server:server1/")

    wsadmin>ts=AdminConfig.list("TraceService", server)

    wsadmin>AdminConfig.showAttribute(ts, "startupTraceSpecification")

    '*=info'

    wsadmin>newAttr=[ ["startupTraceSpecification", "com.ibm.ws.management.*=all"] ]

    wsadmin>AdminConfig.modify(ts, newAttr)

    ''

    wsadmin>AdminConfig.showAttribute(ts, "startupTraceSpecification")

    'com.ibm.ws.management.*=all'
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    Saving or discarding changes

    The changes that you make through AdminConfig are stored in the configuration workspace until you save your changes. Make all of your configuration changes and save them one time at the end so that you do not get partial changes saved to the master repository. This approach is also better for performance. Use the following wsadmin command to save your changes:

    wsadmin>AdminConfig.save()

    Use this command to discard all modifications that have been made since the last change:

    wsadmin>AdminConfig.reset()

    Use this command to see which files have been modified in the temporary workspace since your last save:

    wsadmin>AdminConfig.queryChanges()

    AdminTask

    AdminTask offers logical operations that might involve multiple steps to AdminConfig, and potentially to AdminControl. It also works with other configurations in the WebSphere configuration tree that are not part of the configuration model that is accessible through AdminConfig, such as user registries.

    Getting help with AdminTask 

    AdminTask commands are grouped into command groups. 

    The top-level help from AdminTask lists all of the options available for the AdminTask command, as shown in Example 2-26.

    Example 2-26   wsadmin AdminTask help
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    wsadmin>print AdminTask.help()
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    The commands in a command group are related, as shown in Example 2-27.

    Example 2-27   wsadmin AdminTask help
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    wsadmin>print AdminTask.help("-commandGroups")

    WASX8005I: Available admin command groups:

     

    AdminAgentNode - Admin Agent Managed Node related tasks

    AdminAgentSecurityCommands - Commands used to configure security-related items during Admin Agent registration.

    AdminReports - Admin configuration reports

    AdministrativeJobs - This command group contains all the job management commands.

    …
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    You can also use wildcards to search for command groups, as shown in Example 2-28.

    Example 2-28   wsadmin AdminTask help using wildcards
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    wsadmin>print AdminTask.help("-commandGroups", "*SIB*")

    WASX8005I: Available admin command groups:

     

    SIBAdminBusSecurityCommands - A group of commands that help configure SIB security.

    SIBAdminCommands - A group of commands that help configure SIB queues and messaging engines.

    SIBJMSAdminCommands - A group of commands that help configure SIB JMS connection factories, queues and topics.

    SIBWebServices - A group of commands to configure service integration bus Web services.
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    You can list commands under a command group, as shown in Example 2-29.

    Example 2-29   wsadmin AdminTask help listing commands under a command group
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    wsadmin>print AdminTask.help("SIBAdminCommands")

    WASX8007I: Detailed help for command group: SIBAdminCommands

     

    Description: A group of commands that help configure SIB queues and messaging engines.

     

    Commands:

    addSIBBootstrapMember - Nominates a server or cluster for use as a bootstrap server.

    addSIBPermittedChain - Adds the specified chain to the list of permitted chains for the specified bus.

    addSIBusMember - Add a member to a bus.
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    You can get help for a specific command, as shown in Example 2-30.

    Example 2-30   wsadmin AdminTask help
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    wsadmin>print AdminTask.help("createSIBus")

    WASX8006I: Detailed help for command: createSIBus

     

    Description: Create a bus.

     

    Target object:   None

     

    Arguments:

      *bus - Name of bus to create, which must be unique in the cell.

      description - Descriptive information about the bus.
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    Interactive mode and ports

    AdminTask commands support an interactive mode that prompts you for input if you use the '-interactive' option. For example, reportConfiguredPorts prompts you for the node to report port usage, as shown in Example 2-31.

    Example 2-31   wsadmin AdminTask reporting port usage
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    wsadmin>print AdminTask.reportConfiguredPorts('-interactive')

    Ports configured in cell {0}

     

    Generates a report of the ports configured in the cell

     

    Node name (node): devNode

     

    Ports configured in cell {0}

    F (Finish)

    C (Cancel)

     

    Select [F, C]: [F]

    WASX7278I: Generated command line: AdminTask.reportConfiguredPorts('[-node devNode]')

    Ports configured in cell devCell

     

    Node devNode / Server server1

        localhost:2809 BOOTSTRAP_ADDRESS

        localhost:8880 SOAP_CONNECTOR_ADDRESS

        localhost:9100 ORB_LISTENER_ADDRESS

        localhost:9401 SAS_SSL_SERVERAUTH_LISTENER_ADDRESS

        localhost:9403 CSIV2_SSL_SERVERAUTH_LISTENER_ADDRESS

        localhost:9402 CSIV2_SSL_MUTUALAUTH_LISTENER_ADDRESS

        *:9060 WC_adminhost

        *:9080 WC_defaulthost

        *:9353 DCS_UNICAST_ADDRESS

        *:9043 WC_adminhost_secure

        *:9443 WC_defaulthost_secure

        *:5060 SIP_DEFAULTHOST

        *:5061 SIP_DEFAULTHOST_SECURE

        *:7276 SIB_ENDPOINT_ADDRESS

        *:7286 SIB_ENDPOINT_SECURE_ADDRESS

        *:5558 SIB_MQ_ENDPOINT_ADDRESS

        *:5578 SIB_MQ_ENDPOINT_SECURE_ADDRESS

        ${LOCALHOST_NAME}:9633 IPC_CONNECTOR_ADDRESS
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    You can also use the listServerPorts command:

    wsadmin>print AdminTask.listServerPorts("-interactive")...

    Saving or discarding changes

    You can use AdminConfig commands to save or discard changes that you made through AdminTask. See “Saving or discarding changes” on page 46 for more information.

    AdminApp

    The AdminApp object allows you to manage Java Enterprise Edition (JEE) applications. You can list, install, uninstall, update, and edit an application.

    Help for AdminApp

    Use the following command to display help for AdminApp:

    wsadmin>print AdminApp.help()

    Listing applications

    You can list AdminApp applications, as shown in Example 2-32.

    Example 2-32   wsadmin AdminApp list applications
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    wsadmin>print AdminApp.list()

    DefaultApplication

    PlantsByWebSphere

    SamplesGallery

    ivtApp

    query
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    Uninstalling applications

    You can use AdminApp.uninstall() to uninstall an application, as shown in Example 2-33. Remember to save the changes.

    Example 2-33   wsadmin AdminApp uninstall applications

    [image: ]

    wsadmin>AdminApp.uninstall('ivtApp')

    ADMA5017I: Uninstallation of ivtApp started.

    ADMA5104I: The server index entry for WebSphere:cell=devCell,node=devNode is updated successfully.

    ADMA5102I: The configuration data for ivtApp from the configuration repository is deleted successfully.

    ADMA5011I: The cleanup of the temp directory for application ivtApp is complete.

    ADMA5106I: Application ivtApp uninstalled successfully.

    ''

    wsadmin>AdminConfig.save()
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    Installing applications

    Use AdminApp.installInteractive(filename) to let wsadmin prompt you for options to install the application, as shown in Example 2-34. You can substitute <INSTALL> with the actual installation directory in your environment. 

    Example 2-34   wsadmin AdminApp install applications
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    wsadmin>AdminApp.installInteractive('<INSTALL>/installableApps/ivtApp.ear')

    …

    Application name:  [IVT Application]: ivtApp

    …

    wsadmin>AdminConfig.save()

     

    The actual command used to deploy the application is found in <profile_root>/logs/wsadmin.traceout.  

    [8/19/10 14:04:04:812 CDT] 00000000 AdminAppClien A   WASX7278I: Generated command line: AdminApp.install('c:/g/70x/Developer70/installableApps/ivtApp.ear', '[-nopreCompileJSPs -distributeApp -nouseMetaDataFromBinary -nodeployejb -appname ivtApp -createMBeansForResources -noreloadEnabled -nodeployws -validateinstall off -noprocessEmbeddedConfig -filepermission .*\.dll=755#.*\.so=755#.*\.a=755#.*\.sl=755 -buildVersion WAS70.SERV1 [r0834.28] -noallowDispatchRemoteInclude -noallowServiceRemoteInclude -asyncRequestDispatchType DISABLED -nouseAutoLink]')
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    You can simplify the command to incorporate it into your own script:

    wsadmin>AdminApp.install('c:/g/70x/Developer70/installableApps/ivtApp.ear',  '[-appname ivtApp]')

    Updating an application

    If you want to update your application, you can either uninstall it followed by a reinstall, or you can use AdminApp.update() or AdminApp.updateInteractive(). You have the option to update the entire application or update only part of the application. You can use partial update if your development tool has the capability to generate only the files that have changed since the last deployment. 

    Editing an application

    Use AdminApp.edit() and AdminApp.editInteractive() to modify the information that you specified during the original application installation or update.

    console command assistance

    Operations carried out through the administrative console have equivalent commands in wsadmin. The administrative console offers command assistance by showing the most recent commands that it uses through the Help panel. Not all panels in the console offer command assistance, but the frequently used commands offer command assistance.

    Go to the administrative console and navigate to Enterprise Applications, and stop the DefaultApplication application. In the Help panel, click View administrative Scripting command for last action. A new window opens with the equivalent scripting function, as shown in Example 2-35.

    Example 2-35   Console command for wsadmin AdminControl
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    AdminControl.invoke('WebSphere:name=ApplicationManager,process=server1,platform=dynamicproxy,node=devNode,version=7.0.0.0,type=ApplicationManager,mbeanIdentifier=ApplicationManager,cell=devCell,spec=1.0', 'stopApplication', '[DefaultApplication]', '[java.lang.String]') 
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    Start the application, and look at the command assistance window, as shown in Example 2-36.

    Example 2-36   Console command assistance window
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    AdminControl.invoke('WebSphere:name=ApplicationManager,process=server1,platform=dynamicproxy,node=devNode,version=7.0.0.0,type=ApplicationManager,mbeanIdentifier=ApplicationManager,cell=devCell,spec=1.0', 'startApplication', '[DefaultApplication]', '[java.lang.String]') 

    AdminApp.list() 
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    Note that the output of command assistance gives you the exact parameter values that it uses. You can easily adopt this output to a script if you want to automate your administration through scripting, as shown in Example 2-37.

    Example 2-37   Console command assistance scripting example
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    wsadmin>appmgr=AdminControl.queryNames("*:type=ApplicationManager,*")

    wsadmin>AdminControl.invoke(appmgr,'stopApplication', '[DefaultApplication]', '[java.lang.String]')

    ''

    wsadmin>AdminControl.invoke(appmgr,'startApplication', '[DefaultApplication]', '[java.lang.String]')

    ''
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    You can further simplify the script by using another syntax for AdminControl.invoke(), as shown in Example 2-38.

    Example 2-38   Console command assistance scripting example
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    wsadmin>appmgr=AdminControl.queryNames("*:type=ApplicationManager,*")

    wsadmin>AdminControl.invoke(appmgr,'stopApplication', "DefaultApplication")

    ''

    wsadmin>AdminControl.invoke(appmgr,'startApplication', "DefaultApplication")

    ''
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    You can also configure command assistance to log output to a log file. Use Preferences in the command assistance window, as shown in Figure 2-9. The output goes to this log:

    <profile_root>/logs/server1/commandAssistanceJythonCommands_<username>.log
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    Figure 2-9   Configuring command assistance logging

    Script library

    If you need examples of ready to run scripts, go to the <INSTALL>/scriptLibraries directory. This directory contains sample scripts to handle application deployment, resource configuration, security configuration, and server configuration. Note that several of the scripts, such as managing clusters, creating application servers, and starting or stopping servers, only apply to the Network Deployment environment, not to our single server environment. 

    You can find documentation for the script library at the following website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp

    In the navigation tree, go to WebSphere Application Server (IBM i), Version 7.0 → Reference → Jython script library, as shown in Figure 2-10 on page 52.
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    Figure 2-10   WebSphere Information Center Jython script library

    Properties file-based configurations

    Properties file-based configuration is a WebSphere administration tool that gives you the ability to manage WebSphere configuration through human-readable text files. It is designed primarily as an alternative to the AdminConfig object in wsadmin. Rather than writing scripts to navigate the configuration tree to query for configuration IDs and calling methods to get and set attributes on the configuration instances, you can declare the path to the objects and their associated attribute names and values. In addition, you can use properties file-based configuration as an alternative syntax to AdminApp and certain AdminTask operations.

     

    
      
        	
          Note: Before attempting to use the examples in this section, ensure that your WebSphere Application Server is at Version 7.0.0.9 or later.

        
      

    

    Customizing your configuration using properties file-based configuration

    Figure 2-11 shows the WebSphere Information Center section for Properties File-Based Configuration. In the navigation tree, click Scripting the application server environment (wsadmin) → Using properties files to manage system configuration → Managing specific configuration objects using properties files.
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    Figure 2-11   WebSphere Information Center properties file-based configuration

    On this page are links to specific configuration objects in the WebSphere configuration that you want to modify. For example, if you want to modify the JavaVirtualMachine settings to the application server, click Java Virtual Machine(JVM). Read the document about what actions are supported for this configuration object. For Java Virtual Machine, the Modify action is supported. If we want to modify the initial heap size to 256 Mb and the maximum heap size to 512 Mb, we use the following steps to produce the properties file-based configuration file:

    1.	Copy the sample properties file-based configuration file into an editor.

    2.	Edit the sample to only the types and attributes that you want to modify. For example, to change the heap sizes, the type is JavaVirtualMachine, and the attributes are initialHeapSize and maximumHeapSize. Do not include any other attribute, because these attributes are used to override the current values in the application server.

    3.	Apply the properties file.

    Example 2-39 shows the resultant properties file.

    Example 2-39   Properties file-based configuration file example
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    #

    # Header

    #

    ResourceType=JavaVirtualMachine

    ImplementingResourceType=GenericType

    ResourceId=Cell=!{cellName}:Node=!{nodeName}:Server=!{serverName}:JavaProcessDef=:JavaVirtualMachine=

    AttributeInfo=jvmEntries

     

    #Properties

    #

    initialHeapSize=256 #integer,default(0)

    maximumHeapSize=512 #integer,default(0)

     

    EnvironmentVariablesSection

    #

    #Environment Variables

    cellName=devCell

    serverName=server1

    nodeName=devNode
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    Save the file as jvm.props, and apply wsadmin -c “command” (Example 2-40).

    Example 2-40   wsadmin .bat file
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    wsadmin.bat -c "AdminTask.applyConfigProperties('[-propertiesFileName jvm.props -reportFileName jvm.report]')" -user user -password password

    WASX7209I: Connected to process "server1" on node devNode using SOAP connector;  The type of process is: UnManagedProcess

    ''
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    You can verify that the configuration has been modified by examining server.xml. 

    You can make your jvm.props file environment neutral by placing the values of the variables into a separate environment variable file. We can create a separate environment variable file named env.props, as shown in Example 2-41.

    Example 2-41   jvm.props file with a neutral environment

    [image: ]

    cellName=devCell

    serverName=server1

    nodeName=devNode
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    We create a jvm1.props file, which is a copy of jvm.props but without the environment variable entries. We also change the heap sizes to 128 and 256. Example 2-42 shows the new jvm1.props file.

    Example 2-42   Copy of the jvm.props file
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    #

    # Header : Make sure JavaHome is not in the property list or it is unchanged as it is readonly

    #

    ResourceType=JavaVirtualMachine

    ImplementingResourceType=GenericType

    ResourceId=Cell=!{cellName}:Node=!{nodeName}:Server=!{serverName}:JavaProcessDef=:JavaVirtualMachine=

    AttributeInfo=jvmEntries

     

    #Properties

    #

    initialHeapSize=128 #integer,default(0)

    maximumHeapSize=256 #integer,default(0)
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    We apply the new properties, as shown in Example 2-43.

    Example 2-43   env.props file with variables
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    wsadmin -c "AdminTask.applyConfigProperties('[-propertiesFileName jvm1.props -variablesMapFileName env.props -reportFileName jvm1.report ]')" -user user -password password

    WASX7209I: Connected to process "server1" on node devNode using SOAP connector;  The type of process is: UnManagedProcess

    ''
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    You can verify that the configuration has been modified by examining server.xml. 

    Adding JVM system properties

    To add additional system properties, edit the systemProperties section of the JavaVirtualMachine, for example, to add myvar=myval to the system properties of the application server, as shown in Example 2-44.

    Example 2-44   systemProperties example
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    #

    # Header JVM System properties

    #

    ResourceType=JavaVirtualMachine

    ImplementingResourceType=Server

    ResourceId=Cell=!{cellName}:Node=!{nodeName}:Server=!{serverName}:JavaProcessDef=:JavaVirtualMachine=

    AttributeInfo=systemProperties(name,value)

    #

     

    #

    #Properties

    #

    myvar=myval
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    We save the changes in a file named jvmsystemprops.props and apply the new properties, as shown in Example 2-45.

    Example 2-45   Adding JVM system properties
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    wsadmin -c "AdminTask.applyConfigProperties('[-propertiesFileName jvmsystemprops.props -variablesMapFileName env.props -reportFileName jvmsystemprops.report ]')" -user user -password password

    WASX7209I: Connected to process "server1" on node devNode using SOAP connector;

     The type of process is: UnManagedProcess

    ''
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    You can verify that the system property has been added by examining server.xml. 

    Deleting system properties

    We delete the system properties in jvmsystemprops.props, but we use AdminTask.deleteConfigProperties, as shown in Example 2-46 on page 56.

    Example 2-46   Deleting JVM system properties
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    wsadmin -c "AdminTask.deleteConfigProperties('[-propertiesFileName jvmsystemprops.props -variablesMapFileName env.props -reportFileName jvmsystemprops.report ]')" -user user -password password

    WASX7209I: Connected to process "server1" on node devNode using SOAP connector;

     The type of process is: UnManagedProcess
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    You can verify that the system property has been deleted by examining server.xml. 

    Extracting the existing configuration through the properties file-based configuration

    You can also start with your current configuration by first extracting the configuration into a text file, editing it, and then applying it back. To extract the configuration, use the following command in wsadmin:

    AdminTask.extractConfigProperties (‘config id’ , ‘[options]’)

    The optional config id is the configuration ID of the configuration object whose properties you want to extract. If config id is not specified, wsadmin extracts all the properties of all of the configuration objects specified by the options parameter:

    -interactive	Interactive mode.

    -propertiesFileName name	Where the extracted file is stored. This option is required.

    -filtermechanism	Specifies the method to filter the configuration objects. The options that can be specified after this option parameter are ALL, NO_SUBTYPES, NO_SUBTYPES_AND_EXTENSIONS, and SELECTED_SUBTYPES. ALL specifies that all configuration objects will be included in the properties file, including children. NO_SUBTYPES specifies that no children objects will be extracted. NO_SUBTYPES_AND_EXTENSIONS affects the behavior when extracting all of the objects under a scope, such as a server or node. The extensions are additional files outside of the configuration model that can also be extracted through properties file-based configuration, for example, node-metadata.properties. SELECTED_SUBTYPES specifies that only the children whose types are listed under the option -selectedSubTypes will be extracted.	

    -options	Additional options. You should always use the [PortablePropertiesFile true] option to create an environment-neutral properties file.

    Example 2-47 shows how to extract the JavaVirtual machine entries from our environment.

    Example 2-47   Extracting JavaVirtual machine configuration 
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    AdminTask.extractConfigProperties('[-propertiesFileName jvm2.props -configData Server=server1 -options [[PortablePropertiesFile true]] -filterMechanism SELECTED_SUBTYPES -selectedSubTypes [JavaVirtualMachine ] ]')
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    After the extraction, edit jvm2.props, and then apply it back. Because the file contains the most recent snapshot of the server, you do not need to remove any attribute that you do not want changed, because there is no danger of it differing when you apply it. However, you might still want to remove them so that you are sure to apply only those changes that you want to make, and make it portable enough that it can be applied against other profiles. 

    Creating and deleting configurations

    As you browse each of the examples in the properties file-based configuration section of the Information Center, notice that certain types also support “create” or “delete” actions. Therefore, you can use properties file-based configuration to either create a new instance of the type or delete an instance. Follow the instructions to construct the properties file that is needed to create or delete the instance. We provide a specific example of how to create a JDBC data source in the next chapter. 

    2.8  Log files

    While the application server is running, it logs information about its tasks and processes. These log files are useful for problem determination within the application server, such as debugging applications, troubleshooting server crashes, and diagnosing server startup errors. These log files are located in this directory:

    profile_root\logs\server1

    Types of logs

    The following list describes the types of log files:

    native_stderr.log 	Contains text written to the stderr streams by native modules (.dlls, .exes, UNIX® libraries, and other modules), including the JVM, or other parts of the security implementation

    native_stdout.log	Contains text written to the stdout streams by native modules (.dlls, .exes, UNIX libraries, and other modules), including the JVM, or other parts of the security implementation

    serverStatus.log	Contains the trace produced when the serverStatus is called

    startServer.log	Contains the trace produced when startServer is called

    stopServer.log	Contains the trace produced when stopServer is called

    SystemErr.log	The JVM log that contains messages written to the System.err stream and information concerning exceptions, the stack trace, and the server run time

    SystemOut.log	The JVM log that contains messages written to the System.out stream and information concerning exceptions, the stack trace, and the server run time

    Trace.log	The log containing the trace output of the application server, if trace is enabled

    First Failure Data Capture (FFDC) log 

    	Saves information that is generated from a processing failure

    2.8.1  Log header

    Each log has a header that contains important information about its contents, including these headers:

    •Java Version

    •Java Compiler

    •Java VM Name

    •Java Home

    •ws.ext.dirs

    •Java Library Path

    •WebSphere Platform Version: Only included in startServer.log and stopServer.log

    •Host Operating System: Only included in startServer.log and stopServer.log logs

    •Process Name and Process Id: Only included in native_stderr.log, native_stdout.log, SystemErr.log, and SystemOut.log

    Example 2-48 and Example 2-49 show the log header formats.

    Example 2-48   Log file header format (Part 1 of 2)
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    ************ Start Display Current Environment

    ************

    Host Operating System is Windows XP, version 5.1

    build 2600 Service Pack 3

    Java version = J2RE 1.6.0 IBM J9 2.4 Windows XP

    x86-32 jvmwi3260-20080816_22093 (JIT enabled, AOT

    enabled) J9VM - 20080816_022093_lHdSMr JIT -

    r9_20080721_1330ifx2 GC - 20080724_AA, Java

    Compiler = j9jit24, Java VM name = IBM J9 VM

    was.install.root = C:\WAS

    user.install.root = C:\WAS\profiles\AppSrv01

    Java Home = C:\WAS\java\jre

    ws.ext.dirs =

    C:\\WAS\\java\\lib;C:\\WAS\\classes;C:\\WAS\\lib;

    C:\\WAS\\installedChannels;C:\\WAS\\lib\\ext;C:\\

    WAS\\web\\help;C:\\WAS\\deploytool\\itp\\plugins\

    \com.ibm.etools.ejbdeploy\\runtime
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    Example 2-49   Log file header format (Part 2 of 2)
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    Classpath =

    C:\WAS\profiles\AppSrv01\properties;C:\WAS\proper

    ties;C:\WAS\lib\startup.jar;C:\WAS\lib\bootstrap.

    jar;C:\WAS/lib/lmproxy.jar;C:\WAS/lib/urlprotocol

    s.jar;C:\was7000\java\lib\tools.jar

    Java Library path =

    C:\WAS\java\jre\bin;.;C:\WAS\bin;C:\WAS\java\bin;

    C:\WAS\java\jre\bin;C:\WAS\bin;C:\WAS\java\bin;C:

    \WAS\java\jre\bin;C:\WINDOWS\system32;C:\WINDOWS;

    C:\WINDOWS\System32\Wbem;C:\Program

    Files\IBM\Infoprint Select;C:\Notes;C:\Program

    Files\XLView;C:\lotus\compnent;C:\Utilities;C:\Pr

    ogram Files\Common Files\Lenovo;C:\program

    files\ibm\personal communications\;C:\Program

    Files\IBM\Trace Facility\;C:\Program

    Files\Intel\WiFi\bin\;C:\Program

    Files\ThinkPad\ConnectUtilities

    Current trace specification =

    *=info:com.ibm.*=all

    ************* End Display Current Environment

    *************
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    2.8.2  JVM Log Message Format

    SystemOut.log and SystemErr.log use the following format:

    timestamp threadId shortName eventType className methodName Message ID

    Where:

    timestamp	The date and time of the event

    threadID	The identifier (in Hexadecimal format) of the thread that generated the message

    shortName	The abbreviated name of the component that generated the message

    eventType	The type of message that was logged

    className	The Java class that logged the message (optional)

    methodName	The Java method that logged the message (optional)

    Message ID	The identified type of the message and component

    Event types

    Table 2-2 describes the types of message IDs.

    Table 2-2   Message IDs

    
      
        	
          ID

        
        	
          Description

        
      

      
        	
          F

        
        	
          Fatal message

        
      

      
        	
          W

        
        	
          Warning message

        
      

      
        	
          I

        
        	
          Informational message

        
      

      
        	
          D

        
        	
          Detail message

        
      

      
        	
          E

        
        	
          Error message

        
      

      
        	
          A

        
        	
          Audit message

        
      

      
        	
          C

        
        	
          Configuration message

        
      

    

    2.8.3  Sample log messages

    This section contains examples of informational, warning, and error messages. You can distinguish the type of the message by an I for informational, W for warning, and an E for error, as highlighted in Example 2-50, Example 2-51, and Example 2-52 on page 60.

    Example 2-50 shows an example of an informational message.

    Example 2-50   Informational message
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    [6/14/10 16:28:58:515 CDT] 00000000 ManagerAdmin

    I TRAS0017I: The startup trace state is

    *=info:com.ibm.*=all.
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    Example 2-51 shows an example of a warning message.

    Example 2-51   Warning message
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    [6/8/10 13:54:11:312 CDT] 00000000 SSLConfig

    W CWPKI0041W: One or more key stores are using

    the default password.
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    Example 2-52 shows an example of an error message.

    Example 2-52   Error message
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    [6/14/10 16:15:56:640 CDT] 00000000 WsServerLaunc

    E ADMU3027E: An instance of the server may

    already be running: server1
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    Native module log messages

    The native_stderr.log and native_stdout.log files log native processes that lie outside of the JVM and are primarily invoked during server startup and shutdown. For example, processes involving class loading and operating system (OS)-specific operations are logged here. Example 2-53 shows a sample of these logs.

    Example 2-53   Native module log messages
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    JVMVERB018W Invalid classpath entry:

    C:\WAS/java/jre/lib/ext/ibmorb.jar (file I/O failed)

    JVMVERB018W Invalid classpath entry:

    C:\WAS/java/jre/lib/ext/ibmext.jar (file I/O failed)

    ...

    class load: java/lang/Object

    class load: java/lang/J9VMInternals

    ...

    class unload:

    sun/reflect/GeneratedSerializationConstructorAccessor3

    class unload:

    sun/reflect/GeneratedSerializationConstructorAccessor2
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    2.8.4  FFDC logs

    FFDC stands for First Failure Data Capture. It is a framework that is used by the application server to collect errors early to an FFDC log, even if no tracing is enabled. These log files are deleted after a maximum number of days has passed, which can be set by performing the following steps: 

    1.	Open the ffdcRun.properties file that is located in the install_root/properties directory.

    2.	Change the value for the ExceptionFileMaximumAge property to the number of days between the FFDC log file purges. The value must be a positive number. The default is seven days. For example, ExceptionFileMaximumAge = 3 sets the default time to three days, and the log file is purged after three days. 

    3.	Repeat the previous steps to modify the ffdcStart.properties and ffdcStop.properties files.

    4.	Save the ffdcRun.properties file, and exit.

    If you see a message in the SystemOut.log file indicating that an FFDC incident stream file has been emitted, similar to what is shown in Example 2-54 on page 61, it is an indication that an FFDC log has been created for the incident.

    Example 2-54   SystemOut.log sample
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    [8/17/10 14:34:50:187 CDT] 00000014 FfdcProvider

    I com.ibm.ws.ffdc.impl.FfdcProvider logIncident

    FFDC1003I: FFDC Incident emitted on

    C:\was7000\profiles\dev\logs\ffdc\server1_24a424

    a4_10.08.17_14.34.50.12527037.txt

    com.ibm.ws.webcontainer.srt.BufferedWriter.write

    Out 416
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    FFDC logs are located at <install_root>\profiles\<profile_name>\logs\ffdc. There are two types of files:

    •Exception logs whose names are of the form server_name_Exception.log.

    •Incident Stream logs whose file names are of the form server_name_threadID_timestamp_sequence_number.txt.

    The exception logs have an entry for each of the FFDC incidents that happened since the server started. Example 2-55 shows a sample entry in an exception log.

    Example 2-55   Exception log sample
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    Index Count Time of first Occurrence Time of last Occurrence

    ------+------+---------------------------+---------------------------+

    0 1 8/17/10 14:34:50:109 CDT 8/17/10 14:34:50:109 CDT

    Exception

    -----------------------

    com.ibm.wsspi.webcontainer.ClosedConnectionException

    SourceId

    -----------------------

    com.ibm.ws.webcontainer.srt.BufferedWriter.writeOut

    ProbeId

    -----------------------

    416

    C:\was7000\profiles\dev\logs\ffdc\server1_24a424a4_10.08.17_14.34.50.12527037.t

    xt

    ------+------+---------------------------+---------------------------+---------

    --------------------
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    The incident stream contains more details about the exceptions. One incident stream file with a detailed thread dump of the thread where the exception occurred is created for each incident.

    You can locate the incident file that corresponds to a particular exception log entry either by matching the Probe IDs or by matching the timestamp of the entry to the incident file. Example 2-56 shows an example of an incident stream.

    Example 2-56   Incident stream
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    [8/17/10 14:34:50:125 CDT] FFDC

    nonSourceId:com.ibm.ws.webcontainer.srt.BufferedWriter.writeOut

    ProbeId:416

    Reporter:com.ibm.wsspi.webcontainer.util.BufferedWriter@35903590

    com.ibm.wsspi.webcontainer.ClosedConnectionException: OutputStream

    encountered error during write

    at

    com.ibm.ws.webcontainer.channel.WCCByteBufferOutputStream.write(WCCByteBu

    fferOutputStream.java:106)

    at

    com.ibm.ws.webcontainer.srt.SRTOutputStream.write(SRTOutputStream.java:97

    )

    at

    sun.nio.cs.StreamEncoder$CharsetSE.writeBytes(StreamEncoder.java:355)

    at

    sun.nio.cs.StreamEncoder$CharsetSE.implFlushBuffer(StreamEncoder.java:425

    )

    at

    sun.nio.cs.StreamEncoder$CharsetSE.implFlush(StreamEncoder.java:429)

    at sun.nio.cs.StreamEncoder.flush(StreamEncoder.java:175)

    at java.io.OutputStreamWriter.flush(OutputStreamWriter.java:223)

    at

    com.ibm.wsspi.webcontainer.util.BufferedWriter.writeOut(BufferedWriter.ja

    va:486)

    at

    com.ibm.wsspi.webcontainer.util.BufferedWriter.flushChars(BufferedWriter.

    java:373)

    at

    com.ibm.wsspi.webcontainer.util.BufferedWriter.flush(BufferedWriter.java:

    348)

    at java.io.PrintWriter.flush(PrintWriter.java:287)

    at

    org.apache.jasper.runtime.JspWriterImpl.flush(JspWriterImpl.java:233)

    at java.io.PrintWriter.flush(PrintWriter.java:287)

    at

    org.apache.jasper.runtime.JspWriterImpl.flush(JspWriterImpl.java:233)

    at

    org.apache.struts.taglib.tiles.InsertTag$InsertHandler.doEndTag(InsertTag

    .java:878)

    at

    org.apache.struts.taglib.tiles.InsertTag.doEndTag(InsertTag.java:473)

    at.....
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DictionaryApp example application

    After installing WebSphere Application Server and learning the management tools that are included in the installation package, you are ready to explore the application deployment process. In this chapter, you create a sample application named DictionaryApp and deploy it on the application server. 

    DictionaryApp is an associative mapping application, which implements two functions of a dictionary: LOOKUP, which allows users to find the dictionary entry that is associated with the supplied word, and DEFINE, which allows users to update an existing entry or add a previously non-existent entry to the dictionary. DictionaryApp V1, the first version of DictionaryApp, implements the functionalities of a dictionary as a servlet that forwards user requests for LOOKUP and DEFINE to a database connection manager. The database connection manager performs these operations in a database containing the dictionary entries. 

     

    
      
        	
          Sample material: See Appendix C, “Additional material” on page 235 for information about downloading the sample material that is used in this chapter. 

        
      

    

    3.1  What to know before proceeding

    This guide assumes previous knowledge of Java and Java Platform 2, Enterprise Edition (J2EE) technologies. Therefore, this guide does not discuss in full detail the logic or the application programming interfaces (APIs) used by the code, because the major focus of the exercise is to obtain an understanding of how to deploy web applications to the application server. For this example application, we recommend using the Eclipse integrated development environment (IDE) for viewing the example application. See Appendix A, “Development tools reference” on page 219 for information about how to import DictionaryApp from the Enterprise Archive (EAR) files that are supplied within Eclipse with this document.

    Because this exercise focuses mainly on the application deployment process, we do not require you to construct the example application, DictionaryApp. We have provided a compressed file that contains the EAR files with the contents of each version of DictionaryApp and the Derby script to create the database on which DictionaryApp will run. After you extract the contents of this archive, you can navigate to the DictionaryApp directory. This directory contains all of the available files. We refer to this directory as Dictionary App Root in the future whenever any of these files are needed.

    3.2  DictionaryApp V1 overview

    Figure 3-1 illustrates the overall architecture of DictionaryApp V1.
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    Figure 3-1   DictionaryApp V1

    DictionaryApp V1 implements the Model View Controller (MVC) architecture by implementing DictionaryJDBCAdapter.java, which is a database adapter as the model, showentry.jsp as the view, and DictionaryServlet.java as the controller. 

    Whenever a user accesses DictionaryApp V1 through the DictionaryServlet entry point, the user is directed to DictionaryServlet.java. From there, DictionaryServlet.java processes any requests that are specified by the user as tasks to be delegated to the database adapter, DictionaryJDBCAdapter.java. After DictionaryJDBCAdapter.java has finished the task, DictionaryServlet forwards the results to showentry.jsp, which formulates the appropriate response to send back to the user.

    3.3  DictionaryApp V1 source files

    This section provides source text for the files that you use to build DictionaryApp:

    •showentry.jsp

    •DictionaryServlet.java

    •Dictionary.java

    •DictionaryJDBCAdapter.java

    •Entry.java

    •Logger.java

    These classes are separated in two archives: DictionaryWeb and DictionaryUtility. DictionaryWeb contains all of the controller and view components of the MVC architecture, including DictionaryServlet and showentry.jsp. DictionaryUtility contains the remaining classes that are needed to implement the model component of the architecture and other utility classes.

    3.3.1  showentry.jsp

    The showentry.jsp file is the view component in DictionaryApp V1. Example 3-1 shows the text of showentry.jsp.

    Example 3-1   showentry.jsp
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    <%@ page language="java" contentType="text/html; charset=ISO-8859-1"

    	pageEncoding="ISO-8859-1" import="java.util.Collection"%>

    <!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN" "http://www.w3.org/TR/html4/loose.dtd">

    <html>

    <head>

    <meta http-equiv="Content-Type" content="text/html; charset=ISO-8859-1">

    <title>WSDictionary</title>

    </head>

    <body>

    <h1>Welcome to WSDictionary!</h1>

    <h3 style="color: blue"><%=request.getAttribute("message") == null ? "" : request

    					.getAttribute("message")%></h3>

    <form action="DictionaryServlet">

    <table>

    	<tr>

    		<td>Enter word:</td>

    		<td><input name="word" type="text" size="40"

    			value="<%=request.getAttribute("word") == null ? "" : 				request.getAttribute("word")%>">

    		<input type="submit" name="action" value="LOOKUP"

    			style="height: 24px; width: 100px"></td>

    	</tr>

    	<tr>

    		<td>Enter definition:</td>

    		<td><textarea name="definition" rows="10" cols="30">

    			<%=request.getAttribute("definition") == null ? "" : 					request.getAttribute("definition")%></textarea> 				<input type="submit" name="action" value="DEFINE" 				style="height: 24px; width: 100px"></td>

    	</tr>

    </table>

    </form>

    </body>

    </html>
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    3.3.2  DictionaryServlet.java 

    The DictionaryServlet.java file is the controller component for DictionaryApp V1, which is shown in Example 3-2. DictionaryServlet.java processes all of the incoming user requests for DictionaryApp V1 and serves as the moderator for delegating each task to the components in DictionaryApp V1.

    Example 3-2   DictionaryServlet.java
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    package com.ibm.dictionaryapp.servlet;

     

    import java.io.IOException;

     

    import javax.annotation.Resource;

    import javax.servlet.RequestDispatcher;

    import javax.servlet.ServletContext;

    import javax.servlet.ServletException;

    import javax.servlet.http.HttpServlet;

    import javax.servlet.http.HttpServletRequest;

    import javax.servlet.http.HttpServletResponse;

    import javax.sql.DataSource;

     

    import com.ibm.dictionaryapp.database.DictionaryDatabaseAdapter;

    import com.ibm.dictionaryapp.database.DictionaryJDBCAdapter;

    import com.ibm.dictionaryapp.database.Entry;

    import com.ibm.dictionaryapp.datautil.DataManager;

     

    public class DictionaryServlet extends HttpServlet {

     

    	private static final long serialVersionUID = 1L;

     

    	@Resource(name = "jdbc/DictionaryDB")

    	public DataSource datasource;

     

    	private DictionaryJDBCAdapter jdbcadapter;

     

    	public void init() throws ServletException {

    		super.init();

    		jdbcadapter = new DictionaryJDBCAdapter(datasource);

    	}

     

    	protected void doGet(HttpServletRequest request,

    			HttpServletResponse response) throws ServletException, IOException {

    		String action = request.getParameter("action");

    		String description = "";

    		String message = "";

    		DictionaryDatabaseAdapter databaseadapter = jdbcadapter;

    		try {

    			if (action == null) {

    				action = "NO ACTION";

    			} else if (action.equals("LOOKUP")) {

    				String word = request.getParameter("word");

    				if (word == null || word.length() == 0) {

    					message = "Please enter a word to look up.";

    				} else {

    					Entry entry = databaseadapter.lookup(word);

    					if (entry == null) {

    						message = word + " was not found.  Please define it.";

    						request.setAttribute("word", word);

    						description = "FAILED";

    					} else {

    						request.setAttribute("word", entry.getWord());

    						request.setAttribute("definition", entry

    								.getDefinition());

    						description = entry.toString();

    					}

    				}

    			} else if (action.equals("DEFINE")) {

    				String word = request.getParameter("word");

    				String definition = request.getParameter("definition");

    				if (word == null || word.length() == 0 || definition == null

    						|| definition.length() == 0) {

    					message = "Please enter a word and defintion.";

    				} else {

    					Entry entry = new Entry(word, definition);

    					databaseadapter.define(entry);

    					message = word + " has been defined.";

    					request.setAttribute("word", word);

    					request.setAttribute("definition", definition);

    					description = entry.toString();

    				}

    			}

    			DataManager.logAction(action, description);

    		} catch (Exception e) {

    			DataManager.logError(e);

    			message = "ERROR : " + e.getClass().getName();

    		}

    		request.setAttribute("message", message);

    		ServletContext context = getServletContext();

    		RequestDispatcher dispatcher = context

    				.getRequestDispatcher("/showentry.jsp");

    		dispatcher.forward(request, response);

    	}

    }
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    3.3.3  Dictionary.java 

    The Dictionary.java file is the interface that serves as an abstract representation of a dictionary, as shown in Example 3-3 on page 68. Note that it only contains LOOKUP and DEFINE, the two major functionalities of DictionaryApp V1. This abstraction of the internal workings of database access further separates the model from the controller and makes it easier for DictionaryServlet.java to switch database adapters in later versions.

    Example 3-3   Dictionary.java
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    package com.ibm.dictionaryapp.database;

     

    public interface Dictionary {

    	public Entry lookup(String word) throws Exception;

     

    	public void define(Entry entry) throws Exception;

    }
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    3.3.4  DictionaryJDBCAdapter.java 

    The DictionaryJDBCAdapter.java file, as shown in Example 3-4, is an implementation of DictionaryDatabaseAdapter.java that incorporates the model component of DictionaryApp V1.

    Example 3-4   DictionaryJDBCAdapter.java
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    package com.ibm.dictionaryapp.database;

     

    import java.sql.Connection;

    import java.sql.PreparedStatement;

    import java.sql.ResultSet;

    import java.sql.SQLException;

     

    import javax.sql.DataSource;

     

    public class DictionaryJDBCAdapter implements Dictionary {

     

    	public DataSource datasource;

     

    	public DictionaryJDBCAdapter(DataSource datasource) {

    		this.datasource = datasource;

    	}

     

    	public Entry lookup(String word) throws SQLException {

    		Connection connection = null;

    		PreparedStatement statement = null;

    		ResultSet resultset = null;

    		try {

    			connection = datasource.getConnection();

    			statement = connection

    					.prepareStatement("SELECT * FROM Dictionary WHERE WORD = ?");

    			statement.setString(1, word);

    			resultset = statement.executeQuery();

    			if (resultset.next()) {

    				return new Entry(resultset.getString("WORD"), resultset

    						.getString("DEFINITION"));

    			} else {

    				return null;

    			}

    		} finally {

    			if (resultset != null)

    				resultset.close();

    			if (statement != null)

    				statement.close();

    			if (connection != null)

    				connection.close();

    		}

    	}

     

    	public void define(Entry entry) throws SQLException {

    		Connection connection = null;

    		PreparedStatement verifystatement = null;

    		PreparedStatement updatestatement = null;

    		PreparedStatement insertstatement = null;

    		ResultSet verifyresults = null;

    		try {

    			connection = datasource.getConnection();

    			verifystatement = connection

    					.prepareStatement("SELECT * FROM DICTIONARY WHERE WORD = ?");

    			updatestatement = connection

    					.prepareStatement("UPDATE DICTIONARY SET DEFINITION = ? WHERE WORD = ?");

    			insertstatement = connection

    					.prepareStatement("INSERT INTO DICTIONARY (WORD, DEFINITION) VALUES (?, ?)");

    			verifystatement.setString(1, entry.getWord());

    			updatestatement.setString(1, entry.getDefinition());

    			updatestatement.setString(2, entry.getWord());

    			insertstatement.setString(1, entry.getWord());

    			insertstatement.setString(2, entry.getDefinition());

    			verifyresults = verifystatement.executeQuery();

    			if (verifyresults.next()) {

    				updatestatement.execute();

    			} else {

    				insertstatement.execute();

    			}

    		} finally {

    			if (verifystatement != null)

    				verifystatement.close();

    			if (updatestatement != null)

    				updatestatement.close();

    			if (insertstatement != null)

    				insertstatement.close();

    			if (connection != null)

    				connection.close();

    		}

    	}

    }
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    3.3.5  Entry.java

    The Entry.java file, as shown in Example 3-5 on page 70, is the Java bean representation of a dictionary entry in DictionaryApp V1. 

    Example 3-5   Entry.java
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    package com.ibm.dictionaryapp.database;

     

    public class Entry {

    	private String word;

    	

    	private String definition;

     

    	public Entry() {

    	}

     

    	public Entry(String entrystring) {

    		String[] entryfields = entrystring.split(" : ");

    		word = entryfields[0];

    		definition = entryfields[1];

    	}

     

    	public Entry(String word, String definition) {

    		this.word = word;

    		this.definition = definition;

    	}

     

    	public String getWord() {

    		return word;

    	}

     

    	public void setWord(String word) {

    		this.word = word;

    	}

     

    	public String getDefinition() {

    		return definition;

    	}

     

    	public void setDefinition(String definition) {

    		this.definition = definition;

    	}

     

    	public String toString() {

    		return word + " : " + definition;

    	}

    }
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    3.3.6  Logger.java 

    The Logger.java file, as shown in Example 3-6, is the logging utility class, which uses the System.out print stream to output all user actions to the SystemOut.log file. The plan is for more functionality to be added to this class in later versions of DictionaryApp.

    Example 3-6   Logger.java
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    package com.ibm.dictionaryapp.datautil;

     

    import java.util.Date;

     

    public class Logger {

    	public static void logError(Exception e) {

    		logAction("Error", e.getClass().getName() + ": " + e.getMessage());

    	}

     

    	public static void logAction(String action, String description) {

    		System.out.println(new Date().toString() + "\t:" + action + "("

    				+ description + ")");

    	}

    }
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    3.4  Creating a Derby database

    In DictionaryApp V1, DictionaryJDBCAdapter.java implements LOOKUP and DEFINE through calling SQL commands in the form of Java Database Connectivity (JDBC) queries against a data source object with the Java Naming and Directory Interface (JNDI) name jdbc/DictionaryDB. After DictionaryApp is deployed onto WebSphere, WebSphere attempts to map an actual data source resource to the DataSource object with the JNDI name jdbc/DictionaryDB in DictionaryServlet.java. This reference is then passed into DictionaryJDBCAdapter.java to provide a database connection for the database adapter.

    Thus, in order for DictionaryApp V1 to run correctly, it is necessary to create a database to hold the entries of the dictionary and a data source to serve as the connection between the application server and the database. Derby is a relational database management system that is included with WebSphere. You can configure any application to use a Derby database when a database resource is required. Use the following procedure to create a Derby database:

    1.	From a command prompt, go to the directory:

    install root\derby\bin\embedded

    2.	Run ij.bat.

     

    
      
        	
          Note: Inside ij.bat, end every command with a semicolon, because ij.bat does not process commands until a semi-colon is issued.

        
      

    

    3.	From a command prompt, type:

    connect 'jdbc:derby:database directory;create=true';

    This command opens a database connection to the database directory and creates a database if a database does not already exist in the database directory. For the DictionaryApp V1, use this command:

    connect 'jdbc:derby:DictionaryDatabase;create =true';

    In our example, because the exact file path has not been specified, Derby creates a new database inside this path:

    install root\derby\DictionaryDatabase

    This file path serves as the database name attribute when you configure a data source with WebSphere.

    When running ij.bat, you can execute SQL commands against DictionaryDatabase as long as the connection with DictionaryDatabase remains open. For the purposes of DictionaryApp, create a table named Dictionary, which will contain all of the entries that need to be stored. To create this table, after creating the database, issue the following command:

    create table Dictionary(word varchar(32),definition varchar(250), primary key(word));

    Then, populate the Dictionary table with a few events. For example, use this command to add IBM as an entry in the dictionary:

    insert into Dictionary(word, definition)values('IBM', 'International Business Machines');

    You might have noticed that the columns of the table Dictionary match the queries made in DictionaryApp in DictionaryJDBCAdapter.java. It is crucial that the table Dictionary is created under these specifications in order for Dictionary App V1 to run correctly.

    When you have finished, disconnect from DictionaryDatabase and exit ij.bat using this command:

    exit;

    Alternatively, you can run the prepared SQL script that is provided in the DictionaryApp attachment by using this command:

    ij.bat Dictionary AppRoot\DictionaryAppDerbyScript.sql

    This script contains all of the instructions for ij.bat to accomplish all of the tasks in this section and to prepare DictionaryDatabase for DictionaryApp V1.

    3.5  Creating a data source

    After creating DictionaryDatabase, you can specify how the application server accesses DictionaryDatabase by configuring a data source: DictionaryDatasource. There are three ways to configure a data source: 

    •“Administrative console” on page 72

    •“wsadmin scripting” on page 78

    •“Property file-based configuration” on page 80

    3.5.1  Administrative console

    The administrative console is a simple and easy to access tool for managing WebSphere resources, including data sources. For users new to WebSphere, you can use the administrative console using the user friendly browser interface and step-by- step approach to configuring a data source. In this section, we demonstrate how to create and test a data source through the administrative console.

    Creating DictionaryDatasource

    Use the following procedure to configure DictionaryDatasource using the administrative console:

    1.	Access the administrative console. 

    2.	In the navigation tree, click Resources → JDBC → Data sources. This option takes you to the Data sources page, as shown in Figure 3-2.
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    Figure 3-2   Administrative console: Data sources

    3.	Ensure that Scope is expanded, and then expand the drop-down list box. This drop-down list box provides the list of all of the scopes for which a data source can be created. Select the most appropriate scope for the data source. For DictionaryApp V1, select the scope that includes server1. Click New to add the new data source, as shown in Figure 3-3.
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    Figure 3-3   Administrative console: Create a data source 

    4.	Select the desired data source name and JNDI name for the data source. For DictionaryApp, use DictionaryDatasource and JNDI jdbc/DictionaryDB, as shown in Figure 3-3. Click Next. 
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    Figure 3-4   Administrative console: Create a data source

    5.	Select the desired JDBC provider for the data source. For DictionaryApp V1, choose Select an existing JDBC provider and select Derby JDBC Provider from the drop-down list box, as shown in Figure 3-5. Click Next. 
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    Figure 3-5   Administrative console: Select JDBC provider

    6.	In the Value field for Database name, type the value for the database directory that was created in Derby, as shown in Figure 3-6. For DictionaryApp V1, the file path is the same as the directory that was specified when you created DictionaryDatabase:

    WAS_INSTALL_ROOT\derby\DictionaryDatabase

    Click Next.
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    Figure 3-6   Administrative console: Create a data source

    7.	Choose the security settings as necessary, as shown in Figure 3-7. These settings dictate how applications access the data source. For DictionaryApp V1, accept the defaults. Click Next. 
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    Figure 3-7   Administrative console: Create a data source

    8.	Review the list of selected options, as shown in Figure 3-8, and select Finish when you are ready to create the data source.
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    Figure 3-8   Administrative console: Create a data source summary

    After creating DictionaryDatasource, you can get command assistance for creating DictionaryDatasource by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 3-9. Remember to return to save your changes after viewing the scripting commands.
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    Figure 3-9   Administrative console: Administrative Scripting Commands

    You can use the script that is generated through the administrative console command assistance as the template for creating future data sources.

    Testing DictionaryDatasource

    You can test the newly configured DictionaryDatasource through the administrative console by going to the Data sources page, selecting the target data source, and selecting the Test connection command. The application server tests whether it can establish a connection with the database that is specified under the database name. Afterward, the administrative console outputs the results of the test, as shown in Figure 3-10.
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    Figure 3-10   Administrative console: Data sources

     

    
      
        	
          Important: Test every data source that you configure before you use it to ensure that you have specified the database name correctly and that no other programs currently use the database. One of the most common reasons that the connection test fails is if you did not disconnect from the database after you configured it with Derby.

        
      

    

    3.5.2  wsadmin scripting

    You can use wsadmin to create and manage data sources. This section tells you how to create and test data sources through wsadmin.

    Creating DictionaryDatasource

    To create a data source in wsadmin, you must first obtain the configuration ID of the JDBC Provider to be used for creating the data source and assign it to a variable, for example, jdbcProvider, as shown in Example 3-7.

    Example 3-7   jdbcProvider (Example 1)
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    jdbcProvider = AdminConfig.getid('/Cell:cell

    name/Node:devNode/Server:server1/JDBCProvider:

    JDBC provider/')
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    For DictionaryApp V1, the command looks similar to Example 3-8.

    Example 3-8   jdbcProvider (Example 2)
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    jdbcProvider =

    AdminConfig.getid('/Server:server1/JDBCProvider:Der

    by JDBC Provider/')
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    Because Derby JDBC Provider is on the server scope, WebSphere is able to infer the node and cell scope from the server name. Afterward, create the new data source, as shown in Example 3-9.

    Example 3-9   AdminTask.createDatasource (Example 1)
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    AdminTask.createDatasource(jdbcProvider, ['-

    name','Datasource name','-jndiName','JNDI

    name','-dataStoreHelperClassName','JDBC

    Provider helper class name', '-

    configureResourceProperties', [['databaseName',

    'java.lang.String', 'database directory']]]);
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    For DictionaryApp V1, the command looks similar to Example 3-10.

    Example 3-10   AdminTask.createDatasource (Example 2)
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    AdminTask.createDatasource(jdbcProvider, ['-

    name', 'DictionaryDatasource', '-jndiName',

    'jdbc/DictionaryDB','-dataStoreHelperClassName',

    'com.ibm.websphere.rsadapter.DerbyDataStoreHelper

    ', '-configureResourceProperties',

    [['databaseName', 'java.lang.String',

    '${WAS_INSTALL_ROOT}/Derby/DictionaryDatabase']]]

    );

    AdminConfig.save();
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    Testing DictionaryDatasource

    To test a data source in wsadmin, you must first obtain the configuration ID of the data source, as shown in Example 3-11.

    Example 3-11   AdminConfig.getid (Example1)
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    datasource = AdminConfig.getid('/JDBCProvider:JDBC

    provider/DataSource:data source name');
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    JDBC provider specifies the JDBC provider under which the data source was configured. For DictionaryApp V1, the command looks similar to Example 3-12.

    Example 3-12   AdminConfig.getid (Example 2)
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    datasource = AdminConfig.getid('/JDBCProvider:Derby

    JDBC Provider/DataSource:DictionaryDatasource');
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    Afterward, you can test the data source by invoking the following command:

    print AdminControl.testConnection(datasource);

    If a connection was established successfully, wsadmin outputs the following message:

    WASX7217I: Connection to provided datasource was successful.

    3.5.3  Property file-based configuration

    Create a new text file named properties.prop. Copy and paste the text from Example 3-13 with the necessary fields defined.

    Example 3-13   Properties file-based configuration (Example 1)
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    ResourceType=DataSource

    ImplementingResourceType=JDBCProvider

    ResourceId=Cell=!{cellName}:Node=!{nodeName}:Serv

    er=!{serverName}:JDBCProvider=Derby JDBC

    Provider:DataSource=jndiName#jdbc/<JNDI name>

    jndiName="<JNDI name>"

    name=<data source name>

    ResourceType=J2EEResourcePropertySet

    ImplementingResourceType=JDBCProvider

    ResourceId=Cell=!{cellName}:Node=!{nodeName}:Serv

    er=!{serverName}:JDBCProvider=Derby JDBC

    Provider:DataSource=jndiName#<JNDI

    name>:J2EEResourcePropertySet=

    AttributeInfo=resourceProperties(name,value)

    databaseName=<database directory>

    EnvironmentVariablesSection

    serverName=server1

    cellName=devCell

    nodeName=devNode
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    The configuration script contains two sections of configuration data. The first section represents the data source resource. This section includes the data source name, the JNDI name, and other options pertaining to the data source. The second section represents additional properties pertaining to the resource in a separate configuration object. This section includes the database name, transaction attributes, and connection variables. The configuration file that is listed Example 3-13 only contains the minimum properties to create the data source. More properties can be specified, but we have left them out for brevity.

    To create DictionaryDatasource, as specified for DictionaryApp, properties.prop looks similar to Example 3-14.

    Example 3-14   Properties file-based configuration (Example 2)
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    ResourceType=DataSource

    ImplementingResourceType=JDBCProvider

    ResourceId=Cell=!{cellName}:Node=!{nodeName}:Serv

    er=!{serverName}:JDBCProvider=Derby JDBC

    Provider:DataSource=jndiName#jdbc/DictionaryDB

    jndiName="jdbc/DictionaryDB"

    name=DictionaryDatasource

    ResourceType=J2EEResourcePropertySet

    ImplementingResourceType=JDBCProvider

    ResourceId=Cell=!{cellName}:Node=!{nodeName}:Serv

    er=!{serverName}:JDBCProvider=Derby JDBC

    Provider:DataSource=jndiName#jdbc/DictionaryDB:J2

    EEResourcePropertySet=

    AttributeInfo=resourceProperties(name,value)

    databaseName=${WAS_INSTALL_ROOT}\\derby\\Dictiona

    ryDatabase

    EnvironmentVariablesSection

    serverName=server1

    cellName=devCell

    nodeName=devNode
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    3.6  Deploying, updating, and accessing DictionaryApp V1

    The last step is to deploy DictionaryApp V1 to the application server. You can use either of these methods:

    •“Administrative console” on page 81

    •“wsadmin scripting” on page 94

    3.6.1  Administrative console

    This section tells you how to install, start and stop, view, update, and uninstall our sample application through the administrative console.

    Installing DictionaryApp V1

    Use the following procedure to install DictionaryApp V1 through the administrative console:

    1.	Prepare the application module that will be uploaded to the server. For DictionaryApp V1, you can either use the prepared EAR file that is included with this document or export your own EAR file through Eclipse, as documented in Appendix A, “Development tools reference” on page 219.

    2.	In the administrative console, click Applications → New Application in the navigation tree. The New Application page displays, as shown in Figure 3-11.
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    Figure 3-11   Administrative console: New Application

    3.	Select New Enterprise Application, and click Next.

    4.	Select Local file system, and specify the file path to where DictionaryApp V1 is located, as shown in Figure 3-12. Click Next.
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    Figure 3-12   Administrative console: Preparing for the application installation (Step 1)

    5.	Choose Fast Path - Prompt only when additional information is required, as shown in Figure 3-13. Using the fast path, the application server pulls information from previous installations and deployment descriptors within the application to configure the application for deployment. Click Next.
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    Figure 3-13   Administrative console: Preparing for the application installation (Step 2)

    6.	Configure the installation options as needed, as shown in Figure 3-14. For DictionaryApp V1, accept the defaults. Click Next. 
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    Figure 3-14   Administrative console: New application installation options

    7.	Select the server on which the application will run, as shown in Figure 3-15. For DictionaryApp V1, accept the defaults. Click Next.
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    Figure 3-15   Administrative console: New application map modules to servers

    8.	In the Map resource references to resources section, you are prompted to specify the JNDI names for all resource references within your application, as shown in Figure 3-16. For DictionaryApp V1, use jdbc/DictionaryDB, the JNDI name that you specified for DictionaryDatasource, for the Target Resource JNDI Name. Click Next. 
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    Figure 3-16   Administrative console: New application map references to resources

    9.	In the Map virtual host for Web modules section, you are prompted to specify the virtual host for each web module in your application, as shown in Figure 3-17. For DictionaryApp V1, accept the default, which is default_host. Click Next. 
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    Figure 3-17   Administrative console: New application map virtual hosts for web modules

    10.		In the Summary, review your selections, as shown in Figure 3-18. Do not click Finish yet.
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    Figure 3-18   Administrative console: Installing new application summary

    11.	At this point, you can also get command assistance from the administrative console by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 3-19. Remember to return to save your changes after viewing the scripting commands.
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    Figure 3-19   Administrative console: Administrative scripting commands

    12.	Click Finish to install the application. A new page appears where you can save your changes, as shown in Figure 3-20.
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    Figure 3-20   Saving DictionaryApp application changes

    Starting and stopping DictionaryApp V1

    Click Applications → Enterprise Applications. After installing DictionaryApp V1, it is added to Enterprise Applications, as shown in Figure 3-21.
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    Figure 3-21   Administrative console Enterprise Applications

    Note that the application is marked with a red X symbol, indicating that even though DictionaryApp V1 has been installed, it has not been started. You must start DictionaryApp to access it on the application server. Use the following procedure to start and stop the application:

    1.	Check the box next to DictionaryApp, and click Start, as shown in Figure 3-22.
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    Figure 3-22   Administrative console Enterprise Applications: Starting an application

    2.	If the application server is able to start DictionaryApp V1 successfully, you get a message similar to Figure 3-23.
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    Figure 3-23   Administrative console Enterprise Applications: Showing the application started message

    3.	To stop an application that is running, click Stop.

    To access the DictionaryApp, see 3.7, “Accessing DictionaryApp V1” on page 96.

    Updating DictionaryApp V1

    You can also update any application that you deploy on the application server. Several ways are available to update applications. In this section, we focus on updating the entire application, which is similar to uninstalling and reinstalling the application. 

    Before updating the application, we change showentry.jsp to make the color of the LOOKUP and DEFINE buttons blue. You can make this change by manually putting a new version of showentry.jsp in the application. Or, you can import the application to Eclipse to make the changes and export a revised copy of the application to be updated. The steps to set up an Eclipse environment are in Appendix A, “Development tools reference” on page 219. 

    The change is straightfoward. Simply add "color: blue;" to the style attribute of each input, as shown in Example 3-15.

    Example 3-15   Changing style attributes
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    <tr>n

    <td>Enter word:</td>

    <td><input name="word" type="text" size="40"

    value="<%=request.getAttribute("word") == null ? "" : request

    .getAttribute("word")%>">

    <input type="submit" name="action" value="LOOKUP"

    style="color: blue; height: 24px; width: 100px"></td>

    </tr>

    <tr>

    <td>Enter definition:</td>

    <td><textarea name="definition" rows="10" cols="30"><

    %=request.getAttribute("definition") == null ? "" : request

    .getAttribute("definition")%></textarea> <input

    type="submit" name="action"

    value="DEFINE" style="color: blue; height: 24px; width:

    100px"></td>

    </tr>
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    Use the following procedure to update the DictionaryApp V1 application:

    1.	Go to the administrative console. Click Applications → Application Types → WebSphere enterprise applications in the navigation tree. The Enterprise Application page displays.

    2.	Check the box next to DictionaryApp and click Update, as shown in Figure 3-24.

    [image: ]

    Figure 3-24   Administrative console Enterprise Applications: Updating an application

    3.	Select Replace the entire application and Local file system. Specify the file path to the newly updated application module, as shown in Figure 3-25. Click Next.
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    Figure 3-25   Administrative console Enterprise Applications: Replacing an application

    4.	After you click Next, complete the remainder of the procedure by going to Step 5 on page 83.

    If the installed application was running before you updated it, the application server attempts to start the application after the update. Now, you can access the application URL to view the new updated application.

    Uninstalling DictionaryApp V1

    You can uninstall an application through the administrative console. Use the following procedure to uninstall DictionaryApp:

    1.	Go to the administrative console. Click Applications → Application Types → WebSphere enterprise applications in the navigation tree. The Enterprise Application page displays.

    2.	Check the box next to DictionaryApp and click Uninstall, as shown in Figure 3-26.
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    Figure 3-26   Administrative console Enterprise Applications: Uninstalling an application

    3.	Confirm the uninstall by clicking OK, as shown in Figure 3-27.
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    Figure 3-27   Administrative console Enterprise Applications: Confirming the application uninstall

    4.	You return to the Enterprise Applications page. DictionaryApp has been removed, as shown in Figure 3-28. Click Save to confirm your changes. 
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    Figure 3-28   Administrative console Enterprise Applications: Application was uninstalled successfully message

    3.6.2  wsadmin scripting

    You can install and manage applications through wsadmin. If you are already familiar with the deployment process, it is not necessary to go through the administrative console each time that an update or install is needed. This section describes how to install, start and stop, and update the sample application. It also explains how to check the status of our sample application and uninstall our sample application through wsadmin. 

    Installing DictionaryApp V1

    To install an application in wsadmin, use the following command:

    AdminApp.install(module filepath,[options(optional)])

    The options(optional) parameter specifies the options for installing the application. For a complete list of these options, go to this website: 

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp?topic=/com.ibm.websphere.express.doc/info/exp/ae/rxml_taskoptions.html

    The following options are the most commonly used options:

    '-server server' 	Specifies on which server to install the application.

    '-cell cellname'	Specifies on which cell to install the application.

    '-node nodeName' 	Specifies on which node to install the application.

    '-appname name' 	Specifies under what name the application is installed. It must include the desired application name as the next argument in the list.

    Install options vary from application to application, depending on the resource dependencies and security settings. If you have already installed an application using the administrative console, you can obtain command assistance for the command to be used in wsadmin. In general, for applications that reference a data source resource on the application server, the install script must be in the format that is shown in Example 3-16.

    Example 3-16   AdminApp.install
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    AdminApp.install('application file path',['-appname', 'application name', '-MapResRefToEJB', [[Module Name,EJB Name,URI,Reference Binding,Resource Type,JNDI name,Login Configuration,Properties]],'-MapWebModToVH', [[Web Module Name, URI,Host Name]]]);
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    The -MapResRefToEJB options allow you to map resource references to resources within Enterprise JavaBeans (EJB) and web modules. In this version of DictionaryApp, we use it to map data source references within the web module DictionaryWeb to DictionaryDatasource. You must provide the necessary parameters that define the mapping afterward in the list format:

    Module Name	Name of the EJB or web module that contains the EJB or web module that references the resource 

    EJB Name	EJB name or “”

    URI	Module URI for EJB module

    Reference Binding	How the resource is referenced in the application

    Resource Type	Type of resource that is defined by the Java class path

    JNDI name	JNDI name of the mapped resource

    Login Configuration	Option to create a custom login configuration 

    Properties	Option to specify special properties	

    The -MapWebModToVH options allow you to map web modules to virtual hosts in the application server. You must provide the necessary parameters that define the mapping afterward in the list format:

    Module Name	Name of the web module that will be mapped to the virtual host 

    URI	Module URI for web module

    Host Name	Host name to which the Web Module is to be mapped

    For DictionaryApp V1, the command looks similar to Example 3-17.

    Example 3-17   AdminApp.install
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    AdminApp.install('C:/DictionaryApp/version

    1/DictionaryApp.ear',['-appname',

    'DictionaryApp', '-

    MapResRefToEJB','[[DictionaryWeb ""

    DictionaryWeb.war,WEB-INF/web.xml

    jdbc/DictionaryDB javax.sql.DataSource

    jdbc/DictionaryDB "" "" ""]]','-

    MapWebModToVH','[[DictionaryWeb

    DictionaryWeb.war,WEB-INF/web.xml

    default_host]]']);

    AdminConfig.save();
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    Starting and stopping DictionaryApp V1

    To start DictionaryApp, use the ApplicationManager MBean, as shown in Example 3-18.

    Example 3-18   wsadmin start an application
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    AppManager =

    AdminControl.queryNames('type=ApplicationManager,

    process=server1,*')

    AdminControl.invoke(appManager,

    'startApplication', 'DictionaryApp')
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    To stop the application, call the stopApplication method.

    Updating DictionaryApp V1

    To update DictionaryApp, use the example that is shown in Example 3-19.

    Example 3-19   wsadmin update an application
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    AdminApp.update('DictionaryApp','app',['-

    operation', 'update', '-contents',

    'C:/DictionaryApp/Version 1/DictionaryApp.ear']);

    AdminConfig.save();
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    Checking the state of DictionaryApp V1

    To check if DictionaryApp is running, check for its Application MBean, as shown in Example 3-20. If it is running, the MBean ObjectName is returned.

    Example 3-20   wsadmin check the application state
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    AdminControl.completeObjectName('type=Application

    , name=DictionaryApp')
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    Uninstalling Dictionary App V1

    To uninstall DictionaryApp, use the example that is shown in Example 3-21.

    Example 3-21   wsadmin uninstall an application
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    AdminApp.uninstall('DictionaryApp');

    AdminConfig.save();

    [image: ]

     

    
      
        	
          Note: All install, start, update, and uninstall operations are logged in the SystemOut.log file. Refer to this log for debugging information concerning your application.

        
      

    

    3.7  Accessing DictionaryApp V1

    You can access DictionaryApp V1 at the following URL:

    http://localhost:9080/DictionaryWeb/DictionaryServlet

    DictionaryApp V1 needs to look similar to Figure 3-29 on page 97.
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    Figure 3-29   DictionaryApp V1
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Incorporating EJB3 and JPA into DictionaryApp V2

    In this chapter, we use the Enterprise JavaBeans 3 (EJB3) and Java Persistence API (JPA) framework to further enhance DictionaryApp V1 to illustrate how WebSphere handles the EJB and JPA artifacts. WebSphere also provides support for previous versions of EJB. If you are more comfortable with a previous version of EJB, skip the annotations marked in the sample code and create your own deployment descriptors for the provided code.

    We incorporate EJB3 and the JPA into DictionaryApp V2. JPA offers an alternative to Java Database Connectivity (JDBC) by providing a further abstraction layer on top of JDBC between the business logic and database setup. EJB provides an architecture for scalability and reliability within the enterprise application. We increase the functionalities that are provided in DictionaryApp V1 by implementing them through JPA. DictionaryApp V2 is enhanced to allow users to choose to perform LOOKUP and DEFINE with either JDBC or JPA.

    
      
        	
          Sample material: See Appendix C, “Additional material” on page 235 for information about downloading the sample material that is used in this chapter. 

        
      

    

     

    
      
        	
          JPA implementation: The examples in this chapter use the Apache OpenJPA implementation of JPA. You can use whichever implementation you want. You can specify these configurations in persistence.xml.

        
      

    

    4.1  DictionaryApp V2 overview

    Figure 4-1 illustrates the overall architecture of DictionaryApp V2.
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    Figure 4-1   DictionaryApp V2

    For DictionaryApp V2, we use Entry.java as the sole JPA Entity in the application. We also implement DictionaryJPAAdapter.java to complement DictionaryJDBCAdapter.java as a wrapper that provides access to DictionaryDatabase through JPA. 

    We also implement DictionaryManagerBean.java, a stateless session bean, which serves as the domain layer mediator between DictionaryServlet.java and business logic. For Dictionary V2, it only supports access to JPA functionality, but in future versions of DictionaryApp, it will be enhanced with additional function. 

    4.2  DictionaryApp source files

    This section provides source text for the following files that you use to build DictionaryApp V2:

    •“DictionaryManagerLocal.java” on page 101

    •“DictionaryManagerBean.java” on page 101

    •“DictionaryJPAAdapter.java” on page 102

    •“Entry.java” on page 103

    •“DictionaryServlet.java” on page 103

    •“showentry.jsp” on page 104

    •“persistence.xml” on page 104

    4.2.1  DictionaryManagerLocal.java

    DictionaryManagerLocal.java is the local EJB interface through which DictionaryServlet.java accesses DictionaryManagerBean.java. This interface extends DictionaryDatabaseAdapter.java, which allows DictionaryServlet.java to easily switch between database access implementations.

    Example 4-1 shows the text of DictionaryManagerLocal.java.

    Example 4-1   DictionaryManagerLocal.java
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    package com.ibm.dictionaryapp.ssb;

     

    import java.sql.SQLException;

     

    import javax.ejb.Local;

     

    import com.ibm.dictionaryapp.database.DictionaryDatabaseAdapter;

    import com.ibm.dictionaryapp.database.Entry;

     

    @Local

    public interface DictionaryManagerLocal extends DictionaryDatabaseAdapter {

    	public void define(Entry entry) throws SQLException;

     

    	public Entry lookup(String word) throws SQLException;
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    4.2.2  DictionaryManagerBean.java

    DictionaryManagerBean.java is the implementation of the local EJB interface DictionaryManagerLocal that serves as the mediator between DictionaryServlet.java and JPAAdapter.java. Example 4-2 shows the text of DictionaryManagerBean.java.

    Example 4-2   DictionaryManagerBean.java
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    package com.ibm.dictionaryapp.ssb;

     

    import java.sql.SQLException;

     

    import javax.ejb.Stateless;

    import javax.ejb.TransactionAttribute;

    import javax.ejb.TransactionAttributeType;

     

    import com.ibm.dictionaryapp.database.DictionaryJPAAdapter;

    import com.ibm.dictionaryapp.database.Entry;

     

    @Stateless

    @TransactionAttribute(TransactionAttributeType.NOT_SUPPORTED)

    public class DictionaryManagerBean implements DictionaryManagerLocal {

    	private DictionaryJPAAdapter jpaadapter;

     

    	public DictionaryManagerBean() {

    		jpaadapter = new DictionaryJPAAdapter();

    	}

     

    	public void define(Entry entry) throws SQLException {

    		jpaadapter.define(entry);

    	}

     

    	public Entry lookup(String word) throws SQLException {

    		return jpaadapter.lookup(word);

    	}

    }
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    4.2.3  DictionaryJPAAdapter.java

    DictionaryJPAAdapter.java is the JPA entities manager. This class uses Application-Managed Persistence to access DictionaryDatabase. Example 4-3 shows the text of DictionaryJPAAdapter.java.

    Example 4-3   DictionaryJPAAdapter.java
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    package com.ibm.dictionaryapp.database;

     

    import javax.persistence.EntityManager;

    import javax.persistence.EntityManagerFactory;

    import javax.persistence.EntityTransaction;

    import javax.persistence.Persistence;

     

    public class DictionaryJPAAdapter implements DictionaryDatabaseAdapter {

    	private EntityManagerFactory entitymanagerfactory;

     

    	public DictionaryJPAAdapter() {

    		entitymanagerfactory = Persistence

    				.createEntityManagerFactory("DictionaryDatabase");

    	}

     

    	public void define(Entry entry) {

    		EntityManager entitymanager = entitymanagerfactory

    				.createEntityManager();

    		EntityTransaction entitytransaction = entitymanager.getTransaction();

    		entitytransaction.begin();

    		if (entitymanager.find(Entry.class, entry.getWord()) == null) {

    			entitymanager.persist(entry);

    		} else {

    			entitymanager.merge(entry);

    		}

    		entitytransaction.commit();

    	}

     

    	public Entry lookup(String word) {

    		EntityManager entitymanager = entitymanagerfactory

    				.createEntityManager();

    		EntityTransaction entitytransaction = entitymanager.getTransaction();

    		entitytransaction.begin();

    		Entry entry = entitymanager.find(Entry.class, word);

    		entitytransaction.commit();

    		return entry;

    	}

    }
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    4.2.4  Entry.java

    This file is updated with annotations to convert Entry.java into a JPA entity. Note that the object relational mappings (ORMs) that are specified by the annotations match the way in which dictionary entries are organized in DictionaryDatabase. This way, we can make JPA and JDBC interchangeable within the application.

    Example 4-4 shows the text of Entry.java.

    Example 4-4   Entry.java
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    package com.ibm.dictionaryapp.database;

     

    import javax.persistence.Column;

    import javax.persistence.Entity;

    import javax.persistence.Id;

    import javax.persistence.Table;

     

    @Entity

    @Table(name = "DICTIONARY")

    public class Entry {

    	@Id

    	@Column(name = "WORD")

    	private String word;

     

    	@Column(name = "DEFINITION")

    	private String definition;

     

    	public Entry() {

    	}
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    4.2.5  DictionaryServlet.java

    This file is updated to process requests for JPA DEFINE and JPA LOOKUP. Example 4-5 shows the text of DictionaryServlet.java.

    Example 4-5   DictionaryServlet.java
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    ...

     

    @Resource(name = "jdbc/DictionaryDB")

    public DataSource datasource;

     

    @EJB

    private DictionaryManagerLocal dictionarymanager;

     

    private DictionaryJDBCAdapter jdbcadapter;

     

    ...

     

    String action = request.getParameter("action");

    String option = request.getParameter("option");

    DictionaryDatabaseAdapter databaseadapter = (option != null && option

    		.equals("JPA")) ? dictionarymanager : jdbcadapter;

    try {

    	if (action == null) {

    		action = "NO ACTION";

     

    ...

    [image: ]

    4.2.6  showentry.jsp

    This file is updated with functionalities for users to choose between JPA and JDBC. Example 4-6 shows the text of Showentry.jsp.

    Example 4-6   Showentry.jsp
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    ...

     

    	<input type="submit" name="action" value="LOOKUP"

    		style="height: 24px; width: 100px"></td>

    	<td><input type="checkbox" name="option" value="JPA" /> JPA</td>

    </tr>

    <tr>

    	<td>Enter definition:</td>

     

    ...
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    4.2.7  persistence.xml

    This file is the JPA descriptor for DictionaryApp. Example 4-7 shows the text of persistence.xml.

    Example 4-7   JPA descriptor for DictionaryApp
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    <?xml version="1.0" encoding="UTF-8"?>

    <persistence xmlns="http://java.sun.com/xml/ns/persistence" version="1.0">

    	<persistence-unit name = "DictionaryDatabase">

    		<jta-data-source>jdbc/DictionaryDB</jta-data-source>

    		<class>com.ibm.dictionaryapp.database.Entry</class>

    	</persistence-unit>

    </persistence>
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    4.3  Redeploying DictionaryApp V2

    Because DictionaryApp V2 uses DictionaryDatasource (as specified by <jta-data-source>jdbc/DictionaryDB</jta-data-source> in persistence.xml), no resource configurations are necessary for application deployment. You merely need to redeploy and view DictionaryApp V2 on the application server by using either the administrative console or wsadmin. 

    4.3.1  Administrative console redeployment

    Like DictionaryApp V1, you can choose to redeploy DictionaryApp V2 through the administrative console. With the Fast Path deployment option, the application server provides you with the exact same choices as DictionaryApp V1, because the application server is able to pull the default properties for EJBs and JPA mappings from annotations and deployment descriptors. 

    For this deployment, we deploy through the detailed installation path to see the other options that are offered by the application during deployment. To redeploy DictionaryApp V2, you can either update DictionaryApp V1 or uninstall and then reinstall DictionaryApp V1. Both methods yield the same results.

    Use the following procedure to deploy DictionaryApp V2 through the detailed installation path after you have specified the application file path to update or reinstall:

    1.	In the Preparing for the application installation page, select Detailed, and click Next, as shown in Figure 4-2. 
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    Figure 4-2   Administrative console: Preparing for the application installation 

    2.	Configure the installation options as needed, as shown in Figure 4-3. For DictionaryApp V2, leave the options blank. Click Next. 
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    Figure 4-3   Administrative console: Install New Application

    3.	Select server1 as the application server to run, as shown in Figure 4-4. Click Next. 
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    Figure 4-4   Administrative console: Map modules to servers

    4.	Specify a value for the JavaServer Pages (JSP) reloading interval as necessary for performance, as shown in Figure 4-5. For DictionaryApp V2, accept the defaults. Click Next.
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    Figure 4-5   Administrative console: Provide JSP reloading options for Web modules

    5.	If your application requires any external libraries configured in the application server environment, you can reference them here. You can manage shared libraries by accessing the Shared Libraries page in the Environment section in the administration console. For DictionaryApp V2, accept the defaults, as shown in Figure 4-6. Click Next. 
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    Figure 4-6   Administrative console: Map shared libraries

    6.	Specify asset or composition unit IDs as shared libraries that the application can reference. For DictionaryApp V2, accept the defaults, as shown in Figure 4-7. Click Next. 
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    Figure 4-7   Administrative console: Map shared library relationships

    7.	Specify certain Java Naming and Directory Interface (JNDI) names for session EJBs in your application, as shown in Figure 4-8. These specifications override both deployment descriptors and annotations in the application. For DictionaryApp V2, accept the defaults. By accepting the defaults, you notify the application server to use the default JNDI names from the application. Click Next.
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    Figure 4-8   Administrative console: Provide JNDI names for beans

    8.	Specify JNDI names for EJB interfaces in your application, as shown in Figure 4-9. These specifications override both deployment descriptors and annotations. For DictionaryApp V2, accept the defaults to notify the application server to use default JNDI names from the application. Click Next. 
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    Figure 4-9   Administrative console: Bind EJB Business

    9.	Specify how EJBs are mapped to references to EJBs in your application, as shown in Figure 4-10. For DictionaryApp V2, accept the defaults. Click Next. 
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    Figure 4-10   Administrative console: Map EJB references to beans

     

    10.		 Map resource references to their resource JNDI names, as shown in Figure 4-11. For DictionaryApp V2, specify jdbc/DictionaryDB for the Target Resource JNDI Name. Click Next. 
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    Figure 4-11   Administrative console: Map resource references to resources

    11.	Specify the virtual host on which the application runs, as shown in Figure 4-12. or DictionaryApp V2, accept the defaults. Click Next. 
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    Figure 4-12   Administrative console: Map virtual hosts for Web modules

    12.		Specify the context root for your web module, as shown in Figure 4-13. For DictionaryApp V2, because this field must match what has already been specified in web.xml, accept the defaults. Click Next. 
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    Figure 4-13   Administrative console: Map context roots for Web modules

    13.	Specify whether your application depends solely on XML deployment descriptors. For DictionaryApp V2, because the code that is provided uses EJB3 annotations heavily, leave every check box unchecked, as shown in Figure 4-14. Click Next. 
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    Figure 4-14   Administrative console: Metadata for modules

    14.	In the Summary, review the selections, and click Finish to install the application, as shown in Figure 4-15. 
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    Figure 4-15   Administrative console: Install New Application Summary

    4.3.2  wsadmin scripting

    After first uninstalling the application, make sure that the script for redeploying DictionaryApp V2 looks similar to Example 4-8.

    Example 4-8   wsadmin application redeployment script
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    AdminApp.install('C:/DictionaryApp/version

    2/DictionaryApp.ear',['-appname',

    'DictionaryApp', '-

    MapResRefToEJB','[[DictionaryWeb ""

    DictionaryWeb.war,WEB-INF/web.xml

    jdbc/DictionaryDB javax.sql.DataSource

    jdbc/DictionaryDB "" "" ""]]','-

    MapWebModToVH','[[DictionaryWeb

    DictionaryWeb.war,WEB-INF/web.xml

    default_host]]']);

    AdminConfig.save(); #We must save the

    application to the configuration repository

    before it can be started

    AppManager =

    AdminControl.queryNames('type=ApplicationManager,

    process=server1,*');

    AdminControl.invoke(AppManager,

    'startApplication','DictionaryApp');
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    Accessing DictionaryApp V2

    You can access DictionaryApp V2 at the following URL:

    http://localhost:9080/DictionaryWeb/DictionaryServlet

    DictionaryApp V2 looks similar to Figure 4-16.
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    Figure 4-16   DictionaryApp V2
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Incorporating JMS and MDBs into DictionaryApp V3

    In this chapter, we add a messaging component to DictionaryApp V3 by incorporating the Java Message Service (JMS) and message-driven beans (MDBs) to allow for asynchronous messaging. DictionaryApp V3 supports logging differently by sending user actions to look up or update the dictionary as messages instead of logging it in the main flow of the application. This task demonstrates how to configure the messaging provider and the necessary resources to enable WebSphere messaging capabilities.

    
      
        	
          Sample material: See Appendix C, “Additional material” on page 235 for information about downloading the sample material that is used in this chapter. 

        
      

    

    5.1  DictionaryApp V3 overview

    Figure 5-1 illustrates the overall architecture of DictionaryApp V3.
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    Figure 5-1   DictionaryApp3

    DictionaryApp V3 includes two new classes to support messaging: LookupLoggerBean and DefineLoggerBean. LookupLoggerBean is an MDB that listens on its own destination, DictionaryJMSQueue, for messages from DictionaryServlet.java. DefineLoggerBean is an MDB that listens on its own destination, DictionaryJMSTopic, for messages from DictionaryServlet.java.

    DictionaryManagerBean.java acts as the message sender on behalf of DictionaryServlet.java. At the end of every call to the service method in DictionaryServlet.java, it sends information regarding user activity to DictionaryManagerBean.java. Then, DictionaryManagerBean.java sends the user action information as messages to DictionaryJMSQueue and DictionaryJMSTopic for the MDBs to process.

    5.2  DictionaryApp V3 source files

    The following files are additions in DictionaryApp V3 to the existing source files in DictionaryApp V2:

    •“DictionaryManagerLocal.java” on page 123

    •“DictionaryManagerBean.java” on page 123

    •“LookupLoggerBean.java” on page 125

    •“DefineLoggerBean.java” on page 125

    •“DictionaryServlet.java” on page 126

    5.2.1  DictionaryManagerLocal.java

    This file is updated to include the handleSessionData method, which DictionaryManagerBean.java implements. DictionaryServlet.java uses the handleSessionData method for logging, replacing direct calls to Logger.java in prior versions of the application.

    Example 5-1 shows the text of DictionaryManagerLocal.java.

    Example 5-1   DictionaryManagerLocal.java
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    ...

     

    public Entry lookup(String word) throws Exception;

     

    public void handleSessionData(String action, String description)

    		throws Exception;

     

    ...
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    5.2.2  DictionaryManagerBean.java

    This file is updated to send user action information as messages to their intended destinations. With life cycle methods init() and destroy(), this file is used to construct and close message connections.

    Example 5-2 shows the text of DictionaryManagerBean.java.

    Example 5-2   DictionaryManagerBean.java
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    ...

     

    @Stateless

    @TransactionAttribute(TransactionAttributeType.NOT_SUPPORTED)

    public class DictionaryManagerBean implements DictionaryManagerLocal {

     

    	@Resource(name = "jms/DictionaryQCF")

    	private QueueConnectionFactory queueconnectionfactory;

     

    	@Resource(name = "jms/DictionaryTCF")

    	private TopicConnectionFactory topicconnectionfactory;

     

    	@Resource(name = "jms/DictionaryQ")

    	private Queue queuedestination;

     

    	@Resource(name = "jms/DictionaryT")

    	private Topic topicdestination;

     

    	private QueueConnection queueconnection;

    	private TopicConnection topicconnection;

    	private DictionaryJPAAdapter jpaadapter;

     

    	...

     

    	public Entry lookup(String word) throws Exception {

    			return jpaadapter.lookup(word);

    		}

     

    	@TransactionAttribute(TransactionAttributeType.REQUIRES_NEW)

    		public void handleSessionData(String action, String description)

    				throws Exception {

    			Session session = null;

    			MessageProducer producer = null;

    			try {

    				if (action.equals("LOOKUP")) {

    					session = queueconnection.createSession(true,

    							Session.AUTO_ACKNOWLEDGE);

    					producer = session.createProducer(queuedestination);

    				} else if (action.equals("DEFINE")) {

    					session = topicconnection.createSession(true,

    							Session.AUTO_ACKNOWLEDGE);

    					producer = session.createProducer(topicdestination);

    				}

    				Message message = session.createMessage();

    				message.setStringProperty("description", description);

    				producer.send(message);

    			} finally {

    				if (producer != null) {

    					producer.close();

    				}

    				if (session != null) {

    					session.close();

    				}

    			}

    		}

     

    	@PostConstruct

    	public void init() {

    		try {

    			this.queueconnection = queueconnectionfactory

    					.createQueueConnection();

    			this.topicconnection = topicconnectionfactory

    					.createTopicConnection();

    		} catch (Exception e){ 

    			DataManager.logError(e);

    		}

    	}

     

    	@PreDestroy

    	public void destroy() {

    		try {

    			if (this.queueconnection != null)

    				this.queueconnection.close();

    			if (this.topicconnection != null)

    				this.topicconnection.close();

    		} catch (Exception e) {

    			DataManager.logError(e);

    		}

    	}

    }
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    5.2.3  LookupLoggerBean.java

    This MDB receives user data information concerning each LOOKUP operation. This MDB listens on the JMS queue called DictionaryJMSQueue. Upon receiving user action information, it invokes the Logger class, which then logs the information in the SystemOut log.

    Example 5-3 shows the text of LookupLoggerBean.java.

    Example 5-3   LookupLoggerBean.java
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    package com.ibm.dictionaryapp.mdb;

     

    import javax.ejb.ActivationConfigProperty;

    import javax.ejb.MessageDriven;

    import javax.jms.Message;

    import javax.jms.MessageListener;

     

    import com.ibm.dictionaryapp.datautil.Logger;

     

    @MessageDriven(activationConfig = {

    		@ActivationConfigProperty(propertyName = "destinationType", propertyValue = "javax.jms.Queue"),

    		@ActivationConfigProperty(propertyName = "destination", propertyValue = "jms/DictionaryQ") })

    public class LookupLoggerBean implements MessageListener {

    	public void onMessage(Message message) {

    		try {

    			String description = message.getStringProperty("description");

    			Logger.logAction("LOOKUP", description);

    		} catch (Exception e) {

    			Logger.logError(e);

    		}

    	}

    }
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    5.2.4  DefineLoggerBean.java

    This MDB receives user action information concerning each DEFINE operation. This MDB listens on the JMS topic called DictionaryJMSTopic. Upon receiving user action information, it invokes the Logger class, which then logs the information in the SystemOut log.

    Example 5-4 shows the text of DefineLoggerBean.java.

    Example 5-4   DefineLoggerBean.java
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    package com.ibm.dictionaryapp.mdb;

     

    import javax.ejb.ActivationConfigProperty;

    import javax.ejb.MessageDriven;

    import javax.jms.Message;

    import javax.jms.MessageListener;

     

    import com.ibm.dictionaryapp.datautil.Logger;

     

    @MessageDriven(activationConfig = {

    		@ActivationConfigProperty(propertyName = "destinationType", propertyValue = "javax.jms.Topic"),

    		@ActivationConfigProperty(propertyName = "destination", propertyValue = "jms/DictionaryT") })

    public class DefineLoggerBean implements MessageListener {

    	public void onMessage(Message message) {

    		try {

    			String description = message.getStringProperty("description");

    			Logger.logAction("DEFINE", description);

    		} catch (Exception e) {

    			Logger.logError(e);

    		}

    	}

    }
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    5.2.5  DictionaryServlet.java

    DictionaryServlet.java is the updated file to invoke asynchronous logging. Example 5-5 shows the text of DictionaryServlet.java.

    Example 5-5   DictionaryServlet.java
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    ...

    		else {

    			request.setAttribute("word", entry.getWord());

    			request.setAttribute("definition", entry

    						.getDefinition());

    			description = entry.toString();

     	     		}

          	}

    		dictionarymanager.handleSessionData(action, description);

    		...

    			Entry entry = new Entry(word, definition);

    			databaseadapter.define(entry);

    			message = word + " has been defined.";

    			request.setAttribute("word", word);

    			request.setAttribute("definition", definition);

    			description = entry.toString();

    		}

    		dictionarymanager.handleSessionData(action, description);

    		} 

    	} catch (Exception e) {

    		Logger.logError(e);

    		message = "ERROR : " + e.getClass().getName();

    	}
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    5.3  WebSphere Service Integration Bus

    The WebSphere Service Integration Bus (SIBus) is the default built-in messaging provider for WebSphere. The messaging provider serves as the back-end message-oriented middleware (MOM) for applications that require messaging services. This separation of application logic and messaging functionality allows for interchangeability between the application layer and the messaging layer. Therefore, an application that uses the WebSphere SIBus can easily switch to MQ, another message provider in WebSphere. Figure 5-2 illustrates how the SIBus interacts with other components in the application server.
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    Figure 5-2   WebSphere SIBus 

    The SIBus handles many important tasks, including sending and receiving messages, persisting messages, and setting up mediations between sender and receivers. For our single-server environment, we must configure our application server as a member in the SIBus. After a server becomes a member of the SIBus, the SIBus establishes a message engine for the server. Within the messaging engine, you can configure messaging destinations for the server member.

    In order for applications within the web container to access the messaging services of the SIBus, you must configure resources within the application server both on the client side and on the server side. On the client side, you must configure a connection factory resource and destination resource to allow for access to the messaging engine within the SIBus member and the destinations hosted within it. This access allows the client to send messages to the SIBus. On the server side, you must configure a set of activation specifications for client MDBs to receive messages from the messaging engine, which allows the server to retrieve the messages from the SIBus.

    5.4  Setting up the service integration bus for DictionaryApp V3

    For DictionaryApp V3, a SIBus, DictionarySIBus, is configured as its messaging provider. Within the SIBus, the server hosting DictionaryApp V3 is included as a bus member for its messaging capabilities. You configure a queue destination, DictionarySIBQueue, and a topic space destination, DictionarySIBTopic, to process logging the actions to look up or define the dictionary.

    5.4.1  Administrative console

    Use the following procedure to configure DictionarySIBus using the administrative console:

    1.	In the administrative console, click Service Integration → Buses in the navigation tree.

    2.	In the Buses page, click New to create a new SIBus, as shown in Figure 5-3.
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    Figure 5-3   Administrative console: Buses

    3.	Select a name for the SIBus, and check Bus security, if needed. For DictionaryApp V3, specify DictionarySIBus as the name (Figure 5-4) and ensure that you do not select Bus security; otherwise, your application will not be able to start later. Click Next. 
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    Figure 5-4   Administrative console: Create a new Service Integration Bus

    4.	In the Summary, review your choices, and click Finish to create the SIBus, as shown in Figure 5-5. 
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    Figure 5-5   Administrative console: Create a new Service Integration Bus summary

    After creating DictionarySIBus, you can get command assistance for creating DictionaryDatasource by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-6. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-6   Administrative console: Administrative Scripting Commands

    5.	After creating DictionarySIBus, go back to the Buses page. You can see DictionarySIBus in the list of SIBuses, as shown in Figure 5-7. 
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    Figure 5-7   Administrative console: Buses

    6.	Select DictionarySIBus. This selection takes you to Buses → DictionarySIBus, as shown in Figure 5-8.
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    Figure 5-8   Administrative console: DictionarySIBus

    7.	Under the Topology section, select Bus members. This option takes you to Buses → DictionarySIBus → Bus members, which contains a list of bus members configured for the DictionarySIBus. Because you have just created DictionarySIBus, the list is empty, as shown in Figure 5-9. Click Add.
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    Figure 5-9   Administrative console: Bus members

    8.	Select the server that will become the member of the SIBus. For DictionaryApp V3, select Server, and choose your server (select server1 if you use the default profile that was configured during installation) as the member for the SIBus, as shown in Figure 5-10. Click Next. 
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    Figure 5-10   Administrative console: Add a new bus member

    9.		Select the message storage option for your SIBus. This option specifies how the messaging engine that is associated with your bus member persists the messages that it receives in order to recover lost data in the case of a server failure. For DictionaryApp V3, select File store, as shown in Figure 5-11. Click Next.
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    Figure 5-11   Administrative console: Add a new bus member: Select the type of message store

    10.		Specify the file storage options for your SIBus member. For DictionaryApp V3, accept the defaults, as shown in Figure 5-12. Click Next.
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    Figure 5-12   Administrative console: Add a new bus member: Configure file store

    11.	Specify storage parameters to improve the performance of messaging. For DictionaryApp V3, accept the defaults, as shown in Figure 5-13. Click Next.
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    Figure 5-13   Administrative console: Add a new bus member: Tune performance parameters

    12.	In the Summary section, review your choices, and click Finish to add your server as a bus member, as shown in Figure 5-14. 
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    Figure 5-14   Administrative console: Add a new bus member: Summary

    After creating the new bus member, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-15. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-15   Administrative console: Administrative Scripting Commands

    13.	After you have added your server as a bus member, go back to the Buses page and select the SIBus that you have created. Under the Destination resources section, select Destinations. This option takes you to Buses → DictionarySIBus → Destinations, which contains a list of destinations supported by the SIBus, as shown in Figure 5-16. Click New to create a new destination.
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    Figure 5-16   Administrative console: Destinations

    14.		Select the type of destination that you want to create. For DictionaryApp V3, because LookupLoggerBean.java subscribes to a JMS queue, select Queue, as shown in Figure 5-17. Click Next. 
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    Figure 5-17   Administrative console: Create new destination

    15.	Assign a name to the destination and a description for the destination (optional). For DictionaryApp V3, enter DictionarySIBQueue for Identifier and leave the Description section blank, as shown in Figure 5-18. Click Next.
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    Figure 5-18   Administrative console: Set queue attributes

    16.	Select the Bus member with which the queue will be associated. All messages that are sent to this destination are processed and stored by the bus member. For DictionaryApp V3, select the member that includes your current server, as shown in Figure 5-19. Click Next.
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    Figure 5-19   Administrative console: Assign the queue to a bus member

    17.		In the Confirm queue creation page, review your choices. Click Finish to create DictionarySIBQueue, as shown in Figure 5-20.
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    Figure 5-20   Administrative console: Confirm queue creation summary

    After creating the new queue, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-21. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-21   Administrative console: Administrative Scripting Commands

    18.	Go to the Buses page, and select DictionarySIBus. Under the Destination section, select Destinations. This option takes you back to Buses → DictionarySIBus → Destinations. Click New to create a new bus destination.

    19.	Select the type of destination that you want to create. For DictionaryApp V3, because DefineLoggerBean.java subscribes to a JMS topic, select Topic Space, as shown in Figure 5-22. Click Next.
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    Figure 5-22   Administrative console: Create new destination

    20.	Assign a name to the destination and a description for the destination (optional). For DictionaryApp V3, enter DictionarySIBTopic for Identifier and leave the Description section blank, as shown in Figure 5-23. Click Next.
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    Figure 5-23   Administrative console: Set topic space Attributes

    21.		In the Confirm topic space creation page, review your selections, and click Finish to create the DictionarySIBTopic, as shown in Figure 5-24.
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    Figure 5-24   Administrative console: Create new topic space summary

    After creating the topic space, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-25. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-25   Administrative console: Administrative Scripting Commands

    22.	After configuring and saving the SIBus, restart the server. By including your server as a member of the newly created SIBus, WebSphere automatically creates a message engine for this member. This messaging engine cannot obtain the resources to begin processing messages until you restart the server. Additionally, if a newly created SIBus does not provide messaging services, it might be helpful to check the SystemOut.log and startServer.log files to troubleshoot the problem.

    5.4.2  wsadmin scripting

    To create an SIBus in wsadmin, use the following command:

    AdminTask.createSIBus('-bus desired SIBus name -busSecurity FALSE');

    The desired SIBus name defines the name of the SIBus to be created. For more options that are associated with this command, go to this website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp?topic=/com.ibm.websphere.pmc.express.doc/ref/rjj_cli_bus_create.html

    For DictionaryApp V3, the script looks like this script:

    AdminTask.createSIBus('-bus DictionarySIBus -busSecurity FALSE');

    To add a member to a SIBus, use the following command:

    AdminTask.addSIBusMember('-bus SIBus name -node node name -server server name -fileStore');

    The SIBus name defines the name of the SIBus to which the member is to be added. The server name and node name define the member to be added to the SIBus. For more options associated with this command, go to this website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp?topic=/com.ibm.websphere.pmc.express.doc/ref/rjj_cli_busm_add.html

    For DictionaryApp V3, the script looks like this script:

    AdminTask.addSIBusMember('-bus DictionarySIBus -node devNode -server server1 -fileStore');

    To add a destination to a SIBus, use the following command:

    AdminTask.createSIBDestination('-bus SIBus name -type type -name desired Destination name -node node name -server server name');

    The SIBus name defines the name of the SIBus to which the member is to be added. The type specifies the type of destination to be created. This type can be Queue or TopicSpace. The desired Destination name specifies the name for the created destination. The server name and node name define the member to be added to the SIBus. For more options associated with this command, go to this website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp?topic=/com.ibm.websphere.pmc.express.doc/ref/rjo_cli_dest_create.html

    For DictionaryApp V3, the script looks like this script:

    AdminTask.createSIBDestination('-bus DictionarySIBus -type TopicSpace -name DictionarySIBTopic -node devNode -server server1')

     

    AdminTask.createSIBDestination('-bus DictionarySIBus -type Queue -name DictionarySIBQueue -node devNode -server server1')

    5.5  Setting up the client (message sender) side of DictionaryApp V3

    On the client side, DictionaryManager serves as the message sender with capabilities to send to both DictionarySIBQueue and DictionarySIBTopic. 

    You must configure the following components within the application server to provide access to the message engine within DictionarySIBus:

    •JMS queue connection factory: to be named DictionaryQueueFactory

    •JMS topic connection factory: to be named DictionaryFactory

    You must configure these additional components to provide access to DictionarySIBQueue and DictionarySIBTopic:

    •JMS queue: to be named DictionaryJMSQueue

    •JMS topic: to be named DictionaryJMSTopic

    We provide the instructions for creating the client side JMS resources in the following sections.

    5.5.1  Administrative console

    This section provides instructions for creating DictionaryQueueFactory, DictionaryJMSQueue, DictionaryTopicFactory, and DictionaryJMSTopic. This section includes the following procedures:

    •JMS queue and connection factory

    •JMS topic and connection factory

    JMS queue and connection factory

    Use the following procedure to configure the JMS queue and connection factory:

    1.	In the administrative console, click Resources → JMS → Queue connection factories in the navigation tree. 

    2.	In the drop-down list box under the Scope section, select the preferred scope for the connection factory. For DictionaryApp V3, use the scope containing your server, as shown in Figure 5-26. Click New. 
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    Figure 5-26   Administrative console: Queue connection factories

    3.	Select the messaging provider for the connection factory. For DictionaryApp V3, choose Default messaging provider, as shown in Figure 5-27. Click OK.
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    Figure 5-27   Administrative console: Select JMS resource provider

    4.	Configure the connection factory as necessary. For DictionaryApp V3, specify DictionaryQueueFactory as the Name, jms/DictionaryQCF as the JNDI name, and DictionarySIBus as the Bus name, as shown in Figure 5-28. Click OK to create the queue connection factory. 
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    Figure 5-28   Administrative console: Default messaging provider

    After creating the new queue connection factory, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-29. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-29   Administrative console: Administrative Scripting Commands

    5.	In the administrative console, click Resources → JMS → Queues in the navigation tree.

    6.	In the drop-down list box under Scope, select the appropriate scope for the queue. For DictionaryApp V3, use the scope containing your server, as shown in Figure 5-30. Click New. 
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    Figure 5-30   Administrative console: Queues

    7.	Select a JMS resource provider. For DictionaryApp V3, select Default messaging provider, as shown in Figure 5-31. Click OK. 
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    Figure 5-31   Administrative console: Select JMS resource provider

    8.	Configure the queue, as necessary. For DictionaryApp V3, specify DictionaryJMSQueue in the Name field, jms/DictionaryQ for the JNDI name, DictionarySIBus for the Bus name, and DictionarySIBQueue for the SIBus for Queue name, as shown in Figure 5-32. Click OK.
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    Figure 5-32   Administrative console: New queue

    After creating the new queue, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-33. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-33   Administrative console: Administrative Scripting Commands

    JMS topic and connection factory

    Use the following procedure to configure the JMS topic and connection factory:

    1.	In the administrative console, click Resources → JMS → Topic connection factories in the navigation tree. 

    2.	In the drop-down list box under Scope, select the preferred scope for the connection factory. For DictionaryApp V3, use the scope containing your server, as shown in Figure 5-34. Click New. 
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    Figure 5-34   Administrative console: Topic connection factories

    3.	Select the messaging provider for your connection factory. For DictionaryApp V3, choose Default messaging provider, as shown in Figure 5-35. Click OK.
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    Figure 5-35   Administrative console: Select JMS resource provider

    4.	Configure the connection factory, as necessary. For DictionaryApp V3, specify DictionaryTopicFactory for Name, jms/DictionaryTCF for the JNDI name, and DictionarySIBus for the SIBus name, as shown in Figure 5-36. Click OK.
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    Figure 5-36   Administrative console: New topic connection factory

    After creating the new topic connection, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-37. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-37   Administrative console: Administrative Scripting Commands

    5.	In the administrative console, click Resources → JMS → Topics in the navigation tree.

    6.	Select the appropriate scope for the topic. For DictionaryApp V3, use the scope containing server1, as shown in Figure 5-38. Click New. 
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    Figure 5-38   Administrative console: Topics

    7.	Select the JMS provider. For DictionaryApp V3, select Default messaging provider, as shown in Figure 5-39. Click OK. 
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    Figure 5-39   Administrative console: Select JMS resource provider

    8.	Configure the topic, as necessary. For DictionaryApp V3, specify DictionaryJMSTopic for Name, jms/DictionaryT for the JNDI name, DictionarySIBus for the SIBus name, and DictionarySIBTopic as the Topic space, as shown in Figure 5-40. Click OK.
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    Figure 5-40   Administrative console: New topic

    After creating the new topic, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-41. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-41   Administrative console: Administrative Scripting Command

    5.5.2  wsadmin scripting

    Before administering any of the commands for creating JMS resources, obtain a reference to the scope from which you want to create the resource by using the following command:

    id = AdminConfig.getid("/Server:server name");

    The identifier id serves as the reference to the server scope for configuring the JMS resources. If you use the default profile that was configured during installation, the script looks like this script:

    id = AdminConfig.getid("/Server:server1");

    To create a connection factory in wsadmin, use the following command:

    AdminTask.createSIBJMSConnectionFactory(id, '-name Connection Factory name -jndiName Connection Factory JNDI name -type type -busName SIBus name');

    The Connection Factory name defines the name of the connection factory to create. The Connection Factory JNDI name specifies the JNDI name for the connection factory. The type specifies the type of connection factory to make, which can be either queue or topic. The SIBus name specifies the SIBus from which the connection factory obtains its connections. For more options associated with this command, go to this website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/topic/com.ibm.websphere.pmc.express.doc/ref/rjn_jmscf_create.html

    For DictionaryApp V3, the script looks like this example:

    AdminTask.createSIBJMSConnectionFactory(id, '-name DictionaryQueueFactory -jndiName jms/DictionaryQCF -type queue -busName DictionarySIBus');

     

    AdminTask.createSIBJMSConnectionFactory(id, '-name DictionaryTopicFactory -jndiName jms/DictionaryTCF -type topic -busName DictionarySIBus');

    To create a JMS queue in wsadmin, use the following command:

    AdminTask.createSIBJMSQueue(id, '-name Queue name -jndiName Queue JNDI name -busName SIBus name -queueName SIBus Destination name');

    The Queue name defines the name of the JMS queue to create. The Queue JNDI name specifies the JNDI name for the JMS queue. The SIBus Destination name specifies the SIBus destination with which the JMS queue is associated. For more options associated with this command, go to this website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp?topic=/com.ibm.websphere.pmc.express.doc/ref/rjn_jmsqueue_create.html

    For DictionaryApp V3, the script looks like this example:

    AdminTask.createSIBJMSQueue(id, '-name DictionaryJMSQueue -jndiName jms/DictionaryQ -busName DictionarySIBus -queueName DictionarySIBQueue');

    To create an JMS topic in wsadmin, use the following command:

    AdminTask.createSIBJMSTopic(id, '-name <Topic name> -jndiName Topic JNDI name -busName SIBusname -topicSpace SIBus Destination name');

    The Topic name defines the name of the JMS topic to create. The Topic JNDI name specifies the JNDI name for the JMS topic. The SIBus Destination name specifies the SIBus destination with which the JMS topic will be associated. For more options that are associated with this command, go to this website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp?topic=/com.ibm.websphere.pmc.express.doc/ref/rjn_jmstopic_create.html

    For DictionaryApp V3, the script looks like this example:

    AdminTask.createSIBJMSTopic(id, '-name DictionaryJMSTopic -jndiName jms/DictionaryT -busName DictionarySIBus -topicSpace DictionarySIBTopic');

    5.6  Setting up the server (message receiver) side of DictionaryApp V3

    DictionaryApp V3 contains both the message senders and message receivers. On the server side, the MDB, DefineLoggerBean, is the message receiver linked with the JMS queue (jms/DictionaryQ), and the MDB, LookupLoggerBean, is the message receiver linked with the JMS topic (jms/DictionaryT). Therefore, within the application server, you must configure activation specifications, which consist of a group of message configuration properties for MDBs to retrieve messages from their associated messaging destinations, for each MDB. 

    5.6.1  Administrative console

    This section provides instructions to use the administrative console to configure DictionaryQueueSpec (the activation specifications for LookupLoggerBean) and DictionaryTopicSpec (the activation specifications for DefineLoggerBean). Follow these steps: 

    1.	In the administrative console, click Resources → JMS → Activation specifications in the navigation tree. 

    2.	Select the appropriate scope for the activation specifications. For DictionaryApp V3, select server1, as shown in Figure 5-42. Click New. 
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    Figure 5-42   Administrative console: Activation specifications

    3.	Select a JMS provider. For DictionaryApp V3, select Default messaging provider, as shown in Figure 5-43. Click OK.
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    Figure 5-43   Administrative console: Select JMS resource provider

    4.	Configure the activation specifications, as necessary. For DictionaryApp V3, specify DictionaryQueueSpec for the Name, jms/DictionaryQS for the JNDI name, Queue for the Destination Type, jms/DictionaryQ for the Destination JNDI name, and DictionarySIBus for the Bus name, as shown in Figure 5-44. Click OK.

    [image: ]

    Figure 5-44   Administrative console: New activation specifications

    After creating DictionaryQueueSpec, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-45. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-45   Administrative console: Administrative Scripting Commands

    5.	After creating DictionaryQueueSpec, create DictionaryTopicSpec. The instructions are similar. In the administrative console, click Resources → JMS → Activation specifications in the navigation tree.

    6.	Select the appropriate scope for the activation specifications. For DictionaryApp V3, select server1, as shown in Figure 5-46. Click New.
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    Figure 5-46   Administrative console: Activation specifications

    7.	Select a JMS provider. For DictionaryApp V3, select Default messaging provider, as shown in Figure 5-47. Click OK. 
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    Figure 5-47   Administrative console: Select JMS resource provider

    8.	Configure the activation specifications, as necessary. For DictionaryApp V3, specify DictionaryTopicSpec as the Name, jms/DictionaryTS as the JNDI name, Topic as the Destination type, jms/DictionaryT as the Destination JNDI name, and DictionarySIBus as the Bus name, as shown in Figure 5-48. Click OK. 
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    Figure 5-48   Administrative console: New Activation specifications

    After creating DictionaryTopicSpec, you can get command assistance by clicking View administrative scripting command for last action in the help box. The output looks similar to Figure 5-49. Remember to return to save your changes after viewing the scripting commands.
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    Figure 5-49   Administrative console: Administrative Scripting Commands

    5.6.2  wsadmin scripting

    Before administering any of the commands to create JMS resources, obtain a reference to the scope from which you want to create the resource using the following command:

    id = AdminConfig.getid("/Server:server name");

    The identifier id serves as the reference to the server scope for configuring the JMS resources. If you use the default profile that is configured during installation, the script looks like the following example:

    id = AdminConfig.getid("/Server:server1");

    To create JMS activation specifications in wsadmin, use the following command:

    AdminTask.createSIBJMSActivationSpec(id, '-name Activation Specifications name -jndiName Activation Specifications JNDI name -destinationType Destination Type -destinationJndiName Destination JNDI name -busName SIBus name);

    The Activation Specifications name defines the name of the activation specifications to be created. The Activation Specifications JNDI name specifies the JNDI name for the activation specifications. The Destination Type specifies the destination type for which the activation specifications will be created: queue or topic. The Destination JNDI name specifies the JMS destination with which the activation specifications will be associated. The SIBus name specifies the SIBus to which connections will be made by the activation specifications. For more options that are associated with this command, go to this website:

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp?topic=/com.ibm.websphere.pmc.express.doc/ref/rjn_jmsas_create.html

    For DictionaryApp V3, the script looks like this example:

    AdminTask.createSIBJMSActivationSpec(id, '-name DictionaryQueueSpec -jndiName jms/DictionaryQS -destinationType Queue -destinationJndiName jms/DictionaryQ -busName DictionarySIBus');

    AdminTask.createSIBJMSActivationSpec(id, '-name DictionaryTopicSpec -jndiName jms/DictionaryTS -destinationType Topic -destinationJndiName jms/DictionaryT -busName DictionarySIBus');

    5.7  Redeploying DictionaryApp V3

    This section tells you how to redeploy DictionaryApp V3 by using the administrative console or wsadmin.

    5.7.1  Administrative console

    Using the administrative console to deploy DictionaryApp V3 is similar to deploying the previous versions, except for three additional steps that are required for the application server to map JMS resource references to the JMS resources: 

    1.	After the “Map modules to servers” section, the application server prompts you to bind message listener specifications to MDBs. Specify how to bind each MDB in your application to the JMS destinations. For DictionaryApp V3, select Activation Specification for LookupLoggerBean and DefineLoggerBean. For LookupLoggerBean, specify jms/DictionaryQS as the Target Resource JNDI Name and jms/DictionaryQ as the Destination JNDI name. For DefineLoggerBean, specify jms/DictionaryTS as the Target Resource JNDI Name and jms/DictionaryT as the Destination JNDI name, as shown in Figure 5-50. Click Next. 
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    Figure 5-50   Administrative console: Bind listeners for message-driven beans

    2.	The application server prompts you to resolve the JMS destination resources referenced in your application. For DictionaryApp V3, specify jms/DictionaryQ and jms/DictionaryT, as shown in Figure 5-51. The field name under Message destination object shows the name under which the resource is referenced by the application. Therefore, it is not confusing if an EJB references multiple destinations. Click Next.
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    Figure 5-51   Administrative console: Bind message destination references to administered objects

    3.	The application server takes you to the Map resource references to resources section. You have been to this section before when deploying DictionaryApp V2, but because DictionaryApp V3 references ConnectionFactories in DictionaryManagerBean.java, the application server prompts you to resolve it at this point. For DictionaryApp V3, specify jms/DictionaryQCF and jms/DictionaryTCF. Click Next. 

    [image: ]

    Figure 5-52   Administrative console: Map resource references to resources

    The remaining sections of the installation look similar to previous installations. 

    5.7.2  wsadmin scripting

    Example 5-6 is the script for redeploying DictionaryApp V3.

    Example 5-6   wsadmin script for redeploying DictionaryApp V3
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    AdminApp.install('C:\DictionaryApp\Version 3\DictionaryApp.ear', '[-appname DictionaryApp -MapResRefToEJB [[ DictionaryEJB.jar DictionaryManagerBean DictionaryEJB.jar,META-INF/ejb-jar.xml jms/DictionaryQCF javax.jms.QueueConnectionFactory jms/DictionaryQCF "" "" "" ][ DictionaryEJB.jar DictionaryManagerBean DictionaryEJB.jar,META-INF/ejb-jar.xml jms/DictionaryTCF javax.jms.TopicConnectionFactory jms/DictionaryTCF "" "" "" ][ DictionaryWeb "" DictionaryWeb.war,WEB-INF/web.xml jdbc/DictionaryDB javax.sql.DataSource jdbc/DictionaryDB "" "" "" ]] -MapWebModToVH [[ DictionaryWeb DictionaryWeb.war,WEB-INF/web.xml default_host ]] -MapMessageDestinationRefToEJB [[ DictionaryEJB.jar DictionaryManagerBean DictionaryEJB.jar,META-INF/ejb-jar.xml jms/DictionaryT jms/DictionaryT ][ DictionaryEJB.jar DictionaryManagerBean DictionaryEJB.jar,META-INF/ejb-jar.xml jms/DictionaryQ jms/DictionaryQ ]] -BindJndiForEJBMessageBinding [[ DictionaryEJB.jar LookupLoggerBean DictionaryEJB.jar,META-INF/ejb-jar.xml "" jms/DictionaryQS jms/DictionaryQ "" ][ DictionaryEJB.jar DefineLoggerBean DictionaryEJB.jar,META-INF/ejb-jar.xml "" jms/DictionaryTS jms/DictionaryT "" ]]]' ) 

    AdminConfig.save();

    appManager = AdminControl.queryNames('type=ApplicationManager,process=server1,*);

    AdminControl.invoke(appManager, 'startApplication','DictionaryApp');
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    The -MapMessageDestinationRefToEJB options allow you to map message destination references that are defined within EJBs to JMS destinations in the application server. You must provide the necessary parameters, which define the mapping, afterward in the list format. These installation options correspond with step 2 on page 163 in the administrative console installation. These parameters are necessary:

    EJB Module	The name of the EJB module that contains the EJB that references the JMS destination

    EJB 	The name of the EJB, which references the JMS destination

    URI	Module URI for the EJB Module

    Message Destination Object 	The name of the destination that is defined by the application

    Target Resource JNDI Name	The JNDI name that is defined in the application server for the JMS destination

    The -BindJndiForEJBMessageBinding options allow you to bind JMS activation specifications to MDBs. You must provide the necessary parameters, which define the mapping, afterward in the list format. These installation options correspond with step 1 on page 162 in the administrative console installation. These parameters are necessary:

    EJB Module			The name of the EJB module that contains the MDB to be bound to the JMS activation specifications.

    EJB	The name of the MDB.

    URI	Module URI for the EJB Module.

    Listener Port		Port on which the MDB listens. This field is left null, because DictionaryApp V3 uses activation specifications.

    JNDI name	The JNDI name that is defined in the application server for the JMS activation specification.

    Destination JNDI name	The JNDI name that is defined in the application server for the JMS destination.

    ActivationSpec Authentication Alias

    	            	Used to allow access the activation specifications without             having to expose username and passwords. Left as null since             DictionaryApp V3 does not use an authentication alias.

    5.8  Accessing DictionaryApp V3

    Accessing DictionaryApp V3 is similar to the previous versions of DictionaryApp. The URL to access DictionaryApp V3 is similar to this website:

    http://localhost:9080/DictionaryApp/DictionaryServlet

    DictionaryApp V3 looks similar to Figure 5-53.
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    Figure 5-53   DictionaryApp V3

    After looking up and defining a few words, you can check your SystemOut.log for the logs that are produced by the MDBs. The log has entries similar to Example 5-7.

    Example 5-7   Accessing DictionaryApp V3 log file
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    [8/17/10 16:58:37:785 CDT] 0000002e SystemOutVO Tue Aug 17 16:58:37 CDT 2010 :LOOKUP(IBM : INTERNATIONAL BUSINESS MACHINES)
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Incorporating RESTful web services into DictionaryApp V4

    In this chapter, we discuss how to deploy applications as web services on WebSphere Application Server. You can implement web services in many ways, but it is beyond the scope of this document to cover all of the capabilities of web services. We explore how to implement the Representational State Transfer or RESTful architecture, which is one style of web services, in DictionaryApp V4. DictionaryApp V4 allows clients to access information in DictionaryDatabase and to obtain results in simple text format instead of HTML. Therefore, you can write applications on the client side that implement a server-independent user interface (UI) as the front end for the functionalities that are provided by DictionaryApp V4. We provide you with a client-side application for this purpose.

    
      
        	
          Sample material: See Appendix C, “Additional material” on page 235 for information about downloading the sample material that is used in this chapter. 

        
      

    

    6.1  Setting up Web 2.0 Feature Pack for WebSphere Application Server 7.0

    To use the JAX-RS application programming interface (API) in WebSphere Application Server, you must obtain the necessary jar files for the IBM implementation of JAX-RS and configure the application server web container to manage RESTful resources. WebSphere Application Server for Developers V7 does not include these features. You can obtain them through installing the Web 2.0 Feature Pack for WebSphere Application Server 7.0. 

    6.2  Downloading Web 2.0 Feature Pack for WebSphere Application Server 7.0

    Like WebSphere Application Server for Developers V7, the Web 2.0 Feature Pack is no charge for developers who want to incorporate service-oriented architecture into their web service applications. Use the following procedure to download the Web 2.0 Feature Pack:

    1.	Go to the following URL, as shown in Figure 6-1:

    http://www.ibm.com/software/webservers/appserv/was/featurepacks/web20/
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    Figure 6-1   WebSphere Application Server Feature Pack download

    2.	Select Click Here to get WebSphere Application Server Feature Pack for Web 2.0.

    3.		Log in with your IBM account (you have already registered for an IBM account when you downloaded the WebSphere Application Server), as shown in Figure 6-2.
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    Figure 6-2   IBM sign in

    4.	Under Offering, select WebSphere Application Server Version 6.0.2, 6.1 and V7.0.0, as shown in Figure 6-3. Click Continue.
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    Figure 6-3   IBM WebSphere Application Server Feature Pack for Web 2.0 offerings

    5.	Complete the licensing agreement form on the next page as appropriate, as shown in Figure 6-4. Click I confirm. 
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    Figure 6-4   IBM WebSphere Application Server Feature Pack for Web 2.0 license

    6.	On the Download using Download Director window, select the .zip file version, as shown in Figure 6-5. A Download Director window opens, where the File attribute is the file path to which your selected package will be downloaded. Alternatively, you can select the HTTP, which allows you to download the .zip file directly through your browser. 
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    Figure 6-5   IBM WebSphere Application Server Feature Pack for Web 2.0 download

    6.2.1  Installing Web 2.0 Feature Pack for WebSphere Application Server 7.0

    After you have downloaded the Web 2.0 .zip archive, use the following procedure to run the setup wizard in the download package to install the feature pack:

    1.	Stop your server. If you used the same profile construction template that was used in the examples in this book, the server name is server1.

    2.	Extract the downloaded package.

    3.	Open a command prompt, and navigate to the folder where the extracted files were saved.

    4.	Use the following command to install the package:

    install.exe -is:javahome install root\java

    Where install root is the directory where WebSphere is installed.

    5.	An installation wizard displays. Follow the steps provided by the installation wizard to complete the installation.

    6.	Run profile root/bin/versionInfo.bat, and verify that the feature pack is installed on top of the application server, as shown in Example 6-1.

    Example 6-1   Feature pack installation verification 
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    Installed Product

    --------------------------------------------------------------------------------

     

    Name                     IBM WebSphere Application Server

    Version                  7.0.0.0

    ID                       BASE

    Build Level              r0835.03

    Build Date               8/31/08

     

    Installed Product

    --------------------------------------------------------------------------------

     

    Name                     Web 2.0 Feature Pack

    Version                  1.0.1.0

    ID                       WEB2FEP

    Build Level              web21012.5

    Build Date               3/15/10

     

    --------------------------------------------------------------------------------
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    6.3  Updating DictionaryApp V4 source files

    For DictionaryApp V4, you expose the LOOKUP and DEFINE functionalities of DictionaryApp V4 as a simple RESTful web service. This task requires a RESTful resource, DictionaryService.java, and a REST servlet, DictionaryApplication.java.   DictionaryService.java implements LOOKUP and DEFINE through calling the business methods in DictionaryJPAAdapter. DictionaryApplication.java serves as the service endpoint for all RESTful resources in DictionaryApp V4.

    Figure 6-6 illustrates the overall architecture of DictionaryApp V4.
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    Figure 6-6   DictionaryApp V4

    The following files are additions in DictionaryApp V4 to the existing source files in DictionaryApp V3:

    •DictionaryApplication.java

    •DictionaryService.java

    •web.xml

     

    6.3.1  DictionaryApplication.java

    DictionaryApplication.java is the service endpoint for DictionaryService.java. Example 6-2 shows the text of DictionaryApplication.java.

    Example 6-2   DictionaryApplication.java
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    package com.ibm.dictionaryapp.rest;

     

    import java.util.HashSet;

    import java.util.Set;

     

    import javax.ws.rs.core.Application;

     

    public class DictionaryApplication extends Application {

    		public Set<Class<?>> getClasses() {

    			Set<Class<?>> classes = new HashSet<Class<?>>();

    			classes.add(DictionaryService.class);

    			return classes;

    		}

    }

    [image: ]

    6.3.2  DictionaryService.java

    DictionaryService.java is the resource representation of the LOOKUP and DEFINE functionalities as web services for DictionaryApp V4. Example 6-3 shows the text of DictionaryService.java.

    Example 6-3   DictionaryService.java
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    package com.ibm.dictionaryapp.rest;

     

    import javax.ws.rs.GET;

    import javax.ws.rs.PUT;

    import javax.ws.rs.Path;

    import javax.ws.rs.PathParam;

    import javax.ws.rs.Produces;

    import javax.ws.rs.core.MediaType;

    import javax.ws.rs.core.Response;

     

    import com.ibm.dictionaryapp.database.DictionaryJPAAdapter;

    import com.ibm.dictionaryapp.database.Entry;

     

    @Path("/Dictionary")

    public class DictionaryService {

    	private static DictionaryJPAAdapter jpaadapter = new DictionaryJPAAdapter();

    	

    		@GET

    		@Produces(MediaType.TEXT_PLAIN)

    		@Path("/lookup/{word}")

    		public Response getDictionary(@PathParam("word") String word) {

    			return Response.ok(jpaadapter.lookup(word).toString()).build();

    		}

    	

    		@PUT

    		@Produces(MediaType.TEXT_PLAIN)

    		@Path("/define/{entry}")

    		public Response define(@PathParam("entry") Entry entry) {

    			jpaadapter.define(entry);

    			return Response.ok(entry.getWord() + " has been defined.").build();

    		}

    }
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    6.3.3  web.xml

    The updated web.xml file includes DictionaryApplication.java as a functional servlet. Example 6-4 shows the text of web.xml.

    Example 6-4   web.xml
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    <?xml version="1.0" encoding="UTF-8"?>

    <web-app xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://java.sun.com/xml/ns/javaee" xmlns:web="http://java.sun.com/xml/ns/javaee/web-app_2_5.xsd" xsi:schemaLocation="http://java.sun.com/xml/ns/javaee http://java.sun.com/xml/ns/javaee/web-app_2_5.xsd" id="WebApp_ID" version="2.5">

      <display-name>DictionaryApp</display-name>

      <servlet>

        <description></description>

        <display-name>DictionaryServlet</display-name>

        <servlet-name>DictionaryServlet</servlet-name>

        <servlet-class>com.ibm.dictionaryapp.servlet.DictionaryServlet</servlet-class>

      </servlet>

      <servlet>

        <servlet-name>DictionaryRestService</servlet-name>

        <servlet-class>com.ibm.websphere.jaxrs.server.IBMRestServlet</servlet-class>

        <init-param>

          <param-name>javax.ws.rs.Application</param-name>

          <param-value>com.ibm.dictionaryapp.rest.DictionaryApplication</param-value>

        </init-param>

      </servlet>

      <servlet-mapping>

        <servlet-name>DictionaryServlet</servlet-name>

        <url-pattern>/DictionaryServlet</url-pattern>

      </servlet-mapping>

      <servlet-mapping>

        <servlet-name>DictionaryRestService</servlet-name>

        <url-pattern>/DictionaryService/*</url-pattern>

      </servlet-mapping>

    </web-app>
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    All of the necessary JARs for the IBM implementation of JAX-RS are in the directory install root\web2fep\optionalLibraries\jaxrs. Be sure to include them in the DictionaryWeb.war\WEB INF\lib folder in your EAR file when you prepare the application, so that WebSphere Application Server can reference them during deployment.

    6.4  Redeploying DictionaryApp V4

    Deploying DictionaryApp V4 is similar to previous versions of DictionaryApp.

    6.5  Accessing DictionaryApp V4

    Use the following URL to access DictionaryApp V4:

    http://localhost:9080/DictionaryWeb/DictionaryService/Dictionary/lookup/IBM

    This URL displays text similar to Figure 6-7 in your browser.
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    Figure 6-7   DictionaryApp V4

    With only a web browser, you can only access the LOOKUP functionality of DictionaryApp V4, because it is the only method available with the GET request. Because the Entry object is serialized through the toString method, you only receive the String representation of the dictionary entry in the HTTP response to your request. Your browser typically handles this situation by displaying the text as it is. In order to access DEFINE, you have to access DictionaryApp V4 through a client that can send both GET and PUT requests.

    6.6  Creating a web service client for DictionaryApp V4

    In section 6.3, “Updating DictionaryApp V4 source files” on page 172, we demonstrated how to access one of the methods in the DictionaryService.java resource, but you can enhance the functionality and UI by accessing the data through an actual web service client for DictionaryApp V4. Example 6-5 shows a listing of a simple client that accesses both functions of DictionaryApp V4. 

     

    
      
        	
          Writing your own client: Because DictionaryApp V4 conforms to the RESTful architecture, it is possible to access DictionaryApp V4 through a client that uses HTTP. You might want to write your own client to get an understanding of how web services run on WebSphere Application Server (possibly even in a non-Java-based language).

        
      

    

    Example 6-5   DictionaryApp V4 web service client
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    import java.io.BufferedReader;

    import java.io.InputStreamReader;

     

    import javax.swing.JOptionPane;

     

    import org.apache.http.client.HttpClient;

    import org.apache.http.client.methods.HttpGet;

    import org.apache.http.client.methods.HttpPut;

    import org.apache.http.client.utils.URIUtils;

    import org.apache.http.impl.client.DefaultHttpClient;

    import org.apache.wink.common.internal.uri.UriEncoder;

     

    public class DictionaryClient {

    	public static void main(String[] a) throws Exception {

    		HttpClient client = new DefaultHttpClient();

    		boolean quit = false;

    		while (!quit) {

    			String function = JOptionPane.showInputDialog(null,

    					"FUNCTION? (LOOKUP/DEFINE/QUIT)");

    			if (function.toUpperCase().equals("DEFINE")) {

    				String word = UriEncoder.encodeQuery(JOptionPane

    						.showInputDialog(null, "WORD"), true);

    				String definition = UriEncoder.encodeQuery(JOptionPane

    						.showInputDialog(null, "DEFINITION"), true);

    				HttpPut request = new HttpPut(URIUtils.createURI("http",

    						"localhost", 9080,

    						"/DictionaryWeb/DictionaryService/Dictionary/define/"

    								+ word + "%20:%20" + definition, null, null));

    				JOptionPane.showMessageDialog(null, client.execute(request)

    						.getStatusLine());

    			} else if (function.toUpperCase().equals("LOOKUP")) {

    				String word = UriEncoder.encodeQuery(JOptionPane

    						.showInputDialog(null, "WORD"), true);

    				HttpGet request = new HttpGet(URIUtils.createURI("http",

    						"localhost", 9080,

    						"/DictionaryWeb/DictionaryService/Dictionary/lookup/"

    								+ word, null, null));

    				String entrystring = new BufferedReader(new InputStreamReader(

    						client.execute(request).getEntity().getContent()))

    						.readLine();

    				JOptionPane.showMessageDialog(null, entrystring);

    			} else if (function.toUpperCase().equals("QUIT")) {

    				quit = true;

    			} else {

    				JOptionPane.showMessageDialog(null, "UNKNOWN FUNCTION");

    			}

    		}

    	}

    }
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    DictionaryClient references several Apache HTTP libraries. These JAR files were included in the Web 2.0 Feature Pack. You can access these JAR files in the following directory:

    install root\web2fep\optionalLibraries\jaxrs

    You can locate the DictionaryClient in the Web Services Client directory that is included in the sample applications. To run the client, include the directory of DictionaryClient and all the jar files in the jaxrs directory in the class path, and run DictionaryClient as the major program. Example 6-6 shows this action if we are currently in the Web Services Client directory.

    Example 6-6   Running the DictionaryClient
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    set WAS_HOME=<install root>

        set JAXRS=%WAS_HOME%\web2fep\optionalLibraries\jaxrs

        set CP=.;%JAXRS%\commons-codec-1.3.jar;%JAXRS%\commons-lang-2.3.jar;%JAXRS%\httpclient-4.0.jar;%JAXRS%\httpcore-4.0.jar;%JAXRS%\ibm-wink-jaxrs-1.0.0.jar;%JAXRS%\jcl-over-slf4j-1.5.8.jar;%JAXRS%\jsr311-api-1.0.jar;%JAXRS%\slf4j-api-1.5.8.jar;%JAXRS%\slf4j-jdk14-1.5.8.jar

       %WAS_HOME%\java\bin\java.exe -cp %CP% DictionaryClient
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    Figure 6-8 through Figure 6-10 on page 178 show what the DictionaryApp V4 web services client looks like when run on your local Java runtime environment (JRE).
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    Figure 6-8   DictionaryApp V4 Web Services Client
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    Figure 6-9   DictionaryApp V4 Web Services Client
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    Figure 6-10   DictionaryApp V4 Web Services Client
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Including WebSphere-specific bindings files for DictionaryApp V5

    During application deployment, WebSphere generates two types of files: deployment.xml and the WebSphere-specific bindings files, which are based on the deployment options specified by the user. To shorten and simplify the deployment process, WebSphere allows developers to deploy applications with the WebSphere-specific bindings files already included in them. During deployment, the application server can extract the specifications from the bindings files to apply them automatically. This approach eliminates the need for users to specify application server-specific bindings information during deployment through both the administrative console and wsadmin.

    
      
        	
          Sample material: See Appendix C, “Additional material” on page 235 for information about downloading the sample material that is used in this chapter. 

        
      

    

    7.1  DictionaryApp V5 bindings files

    We work with two major bindings files in this document. The ibm-web-bnd.xml file specifies the deployment bindings and options for web modules, such as context roots and security. The ibm-ejb-jar-bnd.xml file specifies the deployment bindings and options for Enterprise JavaBeans (EJB) modules, such as Java Naming and Directory Interface (JNDI) names and message bean bindings. You can look in previously installed versions of DictionaryApp in the configuration repository to see how WebSphere stored the previously specified deployment options in the bindings files. We provide you with the necessary bindings files for DictionaryApp V5.

    If you want to generate your own bindings files, see Appendix A, “Development tools reference” on page 219 for how to import the XML schema for the WebSphere-specific bindings files into Eclipse to assist with development.

     

    
      
        	
          Note: The WebSphere bindings files provided here are only compatible with Java Enterprise Edition V1.5 and later. The schema is located in the install_root/properties/schemas directory. Look for ibm-web-bnd_1_0.xsd and ibm-ejb-jar-bnd_1_0.xsd.

        
      

    

    7.2  ibm-web-bnd.xml for DictionaryWeb

    The ibm-web-bnd.xml file is the bindings file for DictionaryWeb. Example 7-1 shows the text of the ibm-web-bnd.xml file.

    Example 7-1   ibm-web-bnd.xml for DictionaryWeb
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    <?xml version="1.0" encoding="UTF-8"?>

    <web-bnd xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://websphere.ibm.com/xml/ns/javaee"

        xsi:schemaLocation="http://websphere.ibm.com/xml/ns/javaee http://websphere.ibm.com/xml/ns/javaee/ibm-web-bnd_1_0.xsd" version="1.0">

      <virtual-host name="default_host"/>

      <resource-ref name="jdbc/DictionaryDB" binding-name="DictionaryDB"/>

    </web-bnd>
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    This file is included in the DictionaryApp V5 EAR file in the following directory:

    DictionaryWeb.war\WEB-INF

    The <resource-ref> tag contains the information that is required by the application server to perform the resource mapping between the DataSource object in DictionaryApp V5 and DictionaryDatasource. The <virtual-host> tag contains the information that is required by the application server to map default_host as the virtual host for DictionaryApp V5.

    7.3  ibm-web-bnd.xml for DictionaryEJB

    The ibm-web-bnd.xml file is the bindings file for DictionaryEJB. Example 7-2 shows the text of ibm-web-bnd.xml.

    Example 7-2   ibm-web-bnd.xml for DictionaryEJB
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    <?xml version="1.0" encoding="UTF-8"?>

    <ejb-jar-bnd xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns="http://websphere.ibm.com/xml/ns/javaee"

        xsi:schemaLocation="http://websphere.ibm.com/xml/ns/javaee http://websphere.ibm.com/xml/ns/javaee/ibm-ejb-jar-bnd_1_0.xsd" version="1.0">

      <session name="DictionaryManagerBean">

        <resource-ref name="jms/DictionaryTCF" binding-name="jms/DictionaryTCF"/>

        <resource-ref name="jms/DictionaryQCF" binding-name="jms/DictionaryQCF"/>

        <message-destination-ref binding-name="jms/DictionaryQ" name="jms/DictionaryQ"/>

        <message-destination-ref binding-name="jms/DictionaryT" name="jms/DictionaryT"/>

      </session>

      <message-driven name="StatisticsBean">

        <jca-adapter activation-spec-binding-name="jms/DictionaryTS" destination-binding-name="jms/DictionaryT"/>

      </message-driven>

      <message-driven name="LoggerBean">

        <jca-adapter activation-spec-binding-name="jms/DictionaryQS" destination-binding-name="jms/DictionaryQ"/>

      </message-driven>

    </ejb-jar-bnd>
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    This file is included in the DictionaryApp V5 EAR file in the following directory:

    DictionaryEJB.jar\META-INF

    The <resource-ref> tag contains the information that is required by the application server to perform the resource mapping between the connection factory and destination resources in DictionaryManagerBean.java. The <message-driven> tag contains the information that is required by the application server to bind each message-driven bean (MDB) to its activation specifications.

    7.4  Redeploying DictionaryApp V5

    After including these files in DictionaryApp V5, the deployment process is simplified in both the administrative console and wsadmin.

     

    7.4.1  Administrative console 

    In the administrative console, you see that the only options that are required by the application server are the options for mapping application targets and class loaders. Figure 7-1 shows the number of steps that must be taken to install DictionaryApp V5.
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    Figure 7-1   Administrative console: Install New Application fast path

    7.4.2  wsadmin scripting

    In wsadmin, you do not need to provide the application bindings options for DictionaryApp V5. To install an application with the bindings files already included, use the following command:

    AdminApp.install('application file path', '[-appname application name]')

    The install script for DictionaryApp V5 looks similar to Example 7-3.

    Example 7-3   wsadmin install script
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    AdminApp.install('C:/DictionaryApp/version

    5/DictionaryApp.ear', '[-appname DictionaryApp]');

    AdminConfig.save();

    appManager =AdminControl.queryNames('type=ApplicationManager,process=server1,*);

    AdminControl.invoke(appManager,'startApplication','DictionaryApp');
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Debugging

    Debugging is integral to application design and development. Depending on the nature of your problem and the scale of your application, WebSphere offers many tools to help you to identify and fix errors in your application.

    For specific application problems, WebSphere allows you to attach a remote debugger to the Java virtual machine (JVM) running in your server to set breakpoints and to closely examine a specific application thread and the memory components of that thread. Also, WebSphere can output other information concerning the JVM to help developers debug core problems and enhance the performance in their applications. 

    The application server can produce three types of output at the user’s command:

    •Verbose garbage collection

    •Java core dump

    •Java heap dump

    8.1  Enabling WebSphere debug mode

    Remote debugging in Java is the process of attaching a debugger from another environment onto a running JVM. This mode of debugging allows you to set up breakpoints and debug applications step-by-step on a remote JVM. WebSphere Application Server debug mode allows you to attach any debugger of your choice to the JVM that is running in your current process. 

    Use the following procedure to enable WebSphere Application Server debug mode:

    1.	From the administrative console, click Servers → Server Types → WebSphere application servers in the navigation tree.

    2.	Select server1 from the list of Application servers, as shown in Figure 3.
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    Figure 8-1   Administrative console: Application servers

    3.		In the Additional Properties section on the lower-right side of the page, select Debugging service, as shown in Figure 8-2.
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    Figure 8-2   Administrative console: Debugging service

    4.	Configure your process for debugging purposes. To enable debug mode on server startup, select Enable service at server startup, as shown in Figure 8-3.

    You can also set up class filters to choose what classes the debugging process ignores. Selecting a package and clicking Add signal the application server to not stop in classes of that package in step-by-step debugging. Click OK.
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    Figure 8-3   Administrative console: Application servers: Debugging service

    5.	Save and restart the server to enable the configuration changes that you have made.

    Afterward, you can attach a debugger to your process JVM through specifying your server debug port (port 7777, if you use the default profile that is configured during installation). We document a tutorial for attaching the Eclipse debugger to the application server in Appendix A, “Development tools reference” on page 219. 

    8.2  Enabling verbose garbage collection

    Verbose garbage collection automatically logs information concerning the JVM heap during every cycle of garbage collection. In most cases, enabling verbose garbage collection has a negligible impact on your server performance. Therefore, we suggest that you always enable this option, because it allows you to analyze every cycle of garbage collection to optimize performance and detect memory leaks. 

    Use the following procedure to enable verbose garbage collection:

    1.	From the administrative console, click Servers → Server Types → WebSphere application servers in the navigation tree.

    2.	Select server1 from the list of Application servers, as shown in Figure 8-4.
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    Figure 8-4   Administrative console: Application servers

    3.	In the Server Infrastructure section, click Java and Process Management to expand its contents, as shown in Figure 8-5. Select Process definition. 
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    Figure 8-5   Administrative console: Server Infrastructure

    4.	In Additional Properties, select Java Virtual Machine, as shown in Figure 8-6.
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    Figure 8-6   Administrative console: Process Definition

    5.	Configure the JVM process that is associated with your server. To enable verbose garbage collection, select Verbose garbage collection, as shown in Figure 8-7.
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    Figure 8-7   Administrative console: Java Virtual Machine 

    6.		Save and restart the server. Afterward, check the native_stderr.log file for new entries detailing information concerning each garbage collection cycle.

    You can obtain the documentation for verbose garbage collection data output in the native_stderr.log file at this website:

    http://www.ibm.com/developerworks/java/jdk/diagnosis/index.html

    For large applications and extremely long run cycles, it might not be practical to analyze the whole log in its raw form. IBM provides tools to help you analyze the data and produce meaningful and easily interpreted output. We describe these tools in 8.5, “IBM Support Assistant” on page 197.

    8.3  Generating a Java heap dump

    A Java heap dump is an IBM software development kit (SDK)-generated data file containing a snapshot of the current memory state of the application server JVM. A Java heap dump is generated automatically when the JVM runs out of memory. The user can request a Java heap dump through one of two ways: 

    •wsadmin scripting

    •Process signaling

    8.3.1  wsadmin scripting

    To issue a command to generate a heap dump in wsadmin, you must first obtain a reference to the message bean (MBean) that is associated with the JVM running in your process using the command that is shown in Example 8-1.

    Example 8-1   wsadmin generating a Java heap dump
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    jvm = AdminControl.queryNames("WebSphere:type=JVM,process=server1,node=devNode,*")

    AdminControl.invoke(jvm, 'generateHeapDump')
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    Afterward, use the following command to induce the Java heap dump:

    AdminControl.invoke(jvm, 'generateHeapDump');

    8.3.2  Process signaling

    Use the following procedure to induce Java heap dump through process signaling:

    1.	From the administrative console, click Servers → Server Types → WebSphere application servers in the navigation tree.

    2.	Select server1 from the list of Application servers, as shown in Figure 8-8.
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    Figure 8-8   Administrative console: Application servers

    3.	In the Server Infrastructure section, click Java and Process Management to expand its contents, as shown in Figure 8-9. Select Process definition.
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    Figure 8-9   Administrative console: Server Infrastructure

    4.	In Additional Properties, select Java Virtual Machine, as shown in Figure 8-10.
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    Figure 8-10   Administrative console: Process definition

    5.	To enable heap dump generation, you must specify JVM arguments during server startup. All IBM Java SDKs can generate heap dumps. To enable them by user request, set the Generic JVM arguments field to the string that is shown in Figure 8-11. Click OK.
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    Figure 8-11   Administrative console: Generic JVM arguments

    6.	Because you have just made a configuration change, changes do not take effect until the configuration repository is read during server startup, so you must save and stop the server.

    7.	Set the Microsoft Windows environment variable IBM_HEAPDUMP to any value, which signals the application server to generate heap dumps on user command.

    You can set Microsoft Windows environment variables in the command prompt using the following command:

    set environment variable=value

    Use this command to set IBM_HEAPDUMP:

    set IBM_HEAPDUMP=TRUE

    This change only lasts through the duration of your command-line session. Alternatively, you can make this change permanent by right-clicking My Computer → Properties → Advanced → Environment Variables and creating IBM_HEAPDUMP as an environment variable.

    8.	Generate a start server script for your process using the following command:

    install root\profiles\profile name\bin\startServer.bat -script server name

    This command generates a batch file that starts the server. When running this script, it allows you to maintain control of the process after the server has started. Thus, it allows you to send signals easily to the process while it is running.

    9.	Start the server again using the generated script at a command prompt:

    install root\profiles\profile name\bin\start_server name.bat

    The generated script must have the string start_ concatenated with the server name that is specified in the previous command. If you use the default profile that was configured during installation, the command looks like this example:

    C:\WAS\profiles\profile name\bin\start_server1.bat

    10.	After the server has started, send a break signal to the server process. In Microsoft Windows, you press Break in the window, which references the process. (For certain computers, you press Fn+Pause). Afterward, the command prompt outputs a confirmation of the request, which is similar to Example 8-2.

    Example 8-2   wsadmin JVMDUMP

    [image: ]

    JVMDUMP032I JVM requested Heap dump using

    'C:\WAS\profiles\AppSrv01\bin\heapdump

    .20100802.103715.1576.0003.phd' in response to an

    event

    JVMDUMP010I Heap dump written to

    C:\WAS\profiles\AppSrv01\bin\heapdump.20100802.

    103715.1576.0003.phd
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    The core dump is generated in the install root\profiles\profile name directory.

    This file is not readily readable. Do not analyze this file in its raw form. As with verbose garbage collection output, IBM provides tools to help you analyze heap dumps. We describe these tools in 8.5, “IBM Support Assistant” on page 197.

    8.4  Generating Java core dump

    The Java core dump is a IBM SDK-generated data file, which contains information pertaining to the threads and monitors in the JVM. Just as the Java heap dump is a snapshot of the process JVM memory, the Java core dump is a snapshot of the threads running on the JVM. This data file is generated automatically every time that a server crashes. Or, a user can issue a command to generate this data file. 

    A user can request the generation of a Java core dump in one of the following ways:

    •wsadmin scripting

    •Process signaling

    8.4.1  wsadmin scripting

    To issue a command to generate a core dump in wsadmin, you must first obtain a reference to the MBean that is associated with the JVM running in your process using the command shown in Example 8-3.

    Example 8-3   wsadmin generating a Java core dump
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    jvm = AdminControl.queryNames("WebSphere:type=JVM,process=server1,node=devNode,*")

    AdminControl.invoke(jvm, 'dumpThreads')
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    Afterward, use the following command to start the Java core dump:

    AdminControl.invoke(jvm, 'dumpThreads');

    8.4.2  Process signaling

    Also, you can configure WebSphere to generate a Java core dump whenever the operating system (OS) sends a break signal to the server process. This process is the same procedure as generating the Java heap dump through signaling, except that the application server generates a Java core dump, by default, without configuration.

    Use the following procedure to generate a Java core dump through process signaling:

    1.	Generate a start server script for your process using the following command:

    install root\profiles\profile name\bin\startServer.bat -script server name

    This command generates a batch file that starts the server. When running this script, it allows you to maintain control of the process after the server has started. Thus, this command allows you to send process signals to the process easily.

    2.	Start the server again using the generated script in a command prompt:

    install root\profiles\profile name\bin\start_server name.bat

    The generated script must have the string start_ concatenated with the server name that is specified in the previous command. If you use the default profile that was configured during installation, the command looks like this example:

    C:\WAS\profiles\profile name\bin\start_server1.bat

    3.	After the server has started, send a break signal to the server process. In Microsoft Windows, you press Break in the window that references the process. (For certain computers, you press Fn+Pause). Afterward, the command prompt outputs a confirmation of the request that is similar to Example 8-4.

    Example 8-4   wsadmin JVMDUMP
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    JVMDUMP032I JVM requested Java dump using

    'C:\WAS\profiles\AppSrv01\bin\javacore

    .20100804.164922.2440.0002.txt' in response to an

    event

    JVMDUMP010I Java dump written to

    C:\WAS\profiles\AppSrv01\bin\javacore.20100804.

    164922.2440.0002.txt
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    The heap dump is generated in the install root\profiles\profile name directory.

    Unlike the Java heap dump, this file is in text format, and you can analyze it in its raw form. You can obtain documentation for the Java core dump at the following website:

    http://www.ibm.com/developerworks/java/jdk/diagnosis/index.html

    For large applications, it might not be practical to analyze the entire core file in its raw form. IBM provides tools to process the data to produce meaningful and easily interpreted output. We describe these tools in 8.5, “IBM Support Assistant” on page 197.

    8.5  IBM Support Assistant

    IBM Support Assistant (ISA) is a workbench that works with other IBM software to help users with problem determination. For WebSphere Application Server, ISA analyzes the application server through the generated data to provide a helpful visual representation of the JVM state. 

    For this book, we describe three popular tools that are used for analyzing the three forms of generated JVM data in the previous sections: 

    •Garbage Collection and Memory Visualizer

    •Memory Analyzer

    •IBM Thread and Monitor Dump Analyzer for Java

    8.5.1  Downloading IBM Support Assistant

    IBM Support Assistant (ISA) is a no-charge tool that is available to help developers diagnose errors in IBM products. You can download it from the IBM website. Use the following procedure for downloading ISA:

    1.	Go to the following website, as shown in Figure 8-12. Click Download.

    http://www.ibm.com/software/support/isa
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    Figure 8-12   IBM Support Assistant 

    2.	Click Download in the IBM Support Assistant Workbench section, as shown in Figure 8-13.
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    Figure 8-13   IBM Support Assistant download

    3.	Log in with your IBM ID and password, as shown in Figure 8-14. Click the Register here link if you do not have an IBM user ID, and register for an IBM ID before continuing with the instructions.
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    Figure 8-14   IBM Support Assistant: Returning visitors Sign in

    4.		Complete the License form, as appropriate, as shown in Figure 8-15, and click I confirm.
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    Figure 8-15   IBM Support Assistant: License agreement

    5.	Select isa.wb.410-win32.zip to download, as shown in Figure 8-16. A Download Director window opens, where the File attribute is the file path to which your selected package is downloaded. Click Download now.
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    Figure 8-16   IBM Support Assistant: Download Director

    8.5.2  Installing IBM Support Assistant

    After downloading the ISA compressed archive file, you can run the setup wizard in the download package to install ISA. Use the following procedure to run the ISA setup wizard: 

    1.	Extract the downloaded package.

    2.	In the folder that contains the extracted files, navigate to the WAS folder.

    3.	Click Setupwin32.exe.

    4.	Follow the steps that are provided by the install wizard. 

    8.5.3  Downloading the tools for data analysis

    ISA is a workstation software product that hosts multiple tools that are provided by IBM for problem determination. You can download and install these tools through the ISA Add-ons manager. Use the following procedure to download these tools:

    1.	Access ISA by going to Start → All programs → IBM Support Assistant → IBM Support Assistant Workbench 4.1, as shown in Figure 8-17.

    [image: ]

    Figure 8-17   Accessing IBM Support Assistant

    2.	When ISA starts, follow the startup instructions for checking for updates.

    3.	Click Update → Find New → Tools Add-ons to open the download manager wizard, as shown in Figure 8-18.
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    Figure 8-18   IBM Support Assistant: Downloading new tools

    4.	You can select the tools that you want to download. For this exercise, expand JVM-based Tools and select IBM Monitoring and Diagnostic Tools for Java - Garbage Collection and Memory Visualizer, IBM Monitoring and Diagnostic Tools for Java - Memory Analyzer, and IBM Thread and Monitor Dump Analyzer for Java, as shown in Figure 8-19. Click Next.
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    Figure 8-19   IBM Support Assistant: Downloading manager menu

    5.	Accept the terms of agreement, as shown in Figure 8-20. Click Next. 
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    Figure 8-20   IBM Support Assistant: Licensing terms

    6.	Review your selections, and click Finish to download the selected tools, as shown in Figure 8-21.
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    Figure 8-21   IBM Support Assistant: Tools installation summary

    7.	Afterward, ISA prompts you to restart the program to update the new settings. Restart ISA so that the new tools are installed.

    8.6  Using Garbage Collection and Memory Visualizer

    You use the Garbage Collection and Memory Visualizer tool to analyze verbose garbage collection data. The tool organizes the collected data and aggregates it as a graph of memory usage. This tool is especially useful for identifying memory leaks in the application server. 

     

    
      
        	
          Important: Before you use the Garbage Collection and Memory Visualizer tool, make sure that you have enabled verbose garbage collection in the application server and have the verbose garbage collection output in the native_stderr.log file.

        
      

    

    Use the following procedure to learn how to use the Garbage Collection and Memory Visualizer:

    1.	In the Welcome to IBM Support Assistant Workbench home page, select Analyze Problem, as shown in Figure 8-22. 
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    Figure 8-22   IBM Support Assistant Workbench home page

    2.		From the list of tools, select IBM Monitoring and Diagnostic Tools for Java - Garbage Collection and Memory Visualizer, as shown in Figure 8-23.
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    Figure 8-23   IBM Support Assistant Tools Catalog page

    3.	An input dialog opens, prompting for the Log name to analyze, as shown in Figure 8-24. Click Browse, and navigate to the native_stderr.log in the Remote Artifact Browse tab. Click OK to confirm your selection, and click Next to begin analyzing the garbage collection data. 
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    Figure 8-24   Garbage collection visualizer: Choose file to analyze

    4.	A new tab opens that contains the analysis of the garbage collection log, as shown in Figure 8-25. In the center of the tab, a graph shows the JVM heap memory usage as a function of time. The green line represents the amount of heap that is used by the application server, the red line shows the maximum heap size supported, and the blue line demarcates when the JVM has been reset. If a memory leak exists within your application, you can see an upward slope in the green line after long periods of time.
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    Figure 8-25   Garbage Collection Visualizer graph

    Many other options are available in the Garbage Collection and Memory Visualizer that we do not describe here. If you want a more in-depth tutorial on this ISA tool, visit the following website:

    http://www.ibm.com/developerworks/java/library/j-ibmtools2/#N100AF

    8.7  Using Memory Analyzer

    After viewing the application server JVM heap usage trend, it is useful to analyze the distribution of the memory. To see how the memory is partitioned, you can use ISA to analyze the heap dump of a given process. The Memory Analyzer is designed to profile the JVM state at any one instance to produce meaningful output regarding how memory is used, down to the level of every object instance. This tool is especially useful for determining the root cause of memory leaks and identifying memory-inefficient sectors of your application. 

     

    
      
        	
          Important: Before you use the Memory Analyzer, make sure that you have generated the Java heap dump for analysis, as explained in 8.3, “Generating a Java heap dump” on page 191.

        
      

    

    Use the following procedure to learn how to use the Memory Analyzer:

    1.	In the IBM Support Assistant Workbench home page, select Analyze Problem, as shown in Figure 8-26.
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    Figure 8-26   IBM Support Assistant home page

    2.	From the list of tools, select IBM Monitoring and Diagnostic Tools for Java - Memory Analyzer, as shown in Figure 8-27.
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    Figure 8-27   IBM Support Assistant: Tools Catalog page

    3.	An input dialog opens, prompting for the file name to analyze, as shown in Figure 8-28. Click Browse, and navigate to the Java heap dump file in the Remote Artifact Browse tab. Click OK afterward to confirm your selection, and click Next to begin analyzing the Java heap dump file. 
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    Figure 8-28   Memory Analyzer: Choose file to analyze

    4.	The IBM Monitor and Diagnostic Tools tab appears. Inside this tab, you can check the heap retention of each object in the server JVM. In the upper-left section, click the Open Dominator Tree for Entire Heap icon, as shown in Figure 8-29.
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    Figure 8-29   Memory Analyzer menu options

    This icon displays a list of all of the objects in the JVM at the time of the snapshot, as shown in Figure 8-30.
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    Figure 8-30   Memory Analyzer dominator tree

    This view is useful for identifying memory-excessive elements, because you can sort the entries by their retained heap size. This view is too large to search for a specific object or a small group of objects. Instead, it is best to filter the results through the Object Query Language (OQL) scripting option. OQL works similarly to SQL. It queries the current JVM state for objects that fit a filter in a syntax, similar to SQL. 

    For example, for DictionaryApp V4, you can query for the memory usage of all of the DictionaryServlet instances in the JVM by using the following procedure:

    1.	In the Memory Analyzer, click the OQL icon that displays Open Object Query Language studio to execute statements, as shown in Figure 8-31. Clicking this icon presents an OQL script editor.
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    Figure 8-31   Memory Analyzer menu options

    2.	In the script editor, enter the following text:

    SELECT * FROM

    com.ibm.dictionaryapp.servlet.DictionaryServlet

    3.	Run the script by clicking the exclamation mark (!) icon that says Execute Query. If DictionaryApp V4 is running within the application server (the application has been deployed and accessed at least one time), you get output similar to the output that is shown in Figure 8-32.
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    Figure 8-32   OQL query result

    In the output table, you can check the individual memory makeup for each instance of DictionaryServlet and for each of its components. The Shallow Heap column shows the amount of heap memory that is consumed by that object. The Retained Heap column shows the amount of heap memory that will be garbage-collected if this object were to be garbage-collected. The retained heap shows the sum of other reachable objects. If you see a large retained heap, or if the retained heap continues to grow in successive heap dumps, this object is a candidate to investigate. You can investigate whether this object, or other objects to which it points, might be the cause of a memory leak.

    This exercise only explores the surface of Memory Analyzer and OQL. For more information about the ISA Memory Analyzer tool, go to the following website:

    http://www.ibm.com/developerworks/java/jdk/tools/memoryanalyzer/

    For more information about OQL, go to the following website and search for “OQL”:

    http://publib.boulder.ibm.com/infocenter/tivihelp/v8r1

    8.8  Using IBM Thread and Monitor Dump Analyzer for Java 

    The IBM Thread and Monitor Dump Analyzer for Java analyzes Java core dumps and diagnoses monitor locks and thread activities to identify the root cause of the system stopping (or “hanging”), deadlocks, resource contentions, and monitor bottlenecks. 

    
      
        	
          Important: Before you use the Thread and Monitor Dump Analyzer, make sure that you have generated the Java core dump files for analysis, as explained in 8.4, “Generating Java core dump” on page 195.

        
      

    

    Use the following procedure to learn how to use several of the features of Thread and Monitor Dump Analyzer for Java:

    1.	In the ISA home page, select Analyze Problem, as shown in Figure 8-33.
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    Figure 8-33   IBM Support Assistant Workbench home page

    2.	From the list of tools, select IBM Thread and Monitor Dump Analyzer for Java, as shown in Figure 8-34.
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    Figure 8-34   IBM Support Assistant: Tools Catalog page

    3.	The IBM Thread and Monitor Dump Analyzer for Java window opens, as shown in Figure 8-35. To browse a new thread dump, click File → Open. Browse to the Java core dump file, and click New.
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    Figure 8-35   IBM Thread and Monitor Dump Analyzer for Java 

    4.	View the summary for a thread dump by clicking it in the Thread Dump List, as shown in Figure 8-36.
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    Figure 8-36   Thread Dump List

    5.	To view the threads that are running in the Java core dump, select Analysis → Thread Detail in the menu, as shown in Figure 8-37.
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    Figure 8-37   Thread and Monitor Dump Analyzer menu

    6.	The Thread Detail window opens, as shown in Table 8-1.
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    Figure 8-38   Thread and Monitor Dump Analyzer for Java: Thread Detail

    7.	The Thread Status Analysis that is shown in Figure 8-38 lists the states of the threads. Threads can be in any of the states that are described in Table 8-1.

    Table 8-1   Thread analysis states

    
      
        	
          State

        
        	
          Description

        
      

      
        	
          Runnable

        
        	
          The thread can run when given the chance.

        
      

      
        	
          Condition Wait

        
        	
          The thread is waiting, for example, because of one of these reasons:

          •A sleep() call is made.

          •The thread has been blocked for I/O.

          •A wait() method is called to wait on a monitor being notified.

          •The thread is synchronizing with another thread with a join() call.

           

        
      

      
        	
          Monitor Wait

        
        	
          The thread is waiting on a monitor lock.

        
      

      
        	
          Suspended

        
        	
          The thread has been suspended by another thread.

        
      

      
        	
          Object.wait()

        
        	
          The method Object.wait() has been called on the thread.

        
      

      
        	
          Blocked

        
        	
          The thread is waiting to obtain a lock that something else currently owns.

        
      

      
        	
          Deadlock

        
        	
          The thread is in deadlock.

        
      

    

     

    8.	The Thread and Monitor Dump Analyzer also allows you to compare thread dumps taken at separate times. Select the thread dumps to be compared. Then, select Analysis → Compare Threads from the menu, as shown in Figure 8-39.
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    Figure 8-39   Thread dump options

    9.	This tool, as shown in Figure 8-40, is especially useful for comparing the progress of tasks within the application to identify the tasks that might cause slowdowns. You can detect slowdowns if you take thread dump snapshots at regular intervals, for example, one minute, and then use the Compare Threads option to compare these thread dumps.
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    Figure 8-40   Thread and Monitor Dump Analyzer: Compare Threads option

    10.	Thread and Monitor Dump Analyzer also allows you to monitor the locks that each thread holds at the time of the snapshot. Click Analysis → Monitor Detail from the menu, as shown in Figure 8-41.
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    Figure 8-41   Thread dump options

    11.	This view, as shown in Figure 8-42, is especially useful for determining resource contentions between separate tasks.
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    Figure 8-42   Thread Monitor Detail option

    In this chapter, we have provided only a brief introduction to Thread and Monitor Dump Analyzer. You can obtain more information at the following website:

    http://www.alphaworks.ibm.com/tech/jca
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Development tools reference

    The WebSphere run time places no restriction on how you create your application. You can develop Java Platform, Enterprise Edition (JEE) applications without an integrated development environment (IDE) by building your code with a text editor and by assembling your application with tools, such as ant or maven. You can customize your ant script to call into WebSphere scripting to automate your deployment tasks.

    You can use Eclipse, which you can download at no charge. Eclipse offers a graphical user interface (GUI)-based development environment for JEE applications and includes a Java debugger. You can export your application from Eclipse and deploy it to WebSphere by using the administrative console or scripting. Eclipse is the focus of this appendix.

    You can also move up from Eclipse to IBM Rational Application Developer for WebSphere Software. Rational Application Developer for WebSphere has these characteristics:

    •Runs on top of Eclipse

    •Integrates directly with WebSphere

    •Supports more than the JEE programming model

    •Offers a built-in unit test environment

    •Improves turnaround with large applications

    Go to the following website to get more information about Rational Application Developer for WebSphere Software and to download a trial copy: 

    http://www.ibm.com/software/awdtools/developer/application/

    Or, you can move up to the full version of Rational Application Developer, which gives you additional capabilities:

    •Code visualization, such as Java, Enterprise JavaBeans (EJB), Java Persistence application programming interface (API) or JPA, and Web Services Description Language (WSDL)

    •Connection to Enterprise Information Systems, such as CICS®, IMS™, and SAP

    •Additional developer testing and analysis tools

    •Collaborative coding and debugging

    •Integration with source control, project management, and life cycle management tools, such as IBM Rational TeamConcert, IBM Rational ClearCase®, and IBM Rational RequisitePro®

    You can obtain more information about Rational Application Developer at the following website:

    http://www-01.ibm.com/software/awdtools/developer/application/

     

    
      
        	
          Training: Because Rational Application Developer is a super-set of Rational Application Developer for WebSphere Software, you can use the materials that are available in the education and training section of the Rational Application Developer product wiki with the trial copy of Rational Application Developer for WebSphere.

        
      

    

    A.1  Downloading Eclipse

    Eclipse is a Java IDE that was originally created by IBM. The Eclipse Foundation maintains Eclipse. We recommend that you use this lightweight yet powerful IDE for viewing the DictionaryApp example application.

    This task involves downloading the Eclipse IDE with Web Tools Platform (WTP) for JEE developers. If you already have Eclipse for Java 2 Platform, Standard Edition (J2SE) for developers installed, download Eclipse with the WTP package, because it is easier and more reliable than using the built-in updater to find the Java EE plug-ins. For those individuals who already have Eclipse for Java EE developers, you can skip this section, but be sure to configure Eclipse to run with the IBM Java Runtime Environment (JRE) to ensure compatibility with WebSphere. 

    Follow these steps to download Eclipse:

    1.	Go to the following website to access the Eclipse Downloads page, as shown in Figure A-1:

    http://www.eclipse.org/downloads/
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    Figure A-1   Eclipse Download page

    2.	In the Eclipse IDE for Java EE Developers section, click either Windows 32 Bit or Windows 64 Bit.

    3.		In the Eclipse downloads - mirror selection page, click the Download link that is provided to begin downloading the Eclipse IDE, as shown in Figure A-2.
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    Figure A-2   Eclipse downloads - mirror selection page

    A.2  Installing Eclipse

    The Eclipse download package does not come with a setup wizard. The executable for the IDE is packaged directly in the compressed archive file. We explain the details for accessing and preparing the Eclipse IDE in the following procedure:

    1.	Extract the downloaded package to a convenient location, where Eclipse will be accessed.

    2.	Navigate to the extracted directory and run eclipse.exe in the eclipse folder. 

    3.	After Eclipse starts, click Windows → Preferences. 

    4.	In the Preferences window, expand the Java menu, and click Installed JREs. 

    5.	To develop web applications to be deployed on the application server, specify Eclipse to use the IBM Java developer kit. Therefore, click Add, and select Standard VM. Specify the following file path for the JRE home:

    install root\java\jre

    6.	Click Finish, and click OK to apply the changes. The Eclipse IDE is set up and ready for development.

    A.3  Importing DictionaryApp into Eclipse

    You can either deploy the EAR files that are provided with this book directly on the application server, or you can import them into Eclipse for reference: 

    1.	In Eclipse, click File → Import. 

    2.	In the import wizard, select Java EE → EAR file, and click Next.

    3.	Specify the file path to the version of DictionaryApp.ear that you want to import. You can also rename the EAR project that will be imported. Click Next.

    4.	Click Select all in the Utility JARs and web libraries page to import all utility jars, and then click Next, which includes the DictionaryUtility.jar file for all of the versions of DictionaryApp. In addition, DictionaryApp V4 and V5 also contain web services-related jars.

    5.	Click Finish to import the project.

    6.	Add WebSphere j2ee.jar to the build class path. This step is needed so that you do not get compilation errors for code that references JEE specification-defined classes. Follow these steps:

    a.	Go to Windows → Open Perspective → Web. 

    b.	For each module and utility jar, including DictionaryWeb, DictionaryEJB (if present), and DictionaryUtility, right-click and choose Properties. 

    c.	In the pop-up window, click the Libraries tab. 

    d.	Ensure that Java Build path is selected on the left side of the window, and click Add External Jars on the right. 

    e.	Browse, and add install_root/lib/j2ee.jar. 

    A.3.1  Working with separate versions of DictionaryApp

    The easiest way to work with separate versions of DictionaryApp in Eclipse is to import each version into a separate workspace. For each version of the application that you want to import, go to File → switch workspace → other to switch to another workspace. You need to provide a separate directory name for each workspace. After you make the switch, Eclipse relaunches itself. 

    A.3.2  DictionaryApp V3

    DictionaryApp V3 adds logging function to DictionaryApp to demonstrate the use of Java Message Service (JMS) and message-driven beans (MDBs). The most important files to follow in this version are the LookupLoggerBean.java and DefineLoggerBean.java MDBs. You must also add the handleSession() method to the DictionaryManager session bean. Table A-1 shows the locations of the files.

    Table A-1   DictionaryApp3 file locations

    
      
        	
          File

        
        	
          Location

        
      

      
        	
          LookupLoggerBean.java

        
        	
          DictionaryEJB\ejbModule\com.ibm.dictionaryapp.mdb

        
      

      
        	
          DefineLoggerBean.java

        
        	
          DictionaryEJB\ejbModule\com.ibm.dictionaryapp.mdb

        
      

      
        	
          DictionaryManagerBean

        
        	
          DictionaryEJB\ejbModule\com.ibm.dictionaryapp.ssb

        
      

    

    A.3.3  DictionaryApp V4

    DictionaryApp V4 adds a web service component to DictionaryApp. The two most important files to follow in this version are DictionaryApplication.java and DictionaryService.java. Table A-2 shows the locations of the files.

    Table A-2   DictionaryApp4 file locations

    
      
        	
          File

        
        	
          Location

        
      

      
        	
          DictionaryService.java

        
        	
          DictionaryWeb\src\com.ibm.dictionaryapp.rest\

        
      

      
        	
          DictionaryApplication.java

        
        	
          DictionaryWeb\src\com.ibm.dictionaryapp.rest\

        
      

      
        	
          web.xml

        
        	
          DictionaryWeb\WebContent\WEB-INF\

        
      

    

    A.4  Exporting DictionaryApp EAR in Eclipse

    After importing the DictionaryApp.ear file, you see an Enterprise Application project named DictionaryApp in your workspace. This project contains information about the modules that are contained in the EAR file. If you make changes to any source files in DictionaryApp and want to deploy DictionaryApp on the application server, you can export the Enterprise Application project through Eclipse as a new EAR file containing the updated modules. Use the following procedure to export the DictionaryApp project:

    1.	Right-click the DictionaryApp Enterprise Application project, and select Export → Ear File.

    2.	An export wizard displays. In the export wizard, select the destination file path to which you want to export the new EAR file under Destination. Select Export source files so that Eclipse exports the source files in the EAR file. Select Overwrite existing file so that Eclipse overwrites any existing EAR files under the destination file path. Click Finish to export the EAR file.

    Now, the EAR file that is produced is ready to be deployed on the application server.

    A.5  Debugging DictionaryApp in Eclipse

    The Eclipse Remote Debugger is a powerful debugging tool with a user friendly interface. You can debug any application, including DictionaryApp, that is deployed on the application server with the Eclipse Remote Debugger. In this section, we explain how to access DictionaryApp through the Eclipse debugger. You can apply this method to any application that is deployed on the application server, as long as you are able to import the source files in Eclipse. Use the following procedure to start and use the Eclipse Remote Debugger: 

    1.	Make sure that the application server is configured to start in debug mode. Refer to Chapter 8, “Debugging” on page 185 for instructions to enable debug mode on WebSphere.

    2.	In Eclipse, click Run → Debug Configurations.

    3.	Select Remote Java Application in the navigation menu. Click the New launch configuration icon.

    4.	In the Create Configuration window, enter the name for this debugging configuration. This name is useful for referencing the same settings for future debugging sessions: 

     –	For Project, select the name of the project that you want to debug. For DictionaryApp, you can select DictionaryWeb to debug DictionaryServlet. 

     –	For Host, enter the host name or IP address for the application that you want to debug. For DictionaryApp, if it is running within a WebSphere installation on the same machine, you can use localhost. 

     –	For Port, enter the debug port for the server hosting the application that you want to debug (port 7777 if you use the default profile that was configured during installation). 

    Click Apply to apply the debug configuration. Now that the configurations have been created, you can reapply this configuration every time that you need to debug the same application with the same configurations.

    5.	Open DictionaryServlet and add a breakpoint to the beginning of the doGet method by right-clicking at the left margin of the method, and choosing Toggle Breakpoint. With remote debugging, Eclipse does not control the JVM that it attempts to debug. Instead, the application server must trigger the breakpoints. Therefore, deploy DictionaryApp if it has not already been deployed. Afterward, simply access the application normally. The browser stops while displaying DictionaryApp, because the application server process managing DictionaryApp triggered the breakpoint set in doGet and reported it to the Eclipse debugger. Check the Eclipse debug perspective. If the breakpoint was triggered correctly, you see the contents of the thread that is running DictionaryServlet displayed. 

    You can now debug step-by-step through DictionaryServlet.

    A.6  Creating your own bindings file

    The WebSphere-specific bindings files can be extremely useful for expediting the deployment process. For Java Platform, Enterprise Edition 5 (JEE5) or later applications, WebSphere provides the XML schema for these bindings files to help developers create them for their applications. You can import these XML schemas into Eclipse to get content assist while writing these files.

    A.6.1  Importing WebSphere XML schema into Eclipse

    Use the following procedure to import WebSphere XML schemas into Eclipse:

    1.	In Eclipse, click Windows → Preferences.

    2.		Select XML → XML Catalog. The XML Catalog Entries section lists user-defined and plug-in-defined catalog entries. To view details about an entry, select the entry.

    3.	Click Add to create a new catalog entry.

    4.	In the Location field, browse to the location of the WebSphere XML schema files, which are at this location:

    install root\properties\schemas

    Select the ibm-web-bnd_1_0.xsd schema for ibm-web-bnd.xml and the ibm-ejb-jar-bnd_1_0.xsd schema for ibm-ejb-jar-bnd.xml.

    5.	Select Namespace Name for the Key Type field, and accept the defaults for the Key value. Enter the Key, and click OK. 

     

    
      
        	
          Important: No two XML catalog entries can have the same Key type and Key pair.

        
      

    

    You can repeat steps 4 on page 225 and 5 to import more XML schemas to Eclipse.

    A.6.2  Creating an XML file with the XML schema

    After you have imported the XML schema into Eclipse, you can explore the content assist feature by creating several of the WebSphere-specific customization files based on the schema. If you have already deployed an application through the administrative console or scripting, you can directly import the XML files that were created by WebSphere into your application as a starting point. If you want to create an XML file manually, we describe how to add ibm-web-bnd.xml to a web module in the following procedure:

    1.	Right-click the WEB-INF folder in the WebContent directory of your web module (the dynamic web project corresponding to your web module), and click New → XML.

    2.	For File name, enter ibm-web-bnd.xml. Click Next.

    3.	Select Create XML file from an XML schema file. Click Next.

    4.	Select the Select XML catalog entry, and choose the XML schema that references ibm-web-bnd_0_1.xsd from the catalog. Click Next.

    5.	Under Namespace Information, select the default prefix “p” listed, and click Edit. In the pop-up window, delete the entry in the Prefix text field, and click OK, which removes the prefix that is associated with the namespace in the XML file. Click Finish to create the XML file.
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WebSphere configurations

    This appendix contains the following sections:

    •WebSphere Application Server directory reference

    •Directory structure

    •Changing server ports

    B.1  WebSphere Application Server directory reference

    This section contains information about the directory structure of the WebSphere installation, including the WebSphere directory structure, configuration directory, and configuration documents.

    B.2  Directory structure

    Table B-1 shows the directory structure of the WebSphere installation. The top-level directory where WebSphere is installed, install_root, is referred to as the install level in Table B-1. The profile level is located at install_root/profiles/profile_name.

    Table B-1   WebSphere directory structure

    
      
        	
          Directory

        
        	
          Level

        
        	
          Description

        
      

      
        	
          bin

        
        	
          Install and profile

        
        	
          Contains WebSphere binary executables (scripts) or links to them.

        
      

      
        	
          config

        
        	
          Profile

        
        	
          Contains XML files for environment configurations.

        
      

      
        	
          configuration

        
        	
          Install

        
        	
          Contains the config.ini file used to control the Eclipse Equinox Open Service Gateway initiative (OSGi) base configuration and startup.

        
      

      
        	
          deploytool

        
        	
          Install

        
        	
          Contains the ejbdeploy tool.

        
      

      
        	
          derby

        
        	
          Install

        
        	
          Contains the embedded and network server versions of Derby database management server.

        
      

      
        	
          dev

        
        	
          Install

        
        	
          Contains jar files needed to compile application code, such as j2ee.jar.

        
      

      
        	
          etc

        
        	
          Install and profile

        
        	
          Contains support files, such as WIM Virtual Member Manager support, Java Management Extensions (JMX) support files, and WebSphere-Security web services setup samples.

        
      

      
        	
          features

        
        	
          Install

        
        	
          Contains several Eclipse feature files used to control, group, and update the WebSphere Eclipse plug-ins. Each subdirectory contains a feature.xml file that lists plug-ins and versions that have prerequisites and dependencies that must be configured, managed, and upgraded together.

        
      

      
        	
          firststeps

        
        	
          Install and profile

        
        	
          Contains the files for the firststeps application, which helps users configure and get started using WebSphere.

        
      

      
        	
          installableApps

        
        	
          Install and profile

        
        	
          Contains pre-packaged applications that you can install to the application server.

        
      

      
        	
          installedApps

        
        	
          Profile

        
        	
          Contains the deployed code from installableApps that the profile instances are configured to run.

        
      

      
        	
          installedConnectors

        
        	
          Install and profile

        
        	
          Contains the Java Enterprise Edition (EE) Connector Architecture (JCA) resource adapter archive files with connectors used by the application server to interface with external or existing systems.

        
      

      
        	
          java

        
        	
          Install

        
        	
          Contains the Java Software Development Kit.

        
      

      
        	
          lafiles

        
        	
          Install

        
        	
          Contains the WebSphere installation license agreement, which has been translated into multiple languages.

        
      

      
        	
          lib

        
        	
          Install

        
        	
          Contains support for Java JAR and RAR library files for the Java 2 Platform, Enterprise Edition (J2EE) environment, including files for WebSphere MQ Java support, command-line utilities, mail, and Java TCL (JACL) support.

        
      

      
        	
          links

        
        	
          Install

        
        	
          Contains links into the Eclipse plug-ins directory structure.

        
      

      
        	
          logs

        
        	
          Install and profile

        
        	
          Contains the log files for the major installation or, at the profile level, the server instances (startServer.log/stopServer.log, stdout, and so forth) running for this installation.

        
      

      
        	
          optionalLibraries

        
        	
          Install

        
        	
          Contains directories for optional Java JAR files that are available for the environment, such as JavaScript Widget Library (JWL), WebSphere Java Persistence API (JPA), Jython, Struts, and the JavaServer Faces (JSF)-Portlet bridge.

        
      

      
        	
          plugins

        
        	
          Install

        
        	
          Contains the Eclipse Equinox OSGi runtime bundles, plug-ins, and the core WebSphere runtime environment.

        
      

      
        	
          profileTemplates

        
        	
          Install

        
        	
          Contains directories for each of the installation profile types and the XML configuration files and ant scripts used to set up the profiles, that is, the installed configurations of WebSphere to fulfill a particular role.

        
      

      
        	
          profiles

        
        	
          Install

        
        	
          The default directory to store the configured profile installations of WebSphere for the platform based on profileTemplates. Note that profiles might be created and stored in separate directories.

        
      

      
        	
          properties

        
        	
          Install and profile

        
        	
          Contains the document type definition (DTD), XML configuration, and property files for the installation and profile.

        
      

      
        	
          runtimes

        
        	
          Install

        
        	
          Contains various client-side runtime JAR files for use outside of the application server. Examples include administrative thin client, web services thin client, and Enterprise JavaBeans (EJB) thin client.

        
      

      
        	
          samples

        
        	
          Install and profile

        
        	
          Contains sample applications that demonstrate application architecture or WebSphere extensions.

        
      

      
        	
          sar2war_tool

        
        	
          Install

        
        	
          Contains a script and XML configuration to create a WAR file from a Session Initiation Protocol (SIP) SAR file to allow it to be deployed to WebSphere.

        
      

      
        	
          Scheduler

        
        	
          Install

        
        	
          Contains sql ddl scripts that create the required database tables for various database management systems (DBMSs).

        
      

      
        	
          scriptLibraries

        
        	
          Install

        
        	
          Contains supporting libraries that enable scripting for WebSphere deployment and management.

        
      

      
        	
          systemApps

        
        	
          Install

        
        	
          Contains the system-level application deployment EAR files, including the File Transfer, Scheduler Calendar, Event Service, and Virtual Member Manager support applications.

        
      

      
        	
          temp

        
        	
          Install and profile

        
        	
          Temporary storage for WebSphere general use.

        
      

      
        	
          tranlog

        
        	
          Profile

        
        	
          Contains the tranlog and log files used for recovery and XA distributed transaction support for the instances.

        
      

      
        	
          UDDIReg

        
        	
          Install

        
        	
          Contains the client, database scripts, and creation scripts for implementation of the IBM Universal Description, Discovery, and Integration (UDDI) registry.

        
      

      
        	
          uninstall

        
        	
          Install

        
        	
          Contains a Java application and the configuration files needed to uninstall WebSphere.

        
      

      
        	
          universalDriver

        
        	
          Install

        
        	
          Contains a Java DB2J Java Database Connectivity (JDBC) driver.

        
      

      
        	
          util

        
        	
          Install

        
        	
          Contains Jacl scripts or UNIX shell scripts for setting up various WebSphere features, such as WebSphere cell core group or the Scheduler.

        
      

      
        	
          web

        
        	
          Install

        
        	
          Contains web pages documenting several of the WebSphere architecture models.

        
      

      
        	
          wstemp

        
        	
          Profile

        
        	
          Contains temporary configuration changes from the Deployment Manager.

        
      

    

    B.2.1  Configuration directory

    The default profile configuration directory (Profile Config Directory) is at this location:

    install root/profiles/profile name/config

    Table B-2 describes the structure of the configuration directory.

    Table B-2   Profile configuration direction 

    
      
        	
          Directory

        
        	
          Description

        
      

      
        	
          cells/<cell_name>

        
        	
          This directory is the root level of configuration for the cell. The directory contains a number of cell-level configuration settings files. Depending on the types of resources that have been configured, you might see the following subdirectories.

        
      

      
        	
          Subdirectories

        
        	
           

        
      

      
        	
          cells/<cell_name>/applications/

        
        	
          Contains one subdirectory for every application that has been deployed within the cell.

        
      

      
        	
          cells/<cell_name>/buses/

        
        	
          Contains one directory for each service integration bus defined.

        
      

      
        	
          cells/<cell_name>/nodes

        
        	
          Contains the configuration settings for all nodes and servers managed as part of this cell. The directory contains one directory per node. Each cells/<cell_name>/nodes/<node_name> directory contains node-specific configuration files and a server directory, which, in turn, contain one directory per server and node agent on that node.

        
      

      
        	
          cells/<cell_name>/nodes/<node_name>/servers

        
        	
          Contains the configurations for the servers of this node. The directory contains one directory per server. Each cells/<cell_name>/nodes/<node_name>/servers/<server_name> directory contains server-specific configuration files, such as server.xml, described next.

        
      

    

    B.2.2  Configuration documents

    The Profile Config Directory contains many configuration documents. Most configuration documents have XML content. Table B-3 describes the purpose of each file and its scopes.

    Table B-3   Configuration documents

    
      
        	
          Configuration

        
        	
          Scopes

        
        	
          Purpose

        
      

      
        	
          admin-authz.xml

        
        	
          cells/<cell_name>

        
        	
          Define a role for administrative operation authorization.

        
      

      
        	
          app.policy

        
        	
          cells/<cell_name>/nodes/<node_name>

        
        	
          Define security permissions for application code.

        
      

      
        	
          cell.xml

        
        	
          cells/<cell_name>

        
        	
          Identify a cell.

        
      

      
        	
          deployment.xml

        
        	
          cells/<cell_name>/applications/<application_name>

        
        	
          Configure application deployment settings, such as target servers and application-specific server configuration.

        
      

      
        	
          filter.policy

        
        	
          cells/<cell_name>

        
        	
          Specify security permissions to be filtered out of other policy files.

        
      

      
        	
          integral-jms-authorzations.xml

        
        	
          cells/<cell_name>

        
        	
          Provide security configuration data for the integrated messaging system.

        
      

      
        	
          library.policy

        
        	
          cells/<cell_name>/nodes/<node_name>

        
        	
          Define security permissions for shared library code.

        
      

      
        	
          multibroker.xml

        
        	
          cells/<cell_name>

        
        	
          Configure a data replication message broker.

        
      

      
        	
          namestore.xml

        
        	
          cells/<cell_name>

        
        	
          Provide persistent name binding.

        
      

      
        	
          naming-authz.xml

        
        	
          cells/<cell_name>

        
        	
          Define roles for a naming operation authorization.

        
      

      
        	
          node.xml

        
        	
          cells/<cell_name>/nodes<node_name>

        
        	
          Identify a node.

        
      

      
        	
          pmirm.xml

        
        	
          cells/<cell_name>

        
        	
          Configure Performance Monitoring Infrastructure (PMI) request metrics.

        
      

      
        	
          resources.xml

        
        	
          cells/<cell_name>

          cells/<cell_name>/nodes/<node_name>

          cells/<cell_name>/nodes/<node_name>/servers/<server_name>

        
        	
          Define operating environment resources, including JDBC, JMS, JavaMail, URL, JCA resource providers, and factories.

        
      

      
        	
          security.xml

        
        	
          cells/<cell_name>

        
        	
          Configure security, including all user ID and password data.

        
      

      
        	
          server.xml

        
        	
          cells/<cell_name>/nodes/<node_name>/servers/<server_name>

        
        	
          Identify a server and its components.

        
      

      
        	
          serverindex.xml

        
        	
          cells/<cell_name>/nodes/<node_name>

        
        	
          Specify communication ports that are used on a specific node.

        
      

      
        	
          spi.policy

        
        	
          cells/<cell_name>/nodes/<node_name>

        
        	
          Define security permissions for service provider libraries, such as resource providers.

        
      

      
        	
          variables.xml

        
        	
          cells/<cell_name>

          cells/<cell_name>/nodes/<node_name>

          cells/<cell_name>/nodes/<node_name>/servers/<server_name>

        
        	
          Configure variables that are used to parameterize any part of the configuration settings.

        
      

      
        	
          virtualhosts.xml

        
        	
          cells/<cell_name>

        
        	
          Configure a virtual host and its Multipurpose Internet Mail Extensions (MIME) types.

        
      

    

    B.3  Changing server ports

    You can modify the ports that are listed in the serverindex.xml file by using the administrative console or wsadmin.

    B.3.1  Administrative console

    Follow these steps:

    1.	In the administrative console, click Servers → Application servers from the navigation tree.

    2.	Click the name of the server that you want to change.

    3.	Under Configurations, in the Communications section, click Ports. This selection displays a list of ports. To change the port number of a particular port, click the port name that you want to change.

    4.	Save the changes, and restart the application server.

    B.3.2  wsadmin

    You can use the command that is shown in Example B-1 to change the ports on which the server listens. These changes are reflected in the serverindex.xml file. Use the same endpoint name that is used in the serverindex.xml file, for example, WC_defaulthost. 

    Example B-1   wsadmin changing server ports

    [image: ]

    AdminTask.modifyServerPort ('server name', '[-nodeName  devNode -endPointName endpoint name -host new host name -port new port number]')

    [image: ]

     

  
[image: ]
[image: ]

Additional material

    This book refers to additional material that you can download from the Internet in the following manner. 

    Locating the web material

    The web material associated with this book is available in softcopy on the Internet from the IBM Redbooks web server. Point your web browser at this website:

    ftp://www.redbooks.ibm.com/redbooks/SG247913

    Alternatively, you can go to the IBM Redbooks website at this website:

    ibm.com/redbooks

    Select Additional materials, and open the directory that corresponds with the IBM Redbooks form number, SG247913.

    Using the web material

    The additional web material that accompanies this book includes the following folders and files:

    File/folder name	Description

    Version 1	DictionaryApp.ear that is used in Chapter 3, “DictionaryApp example application” on page 63.

    Version 2	DictionaryApp.ear that is used in Chapter 4, “Incorporating EJB3 and JPA into DictionaryApp V2” on page 99.

    Version 3	DictionaryApp.ear that is used in Chapter 5, “Incorporating JMS and MDBs into DictionaryApp V3” on page 121.

    Version 4	DictionaryApp.ear that is used in Chapter 6, “Incorporating RESTful web services into DictionaryApp V4” on page 167.

    Version 5	DictionaryApp.ear that is used in Chapter 7, “Including WebSphere-specific bindings files for DictionaryApp V5” on page 179.

    Web Service client	DictionaryClient class that is used in Chapter 6, “Incorporating RESTful web services into DictionaryApp V4” on page 167.

    DictionaryAppDerbyScript.sql 
SQL statements to populate the database. This script is used in Chapter 3, “DictionaryApp example application” on page 63.

    Create a subdirectory (folder) on your workstation, and extract the contents of the web material compressed file into this folder. The directions for using each file are contained in the chapters where the file is referenced.

     

  
    Related publications

    The publications listed in this section are considered particularly suitable for a more detailed discussion of the topics covered in this book.

    IBM Redbooks publications

    For information about ordering these publications, see “How to get IBM Redbooks” on page 238. Note that several of the documents referenced here might be available in softcopy only. 

    •WebSphere Application Server V7 Administration and Configuration Guide, SG24-7615

    Online resources

    These websites are also relevant as further information sources:

    •WebSphere Application Server For Developers

    http://www.ibm.com/developerworks/websphere/downloads/

    •webSphere Application Server V7 Information Center

    http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp

    •WebSphere Application Server feature packs

    http://www.ibm.com/software/webservers/appserv/was/featurepacks/

    •List of supported software for WebSphere Application Server V7.0

    http://www.ibm.com/support/docview.wss?rs=180&uid=swg27012369

    •IBM Support Assistant (ISA)

    http://www.ibm.com/software/support/isa/

    •Rational Application Developer for WebSphere software

    http://www.ibm.com/software/awdtools/developer/application/

    •Eclipse

    http://www.eclipse.org

    •IBM Java developer kit diagnostics

    http://www.ibm.com/developerworks/java/jdk/diagnosis/index.html

    •ISA Garbage Collection

    http://www.ibm.com/developerworks/java/library/j-ibmtools2/#N100AF

    •ISA Memory Analyzer

    http://www.ibm.com/developerworks/java/jdk/tools/memoryanalyzer/

    •Obect Query Language

    http://publib.boulder.ibm.com/infocenter/tivihelp/v8r1

    •ISA Thread and Monitor Dump Analyzer

    http://www.alphaworks.ibm.com/tech/jca

    How to get IBM Redbooks

    You can search for, view, or download IBM Redbooks publications, IBM Redpaper™ publications, web docs, draft publications and Additional materials, as well as order hardcopy IBM Redbooks publications, at this website: 

    ibm.com/redbooks

    Help from IBM

    IBM Support and downloads

    ibm.com/support

    IBM Global Services

    ibm.com/services

  
    WebSphere Application Server for Developers V7

    WebSphere Application Server for Developers V7

    WebSphere Application Server for Developers V7

    WebSphere Application Server for Developers V7

    WebSphere Application Server for Developers V7

    WebSphere Application Server for Developers V7

  
    WebSphere Application Server for Developers V7

     

    Learn about WebSphere Application Server V7

Create and deploy sample applications

Enhance application features and functionality

    This IBM Redbooks publication can help you install, tailor, and configure WebSphere Application Server for Developers V7 on the Microsoft Windows platform. WebSphere Application Server for Developers is a no-charge version of WebSphere Application Server for use in a development environment only. It allows application developers to develop and unit test against the same run time as the production version of WebSphere Application Server.

    This book tells you how to perform these tasks:

    •Download and install WebSphere Application Server for Developers V7.

    •Use the command-line tools, web-based administrative console, and scripting tools.

    •Deploy a web application with Java Database Connectivity

    (JDBC) to the application server with the first version of a sample application.

    •Configure the sample application with Enterprise JavaBeans 3 (EJB3) and Java Persistence API (JPA).

    •Add Java Message Service (JMS) and message-driven beans (MDBs) to the sample application and configure the built-in system integration bus (SIBus) messaging infrastructure.

    •Add Representational State Transfer (REStful) web service to the sample application.

    •Incorporate WebSphere-specific application bindings files with the application.

    •Enable debugging and produce and analyze JVM outputs.

    •Learn how to use Eclipse to view and debug the sample applications.

    Back cover

    Acrobat bookmark 

  OPS/images/7913ch02.06.1.080.jpg





OPS/images/Fig8-39.png
File [Analysis | View Help

4 Thread Detail
(@ Monitor Detai
& Compare Threads
@ compare Monitors






OPS/images/Fig8-38.png
 Toread Detail:

javacore.20100803.110444.4092.0001.txt

State

NativelD

Method

01080,

javallangl.

0x1710]

javallangl.

0x1140]

comibmit

0x1640]

javallangl.

0x1513

javallangl.

0x1000,

javallangl.

0x1534]

javallangl.

[

javallangl.

Ox16ad]

javallangl.

0x1213
0x1608,
0x1268]

javallangl.
javallangl.
INO JAVA

4
i

4
i

® Thread Status Analysis

Status

Waiting on condition

Waiting on monitor

Number of Threads : 86

Percentage

0

0(%)

9(%)

38 (%)

0(%)

lushHelper
lushHelper

ox9ce|
Oxdes]

javallangl.
javallangl.

0x1210]

javallangl.

0x1134]
0x1070,

INO JAVA

javallangl.

Ox13ec|

javallangl.

01740

INO JAVA

0x1e0|

javainstPL

0x1313

javainstPL

Oxacc|

javallangl.

0(%)

0(%)

0(%)

2(%)

# Thread Method Analysis

o=

Ox151c

javallangl.

0x3ac]

javallangl.

0x1413

javallangl.

Method Name

Number of
Threads : 86

Percentage

javallangl.

Ox12ad]

javallangl.

javarlang/Object wait(Native Method)

73 (%)

=498531:..|

0x14a8]

javallangl.

0xa70|

javallangl.

[NO JAVA STACK

6(%)

0x884]

javallangl.

IBJMSRA...
<

javallangl

javallang/ Thread sleep(Native Method)

5 (%)






OPS/images/7913ch02.06.1.082.jpg





OPS/images/Fig3-20(NEW).png
Application DictionaryApp installed successfully.

o start the applcation, ist save changes to the master confguration

‘Changes have been made to your local configuration. You can
Save directly to the master configuration.

Review changes before saving or discarding.
o work with installed applications, cick the “lanage Applications” ink.

Manage Applications





OPS/images/Figure_8-37.png
File | Analysis | View _Help

4 Thread Detail
@ Monitor Detail
& compare Threads
@ Compare Monitors






OPS/images/7913ch02.06.1.081.jpg





OPS/images/7913ch08.12.1.46.jpg
o'

Joes

TRunnablerTota i

SRlocaiedHea | AFSCGS Gouner

440818520 o info

ontor
o

@ File tame - CAWASprofles\AppSru0l avacore 20100803 110444 4092 0001 et

‘@ Cause of thread dump : Dump Requested By User (00100008) Through com ibm jvm Dumnp JavaDump

@ Date 2010/08/03 3t 10444

@ Process ID 4092

‘@ Operating System  Windows XP 5.1 buld 2600 Servace Pack 3

@ Processor Architesture 86

e






OPS/images/7913ch02.06.1.084.jpg





OPS/images/Fig3-21.png
Enterprise Applications

Use this page to manage installed applications. A single application can be daployed onto multiple servers.

Breferances.

[_Stare ||_Stop || Install || Uninstall || Update ]| Rollout Update || Remove File || Export || ExportDDL || ExportFile |

Gl

Selact | Name &

Application status &)

You can administer the folloving resources:

Defaultscplication

Dictionarvie.

BEIEE]






OPS/images/Fig4-5.png
Install New Application

‘Spacify options for installing entarprise applications and modules.

Provide JSP reloading options for Web modules

35P reloading options for Web modules.
Sarvlat and 1P reload stiributes can be spaciied par moduls.

15P anable.

Wb module | URI cchsosls

DictionaryWab.var, WES-
INF/ibm-web-ext xeml

Dictionaryweb






OPS/images/7913ch08.12.1.45.jpg
B ieadbumpust

@ console

Requesting 1376 byes ofJava heap

fsoring tabe by ystem Thvead 0.
qussiing 688 bytes of Java
oring tabe by State

2 psstnn 55 s o Iaahean
| status.






OPS/images/7913ch02.06.1.083.jpg





OPS/images/7913ch03.07.1.51.jpg
Enterprise Appiication
@ preferences

« nstaled spplications. A single spplcation can be deployed onto multise =

e | _sesp || tnseat || uminstil | _pdnea | _molsueupsnte || mamove ris | _expor || expamoot | ecorrie |

Asplcation satus &






OPS/images/Fig4-6.png
Install New Application

‘Spacify options for installing entarprise applications and modules.

Map shared libraries

‘Spacify sharsd libraries that the application or individual modules raferance. These libraries
must be defined in the configuration at the appropriate scope.

Reference shared libraries

Select] Application | URL Sharad Libraries
] | oictioneryapp | META-INF/application.xmi
Selact | Module AL Sharad Libraries

[] | oictionaryweb | DictionaryWeb.vir, WEB-TiF/web.xml






OPS/images/7913ch08.12.1.44.jpg
oo Canby

T e ey ump Ot s 0 v 20 30 100 mp 22
b o o oo ™G Gt ey Ve 240910027
Mg s ot e ™ My i e rsen] osommmess






OPS/images/7913ch02.06.1.086.jpg





OPS/images/7913ch03.07.1.54.jpg





OPS/images/Fig8-33.png
Welcome to IBM Support Assistant

=2

Find Information

Easily find the information you need
including product specific information and
search capabilties.

Analyze Problem

Diagnose and analyze problems through
senviceabilty tools, collection of diagnostic
artifacts, and guidance through problem
determination.

Collect and Send Data

Collect problem determination files using
automated data collection. Use these files
for sefthelp problem determination, or use

the Service Request function to send the
e quest to IRM

First Steps
Take your first steps.

Tutorials
Go through tutorials.

Latest News
= Update! Health Center 121
aNew! Performance Analysis Tool for
Java
= Update! Memory Analyzer 0.6
aNew! Web Senices Validation Tool fr|
WSDL and SOAP
= More News.






OPS/images/7913ch02.06.1.085.jpg





OPS/images/Fig3-22.png
Enterprise Applications

B Messages

D Application Dictionaryapp on server servart and nods daviiods started successfully.

Enterprize Applications
Use this page to manage installed applications. A single spplication can be deployed onto multiple servers.

praferences

[_start ||_Stop || Install || Uninstall || Update ]| Rollout Update || Remove File || Export || ExportDDL || ExportFile |

Application status &)

n administer the folloving resources:

Defaultagplication ?
[ | oictonsaze ?
O |ateee B
O |aen B

Total 4






OPS/images/Fig4-4.png
Install New Application

‘Spacify options for installing entarprise applications and modules.

Map modules to servers

‘Specify targats such as application servers o clusters of application servers where you vant to install the
modules that ars contained in your application. Modules can ba installed on the same application servar
or dispersed among sevaral application servers. Also, spacify the Wab servers as targets that serve a5
routers for requests to this application. The plug-in configuration fils (plugin-cfa.xmi) for each Web server
s generated, based on the spplications that ara routed through.

Clusters and servers:
[WebSsherercell~devCallode=daiode server-serveri ] [ Asgiy |

Select | Module wRI Server

e DictionaryEJB.jar, META- | WebSphereicell=devCell,node=davliode, server=serverl
O | pictionaryess jar| Doy R dn

e DictionaryWab.var,WEB- | WebSphere:cell=devCell,node=davliode, server=serverl
O | bictionarywsb | pitenervive






OPS/images/7913ch08.12.1.42.jpg
= Cycomm dtaneyc s Dconaryseniet 6 510
(64 <clase> coscom. b dctorary o vt Dctrarie
[ combm v ebcantaner st SeretConfinet .0
3 com v st b S cDaaSinsce & -
[ com .Gty s EXtacolSLDcsonaonsger
[P ————
% ot s enties






OPS/images/7913ch02.06.1.077.jpg





OPS/images/Fig3-15.png
Install New Application

‘Spacify options for installing anterpriss spplications and modulss.

Step 1 Select Map modules to servers
installation options

‘Specify targats such as application servers o clusters of application servers where you vant to install the
modules that ars contained in your application. Modules can ba installed on the same application server
or dispersed among sevaral application servars. Also, spacify the Wab servers as targets that serve as.
routers for requasts to this application. The plug-in configuration fils (plugin-cfg.xmi) for each Web

Step 3 Map server is genarated, based on the applications that are routed through.

Step 2: Map
modules to servers

Step 4 Map virtusl
= for Wb

URL

[ ——
01 | oitionanywes | Dienanyie






OPS/images/7913ch04.08.1.14.jpg





OPS/images/7913ch08.12.1.52.jpg
@ Monior Detai: javacore.2010003.113753.409200050__ c° & (X

 X° (1] HAManager treadpool 1
M HaManager tread pool - 0 (comAbmwsiut






OPS/images/7913ch02.06.1.076.jpg





OPS/images/Fig3-14.png
Install New Application

‘Spacify options for installing entarprise applications and modules.

‘Spacify the various options that ars availsble to prapare and install your spalication.

[ erecompile JavaServer Pages files

s stall af

Distribute application

tion

Map virtual

[ use sinary configuration

[ peploy enterprise beans

Application name
[DictionaryApp

[ peploy web services

ats Input off/varn/fail

[ process embedded configuration

B
:
.
H
g
¥
H
£
:
£
g

[E3

Allow axscutables to sxacuts
Allow HTML and image files to be read by sveryone

5557 a=7552 .

[ Allow servicing includes from remote resources

Business level ap
Crasts NeweLA

ST ———

[ Allow E38 reference targets to resolve automatically

tion name.






OPS/images/7913ch04.08.1.15.jpg





OPS/images/Fig8-41.png
Analysis | View Help

Thread Detail

[ Monitor Detail

& compare Threads
@ compare Monitors






OPS/images/7913ch02.06.1.079.jpg





OPS/images/Fig3-17.png
‘Spacify options for installing entarpriss spplications 2nd modules.

Map virtual hosts for Web modules

Spacify the virtual host vhare you want to instal the Web modules that are contained in
your apalication. You can install Web modules on the same virtual host or disparse them

among several hosts.

Apply Multiple Mappings

Salact| Web module

O | pictionarywes

Previous | _Next | _Cancel





OPS/images/7913ch04.08.1.12.jpg





OPS/images/Fig8-40.png
& Compare Threads : javacore.20100803.110444.4092.0001.txt javacore.20100803.112006.4092.0002.xt

Thiead & avacore 20100803,

Javacore 20100803..]
i

AI0 Timer Thread 1
[Approsimate Time
{Atiach handier

CheckpointHeiper
CheckpointHeiper
DCS Plugin Deliver
Deferrable Alaim - 0
Deferrable Alarm 1
Deferrable Alarm - 2
Deferrable Alam - 3
Deferred Alarm Ma.

com/ibm/tools/.

LocalNotficationse.
[Non-Deferred Ala.
[Non-deferrable Alar.
[Non-deferrable Alar.
[Non-deferrable Alar.
NotificationSenice.
NotfyHelper

NotfyHelper

P=498531.0=0CT
SIBJMSRAThrEa0P.
SenverSocketiadar=.
Shared TCPChann,

javaflang/Obje
iavainetPlains.
‘sun/nio/ch/Wi
com/ibm/misc/.

wallang/Threa...
iavaflang/Threa...

hrea...|
iavaflang/Threa...
com/ibm/tools/.
javaflang/Obje
javaflang/Obje
javaflang/Obje
javaflang/Obje
javaflang/Obje
javaflang/Obje
javaflang/Obje
javaflang/Obje

javaflang/Obje
javaflang/Obje
javaflang/Obje

javaflang/Obje
javaflang/Obje

javaflang/Threa...
javaflang/Obje

Waiting Threads : 0

Blocked by:0

4
y

Thread
Name

AIO Timer Thread 1

State

| Waiting on condition

Stack.

at javallang/ Thread sleep(Native Method)
at javallang/Thread sleep( Thread java:351(Compiled Code))
at comibmio/async/Timer run Timer java:185)

Native
Stack.

KiFastSystemCallRet+0x0 (0x7CI0ES 14 [ntdl+0xe5 14])
WaitF orSingleObject+0x12 (0x7C802542 [kemel32+0x2542])
jothread_sleep_interruptable+0x101 (Othread. c:1434,
Ox7FFALZF1 [JOTHR24+0x12f1])
jcICalThreadSleeplnterruptable+ el (threadhelp.c:214,
0x7FCOTD31 [jelscar_24+0x37d31])
java_lang_Thread_sleep+0x61 (jithr.asmr107, 0x7FCBI4EL
[iclscar_24+0x214e1])

javaProtected ThreadProc+0:7d (vinthread. 11653, 0x7FF2C5CD
[9vm24+Dx3csed])

josig_protect+0x41 (9signal c:144, 0x7FECBFAL
[IPRT24+0xbfal])

javaThreadProc+0335 (vmthread ¢:260, 0x7FF 2CDFS
[9vm24+0x3cdfs])

thread_wrapper+{zb (thread.c.947, 0xTFFASF2F
[IOTHR24+0x3£26])

_endthread+(xaa (0x7C34040F [msver? 1+03040f])

GethModuleFileNameAs+ i1 ba (0x7C80B729 [kemel32+0xb720])






OPS/images/7913ch02.06.1.078.jpg





OPS/images/Fig3-16.png
‘Spacify options for installing enterprise applications and

Map resource references

Each resource

‘et Multiple JNDI Names -

o8

[ oictionsryweb

Previous | _Next | _Cancel

to resources

Modify Resource Authen

URI

DictionaryWeb.var, WS-
INF/web e

tion Method.

sdbe/DictionaryDE

nce that is dafinad in your application must be mapped to a resource.

Extendad Propertiss,

Target Resource DX
Name

[i2be/DictianaryDE
Broves.

Login
configuration

Resource
authorization






OPS/images/7913ch04.08.1.13.jpg





OPS/images/Fig3-19.png
Administrative Scripting Commands.

The wsadmin scripting commands that map to actions on the administrative console display i the Jython language.
Brafarances

Administrative Seripting Command

Adminapp.install( DictionaryApp.ear’, [ -nopreCompileJsPs -distributeApp -nouseMletaDataFromeinary -nodeployelb
“appname DictionaryApp -cresteMBsansForR ssources -norslosdEnabled -nodeployve -validateinstall varm
“RoprocessEmbaddadConfia -flepermission *\.dll=755%. %\ s0=755%. \ a7 55% \.£|=755
“nosllonDizpatchRemoteInduds -nosllonserviceRemotelnclude -asyncRequsstDispatchType DISABLED
“nouseAutoLink -MapResReFTOEIE ([ DictionaryWeb ' DictionaryWeb.var, WES-INF/web.xm jdbe/DictionaryDE.

javax.sql DataSourcs jdbe/DictionaryDE. 1] “MaphodulesToServers ([ DictionaryWeb Dictionary\Wab.var, WEE-
INF/web x| WebSphere:cell=devCell,node=deiiode, server=servert 1] -MapWebModToVH ([ DictionaryWeb.
DictionaryWeb.var, WEE-INF/webxml default_host 111" )

Total 1






OPS/images/Fig4-2.png
the application installation

How do you want to nstall the application?

© Fast Path - Prompt only vhen additional information is required.

© Detailed - Show all installation options and parameters.

Chooss to gansrate default bindings and mappings

Previous | _Next | _Cancel






OPS/images/Fig3-18.png
E

‘Spacify options for installing entarprise applications and modules.

Step 1 Select
installation options

Step2 Map
modules to servers

Steo3 Map
resource referances
to resources

Step 4 Map virtual
hosts for Web
modules

Summary

Summary of installation options
Options

Pracompile JavaSarver Pagss filss
Directory to install application
Distribute application

Use Binary Configuration

Deploy enterprise beans
Application name

Crasts MBaans for resources

Override class raloading settings for Web and E38
modulez

Reload intarval in ssconds
Deploy Web servics
Validate Input off/varn/fail

Process smbaddsd configuration
File Parmission

Application Build 1D
Allow dispatching includes to remote resources
Allow servicing includes from remote resources
Business level application name
Asynchronous Request Dispatch Type

Allow E38 referance targats to resolve
‘sutomatically

Cell/Nods/Server

Previous | _Finish | _cCancel

Dictionaryape

ves

{si=755
Unknown
o
o

Disabled






OPS/images/Fig4-3.png
Install New Application

‘Spacify the various options that ars availsble to prapare and install your spalication.

[ erecompile JavaServer Pages files

s stall af

Distribute application

tion

[ use sinary configuration

[ peploy enterprise beans

2
[DictionaryApp

ication name.

Bind 38

Map £18
beans

[ peploy web services

ats Input off/varn/fail

[ process embedded configuration

B
:
.
H
g
¥
H
£
:
£
g

[E3

Allow axscutables to sxacuts
Allow HTML and image files to be read by sveryone

5557 a=7552 .

[ Allow servicing includes from remote resources

Business level ap
Crasts NeweLA

ST ———

[ Allow E38 reference targets to resolve automatically

tion name.






OPS/images/7913ch04.08.1.16.jpg





OPS/images/7913ch04.08.1.17.jpg





OPS/images/7913ch07.11.1.9.jpg





OPS/images/Figure_8-28.png
4 Tool Input Parameter Values

IEM Monitoring and Diagnostic Tools for Java™ - Memry Anlyzer [Tech Previen]

Heap dump fle

% System File Browser

Cose Manager Bronse | Remote Artfact Brovse |

5 eapiiom. 0100802
D hespd 010002
D eapimp. 2010802
3 esp, 0tz
D espas, 0tz

[B) heapdmp.20100802¥)
m ] B

=






OPS/images/7913ch08.12.1.37.jpg
e e )

[—
= = )
R Edoenstts Oesrotion
g g T o
Testane. e S e e ot
T o] B4 et e bt B A v () [rphRa e
B Mot i Dagrore T o o -Gt oo s e Vst 2463000137 r——
e ke e s (5 e, e
D e o b s
SRR RS

Tt ot st ot =






OPS/images/7913ch02.06.1.071.jpg





OPS/images/7913ch07.11.1.7.jpg
odies 13 sarvers

Smcy the vaious optios that are evetbl t prepara and rsta yor spplation,
) brecompie Jsvasarver Pages fles
Directon to intal appiication
Siaee dnaraiL moaT)
[cRe—

00 se sinary Configuraton

03 esley anterise beans
[ Create MBeans for resources.

) vermde ciass reonding setings for i

Rafond ibarea in v

) esley wab sarvics
[UPRGS—

) frocess ambadded confguraton

Alow o i3 T b ead bt ot vean ©
Slor xacuiasies to axacuts
Rlcn ST s image les t ba resd by evanone |

[ —]

) Atom dipaching ndudes to remote rasources

e

D) Atow seriing incudasfrom remte resources

chronus Raquest ispatch Type
Oissties (]

) Atom £38 rafarance targets b resoive automatally






OPS/images/Fig8-26.png
Welcome to IBM Support Assistant

=2

Find Information

Easily find the information you need
including product specific information and
search capabilties.

Analyze Problem

Diagnose and analyze problems through
senviceabilty tools, collection of diagnostic
artifacts, and guidance through problem
determination.

Collect and Send Data

Collect problem determination files using
automated data collection. Use these files
for sefthelp problem determination, or use

the Service Request function to send the
e quest to IRM

First Steps
Take your first steps.

Tutorials
Go through tutorials.

Latest News
= Update! Health Center 121
aNew! Performance Analysis Tool for
Java
= Update! Memory Analyzer 0.6
aNew! Web Senices Validation Tool fr|
WSDL and SOAP
= More News.






OPS/images/7913ch02.06.1.070.jpg





OPS/images/7913ch07.11.1.8.jpg





OPS/images/7913ch08.12.1.35.jpg





OPS/images/7913ch02.06.1.073.jpg





OPS/images/Fig3-11.png
G~

New Application
This page provides links to create new applications of different types.
Install 2 New Application

New Enterpriss Application






OPS/images/7913ch04.08.1.10.jpg





OPS/images/7913ch07.11.1.5.jpg





OPS/images/Figure_8-24.png
8 Tool Input Parameter Values

IEM Monitoring and Diagnostic Tools for Java™ - Garbage Collection and Memory Visualizer

Lonnme |

@ | I B






OPS/images/7913ch02.06.1.072.jpg





OPS/images/7913ch03.07.1.40.jpg





OPS/images/7913ch04.08.1.11.jpg





OPS/images/7913ch07.11.1.6.jpg





OPS/images/7913ch08.12.1.33.jpg
[—

oo casbg
o] e v (00 oo
g o Dugor oo 5 e bens A (o] 160 B

e e e
SR s e 8

oot s ey s

e e )






OPS/images/7913ch02.06.1.075.jpg





OPS/images/Fig3-13.png
the application installation

How do you want to nstall the application?

© Fast Path - Prompt only vhen additional information is required.

© Detailed - Show all installation options and parameters.

Chooss to gansrate default bindings and mappings

Previous | _Next | _Cancel






OPS/images/7913ch07.11.1.3.jpg





OPS/images/Fig8-22.png
Welcome to IBM Support Assistant

=2

Find Information

Easily find the information you need
including product specific information and
search capabilties.

Analyze Problem

Diagnose and analyze problems through
senviceabilty tools, collection of diagnostic
artifacts, and guidance through problem
determination.

Collect and Send Data

Collect problem determination files using
automated data collection. Use these files
for sefthelp problem determination, or use

the Service Request function to send the
e quest to IRM

First Steps
Take your first steps.

Tutorials
Go through tutorials.

Latest News
= Update! Health Center 121
aNew! Performance Analysis Tool for
Java
= Update! Memory Analyzer 0.6
aNew! Web Senices Validation Tool fr|
WSDL and SOAP
= More News.






OPS/images/7913ch02.06.1.074.jpg





OPS/images/Fig3-12.png
stallation

:paring for the applicat

Spacify the EAR, WAR, JAR, or SAR module to upload and install.

Path to the new spplication

@ Local file system
Ful path
[CDctonanppVerson

O Remote file system

Next | _Cancel






OPS/images/7913ch07.11.1.4.jpg





OPS/images/7913ch08.12.1.31.jpg
% Instal new tools add-ons for your products addons (0|

‘Below i 2 summary of the add-ons you have selected to install
hen you ke “Trhbuttn, e 4 s b el il M Support st

o] 9 Tvead et D s for v (V) 20100
159 Mondorng andDiagrost Toos fr Jova - Gaage Clecion and Werory Veualzer 2.40 29100127
B Moo and Dagnoste Toc for v ey Anshae e Preven] 060 m00mersss

{ I (R v e






OPS/images/7913ch08.12.1.39.jpg
5 heapdump. 20100802 145540.157%6.0005.9hd 11
A -
O ooen ponati e f e esp. HE TSN






OPS/images/7913ch02.06.1.066.jpg





OPS/images/7913ch03.07.1.34.jpg





OPS/images/7913ch07.11.1.1.jpg





OPS/images/7913ch08.12.1.41.jpg
5 heapdump. 20100802, 145540.1576.0005.phd -
e - )
T Oreee 10pem Ottt Query Larusge cstot execute sstenerts S






OPS/images/7913ch02.06.1.065.jpg





OPS/images/7913ch03.07.1.33.jpg





OPS/images/7913ch07.11.1.2.jpg





OPS/images/7913ch08.12.1.40.jpg
 heapdum. 20100802 145540.1576.0005.5h6 11 i =0
M E-&- Q G-O-d- o
i Overven £ et st g e ot apsmspecs . conmt e |
G lof
B <meoex

5 [ rgaoache sttt roperessgeResrcs 8 DS ©  msam

5 ) com v webcontainer webarp ieb Aol © 52030 = G144

& 5 com . cossoacer ConpoundClssosder & x2x956e8 s i

# (9 or.ecoe o, el bsesdaptor et ossonder & DISSCE s e

5 5] o cone s e esesdtor DefoCossoder  Ox13KchS s« 25858
PP ————ri P 2100456

) com .o magtre ot MessaeStarein © Ox1152ee0) > 200,568

5 5] o s ot asesdto DefotCorsooder 15015 s 20m3

© [ brel160%06] © rec0fs . 104624 e

5 ) oo, e reschver SysenSiots  Du0sis. n 105568

@ % Py

8 (5 com.m.t.ym SootsapCastosder € 0x477080 w2 020

& ) comsun mubesmsenvr mesrSenver 8 OIS £ P

& ) comm.vs cbjectonager SeFleCyecSiore ©Cxies254 o4 1050,5%

9 ) com.mvs.cjectanager.SgeFieOhecStre @ xidedess 04 1003768

& 2] coss ool Resorceunde 8 06675153 o ‘97004

&[] com m.etoo. conmanarcve o ARl © x 2285560 P 30

5[5 r.cce ol bseadgtr et o onc © 0323553 £ s (vl






OPS/images/7913ch02.06.1.068.jpg





OPS/images/7913ch03.07.1.36.jpg





OPS/images/7913ch02.06.1.067.jpg





OPS/images/7913ch03.07.1.35.jpg






OPS/images/7913ch03.07.1.38.jpg





OPS/images/7913ch02.06.1.069.jpg





OPS/images/7913ch03.07.1.37.jpg





OPS/images/7913ch03.07.1.39.jpg





OPS/images/7913ch03.07.1.70.jpg





OPS/images/7913ch03.07.1.72.jpg





OPS/images/7913ch03.07.1.71.jpg





OPS/images/7913ch05.09.1.11.jpg





OPS/images/Figure_3-29.png
6 o C a3 ([ http:/focahhost:3080/DictonaryWeb/DictionaryServletPiord=IEMsaction =L OOKUP adefiniton=
—

‘Welcome to WSDictionary!

Enterword:  [IBM LOOKUP

INTERNATIONAL SUSINESS MACHINES

Enter definition:

DEFINE





OPS/images/7913ch05.09.1.12.jpg





OPS/images/7913ch05.09.1.10.jpg





OPS/images/7913ch02.06.1.099.jpg





OPS/images/7913ch03.07.1.67.jpg





OPS/images/7913ch02.06.1.098.jpg





OPS/images/7913ch03.07.1.66.jpg





OPS/images/7913ch03.07.1.69.jpg





OPS/images/Fig4-16.png
6 o C £y ([ http:/focahhost:3080/DictonaryWeb/DictionaryServletPiord=IEMsaction =L OOKUP adefiniton=
—

‘Welcome to WSDictionary!

Enterword:  [IBM LOOKUP TPA

INTERNATIONAL SUSINESS MACHINES

Enter definition:

DEFINE





OPS/images/7913ch03.07.1.68.jpg





OPS/images/7913ch02.06.1.091.jpg





OPS/images/7913ch02.06.1.090.jpg





OPS/images/7913ch02.06.1.093.jpg





OPS/images/7913ch03.07.1.61.jpg





OPS/images/7913ch06.10.1.08.jpg





OPS/images/7913ch02.06.1.092.jpg





OPS/images/Fig3-27.png
Ente

e Applications

& Hessages
B Dictionaryap vas uninstaled successfolly.
£ Changes have been mad to your local configuration. You can:
@ Sae diractly to the master configurstion.

® Review changes befor saving o discarding.

£ The sarver may nesd to be rastarted for these changss to take sffact.

Enterprize Applications
Use this page to manage installed applications. A single spplication can be deployed onto multiple servers.

praferences
[_Stare ||_Stop || Install || Uninstall || Update ]| Rollout Update || Remove File || Export || ExportDDL || ExportFile |

&

Selact | Name & Application Status &

You can administr the folloving resources:

[) | psfauitaclication ?
0 |omee B
O o B

Total 3






OPS/images/7913ch06.10.1.09.jpg





OPS/images/7913ch02.06.1.095.jpg





OPS/images/7913ch03.07.1.63.jpg





OPS/images/7913ch04.08.1.32.jpg





OPS/images/7913ch06.10.1.06.jpg
License.

Touiewth lcense, cick he iew lcense” lnk below. this isplars in  second browser
‘window,please Use te ‘Back” bultonon your browser o elum 1o e prevous page, o close.
the window o browse session hat s displaying s page.

“ Viewiiense
8y checking 1 agree”box below you agee 1t (1) you have had the opporunty to feview e,
Iicense and (2)you agre t be bound by s terms.ou disagree clck-I cancerbelow.
tagree’

O tagree

8y clicking he | conim” buton beow. | Confim my Privacy selecion and acceptance ofthe
Iicense. By clcing he 1 cancer buton | cancel my Privacy selecion and acceptance o e
icense.






OPS/images/7913ch02.06.1.094.jpg





OPS/images/7913ch03.07.1.62.jpg





OPS/images/7913ch04.08.1.33.jpg





OPS/images/7913ch06.10.1.07.jpg
‘Downioad using Downiosd Director | AR

D soctot s

[0 The nstalation progra for the Web 2.0 feature pack, version 1.0-
7635 WAS WEBZFEP MUOS far.52 (272 UB)

[ Thelnstataton program for the Web 2.0 feature pack,version 1.01.
7633 WAS WEBZFEPMUNOS 2p (272 UB)

[ For users of the previous full instal, WebSphere Appiication Server Feature:
Pack for Web 2.0, an update has been made avaiable (o upgrade nstalled
versions to WebSphere Appicatin Server Feature Pack for Web 20, version
101,

10.1-WS-ASHeb20-FP0000000 pak (257 UB)

Instatison nstructons.

Now users should download thefllinstal package (7c6 NS-WAS-WEB2FEP HuoS)
‘and nsall by fllowng e insirctons prowded in he archive n fhe READUE/Geting
stated quide.

Existing users ofthe ebSphere Applicaton Server Feature Packfor Web 2.0 should
‘downioad he it Packformat instal packge (10.1-/S-WASWeb20-FPO00000D pak). s
bultas an Updste nstaller for WebSphere Aoplcation Server mainfenance package and s
Instaled with hat program n he same manner as oher Fix Packs for WebSphere.
Applicaton Server. Before 0u begin,please make sure you aveth latest Update It
for WebSphere Appication Servernstaled. Doioa he Isest updale instaler.

For detailed nstuctions on instaling he Fix Pac.ffero e folowing:

Note Wil the specifcpages refer o WebSphere Applcaton Server, version 8.1, the

‘same nstalnstuctons apply for WebSphere Applicaton Server,Version 80 and 7.0 35
el

Technica Supportnformation

[y —






OPS/images/7913ch02.06.1.097.jpg





OPS/images/7913ch03.07.1.65.jpg





OPS/images/Fig4-14.png
Install New Application

Specify options for instal

g enterprise applications and modules.

Metadata for modules

The matadata-complate sttribute dafins vhathar th deploymant descriptor for this

module is complate. If metadata-complate is sat to "trus', annotations that specify
zployment information are ignared.

Module wRI

matadata-complete stiribute
DictionaryEJ8 jar, META-INF/ejb-jarcml | []

DictionaryE38 jar

Dictionaryweb

DictionaryWeb.var,WEs-INF/web.xml | []

Provide JNDI
[

Map virtual






OPS/images/7913ch06.10.1.04.jpg
Returning visitors
18110 usually e mil adaress)”

~ Forgotyour B 1D?
 Getan U D
Password

= Forgotyour password?

Qo






OPS/images/7913ch02.06.1.096.jpg





OPS/images/7913ch03.07.1.64.jpg





OPS/images/Fig4-15.png
E

‘Spacify options for installing entarprise applications and modules.

Step 1 Select Summary.
installation options
Summary of installation options

Step2 Map
modules to sarvers Options Values
Pracompils JavaSarver Pages fies o

Step 3 Provide 159
reloading options for Directory to install spplication
e Distribute application ves
Step 4 Map shared Use Binary Configuration o
= Deploy enterprise beans o
Step 5 Map shared Applcation nama Dictionaryape
lbrary relationships

7 = Crasta MBaans for resourcas ves
Step 6 Provide DI Override class reloading settings for Web and £18|
names for beans modules g
e Reload interval in szconds
Business Dsploy Wab zanicas o
S e Validate tnput off/varn/fail vam
references to beans Procass smbaddad configuration o
Step 9 M e permission o
resource raferances ™ Lsi=733
to resources Application Build 10 Unknovn
Step 10 Map virtual Allov dispatching includes to remote resources | No
R Allow servicing includes from remote resources | No

Business level application name

S v Asynchronous Requast Dissatch Type Disabied
Web modulas Allow EIE raferance targats to resolve -

‘sutomatically

Cell/Nods/Server

Step 12 Metadats
for modules

Previous | _Finish | _cCancel






OPS/images/7913ch06.10.1.05.jpg
Oftering.

© Mebsoners pplcaton sever Version 60261 snd
Versen 101

Languages:
Chinese Simpited, Chnese Tradtonal,Czech, Engl,French,
German, Hungaran, san.Jspaness,Korea, Poan, Poriguese
Brazaan Fussn,Spanss, Tunen

© Websphere Applicaion Server Community Eaion, V20,
anaves
Jerson 101

Languages
Chnese Sipites Chnese Tragtonl, Crech, Engia, French,
German, Hungaran, aan, Japanese, Korea, Foeh, Portguese
Brazian Russian,Span, Turksn

© conie

Plattorm

ax
euxin
Senes
G for
Sreme
Sysemx
aiserss
G o
Sptemz.
Sours
vindous
205

ax
Gt
Systemo.
Couxtor
Sysemx
azseres

Format

-

downions






OPS/images/Figure_2-10.png
@ WebSphere Application Server Version 7.0 - Mozilla Firefox: IBM Edition

File Edit View History Bookmarks Tools Help

6 2 C 4 (@ http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp -
(21 Most Visited # Getting Started i Latest Headlines [ I8M [ 18M L IBM

Home | Products | Services & solutions
Search:
Content&~ | ¥~ 2§ ® 0O

# (4 Troubleshooting and supyp~
= 4 Reference
= 4 Programming interfac:
= (14 Additional Applicati
[ APIs - Application |
& Mbean interfaces
[5 SPIs - System Pro¢
= (4 Command-line utilities
= 4 Commands (wsadmin
= [ Jython script library
B Application adminig
& Application deployr
[ Application export
[ Application installa
B Application query ¢
[ Application update
[ Authorization grou
[ BLA configuration :
[ J2C configuration ¢
5 32C query scripts
[ JDBC configuratior

5 IDRC anerv serinte ¥
>

[ &= ad

Done

I WebSphere Application ... | + =

Support & downloads

Country/region [: Terms of u

Search

My account

Search scope: All topics
oo f

WebSphere Application Server (Distributed platforms and Windows), Version 7.0 >
Reference

®aoo

Jython script library

Find usage information for each Jython script in the script library. The Jython script library provides a set of
procedures to automate the most common application server administration functions. For example, you can use the
script library to easily configure servers, applications, mail settings, resources, nodes, business-level applications,
clusters, authorization groups, and more. You can run each script procedure individually, or combine several
procedures to quickly develop new scripts.

The scripting library provides a set of procedures to automate the most common application server administration
functions. There are three ways to use the Jython script library.
* Run scripts from the Jython script library in interactive mode with the wsadmin tool. You can launch the
wsadmin tool, and run individual scripts that are included in the script library using the following syntax:

wsadmin>AdminServerManagement.createApplicationserver ("myNode”, "myServer",
"default”)

* Use a text editor to combine several scripts from the Jython script library, as the following sample displays:

#

# My Custom Jython Script - file.py

+

AdminServerManagement.createApplicationServer ("myNode", "Serverl”, "default")
AdminServerManagement.createApplicationServer ("myNode", "Server2”, "default")

# Use one of them as the first member of a cluster
AdminClusterManagement.createClusterWithFirstMember ("myCluster™,
"APPLICATION_SERVER", "myNode", "Serverl")
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14 Using properties files to manage system = Session manager
Managing environment configuration = Web module configuration
= o : N b = Session manager
& Extracting properties files using wsa « EJB module configuraton
B Vallda!tlng properties files using wsac = Session manager
= 24 Applying properties files using wsadt = Senviet cache
[ Running administrative commands u = Eviction polic:
) = Data replication service (DRS)
= (14 Managlng speclﬁc oonﬁguratlon obje . o Cache provider
< = > « Obect cache
] ) P = Obiect cache J2EE resource v

Done






OPS/images/Fig3-24.png
Spacify the EAR, WAR, JAR, or SAR module to upload and install.

Application to ba updated:
DictionaryApp.
Application update options.

© Replace the entire application
Upload an enterprize archive (*.2r) to raplacs the snti installed application.

Specify the path to the replacement ear file.

@ Local file system
Ful path
[CDesonanizpVersor

O Remote file system

Full path
[erowse]

© Replace or 2dd a single module.
If the path to the new module matches an existing path to @ module in the installed application, the new module
replacas the axisting maduls. If the path to the moduls doss not exist in the mstallad application, the new moduls is

added to the application.

O Replace or 2dd = single file
If the path to the new file matches an existing path to 2 file in the installed application, the new fils replaces the
existing file. If the path to the file does not exist in the installad application, the nev file s added to the application.

O Replace, add, or delete multiple files
Use = comprassad fils format such a2 .zip or .gzip. The comprassad fila s unzippad into the installed spplication
diractory. 1f the uploadad fles sxist in the application vith the same paths and fls names., the uploaded files raplace

the existing files. If the uploaded files do not exist, the files ars added to the application. You can remove existing

Filas from the installed splication by specifying metadata in the compressed file.

Next | _Cancel
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'3 enterprise applications and modules.

Provide JNDI names for beans.

Each non-message-driven enterprise bean in your application or module must be bound to 3 Java
Naming 2nd Diractory Intarface (NDI) nams. For basns in 2 pra-EJE 3.0 moduls, you have to use INDI
name for the bean to provide the binding. For beans in 3 E18 3.0 module, you can optionally provide
binding through JDI name for the baan or local/ramots homa DI names. If JNDI name for the baan
s Spacified, you cannot specify binding for its Iocal/remote home and any business interfacs. If no
DT nama s specified for beans in 3 E18 3.0 module, runtime will provide = container default.

BB module |8 wRL Targat Resource JNDI Name

DictionaryEI8 jar, META-

scsonamese © w0t name for spctic narace
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‘Spacify options for installing entarprise applications and modules.

Map context roots for Web modules

Context root dafined in the deployment descriptor can be edited.

Web module | URL Context Root
DitionaryWeb | Dictionary Web.var, WEB-INF/web.xml

Provide JNDI
[

Map virtual
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Click OK to remove the following application(s). If you do not want to remove the
‘applications, dlick Cancel to return to the previous page.

Name

DictionaryApp.

"ok | _concel
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‘Spacify options for installing entarprise applications and modules.
Map resource references to resources.

Each resource referance that is defined in your application must be mapped to a resource.

javax.sql.Datasource.

[_Set Muliple INDI Names ~ || Modify Resource Authentiation Msthos.

Resource Targst Resource DI | Login
Salact | Module &8 UR 5 e Lo

Resource
auhorizations
i Contsiner
tionapway| | Dictionamieb.uar Wes- | o
O oionerywes| | GEOTEV S e | | Authentication
method:
None.

Map virtual
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‘Spacify options for installing entarprise applications and modules.

Map virtual hosts for Web modules

Spacify the virtual host vhare you want to instal the Web modules that are contained in
your apalication. You can install Web modules on the same virtual host or disparse them
among several hosts.

Apply Multiple Mappings

Selact| Wab module. Virtua! host

O | oictionaryweb. default_host

Provide JNDI
[
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SdoRepository
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shortName
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SecurityAdmin
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SecurityServer

= [ Setting up interme
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= [ Scripting the applil
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threadMonitorInterval
Specifies the frequency (in seconds) at which threads will be
checked to determine if they are hung.
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# 24 Tuning performan
# (4 Troubleshooting a

int

SipContainerMBean
StateManageable

threadMonitorAdjustmentThreshold
Specifies the number of falsely reported hangs that will be
allowed before the threadMonitorThreshold is automatically increased.

pid
Process id for the server process.

cellName
The name of the cell in which this server is running.

= 4 Reference Stateful
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9 Commands

Administrative Scripting Commands.
The wsadmin scripting commands that map to actions on the administrative console display in the Jython language.

Brafarances

Administrative Seripting Command

‘AdminTask.creataDatasource(" Darby JDBC Provider(calls/devCall/nodes/deviiods/zarvers

/servert [resources. xmi=IDBCProvider_1183122153343)"", |[-name DictionaryDatasource -ndiliame.
jdbe/DictionaryDE - datastoreRlperClazsiiama com.ibm.vebaphars rsadapter. DerbyDataStoreHelpar
“containerMianagedpersistence true -componentianagedauthenticationAlias -configureR asourcaProperties.
[[databaseliame java.lang.String C:\WAS\derby\DictionaryDatabasell]')

= Note that scripting st commands may ganarate mors information than iz displayed by the sdministrative consale
because the console generally filters vith respact to scope, templates, and built-in entries.

AdminConfig list( DataSource’, AdminConfig.getid( /Call:devCall/Node:deviiode/Serverserveri/)
Total 3
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Step 1: Enter basic
data source
information

Step 2: Select 1DBC
providar

Step 3: Enter
database specific
properties for the
data source

Step 4: Setup

security aliases

Summary.

Summary of actions:
Options

Scope

Data source name
DI name

Selact an existing JDEC
provider

Implementation class name
Databaze name

Uss this data source in
container managsd
persistancs (CP)

Component-managed
Suthentication sliaz

Mapping-configuration alias

Container-managed
Suthentication shas

Previous | _Finish | _cCancel

Valuss
calls:devCallinodss deviods:sarvarsisarverl
DictionaryDatasource

jdbe/DictionaryDB

Derby JDBC Provider

org.apache.derby jdbe EmbeddedConnactionPoolDataSource
CH\WAS\derby\DictionaryDatabase

trus

(none)

(none)

(none)
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B Messages

D The test connaction operation for data sourcs DictionaryDatasource on sarver servarl at
node devliods vas succassful.

Data sources

Us this page to adit the settings of 3 datasourcs that is associated vith your selacted JDBC provider. The datasourcs objact
supplies your application vith connections for accassing the database. Learn more about this task in & quided activity. A guided
‘activity provides a list of task steps and more ganaral Information about tha topic.

) Scope: Call=devCell, Niode=devNode, Server=serverl

Scope specifies the level at which the resource definition is visible. For detailed
information on what scope is and how it vorks, e the scace settings helo.

Brafarances

[new | Delste || Testonnecion || manage state.

e

Selact | Name & DI name ¢ Scope ¢ Provider ¢ | Dascription ¢ | Category &

You can administr the folloving resources:
[] | oefault Datasource | Defaultbatasource | Node=deviiode, Server=servert | Derby JOEC | Datasource.
Providar For the
WabSphere
Dafault
Application

[] | Cictionsruatazource | idbe/DictionanyDE | Node=deviiode, Server=server | Derby JOEC | New JDEC
Providar Datazource.

This
Datasource
type is only.
configurable
0.2 2nd
later nodes

Total 2
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Application servers

Application servers > serveri > Process definition

Use this page to configure 2 process definition. A process definition defines the command line information
necessary to start or initialize 3 process.

Configuration

General Properties

Additional Properties
precutzble name 223 Virtusl Machine

Envirenment Entrisz
Executable arguments.

Brocess exscution
brocess Loas
Loaging and tracing

Start command

Start command arguments

Stop command
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Application servers > serverl
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Runtme || Configuration
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Container Settings

lame Session mansgement

Node name
Web Container
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Bortlat Containar

Settings

S1P Container Settings

O Run in development mode
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Barallal start
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Application servers > serverl > Debugging service

Spacifies 3 modsl of the attributes needed for debugging 2 JVM and various componants, such as the BSF manager.

Configuration

General Properties

Enable zarvice at sarver startup.

4 2uM dabug

4 2VM dabug srguments

Debug class filters

com b zariat® @)
comibm.vz.

comibm.zam.*
com.ibm.CORBA.*
com.ibm.dsbug.®

Additional Properties

custom
oroperties
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Setup security aliases.

Selact the suthantication valuss for this resource.

ianaged authentication alias.

managed authentication alias.

Note: You can crasts = new J2C authantication sliss by sccassing ons of the folloving
links. Clicking on 2 link vil cancel tha vizard and your currant vizard selections will be lost.

Globsl 12 suthenticstion slisz

Previous | _Next | _Cancel
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Crasts = data source

Enter database specific properties for the data source

Set thase database-specific properties, vhich are required by the database vendor JDBC
Griver ta support the connactions that are managed through the datasource.

Step 3: Enter Name valus

T + vasa

Gata source

Use this data source in container managed persistance (CMP)
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Crasts = data source

Step 11 Enter basi Select JDBC provider
data source

‘Spacify a JDBC provider to support the datasource. If you chooss to create a new JDBC
providar, it vill be craated at the same scope 35 the datasource. If you are selacting an

I ‘xisting 1DBC provider, only those providers at the current scope are available from the
provider ey

Step 3: Enter

databass specifi
properties for the
data source

© create new I08C provider

Step 4: Satup © select an existing JDBC provider

Step 5t Summary

Previous | _Next | _Cancel
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WebSphere Application Model Documentation

Home | All Packages | All Classes

Package jdbc DataSource

Parent package: resources This type is a class for model objects.

Description: Settings for JDBC, such
as JDBCProviders and Datasources.
(Contains WebSphere 4.0 settings as
well as WebSphere5.0 datasource
settings) (resources.xml) Package: jdbe

Supertype: ConnectionFactory

Data Source is used by the application to access the data from the data base. A data source is

created under a JDBC provider which provides the specific JDBC driver implementation
class.

Namespace URI:
http://www.ibm.com/websphere/appservi| ¢assifier ID: -1

Instance class name: * Unspecified *

N fix: jdb:
amespace prefux: resourees,jebe Instance class: * Unspecified *

Classes: i . .
CMPConnectorFacto Reference attributes having this type:
CMPConnectorFactory.cmpDatasource
DataSource
JDBCProvider
WAS40ConnectionPool
WAS40DataSource Attributes Summary
statementCacheSize : EInt Number of free prepared statements
per connection.
7 ;1| |datasourceHelperClassname : EString The datastore helper that is used to -
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Data sources

Use this page to sdit the settings of 3 datasourcs that s associatad vith your selected JDBC provider. The datasource object supplies your spplication
vith cannachians for sccassing the databaze. Lesrn mors about this task in 3 GuIded Scivity. A guidad Sctivty arovides 3 st of task stess and more
genaral information 2bout the tozic.

B scope: =All scopes

Scope spacifies the level at vhich the rasource definition s visible. For datailed information on what
Scope is and how it vorks, see the scose sattings helo.

[Fizmees 5
praferences
[“new ][ Dstete [ Tost comsction ][ anage sute.. |

selact| Name & DL name ¢ Scome G Brovider ¢ | Daseription ¢ | Catagary ¢

You can sdminister the folloving resources:

[ | ostautr DefaultDatasource Derdy | Datasource.
Datesource 0EC For the
Brovider | Wabsghars
Dafault
Application
[0 | ecanrsoe jdbe/PlantsByWabSphereDatasource Samples | Data source
Darby | for the Plants
0EC by
Brovider | Wabsghars
x8) entity besns
[] | PLatTsDetonsT | dbeplantseyWebSphereDatasourcaONITA Samples | Data source
Darby | for the Plants
0EC by
Brovider | Wabsghars
&) entity beans,
Ron-ITA

Total 3
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Next | _Cancel

Enter basic data source information

Set the basic configuration valuss of 3 datasource for association vith you
A datazourcs upphies the physical connactions batvasn the pplication sarve
database.

providar.
nd the

Requirement: Use the Datasources (WebSphars(R) Application Server V4) console pages if
your applications ars based on tha Entarprise JavaBeans(TM) (E18) 1.0 specification or the
Java(TH) Servlet 2.2 spacfication

+ Data source name
DictionaryDatasource

+ JNDI name
[iébe/DictionaryDE
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Data sources

Use this pags to adit the settings of 3 datasourcs that is associated vith your selacted JDEC provider. The datasourcs objact
supplies your application vith connections for accassing the database. Learn more about this task in & quided activity. A guided
‘activity provides a list of task steps and more ganaral Information about tha topic.

B Scope: Call=devCall, Node=devNode, Ssrver=serverl

Scope specifies the level at which the resource definition is visible. For detailed
information on what scope is and how it vorks, e the scace settings helo.

Brafarances

[new | Delste ][ Testconnecion || manage state.

)

Selact | Name & DI name ¢ Scope ¢ Provider & Description & | Category &

You can administr the folloving resources:

[ | ostautr DefaultDatasource | Noda=devliods,Server=sarvert | Derby JOBC | Datasource
Datasource Providar For the
WabSphere
Dafault
Application

Total 1
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© Profile Management Tool 7.0 B=X]

Choose whether to use a Windows service to run WebSphere Application Server. Windows services can start and stop WebSphere Appication Server, and configure
startup and recovery actons.

T st servs rovess 5 2 Windos ervis)

User name:

password

Startup type:

The user account that runs the Windows service must have the folowing user rights:
~Logon as a service

<Back [ Next>
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Web Server Definition

3

Optonally create a Web server defiiton if you use  Veb server to route requests for dynamic content to the appication server. Altermatively, you can reste 3 Web.
server defiiton from the administrative console or a scrpt thatis generated during Vieb server plug-ns nstalation.

et = Wl serves geintion
Web sever e

Wb server operating syster

Web server rame:

Weh server host name or IP acdress:

=
‘Web server port (Default 80);
w ]

<Back [ mext> Fnish Cancel
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@ Profile Management Tool 7.0

Profile Creation Summary §

Review the information n the summary for correctness. If the nformation s correct, cick Create to start creating a new profile. Cick Back to change values on the
previous panels.

‘Appication server environment to create: Applcation server
Location: C:\WAS\profies\dey
Disk space required: 200 MB

Profie name: dev
Make this profie the default: True

Node name: deviode

Deploy the adminiirative console (recommended): True.
Deploy the default appication: False

Enable adniistrative security (recommended): True

Administrative console port; 9060
Administrative console secure port; 9043
HTTP transport port: 9080

HTTPS ransportport: 9443

Bootstrap port: 2609

S0AP connector port: 8830

Run appication server 3 3 service: False:
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Security Certificate (Part 1) ’_‘ §

Choose whether to creste  defaut person certficate and root sining certficate, or import them from keystores. To create new certficates, proceed to Part 2and |
provide the certficate informaton. To import existing certficates from keystores,locate the cer tficates then proceed to Part 2 and verfy the certficate nformaton.

(© Create a new default personal certificate.
O Import an existing default personal certficate.

Default personal certiicate
path

Pagsiord
Keystore type:

Keystore alas

(® Create a new root signing certificate.
O Iyport an existing root signing certficate.

Rootsigning certiate
Pathy

Passuord
Keystore type:

Keystore ales
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Security Certificate (Part 2) ’_‘ §

Modfy the certicate informatin to create new certicates during profie creation. If you are importing existng certficates from keystores, use the nformation o~ [
Verify whether the selected cer tfcates contain the appropriate information. If the selected certficates do not, cick Back to mport different certicates. i

[Restore Defauts

Defauit personal certficate (a personal cetfcate for this profile, public and private key):
Issued to distinguished name:
cn=IBM-FE8292FALB. austinbm. com, ou=IEM-FE58292F A BNodeD 1Cel, ou=deviiode,o=IBM,c=US
Issued by distinguished name:
‘o =IEM-FESB292FALB. austin.bm. com, 0u=Root Certiicate,u=IBM FE53292FA BNodeD 1Cel, ou=devode, o=IEM,c=US
Expiration period n years:

Root signing certficate (personal certficate for signing other certicates, pubic and private key):
Expiration period n years:

Defauit keystore passiord:

Confirm the defauit keystore password:

Note: The defauit value for the keystore is welldocumented in the Information Center and shotid be changed to protect the security of the keystore fies and SSL
configuration.
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Port Values Assignment

Adninistrative console port (Defauit 9060):
Adninistrative console secure port (Defaut 9043):

HTTP transport port (Defauit 080):

HITPS transport port (Defauit 9443):

Bootsirap port (Defauit 2809):

SIP port (Defaut 5060):

SIP secure port (Defaut 5061):

SOAP connector port (Defut 8880):

Administrative interprocess communication port (Default 9633)(0):
SAS SSL ServerAuth port (Defauit 9401):

CSIV2 ServerAuth istener port (Defauit 9403):

CSIV2 MultiAuth istener port (Defauit 9402):

ORB istener port (Defauit 9100):

High avaiabity manager communication port (DCS) Defauit 3353):
Service integration port (Defauit 7276):

Service integration secure port (Defauit 7286):

080

043

050

0443

2508

060

so61

880

%633

s01

o3

o2

100

o353

7278

7236

=
5
=
5
=
5
=
5
=
5
=
5
=
5
=
5
=
5
=
5
=
5
=
5
=
5
=
5

=
5

The values in the folowing ieds define the ports for the appication server and do not confict with other profies n tis nstalation. Another installtion of Websphere
‘Appication Server or other programs might use the same ports. To avoid run-time port conficts, verify that each port value i unique.

=
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Environment Selection

Select a spedific type of environment to creste.

Environments:

= WebSphere Application Server
‘Management

Desaription

n applicaton server environment runs your enterprise applications. WebSphere Appication Server is managed from ts own adminstratve console and functons.
independently from al other application servers.

e o






OPS/images/7913ch03.07.1.05.jpg





OPS/images/Figure_1-6.png
© Profile Management Tool 7.0 B=X]

Profile Creation Options ’_‘ §

Choose the profie creation process that meets your needs. Pick the Typicaloption to alow the Profie Management Tool to assign a setof default configuration values to
the profie. Pick the Advanced opton to specfy your own configuration values for the profie.

® Typical profie areation
Create an applcation server profie that uses defauit configuration settings. The Profile Management Tool assigns unique names to the profile, node, and host.
‘The tool also assigns unique port values. The administrative console and the defaut application wil be instalied. You can optionaly select whether to enable
administrative security. The tool might reate a system service to run the application server depending on the operating system of your machine and the
privieges assigned to your user account.
Mote: Defauit personal certficates expire in one year. Select Advanced profie creation to create a personal certificate vith a different expiration.

O Advanced profile creation

Create appication server using defaut configuration settings or specify your onn values for settings such as the location of the profie and names of the profie,
node, and host. You can assign your own port values. You can optinially choose whether to deploy the administrative console and Sampie appicatons, and
create a Web server definton. You might have the option to run the appitcation server a5 2 system service depending on the operating system of your machine
nd the privieges assigned to your user account.

P S
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Optional Appiication Deployment m §

Select the applications to deploy to the WebSphere Application Server environment being created.

Deploy the adminisirative console (recommended).

Instal 2 Web-based administrative consol that manages the application server. Deploying the administrative console i recommendied, but f you deselect this
option, the nformation center contains detalled steps for deploying It afte the profile exists.

[Ipeploy the defauit appication.
Instal the defaut pplcation that contains the Snoop, Helo, and HiCount srvets.
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Profile Name and Location §

Specify 2 profile name and directory path to contain the fles for the run-tie environment, such as commands, configuration fies, and log fis. Cick Browse to select >
different drectory.

Profie name:
dev

Profie drectory:
CWAS profesidev

[create the server using the development tempiate.

Select tis optin to create a server using configuration settings optimized for development, The development template reduces startup time and alows the server
0 run on less powerful hardware. Do not use tis option for production servers.

Important: Deletng the diectory a profie is i does not completely delte the profie. Use the manageprofiles command to conpletely delete a profie.

The foloning naming rues must be used:
~Names must start and end with aphabeti characters (A2, a-2), numbers (0-5), and underscores () only.

~Names may contain alhabetic characters (A-2, a-2), numbers (0-9), periods (.), dashes () and underscores () only.
~Names must ot contain spaces or these characters: /\*, ;= +7| <> % *[1£$~{}()






OPS/images/7913ch03.07.1.02.jpg





OPS/images/Fig1-9.png
@ Profile Management Tool 7.0

Node and Host Names ’_‘é

Specify 2 node name, a server name, and a host name for this profie.

Node name:
devtiode
Server name:
servert
Host name:
locahost

Node name: A node name i for administration and must be urique.
Server name: A server name is 2 logical name for the appication server.
Host name: A hostname is the domain name system (DNS) name (short orlong) or the IP address of this computer.

The foloning naming rues must be used:
~Names must start and end with aphabeti characters (A2, a-2), numbers (0-5), and underscores () only.
~Names may contain alhabetic characters (A-2, a-2), numbers (0-9), periods (.), dashes () and underscores () only.
~Names must ot contain spaces or these characters: /\*, ;= +7| <> % [1£$~ {}()

Se the information center for profile naming and migration considerations.
View the online information center

<Back [ Next> Enish Cancel






OPS/images/7913ch03.07.1.01.jpg





OPS/images/Figure_1-10.png
© Profile Management Tool 7.0 B=X]
Administrative Security ’_‘é

Choose whether to enable adminisrative security. To enable security, supply 3 user name and password forlogging nto adminstratve tools. This administrative user s
reated in a repostory within the appication server. Afer profie creaton frishes, you can add more users, groups, or external repostores.

Se the information center for more information about administrative security.
View the online information center
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WebSphere application servers
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Security

Environment

System administration
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Monitoring and Tuning

Troubleshooting
Service integration

UDDI

Cell=devCell, Profile=dev

Close page |~

Application servers He

Application servers > serveri

Use this page to configure an application server. An application server is a server that provides services required to

run enterprise applications.

Runtime Configuration

General Properties

Container Settings

Name

serverl

Node name

devNode

O Runin development mode
Parallel start

O start components as needed

Session management
SIP Container Settings

E &

Web Container Settings

]

Portlet Container Settings

EJB Container Settings

B
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B
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Welcome
Guided Activities WebSphere Variables
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values, such as file system root directories. Variables have a scope level, which is either server, node, cluster, or
cell. Values at one scope level can differ from values at other levels. When a variable has conflicting scope values,
the more granular scope value overrides values at greater scope levels. Therefore, server variables override node
variables, which override cluster variables, which override cell variables.

B Scope: Cell=devCell, Node=devNode

Security
Scope specifies the level at which the resource definition is visible. For
B Environment detailed information on what scope is and how it works, see the scope
settings help.
Virtual hosts
Update global Web server plug-in Node—devNode =
configuration

WebSphere variables

@ Preferences
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# [ Migrating WebSphere applications

= (1 Installing your application serving environment

= (14 Setting up the application serving environment

= (14 Setting up intermediary services

= (14 Administering applications and their environment

= (14 Scripting the application serving environment (wsadmin)

# (14 Securing applications and their environment

= (14 Developing and deploying applications
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# 24 Tuning performance
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MEX]
File Window Help

[ @ Profie Management Tool (€8 welcome |

@ wekome 13 |

Welcome to the Profile Management Tool

[Launch Profile Management Tool

This wizard creates run-time environments that are referred to a5 arofies: At least one profe must exist to have a functonal
installaton.

aninital profle typically is reated during the installation process. Use this wizard to reate additionsl profies that each contain 2 set
of commands, configuration fles,log fies, deployable appications and other information that defines a singe appication server

environment.

Clckthe Launch Profie Management Toolbutton or the Profie Management Tool tab above to begin managing your profies.

The online information centers provide more information about the Profie Management tool and setting up typical topologies.
Websphere Appiication Server - View the online nformation center
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Queue connection factories

Queue connection factories
A queue connection factory is used to create connections to the associated IMS provider of the JMS queue
destinations, for point-to-point messaging.

B Scope: Cell=devCell, Node=devNode, Server=serverl

Scope specifies the level at which the resource definition is visible. For
detailed information on what scope is and how it works, see the scope

settings help.
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