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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.

The team who wrote this book

This book was produced by a team of specialists from around the world working at the
International Technical Support Organization, Raleigh Center.

Michael Cheng is the System Management Architect for WebSphere Application Server,
currently working on the WebSphere Network Deployment and large topology system
management architecture. He has been a contributor to IBM object-oriented and web
technology since 1995, on areas including Object Request Broker, high availability
architecture, and EJBs. He was also the technical lead for the IBM reference implementation
and test compliance kit of Java Service Request 109: Implementing Enterprise Web Services.
He holds a Doctorate in Computer Science from the University of Wisconsin-Madison.

Sharon Tam is a WebSphere Application Server Co-op at IBM Austin. She holds a Bachelor
of Science degree in Computer Science and Engineering from Massachusetts Institute of
Technology. Her interests include web applications, wireless communications, and affective
computing, which is the development of technologies that relate to or influence emotion.

Shentong Wang is a WebSphere Application Server Co-op at IBM Austin. He is a junior at
Cornell University studying computer science. His interests include OpenGL, shader
development, and general-purpose graphics processing unit (GPU) computing.
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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:

>

>
>
>

© Copyright IBM Corp. 2010. All rights reserved.
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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/
[@developerWorKs T WebSphere trial downloads - Mozilia FIreTox: IBM Edition ERI=IA

<

x Find: developer

Downloads

Technical library
Training

Support

Services

Forums & community
News

Events
Java™ technology
Linux
Open source
SOA and Web services
Web development

XML

Cloud computing

Industries

My developerWorks

About us

Submit article proposals

File Edit View History Bookmarks Tools Help

oB- c
15 Most Visited # Getting Started 5/ Latest Headlines - IBM [ IBM [ IBM
& developerWorks : Webs...

1 (B http://www.ibm.com/developerworks/websphere/downloads/

Featured trials

- WebSphere Application Server V7.0

* TXSeries for Multiplatforms V6.2
* WebSphere Application Server -- Express V7.0

= WebSphere Application Server Hypervisor Edition V7.0

- WebSphere Business Modeler Advanced V6.1.2

* WebSphere Extended Deployment Compute Grid V6.1
* WebSphere eXtreme Scale V7.0

« WebSphere Message Broker V7.0|

* WebSphere MQ V7.0

=+ Register (free)

Spotlight

+ WebSphere fix packs
+ |BM software support

handbook

ISV Business Partners

+ |IBM Evaluation Softwa
Center

4 Next ¥ Previous & Highlight all [] Match case

- |BM Software A
* WebSphere Portal Express V6.1 v sottware Access

= WebSphere Portlet Factory V6.1

+ Developer code samp

Products, tools, and add-ons More downloads

+ WebSphere Application Server Community Edition V2.1.1.4 * Java downloads

- WebSphere eXtreme Scale REST data service * Rational downloads

- WebSphere Application Server Migration Toolkit
« IBM SOA Sz =

IBM SOA Sandbox Special offers
- We cation S for Developers V7

* WebSphere Adapter Toolkit Eclipse
resources on
developenlor,

-

=

Figure 1-1 WebSphere downloads

2

Click WebSphere Application Server for Developers V7.0.
Click Download now in the Download section.

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

Select WebSphere Application Server for Developers V7.0, and click Continue.
Compilete all of the fields on the form on the next page, and click | confirm.

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.
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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

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

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.

Chapter 1. Setting up WebSphere Application Server 3



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

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.

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

4 WebSphere Application Server for Developers V7



fiE | IBM WebSphere fa@ Application Server V7.0 » | I QREISIIES 3
Information center
a Migration wizard
@ Online support

[ Profile Management Tool

Figure 1-2 Accessing Profile Management Tool

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

@ Profile Management Tool 7.0 M= x|

File Window Help
= @Proﬁle Management Tool |Welc0me |
€23 Welcome &3 | -0

Welcome to the Profile Management Tool

’Launch Profile Management Tool

This wizard creates run-time environments that are referred to as grofiles, At least one profile must exist to have a functional
installation,

An initial profile typically is created during the installation process. Use this wizard to create additional profiles that each contain a set

of commands, configuration files, log files, deployable applications and other information that defines a single application server
environment.

Click the Launch Profile Management Too/button or the Profile Management Teel tab above to begin managing your profiles.

The online information centers provide more information about the Profile Management tool and setting up typical topologies.
WebSphere Application Server - View the online information center

Figure 1-3 Profile Management Tool start menu
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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.
@ Profile Management Tool 7.0 E@-‘
File Window Help
@ |® Profile Management Toaol | Welcome
@ Proﬁies! = =
Profile name Environment Profile path Create...
|
£ Im []
=

Figure 1-4 Profile Management Tool
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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.

(@) Profile Management Tool 7.0 g@

Environment Selection

prres

3

Select a spedific type of environment to create.
Environments:
1= WebSphere Application Server
Management
Application server

Description

An application server environment runs your enterprise applications. WebSphere Application Server is managed from its own administrative console and functions
independently from all other application servers.

Figure 1-5 Profile creation wizard

Chapter 1. Setting up WebSphere Application Server
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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.

(@) Profile Management Tool 7.0 =JoJEd

Profile Creation Options

ETTTs

L
Choose the profile creation process that meets your needs. Pick the Typical option to allow the Profile Management Tool to assign a set of default configuration values to
the profile. Pick the Advanced option to specify your own configuration values for the profile.

(®) Typical profile creation

Create an application server profile that uses default configuration settings. The Profile Management Toel assigns unique names to the profile, node, and host.
The tool also assigns unique port values. The administrative console and the default application will be installed. You can optionally select whether to enable
administrative security. The tool might create a system service to run the application server depending on the operating system of your machine and the
privileges assigned to your user account.

Note; Default personal certificates expire in one year, Select Advanced profile creation to create a personal certificate with a different expiration.

() Advanced profile creation

Create application server using default configuration settings or specify your own values for settings such as the location of the profile and names of the profile,
node, and host, You can assign your own port values, You can optionally choose whether to deploy the administrative conzole and Sample applications, and
create a Web server definition. You might have the option to run the application server as a system service depending on the operating system of your machine
and the privileges assigned to your user account.

< Back ” MNext =

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

(@) Profile Management Tool 7.0 g@

Optional Application Deployment

prres

Select the applications to deploy to the WebSphere Application Server environment being created.

Deploy the administrative console (recommended).

Install 2 Web-based administrative console that manages the application server. Deploying the administrative console is recommended, but if you deselect this
option, the information center contains detailed steps for deploying it after the profile exists,

[IDeploy the default application.
Install the default application that contains the Snoop, Hello, and HitCount servlets,

< Back ” MNext =

Figure 1-7 Profile creation Optional Application Deployment
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7. Under Profile name, enter dev. For the Profile directory, enter install_root\profiles\dey,
as shown in Figure 8 on page 11. Click Next.

(@ Profile Management Tool 7.0 g@

Profile Name and Location g
|

Specify a profile name and directory path to contain the files for the run-time environment, such as commands, configuration files, and log files. Click Browse to select a
different directory.

Profile name:

prres

dev
Profile directory:
C:\wasiprofiesi\dev

Browse...

Select this option to create a server using configuration settings optimized for development. The developmeant template reduces startup time and allows the server
to run on less powerful hardware. Do not use this option for production servers.

[]create the server using the development template.

Important: Deleting the directory a profile is in does not completely delete the profile. Use the manageprofiles command to completely delete a profile.

The following naming rules must be used:

- Mames must start and end with alphabetic characters (A-Z, a-z), numbers (0-9), and underzcores () only.

- Mames may contain alphabetic characters (A-Z, a-z), numbers (0-3), periods (.}, dashes () and underscores {_) only.
- Mames must not contain spaces or these characters: /\*, ;=47 <> %' "[]2s~{}()

< Back ” MNext =

Figure 1-8 Profile creation Name and Location
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8. Fill out the fields, as shown in Figure 1-9. Click Next.

@) profile Management Tool 7.0 g@

NHode and Host Names

prres

Specify a node name, a server name, and a host name for this profile.

MNode name:
deviode

Server name:
serverl

Host name:

localhast

Mode name: A node name is for administration and must be unigue.
Server name: A server name is a logical name for the application server.
Host name: A host name is the domain name system (DMS) name (short or long) or the IP address of this computer.

The following naming rules must be used:

- Mames must start and end with alphabetic characters (A-Z, a-z), numbers (0-9), and underscores () only,

- Mames may contain alphabetic characters (A-Z, a-z), numbers (0-5), periods (.}, dashes () and underscores {_) only.
- Mames must not contain spaces or these characters: /\*, ;=47 <= %'"[]£s~{}()

See the information center for profile naming and migration considerations.
View the online information center

T

Figure 1-9 Profile creation Node and Host Names
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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.

(@) Profile Management Tool 7.0 g@

Administrative Security g

Choose whether to enable administrative security. To enable security, supply a user name and passwerd for logging into administrative tools, This administrative user is
created in a repository within the application server. After profile creation finishes, you can add more users, groups, or external repositories.

prres

Enable administrative security
User name:
username
Password:
SRR REN
Confirm password:

See the information center for more information about administrative security.
View the online information center

T

Figure 1-10 Profile creation Administrative Security
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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.

(@) Profile Management Tool 7.0 =JE/Ed

Security Certificate (Part 1)

Choose whether to create a default personal certificate and root signing certificate, or impart them from keystores. Te create new certificates, proceed to Part 2 and -[A:
provide the certificate information. To import existing certificates from keystores, locate the certificates then proceed to Part 2 and verify the certificate information. |

prres

(%) Create a new default personal certificate.
() Import an existing default personal certificate.

Default personal certificate

Patt

@ Create a new root signing certificate,
O Import an existing root signing certificate.

Root signing certificate

[ve]

s ]

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

(@) Profile Management Tool 7.0 g@

Security Certificate (Part 2) (

Modify the certificate information to create new certificates during profile creation. If you are importing existing certificates from keystores, use the information to IA
verify whether the selected certificates contain the appropriate information. If the selected certificates do not, dick Back to import different certificates. 3

Restore Defaults

Default personal certificate (a personal certificate for this profile, public and private key):

pree

Issued to distinguished name:
n=IBM-FE58292FA 1B. austin.ibm. com,ou=IBM-FE 5829 2F A 1BMode0 1Cell,ou=devMode, 0 =1BM, c=U5
Izsued by distinguished name:
=IBM-FE58292FA 1B, austin.ibm. com,ou=Root Certificate, ou=IBM-FE58292FA 1BMNode0 1Cel ou=deviode, 0=IBM,c=U5
Expiration period in years:
[1 [+]

Root signing certificate (personal certificate for signing other certificates, public and private key):
Expiration period in years:
= ]
Default keystore password:
*EERN
Confirm the default keystore password:

MNate: The default value for the keystore is well documented in the Information Center and should be changed to protect the security of the keystore files and S5L
configuration.

e

Figure 1-12 Profile creation Security Certificate (Part 2)
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12.Click Default Port Values to use the default ports, as shown in Figure 13 on page 16.

Click Next.

@ Profile Management Tool 7.0

AEX

Port Values Assignment

|§Qefau|t Paort Values | [ Recommended Port Values ]

Administrative consale port (Default S060):

Administrative consale secure part (Default 9043):

HTTP transport port (Default 5080):

HTTPS transport port (Default 9443):

Bootstrap port (Default 2809):

SIP port {Default 5060):

SIP secure port (Default 5061):

SOAP connector part (Default 8880):

Administrative interprocess communication port (Default 9633)():
SAS SSL ServerAuth port (Default 9401):

CSIVZ ServerAuth listener port (Default 9403):

CSIVZ Multiduth listener port (Default 9402):

ORB listener port (Default 9100):

High availability manager communication port (DCS){Default 9353):
Service integration port (Default 7275):

Service integration secure port (Default 7288):

S0a0

9043

9080

9443

2809

5060

5061

8880

9633

9401

9403

9402

9100

9333

[
=
£
[
K3
(F=
el
=]
]|
F
Ll
7]
(£
[F]
&
[
[

prres

o

The values in the following fields define the ports for the application server and do not conflict with other profiles in this installation. Another installation of WebSphere
Application Server or other programs might use the same ports. To avoid run-time port conflicts, verify that each port value is unique.

T

Figure 1-13 Profile creation Port Values Assignment
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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.

(@) Profile Management Tool 7.0 =JoJEd

Windows Service Definition Q

Choose whether to use a Windows service to run WebSphere Application Server. Windows services can start and stop Web5Sphere Application Server, and configure
startup and recovery actions.

ETTTs

[J5un the application server process as a Windows service.:

The user account that runs the Windows service must have the following user rights:
-Log on as a service

T

Figure 1-14  Profile creation Windows Service Definition
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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.

(@) Profile Management Tool 7.0 g@

Web Server Definition g

Optionally create a Web server definition if you use a Web server to route requests for dynamic content to the application server, Alternatively, you can create a Web
server definition from the administrative console or a script that is generated during Web server plug-ins installation.

prres

[Cicreate a Web server definition:

T

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

@ Profile Management Tool 7.0 g@
Profile Creation Summary ¢
Review the information in the summary for correctness, If the information is correct, dick Create to start creating a new profile. Click Back to change values on the
previous panels,

Application server environment to create: Application server i
Location: C:\WAS\profilesidev
Disk space required: 200 MB
Profile name: dev
Make this profile the default: True
Mode name: devNode
Server name: server1
Host name: localhost
Deploy the administrative console (recommended); True
Deploy the default application: False
Enable administrative security (recommended): True
Administrative console port: 9060
Administrative console secure port; 9043
HTTP fransport port: 9080
HTTPS transport port: 9443
Bootstrap port: 2809
SOAP connector port: 8380
Run application server as a service: False [

e —

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.

Click Installation verification.

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.
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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 serveri

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 hostNameCe1101, for example, TocalhostCel101. 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.
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2.1 Overview of WebSphere administration architecture

22

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

wsadmin JMX Client Browser L
<> | Application I
A A A
I Application |

Web Container

WebSphere ( Admin

Application Console
Server

— ( —
| Conflg | | App | JMX | Command Other |
Service Management Manager MBean )

y

Base L.
Run time

A A

Y

Eonfiguration Workspaca E)onfiguration Repositori

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:

v

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

vYyy
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» 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.

@ WebSphere Application Server Version 7.0 - Mozilla Firefox: |[BM Edition m@

Eile Edit View History Bookmarks Tools Help
@ ol & (B hitp://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp

(8] Most Visited # Getting Started ./ Latest Headlines | 1 1BM 1 IBM [ IBM
EX WebSphere Application ... | =

Country/region [select] Terms of use

I

Home | Products | Services & solutions | Support & downloads = My account

Search: Search scope: All topics
Contents | ¥-IBg w0 : e o 0
= ¢ Network Deployment (z/0S), Version 7.0 & \ i £

Network oyment, Version 7.0

+ @ Visit the Version 7.0 Collaborative Information Center
= €] WebSphere Application Server (Distributed platforms and Windows)

View the latest Network Deployment AIX®, HP-UX, Lmux@‘, Solaris, and Windows® docury]

= 1f Learn about WebSphere applications
= 4 Product overview and quick start
# 14 New features
# 14 Migrating, coexisting, and interoperating
= 1f Migrating WebSphere applications
# [ Installing your application serving environment
# 14 Setting up the application serving environment
© (4 Setting up intermediary services
# 111 Administering applications and their environment
= (14 Scripting the application serving environment (wsadmin)
# 1 Securing applications and their environment
= [ Developing and deploying applications
# 14 Monitoring
= 4 Tuning performance
# 4 Troubleshooting and support
= 14 Reference
(o 0 PRGEIpRI Y
<

] =

to Version 7.0 and to all subsequent releases and modifications until otherwise indicated

o Latest updates to the information center - Read the latest on changes made to thy
information center updates.

e Survey: Importance of High Quality Technical Information - Provide quantitative fe|
that you access through mechanisms such as information centers, embedded help
Portal, the developerWorks Web site, and IBM Redbooks publications.

Learning Tasks Comn

Tasks

Migrate

Done

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.
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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/serverl

The root directory for the configuration files for serverl.

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/serverl/variables.xml
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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/serverl/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/serverl/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.
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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/serverl/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

26

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_ROQOT) 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.xm1. 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.
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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 serverl. 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/serverl/startServer.log.

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

Example 2-1 The startServer command output

startServer serverl

ADMUO116I: Tool information is being logged in file
C:\was\profiles\dev\logs\serverl\startServer.log

ADMU0128I: Starting tool with the dev profile

ADMU3100I: Reading configuration for server: serverl

ADMU3200I: Server Taunched. Waiting for initialization status.

ADMU3000I: Server serverl open for e-business; process id is 2512

You can find the process ID of the server in the following places:
» The output of the startServer command
» profile_root/logs/serverl/startServer.log

» profile_root/logs/serverl/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 serverl. 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

stopServer serverl -user <user> -password <password>

ADMUO116I: Tool information is being Togged in file
C:\was\profiles\dev\logs\serverl\stopServer.log

ADMUO128I: Starting tool with the dev profile

ADMU3100I: Reading configuration for server: serverl

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

ADMU4000I: Server serverl stop completed.

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

serverStatus server [options]
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Our server name is serverl. 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

serverStatus.bat serverl -user <user> -password <password>

ADMUO116I: Tool information is being Togged in file
C:\was\profiles\dev\logs\serverl\serverStatus.log

ADMU0128I: Starting tool with the dev profile

ADMUO500I: Retrieving server status for serverl

ADMUO508I: The Application Server "serverl" is STARTED

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

Installed Product

Name IBM WebSphere Application Server
Version 7.0.0.0

ID BASE

Build Level r0835.03

Build Date 8/31/08

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://Tocalhost:9060/ibm/console
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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.

@ - C 2t | http:flocalhost: 3060 ibm/console login. do

Q] Integrated Solutions Console - -

Integrated Solutions Console Welcome Help | Logout

7 Welcome
View: | All tasks ||

welcome

Guided Activities

Int: ted Soluti Ci le,
Servers Integrated Solutions Console provides a commeon administrative ;‘;g:’; R i

conszole for multiple products. The table lists the product suites that can
Applications be administered through this installation. Select a product suite to view
more infarmation.

Build Number: cf091011.19
Build Date: 2/17/10

Services -
LICENSED MATERIALS PROPERTY

Suite Name fersion OF IEM

5724-J08, 5T24-163, 5724-HBE8, |

Resources

Security WebSphere Application Server 7.0.0.9

Environment

Syst=m administration
Users and Groups
Monitering and Tuning
[ Treublesheoting
Service integration

uDDI

X Find: | contains l Mext 44 Previous & Highlight all [ Match case

Done

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 serverl, 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 >
serverl. 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 serverl. 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.
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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 — serveri — Process Definitions — Java Virtual Machine.
Change the maximum heap size to 1024.

Click OK.

Click Review, and then click Discard.

o~ 0D

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
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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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| [4
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A Select |Name 2 Application Status ¢
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Services 2
Fl DefaultApplication B4
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O DicEAR L]
Security |
Environment I:l Dictionary2es &
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< | >
X Find: | contains 3 Mext 4 Previous & Highlight all [[] Match case
Done @

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.
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Save the configuration.

Select the new application (IVT Application), and click Start.
Go to the following URL:
http://Tocalhost:9080/ivt/ivtserviet

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

Example 2-5 Starting wsadmin and exiting

C:\g\70x\Developer70\profiles\dev\bin>.\wsadmin.bat -user <user> -password
<password>

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

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

wsadmin>exit

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

wsadmin>print Help.help()
WASX70281: 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

36 WebSphere Application Server for Developers V7



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

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

wsadmin>print AdminControl.help ("queryMBeans")
WASX74561: 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.

Getting MBean ObjectName

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

“domain:key1=vall,key2=val2,..”

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

wsadmin>print AdminControl.queryNames ("*:type=JVM,*")
WebSphere:name=JVM,process=serverl,platform=proxy,node=devNode, j2eeType=JVM,J2EESe
rver=serverl,version=7.0.0.0,type=JVM,mbeanIdentifier=JVM,cell=devCell,spec=1.0

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

wsadmin>AdminControl.completeObjectName ("*:type=Application,*")

WASX7026W: String "*:type=Application,*" corresponds to 10 different MBeans;
returning first one.
'"WebSphere:name=ibmasyncrsp,process=serverl,platform=dynamicproxy,node=devNode,J2E
EName=ibmasyncrsp,Server=serverl,version=7.0.0.0,type=Application,mbeanldentifier=
cells/devCell/applications/ibmasyncrsp.ear/deployments/ibmasyncrsp/deployment.xml#
ApplicationDeployment 1185820123453,cell=devCell,spec=1.0"

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

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)
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int getThreadMonitorThreshold()

void setThreadMonitorThreshold(int)

int getThreadMonitorAdjustmentThreshold()
void setThreadMonitorAdjustmentThreshold(int)

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.

@WebSphere Application Server Version 7.0 - Mozilla Firefox: IBM Edition = Eﬂ

Tools Help

File Edit View History Bookmarks

@ -c
(& Most Visited # Getting Started =/ Latest Headlines | 1 1BM [ 1 IBM _ IBM
2 WebSphere Application ...

wr | & hitp://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp
= Jason Boukni

‘% Search Direct]

Terms of use

Country/region [select]

Search

Home | Products | Services & solutions | Support & downloads | My account
Search: Search scope: All topics
@-|¥-|Bg 0 P | e 0

SIBRemoteSubscriptionF ~

SIBSubscriptionPoint
SIBus

SIPHAManagerMBean
SIPHAUCFServerMBear

Managed object for overall server process. ~

£l WebSphere Applica”
# 4 Learn about Weh$
# [ Product overview
# 14 New features

Attribute Summary

7 [ Migrating, coexisti
# (14 Migrating WebSph
# [ Installing your ap
+ (14 Setting up the apy.
# 14 Setting up interme
# (14 Administering app
# (14 Scripting the applii
# 14 Securing applicatic
# 114 Developing and de
¢ [14 Monitoring
= [14 Tuning performan
# 4 Troubleshooting a
= [14 Reference
- 14 Programming i
+ (14 Additional £

3 APIs - Appl
U Mbean inte
. ePTe e
7&{ &
Done

SIPHAUCFSIspClientME
SIPSessionManagerMBe
SSLAdmin

SdoRepository
SecurityAdmin
SecurityAdminHelper
SecurityServer

Server

Servlet

SessionBean
SessionManager
SipContainerMBean
StateManageable

Stateful
StatefulSessionBean
StatelessSessionBean
StatisticsProvider
StatusCache
SystemMetrics
TargetTreeMbean %
4.

java.lang.String

name
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threadMonitorInterval
Specifies the frequency (in seconds) at which threads will be
checked to determine if they are hung.

int | threadMonitorThreshold

Specifies the latency (in seconds) after which a thread is
considered to be hung.

threadMonitorAdjustmentThreshold
Specifies the number of falsely reported hangs that will be
allowed before the threadMonitorThreshold is automatically increased.
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Figure 2-7 MBean JavaDoc in the WebSphere Information Center
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Setting and getting attributes

Use AdminControl.setAttribute() to set an attribute on a MBean and
AdminControl.getAttribute() to getan 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

wsadmin>server=AdminControl.queryNames ("*:type=Server,*")
wsadmin>AdminControl.setAttribute(server, 'threadMonitorInterval', '240')

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

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

wsadmin>jvm=AdminControl.queryNames ("*:type=JVM,*")
wsadmin>AdminControl.invoke(jvm, "getProperty", "path.separator")

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

wsadmin>server=AdminControl.queryNames ("*:type=Server,*")
wsadmin>AdminControl.invoke(server, "setThreadMonitorInterval™, "360")
wsadmin>AdminControl.invoke(server, "getThreadMonitorInterval")

'360'

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

Example 2-14 wsadmin AdminConfig list objects

wsadmin>print AdminConfig.types()
AccessPointGroup

ActivationSpec
ActivationSpecTemplateProps
ActiveAffinityType
ActivitySessionService
AdminAgentRegistration

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 .xm1 configuration file as
attributes and elements.

Example 2-15 wsadmin AdminConfig list attributes

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

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

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

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
xaRecoveryAuthATlias String

diagnoseConnectionUsage boolean false
statementCacheSize int 10
datasourceHelperClassname String

provider J2EEResourceProvider

propertySet J2EEResourcePropertySet
connectionPool ConnectionPool

preTestConfig ConnectionTest

mapping MappingModule

properties Property

relationalResourceAdapter J2CResourceAdapter

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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Links &]IBM Business Transformation Homepage i&]IBM Standard Software Installer ] IT Help Central &) Join World Community Grid

WebSphere Application Model Documentation

Home | All Packages | All Classes

Package jdbc
Parent package: resources

Description: Settings for IDBC, such
as JDBCProviders and Datasources.
(Contains WebSphere 4.0 settings as
well as WebSphere5.0 datasource

DataSource
This type is a class for model objects.
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:

settings) (resources.xml) Package: jdbe

http://www.ibm.com/websphere/appservt| |assifier ID: -1

Namespace prefix: resources.jdbe

Classes: . ) )

CMPConnectorFactory Reference attributes having this type:
CMPConnectorFactory.cmpDatasource

DataSource

JDBCProvider

WAS40ConnectionPool

Supertype: ConnectionFactory

Instance class name: * Unspecified *
Instance class: * Unspecified *

WAS40DataSource Attributes Summary
statementCacheSize : EInt Number of free prepared statements
per connection.
; 5 datasourceHelperClassname : EString The:ﬂ datastorejlelgfrfhat 1§us?d Io -
&) My Computer

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 serverl:

serverl(cells/devCell/nodes/devNode/servers/serverl|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

wsadmin>AdminConfig.list("Cell")
'devCell(cells/devCell|cell.xml1#Cell_1)"

wsadmin>AdminConfig.1ist("Node")
‘devNode (cells/devCel1/nodes/devNode | node.xml#Node 1)

wsadmin>AdminConfig.list("Server")
‘serverl(cells/devCell/nodes/devNode/servers/serverl|server.xml#Server 11831221300
78)"

wsadmin>AdminConfig.list("JavaVirtualMachine")
'(cells/devCell/nodes/devNode/servers/serverl|server.xml#JavaVirtualMachine 118312

2130078) "

wsadmin>print AdminConfig.list("DataSource")
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"Default
Datasource(cells/devCell/nodes/devNode/servers/serverl|resources.xml#DataSource_11
83122153625)"
DefaultEJBTimerDataSource(cells/devCell/nodes/devNode/servers/serverl|resources.xm
1#DataSource_1000001)
PLANTSDB(cells/devCel1/nodes/devNode/servers/serverl|resources.xml#DataSource 1183
122165968)
PLANTSDBNonJTA(cel1s/devCell/nodes/devNode/servers/serverl|resources.xml#DataSourc
e_1204733259593)

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

wsadmin>AdminConfig.getid("/Node:devNode/Server:serverl/")
'serverl(cells/devCell/nodes/devNode/servers/serverl|server.xml#Server 11831221300
78)!

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

'"Default
Datasource(cells/devCell/nodes/devNode/servers/serverl|resources.xml#DataSource 11
83122153625)""

You can limit your search in AdminConfig.list() by including a scope. In Example 2-20, the
search looks for all JDBCProviders under serverl.

Example 2-20 wsadmin AdminConfig.getid limited list search

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

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

"Derby JDBC Provider

(XA) (cel1s/devCel1/nodes/devNode/servers/serverl|resources.xml#builtin_jdbcprovide
Y‘) 1]

"Derby JDBC
Provider(cells/devCell/nodes/devNode/servers/serverl|resources.xml#JDBCProvider 11
83122153343)"

"Samples Derby JDBC Provider

(XA) (cells/devCel1/nodes/devNode/servers/serverl|resources.xml#JDBCProvider 118312
2165828)"

Displaying and setting attributes

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

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

wsadmin>print AdminConfig.show(ds)

[authMechanismPreference BASIC_PASSWORD]

[connectionPool
(cells/devCell/nodes/devNode/servers/serverl|resources.xml#ConnectionPool 11831221
53625)]

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

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

wsadmin>print AdminConfig.showall(ds)
[authMechanismPreference BASIC_PASSWORD]
[connectionPool [[agedTimeout 0]

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

Example 2-23 wsadmin AdminConfig.showAttribute

wsadmin>AdminConfig.showAttribute(ds, "connectionPool")
'(cells/devCell/nodes/devNode/servers/serverl|resources.xml#ConnectionPool_ 1183122
153625) '

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.showATttribute

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

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

wsadmin>print AdminConfig.show(cp)

[agedTimeout 0]

[connectionTimeout 180]

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

wsadmin>server=AdminConfig.getid("/Node:devNode/Server:serverl/")
wsadmin>ts=AdminConfig.list("TraceService", server)
wsadmin>AdminConfig.showAttribute(ts, "startupTraceSpecification")

"*=info'

wsadmin>newAttr=[ ["startupTraceSpecification”, "com.ibm.ws.management.*=al1"] ]
wsadmin>AdminConfig.modify(ts, newAttr)

wsadmin>AdminConfig.showAttribute(ts, "startupTraceSpecification")
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'com.ibm.ws.management.*=all"'

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

wsadmin>print AdminTask.help()

The commands in a command group are related, as shown in Example 2-27.

Example 2-27 wsadmin AdminTask help

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

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

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

Example 2-28 wsadmin AdminTask help using wildcards

wsadmin>print AdminTask.help("-commandGroups", "*SIB*")
WASX8005I: Available admin command groups:
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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.

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

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 Tlist of permitted chains
for the specified bus.

addSIBusMember - Add a member to a bus.

You can get help for a specific command, as shown in Example 2-30.

Example 2-30 wsadmin AdminTask help

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.

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

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}
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F (Finish)
C (Cancel)

Select [F, C]: [F]

WASX72781: Generated command Tine: AdminTask.reportConfiguredPorts('[-node
devNode] ')

Ports configured in cell devCell

Node devNode / Server serverl
Tocalhost:2809 BOOTSTRAP_ADDRESS
Tocalhost:8880 SOAP_CONNECTOR_ADDRESS
Tocalhost:9100 ORB_LISTENER_ADDRESS
Tocalhost:9401 SAS_SSL_SERVERAUTH_LISTENER_ADDRESS
Tocalhost:9403 CSIVZ2_SSL_SERVERAUTH_LISTENER_ADDRESS
Tocalhost:9402 CSIVZ2_SSL_MUTUALAUTH_LISTENER_ADDRESS
*:9060 WC_adminhost

19080 WC_defaulthost

19353 DCS_UNICAST_ADDRESS

19043 WC_adminhost_secure

19443 WC_defaulthost_secure

:5060 SIP_DEFAULTHOST

:5061 SIP_DEFAULTHOST_SECURE

17276 SIB_ENDPOINT_ADDRESS

17286 SIB_ENDPOINT_SECURE_ADDRESS

:5558 SIB_MQ_ENDPOINT_ADDRESS

:5578 SIB_MQ_ENDPOINT_SECURE_ADDRESS

{LOCALHOST_NAME}:9633 IPC_CONNECTOR_ADDRESS

A X X X X X X X X X X

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.

Helip 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

wsadmin>print AdminApp.list()
DefaultApplication
PlantsByWebSphere
SamplesGallery

ivtApp
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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

wsadmin>AdminApp.uninstall('ivtApp')

ADMA5017I: Uninstallation of ivtApp started.

ADMA51041I: 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()

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

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 WASX72781: Generated command
Tine: AdminApp.install('c:/g/70x/Developer70/installableApps/ivtApp.ear',
'[-nopreCompiledSPs -distributeApp -nouseMetaDataFromBinary -nodeployejb -appname
ivtApp -createMBeansForResources -noreloadEnabled -nodeployws -validateinstall off
-noprocessEmbeddedConfig -filepermission
.*\.d11=755#.%\.s0=755#.*\.a=755#.*\.s1=755 -buildVersion WAS70.SERV1 [r0834.28]
-noallowDispatchRemoteIncTude -noallowServiceRemoteInclude
-asyncRequestDispatchType DISABLED -nouseAutoLink]')

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.
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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

AdminControl.invoke('WebSphere:name=ApplicationManager,process=serverl,platform=dy
namicproxy,node=devNode,version=7.0.0.0,type=ApplicationManager,mbeanldentifier=Ap
plicationManager,cell=devCell,spec=1.0', 'stopApplication',

'[DefaultApplication]', '[java.lang.String]"')

Start the application, and look at the command assistance window, as shown in
Example 2-36.

Example 2-36 Console command assistance window

AdminControl.invoke('WebSphere:name=ApplicationManager,process=serverl,platform=dy
namicproxy,node=devNode,version=7.0.0.0,type=ApplicationManager,mbeanldentifier=Ap
plicationManager,cell=devCell,spec=1.0", 'startApplication',
'[DefaultApplication]', '[java.lang.String]')

AdminApp.Tist()

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

wsadmin>appmgr=AdminControl.queryNames ("*:type=ApplicationManager,*")
wsadmin>AdminControl.invoke (appmgr, 'stopApplication', '[DefaultApplication]’,
'[java.lang.String]')

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

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

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>/1ogs/serverl/commandAssistancedythonCommands_<username>.10g

@ Administrative Scripting Commands - Mozilla Firefox: IBM Edition =] X

[ /N ﬂﬁhﬁl https://isthmus:9043/ibm/console/caPreferenceAction.do?show=collapsed&node1=U1%2FCollections%2FCommandAssistance%2FPreferences%23sendNotification&defau 1.7

\https:,’,’isthmus:9043,’ibm,’console,’caPreferenceAction.do?shOW:collapsed&nodeI:UI%.‘.CommandAssistCommands&defaultVaIueZ:false&counter:2&submit2:Apply&submitZ:Enter

<

Administrative Scripting Commands
The wsadmin scripting commands that map to actions on the administrative console display in the Jython language.

B Preferences
[ Enable command assistance notifications

Log command assistance commands
Apply Reset

Administrative Scripting Command

AdminControl.invoke('WebSphere:name=ApplicationManager, process=serverl, platform=dynamicproxy,node=devNode,version=7.0.0.0,type=ApplicationMana|
"

'startApplication’, '[DefaultApplication]’, '[java.lang.String]")
AdminApp.list()
Total 2

Done

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

@ Websphere Application Server Version 7.0 - Mozilla Firefox: IBM Edition =X
File Edit View History Bookmarks Tools Help
6 R C w1 B http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp

[&] Most Visited #* Getting Started 5. Latest Headlines _/IBM [ IBM __ IBM
EZ WebSphere Application ...

Country/region [select] Terms of use

=

Home | Products | Services & solutions | Support & downloads | My account

Search: Search scope: All topics

Content~ '~ | 5 % 0O : g @ 0O
% 1 Troubleshooting and supf~!| \wehSphere Application Server (Distributed platforms and Windows), Version 7.0 > =
= 1 Reference Reference

= [ Programming interfac . .
= (14 Additional Applicati | YYthon script library

- APIs - Appllcatlon Find usage information for each Jython script in the script library. The Jython script library provides a set of
' Mbean interfaces procedures to automate the most common application server administration functions. For example, you can use the
) SPIs - System Proy 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

A _I e
# 1 Command-line utilities procedures to quickly develop new scripts

# 14 Commands (wsadmin
= L Jython script library
1 Application adminis

The scripting library provides a set of procedures to automate the most common apgplication 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

) Application deployl wsadmin tool, and run individual scripts that are included in the script library using the following syntax:
[ Application export
. . . wsadmin>AdminServerManagement.createApplicationServer ("myNode"”, "myServer",

7 Application installa rdefault")

) App|IC6tI0n query ¢

3 Application update e Use a text editor to combine several scripts from the Jython script library, as the following sample displays:
3 Authorization grou 7
5 BLA Conﬂguration‘ # My Custom Jython Script - file.py

1 J2C configuration ¢ #

12C = AdminServerManagement.createApplicationServer ("myNode", "Serverl", "default")

- query SCI’IptS AdminsServerManagement.createdpplicationServer ("myNode", "Server2", "default™)

3 JDBC configuratior
- v # Use one of them as the first member of a cluster
IDBC auery erlnf;c AdminclusterManagement.createClusterWithFirstMember ("myCcluster™,
= "APPLICATION SERVER", "myNede", "Serverl™)

&l =l v v

Done

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.
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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.

@ Websphere Application Server Version 7.0 - Mozilla Firefox: IBM Edition E]@
File Edit View History Bookmarks Tools Help
@E- c 4w B http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/index.jsp
ﬁ-’Mos( Visited # Getting Started 5. Latest Headlines [ IBM __ IBM _ IBM
& WebSphere Application ... | -

Country/region [select] | Terms of use

[

Home | Products | Services & solutions | Support & downloads | My account

Search: Properties File Based Confi Search scope: All topics
Contents EMEAMIER TN S0

- (4 Scripting the application serving environme # || *a=true #boolean,default(false)
[ How do I?... Scripting the application se
4 (4 Using wsadmin scripting
4 14 Getting started with wsadmin scripting
% 4 Using the wsadmin scripting objects
7 Us;ng the wsadmin scriptEng AdenApp To start wsadmin using the Jython language, run the following command from the bin directory of the server profile

Procedure

Start the wsadmin scripting tool

# 14 Using the wsadmin scripting AdminCont
4 (4 Using the wsadmin scripting AdminConf
# 1 Using the wsadmin scripting AdminTask 2. Create, edit, and apply the properties file of the configuration object
# 14 Using the script library to automate the
4 34 Administering applications using wsadm

wsadmin ~lang Jython

Instructions for creating and updating properties files of various configuration objects follow:

% (14 Managing deployed applications using w o Activity session service
[ Configuring namespace bindings using 1 o Application

# 14 Configuring servers with scripting

7l (11 Setting up intermediary services using s
# 11 Managing servers and nodes with script,
1 14 Using properties files to manage system

7 [ Managing environment configuratior e e 'qurlion
# 4 Extracting properties files using wsar " pession managet
& Vaﬁdffting proper_‘ties files uls'mg wsat » Sess NSNS
7 14 Applying properties files using wsadt = Serviet cache
) Running administrative commands u = Eviction policy
= (I = T T ti & = Data replication service (DRS
¥ 2 Managing specific configuration obje , o o ——

< & = Object cache
J = = Object cache J2EE resource v

Done

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

#

# Header

#

ResourceType=JavaVirtualMachine
ImplementingResourceType=GenericType
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Resourceld=Cell1=!{cel1Name}:Node=!{nodeName}:Server=!{serverName}:JavaProcessDef=:JavaVirtualMac
hine=
AttributeInfo=jvmEntries

#Properties

#

initialHeapSize=256 #integer,default(0)
maximumHeapSize=512 #integer,default(0)

EnvironmentVariablesSection
#

#Environment Variables
celTName=devCell
serverName=serverl
nodeName=devNode

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

Example 2-40 wsadmin .bat file

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

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

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

celTName=devCell
serverName=serverl
nodeName=devNode

We create a jvml.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 jvml.props file.

Example 2-42 Copy of the jvm.props file

#

# Header : Make sure JavaHome is not in the property 1ist or it is unchanged as it is readonly

#

ResourceType=JavaVirtualMachine

ImplementingResourceType=GenericType
Resourceld=Cell1=!{cel1Name}:Node=!{nodeName}:Server=!{serverName}:JavaProcessDef=:JavaVirtualMac
hine=

AttributeInfo=jvmEntries

#Properties

#
initialHeapSize=128 #integer,default(0)
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maximumHeapSize=256 #integer,default(0)

We apply the new properties, as shown in Example 2-43.

Example 2-43 env.props file with variables

wsadmin -c "AdminTask.applyConfigProperties('[-propertiesFileName jvml.props
-variablesMapFileName env.props -reportFileName jvml.report ]')" -user user
-password password

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

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

#

# Header JVM System properties

#

ResourceType=JavaVirtualMachine

ImplementingResourceType=Server
Resourceld=Cell1=!{cel1Name}:Node=!{nodeName}:Server=!{serverName}:JavaProcessDef=:JavaVirtualMac
hine=

AttributeInfo=systemProperties(name,value)

#

#
#Properties
#
myvar=myval

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

wsadmin -c "AdminTask.applyConfigProperties('[-propertiesFileName

jvmsystemprops.props -variablesMapFileName env.props -reportFileName

jvmsystemprops.report ]')" -user user -password password

WASX72091: Connected to process "serverl" on node devNode using SOAP connector;
The type of process is: UnManagedProcess

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.
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Example 2-46 Deleting JVM system properties

wsadmin -c "AdminTask.deleteConfigProperties('[-propertiesFileName
jvmsystemprops.props -variablesMapFileName env.props -reportFileName
jvmsystemprops.report ]')" -user user -password password

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

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

AdminTask.extractConfigProperties('[-propertiesFileName jvm2.props -configData
Server=serverl -options [[PortablePropertiesFile true]] -filterMechanism
SELECTED _SUBTYPES -selectedSubTypes [JavaVirtualMachine ] ]')

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.

WebSphere Application Server for Developers V7



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 Logfiles

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\serverl

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

vyvyyvyyvyy
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Java Library Path

WebSphere Platform Version: Only included in startServer.log and stopServer.log
Host Operating System: Only included in startServer.log and stopServer.Tlog logs
Process Name and Process Id: Only included in native_stderr.log, native_stdout.log,
SystemErr.Tog, and SystemOut.Tog

vyvyyy

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

Example 2-48 Log file header format (Part 1 of 2)

Fkkxkkkxkkkk Start Display Current Environment
*kkkkkkkhkhkk*k

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 1HdSMr 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\AppSrv01l

Java Home = C:\WAS\java\jre

ws.ext.dirs =
C:\\WAS\\java\\Tib;C:\\WAS\\classes;C:\\WAS\\Tib;
C:\\WAS\\installedChannels;C:\\WAS\\Tib\\ext;C:\\
WAS\\web\\help;C:\\WAS\\deploytooT\\itp\\plugins\
\com.ibm.etools.ejbdeploy\\runtime

Example 2-49 Log file header format (Part 2 of 2)

Classpath =
C:\WAS\profiles\AppSrv0l\properties;C:\WAS\proper
ties;C:\WAS\Tib\startup.jar;C:\WAS\Tib\bootstrap.
jar;C:\WAS/1ib/Tmproxy.jar;C:\WAS/Tib/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:\Totus\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

FFkxkxkkkkx*k** End Display Current Environment
kkkkkkkkhkkhkkk
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2.8.2 JVM Log Message Format

SystemOut.Tog 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 hame 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

Informational message

Detail message

Error message

Audit message

o|l>»| m| O

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

[6/14/10 16:28:58:515 CDT] 00000000 ManagerAdmin
I TRASO017I: The startup trace state is
*=info:com.ibm.*=all.

Example 2-51 shows an example of a warning message.

Example 2-51 Warning message

[6/8/10 13:54:11:312 CDT] 00000000 SSLConfig
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W CWPKIOO41W: One or more key stores are using
the default password.

Example 2-52 shows an example of an error message.

Example 2-52 Error message

[6/14/10 16:15:56:640 CDT] 00000000 WsServerLaunc
E ADMU3027E: An instance of the server may
already be running: serverl

Native module log messages

The native_stderr.log and native_stdout.Tog 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

JVMVERBO18W Invalid classpath entry:
C:\WAS/java/jre/1ib/ext/ibmorb.jar (file I/0 failed)
JVMVERBO18W Invalid classpath entry:
C:\WAS/java/jre/1ib/ext/ibmext.jar (file I/0 failed)

class load: java/lang/Object
class load: java/lang/J9VMInternals

class unload:
sun/reflect/GeneratedSerializationConstructorAccessor3
class unload:
sun/reflect/GeneratedSerializationConstructorAccessor2

2.8.4 FFDC logs

60

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.10og 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.
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Example 2-54 SystemOut.log sample

[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\serverl 24a424
a4 10.08.17 14.34.50.12527037.txt
com.ibm.ws.webcontainer.srt.BufferedWriter.write
Out 416

FFDC logs are located at <install_root>\profiles\<profile_name>\Togs\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

Index Count Time of first Occurrence Time of last Occurrence

------ B e ittt ettt
018/17/10 14:34:50:109 CDT 8/17/10 14:34:50:109 CDT
Exception

com.ibm.wsspi.webcontainer.ClosedConnectionException

Sourceld

com.ibm.ws.webcontainer.srt.BufferedWriter.writeQut

Probeld

416
C:\was7000\profiles\dev\logs\ffdc\serverl 24a424a4 10.08.17 14.34.50.12527037.t
xt

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

[8/17/10 14:34:50:125 CDT] FFDC
nonSourceld:com.ibm.ws.webcontainer.srt.BufferedWriter.writeQut
Probeld: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 .WCCByteBufferQutputStream.write(WCCByteBu
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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. imp1FlushBuffer(StreamEncoder. java:425
)

at

sun.nio.cs.StreamEncoder$CharsetSE.imp1Flush(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.writeQut (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)
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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.
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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

64

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

<

Database
L T_/

( DictionaryJDBCAdapter

A

DictionaryServlet

A

lookup.jsp

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 DictionaryServiet.java. From there, DictionaryServlet. java processes
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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
DictionaryServiet.java
Dictionary.java
DictionaryJDBCAdapter.java
Entry.java

Logger. java

vVvyvyvyYYyypy

These classes are separated in two archives: DictionaryWeb and DictionaryUtiTity.
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

<%@ page language="java" contentType="text/html; charset=150-8859-1"
pageEncoding="IS0-8859-1" import="java.util.Collection"%>

<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"

"http://www.w3.0org/TR/htm14/1oose.dtd">

<html>

<head>

<meta http-equiv="Content-Type" content="text/html; charset=I1S0-8859-1">

<title>WSDictionary</title>

</head>

<body>

<hl>Welcome to WSDictionary!</hl>

<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>
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<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>

3.3.2 DictionaryServiet.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 DictionaryServiet.java

package com.ibm.dictionaryapp.servlet;
import java.io.IOException;

import javax.annotation.Resource;

import javax.servlet.RequestDispatcher;

import javax.servlet.ServletContext;

import javax.servlet.ServietException;

import javax.servlet.http.HttpServiet;

import javax.servlet.http.HttpServietRequest;
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 DictionaryServiet extends HttpServilet {
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 = "";
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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 Took 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 = getServietContext();
RequestDispatcher dispatcher = context

.getRequestDispatcher("/showentry.jsp");

dispatcher.forward(request, response);

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
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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

package com.ibm.dictionaryapp.database;

public interface Dictionary {
public Entry lookup(String word) throws Exception;

public void define(Entry entry) throws Exception;

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

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;

}
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} 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
- 7);
insertstatement = connection
.prepareStatement ("INSERT INTO DICTIONARY (WORD, DEFINITION) VALUES
(2, ")
verifystatement.setString(1l, entry.getWord());
updatestatement.setString(1, entry.getDefinition());
updatestatement.setString(2, entry.getWord());
insertstatement.setString(1l, 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();

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.
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Example 3-5 Entry.java

package com.ibm.dictionaryapp.database;

public class Entry {
private String word;

private String definition;

pubTic 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.1og file. The plan is for
more functionality to be added to this class in later versions of DictionaryApp.

Example 3-6 Logger.java

package com.ibm.dictionaryapp.datautil;
import java.util.Date;

public class Logger {
public static void logError(Exception e) {
TogAction("Error", e.getClass().getName() + ": " + e.getMessage());
}

public static void logAction(String action, String description) {
System.out.printin(new Date().toString() + "\t:" + action + "("
+ description + ")");

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 DictionaryServiet.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. Runij.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:
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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. Itis crucial that the table Dictionary is created
under these specifications in order for Dictionary App V1 to run correcily.

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
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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.
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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.

Data sources T=

Data sources

Use this page to edit the settings of 2 datasource that is associated with your selected JDBC provider. The datascurce object supplies your application
with connections for accessing the database. Learn more about this task in & guided activity. & guided activity provides = list of tazk steps and more
general infermation =bout the topic.

B Scope: =All scopes

Scope specifies the level at which the resource definition iz visible. For detziled information on what
scope is and how it works, zee the scope settings hels.

&ll scopes [i”

Preferences

MNew | Delsts | Test cennactien Manage state.. |
bk | [4
e
Select| Name & |JNDI name Scope ) Provider [; | Description {3 | Category 0
You can administer the following resocurces:
|:| Cefzult DefzultDatascurce Node=IBM- Derby Datascurce
Datzsource 64F11C3BE9SNod=01,Server=serverl | JDEC for the
Provider WebSphere
Default
Application
D BLANTSDE jdbec/PlantsByWebSphereDataSource Node=IEM- Samples Data source
64F11C3BESSNode0l, Server=serverl | Derby for the Plants
JDBC by
Provider WebSphere
(xa) entity beans
D PLANTSDENen]TA | jdbc/PlantsByWebSphereDataSourceNOMITA | Node=IEM- Samples Data source
64F11C3BESSNodell, Server=serverl | Derby for the Plants
JDEC by
Provider WebSphere
(xa) entity beans.
non-JTA
Total 3

Figure 3-2 Administrative console: Data sources
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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 serverl. Click New to add the new data source, as shown in Figure 3-3.

TE

Data sources

Use this page to edit the settings of 2 datasource that is associated with your selected JDBC provider. The datasource object
supplies your application with connections for accessing the database. Learn more about this task in 2 guided sctivity. A guided
activity provides a list of task steps and more general information about the topic.

B Scope: Cell=devCell, Node=devNode, Server=serverl

Scope specifies the level at which the resource definition is visible. For detailed
infarmation on what scope is and how it works, se= the scope settings helo.

| Node=devNode, Server=serverl [i]l

Preferences

| New || Delets || Testconnection || Manage state...

< E|

s

|
5&|ect| Name |JNDI name |Scnpe = Provider J: I Description > | Category 2

You can administer the following resources:

I:l Default DefaultDatasource Node=devNode,Server=serverl | Derby JDBC Datasource '
Datascurce Provider for the
WebSphere
Default
Application |
Total 1

Figure 3-8 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.

Create a data source -

Create a data source

Step 1: Enter basic Enter basic data source information
data source

infarmation Sat the basic configuration values of a datasource for association with your JDBC provider.

A datasource supplies the physical connections between the application server and the

Step 2: Select IDBC Jatabase.

provider
Requirement: Use the Datasources (WebSphere(R) Application Server W4) console pages if

Step 3: Enter
database specific
properties for the
data source

Step 4: Setup
sacurity aliases

Step 5: Summary

Next Cancel

your applications are based on the Enterprise JavaBeans(TM) (EIB) 1.0 specification or the
Java(TM) Servlet 2.2 specification.

Scope

|Eellz:dE'.-Cell:nDdea:devNode:aervers:serverl |

% Dats scurce name
| DictionaryDatasource |

# JNDI name
[idbe/DictionaryDB |

Figure 3-4 Administrative console: Create a data source
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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.

Create a data source -

Create a data source

Step 1: Enter basic Select 1DBC provider
data source
information

Specify a JDBC provider to support the datasource. If you choose to create 2 new JDBC
provider, it vill be created at the same scope as the datasource. If you are selecting an

Step:: Select IDBC existing JDOBC provider, only those providers at the current scope are available from the
provider

list.

Step 3: Enter
database specific
properties for the
data source

O Create new JDBC provider

Step 4: Setup @ select an existing JDBC provider
security aliases

Step 3: Summary

Previous | Next | Cancel |

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.

Create a data source -

Create a data source

Step 1: Enter basic Enter database specific properties for the data source
data source
information

Set these database-specific properties, which are required by the database vendor JDBC

= HlzaidE. driver to support the connections that are managed through the datasource.

provider

Step 3: Enter Name Value
# Database name |$WAS_INST&LL_RDDWderbyID |

database specific
properties for the
data source

= A . Use this data source in container managed persistence (CME)
Step 4: Setup

security aliases

Step 3: Summary

Previous | Next | Cancel |

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

Create a data source -

Create a data source

Step 1: Enter basic Setup security aliases
data source
information

Stap slect IDBC Select the suthentication values for this resource.
provider

Component-managed authentication alias
Step 3: Enter

database specific
properties for the Mapping-configuration slias

data source (none) ml

Step 4: Setup Container-managed suthentication alias
security aliases

Step 3: Summary

Note: You can create a new J2C authentication alias by accessing one of the following
links. Clicking on a link will cancel the wizard and your current wizard selections will be lost.

Glebal 12C authentication alias
Security demains

Previous | Next | Cancel |

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.

Create a data source -

Create a data source

Stap 1: Enter basic Summary
data source

information Summary of actions:

Step.d elect IDBC Optians Values
provider

Scope cells:devCellinodes:deviode:serversiserverl
s tnter Data source name DicticnaryDatasource

database specific

grunertl'-ﬁ for the JNDI name jdbe/DictionaryDE
ata source

Selact an existing JDBC

id Derby JDBEC Provider
Step 4: Setup provider

security aliases

Implementztion class name | org.apache.derby.jdbc.EmbeddedConnectionPoolDataSource

Step 5: Summary Database name C:\WAS\derby\DictionaryDatabase

Use this data source in
container managed true
persistence (CMP)

Component-managed

authentication alias {none)
Mapping-configuration alias (none)
Container-manzaged {nona)

authentication alias

Previous | Finish | Cancel |

Figure 3-8 Administrative console: Create a data source summary
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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.

Administrative Scripting Commands E

Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.
Preferences

Administrative Scripting Command

AdminTask.createDatasource("Derby JDBC Provider{cells/devCell/nodes/deviNode/saervers
/serverl|resources.xml#IDBCProvider_1183122133343)", '[-name DicticnaryDatascurce -jndilame
jdbe/DictionaryDB -dataStoreHelperClassName com.ibm.websphera.rsadapter.DerbyDataStoreHelpear
-containerManagedPersistence true -componentManagedAuthenticationAlias -configureR esourceProperties
[[databaseMame java.lang.String C:\WAS\derby\DictiocnaryDatabase]]]")

# Note that scripting list commands may generate more infermation than is displayed by the administrative conscle
because the console generally filters with respect to scope, templates, and built-in entries.

AdminCenfig.list('DataSource’. AdminConfig.getid{ '/ Cell:devCeall/Node:deviade/Serveriserverl/')]
Total 2

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.
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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.

Data sources h. N wE

E Messzges

[ The test connection operation for data source DictiocnaryDatasource on server serverl at
node devNode was successful.

Data sources

Use this page to edit the settings of 2 datasource that is associated with your selected JDBC provider. The datasource object
supplies your application with connections for accessing the database. Learn more about this task in 2 guided activity. A guided
activity provides a list of task steps and more general information about the topic.

B Scope: Cell=devCell, Node=devNode, Server=serverl

Scope specifies the level at which the resource definition is visible. For datailed
infarmation on what scope is and how it works, ze= the scope settings helo.

| Node=devNode, Server=sarverl _V_l

Preferences

New| Delets | Testconnection Manage state...
ok | |y
e
Select| Name & JNDI name I Scope Provider Description [ | Category

You can administer the following resources:

D Cefault Detasource DefaultDatasource Node=devNode,Server=serverl | Derby JDBC Datzsource
Provider far the

WebSphera
Default

Application

D DictionaryDatasource |jdbe/DictionaryDE Node=devMode,Server=serverl | Derby JDBC New JDBC
Provider Datasource.
This
Datascurce
type is only
configurable
in versicen
6.0.2 and
later nodes

Total 2

Figure 3-10 Administrative console: Data sources

3.

78

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.

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.
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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)

jdbcProvider = AdminConfig.getid('/Cell:cell
name /Node:devNode/Server:serverl/JDBCProvider:
JDBC provider/"')

For DictionaryApp V1, the command looks similar to Example 3-8.

Example 3-8 jdbcProvider (Example 2)

jdbcProvider =
AdminConfig.getid('/Server:serverl/JDBCProvider:Der
by JDBC Provider/')

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)

AdminTask.createDatasource(jdbcProvider, ['-
name', 'Datasource name','-jndiName', 'JNDI
name','-dataStoreHelperClassName', 'JDBC
Provider helper class name', '-
configureResourceProperties', [['databaseName',

'java.lang.String', 'database directory']l]]):

For DictionaryApp V1, the command looks similar to Example 3-10.

Example 3-10 AdminTask.createDatasource (Example 2)

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();

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)

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)

datasource = AdminConfig.getid('/JDBCProvider:Derby
JDBC Provider/DataSource:DictionaryDatasource');

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:

WASX72171: Connection to provided datasource was successful.

3.5.3 Property file-based configuration
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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)

ResourceType=DataSource
ImplementingResourceType=JDBCProvider
Resourceld=Cell=!{cel1Name}: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
Resourceld=Cell=!{cel1Name}:Node=!{nodeName}:Serv
er=!{serverName} :JDBCProvider=Derby JDBC
Provider:DataSource=jndiName#<JNDI
name>:J2EEResourcePropertySet=
AttributeInfo=resourceProperties(name,value)
databaseName=<database directory>
EnvironmentVariablesSection

serverName=serverl

cel1Name=devCell

nodeName=devNode

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

Example 3-14 Properties file-based configuration (Example 2)

ResourceType=DataSource
ImplementingResourceType=JDBCProvider
Resourceld=Cel1=!{cel1Name}:Node=!{nodeName}:Serv
er=!{serverName}:JDBCProvider=Derby JDBC
Provider:DataSource=jndiName#jdbc/DictionaryDB
jndiName="jdbc/DictionaryDB"
name=DictionaryDatasource
ResourceType=J2EEResourcePropertySet
ImplementingResourceType=JDBCProvider
Resourceld=Cel1=!{cel1Name}: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=serverl

cel1Name=devCell

nodeName=devNode

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.
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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.

New Application L

New Application
This page provides links to creste new applications of different types.

Install a New Application

MNew Enterprise Aoplicaticn

K& MNew Business Level Apclicstion
J Mew Azsat

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.

Specify the EAR, WAR, JAR, or SAR module to upload and instzll.

Path to the new application

) Local file system
Full path

IC J\DictionaryfppVersion| Browse_

O Remaote file system

| Next | Cancel |

Figure 3-12 Administrative console: Preparing for the application installation (Step 1)
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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.

Preparing for the application installation v =
How do you want to install the application?
@ Fast Path - Prompt only when additional information is required.

O Detailed - Show all instzllation options and parameters.

Choose to generate default bindings and mappings

Previous | Next | Cancel |

Figure 3-13 Administrative console: Preparing for the application installation (Step 2)
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6. Configure the installation options as needed, as shown in Figure 3-14. For DictionaryApp
V1, accept the defaults. Click Next.

Install New Application 7 =

Specify options for installing enterprise applications and modules.

Step 1: Select Select installation options

installation options

Specify the various options that are available to prepare and install your applicstion.
Step 2 Map

madules to servers D Precompile JavaServer Pages files

Step 3 Map Directory to instzll application

resource referances |
to resources

Distribute application
Step 4 Map virtual

hosts for Web I:‘ Use Binary Configuration
moadules

I:‘ Deploy enterprise beans
Step 5 Summary i X

Application name

|Di|:tiur1E|ryApp |

Create MBeans for resources

D Override class reloading settings for Web and EJE modules

Reload interval in seconds
| |

I:‘ Deploy Web services
Validate Input off/warn/fail

D Process embedded configuration

File Permission

Allow all files to be read but not written to
Allow executables to execute
Allow HTML and image files to be read by everyons

|.*\.|:|||=?55#.*\.su=?55#.*\.a=?55#.*\.s|=?55

Application Build ID
|Ur1|-cr|owr| |

D Allow dispatching includes to remote resources

D Allow servicing includes from remote rescurces

Business level zpplication name
| Craate New BLA |

Asynchronous Request Dispatch Type
Disabled

D Allow EJE reference targets to resolve automstically

Next Cancel

Figure 3-14 Administrative console: New application installation options
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7. Select the server on which the application will run, as shown in Figure 3-15. For
DictionaryApp V1, accept the defaults. Click Next.

Install New Application

Specify options for installing enterprise applications and modules.

Step 1 Select
installation options

Step 2: Map
modules to servers

Step 3 Map
resource referances
to resources

Step 4 Map virtual
hosts for Web

moadules

Step 5 Summary

Previous | Next |

Map modules to servers

Specify targets such as application servers or clusters of application servers where you want to instzll the
modules that are contained in your application. Madules can be installed on the same application server
or dispersed amang several application servers. Also, specify the Web servers 2= targets that serve as
routers for requests to this application. The plug-in configuration file (plugin-cfg.xml) for each Web
server is generated, based on the applications that are routed through.

Clusters and servers:

| WebSphere:cell=devCell,nede=deviode,servaer=serverl | Apply

URI Server

DictionaryWeb.var, WEB- | WebSphere:cell=devCell,node=deviicde,server=sarverl

D DictionaryWeb INF/web.eml

Cancel |

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 jdbe/DictionaryDB, the JNDI name that you specified for
DictionaryDatasource, for the Target Resource JNDI Name. Click Next.

Install New Application

Step 1 Select
installation options

Step 2 Map
madules to servers

Step 3: Map
resource references
to resources

Step 4 Map virtual
hosts for Web
modules

Step 5 Summary

Previous | Next |

Specify options for installing enterprise applications and modules.

Map resource references to resources

Each rescurce reference that is defined in your application must be mapped to a resource.

jawvax.sql.DataSource

Set Multiplz JNDI Names ~ || Madify Resource Authentication Methaod... | | Extended Properties... |

12| URT Resource Target Resource JNDI Login
Reference Name configuration
Resaurce
authorization:
e : idbc/DictionaryDE Container
O DictionzryWeb DictionaryWeb.war WEB- | ;3 oo naryoe | | o
IHF/web.xml Browse... Authentication
metheod:
MNane

Cancel |

Figure 3-16 Administrative console: New application map references to resources
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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.

Install New Application T

Specify options for installing enterprise applicatiocns and modules.

Step 1 Selact Map virtual hosts for Web modules

installation options

Specify the virtuzal host where you want to install the Web modules that are contained in
Step 2 Map your application. You can install Web modules on the same virtuzl hast or disperse them
muodules to servers amang several hosts.

St=p 3 Map Apply Multiple Mappings
resource FEFEFEHEE-S
to resources

Step 4: Map virtual Select| Web module Wirtual host
hosts for WWeb | o

modules O DictionaryWeb default_haost [%

Step 5 Summary

Previous | Next | Cancel |

Figure 3-17 Administrative console: New application map virtual hosts for web modules
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10.In the Summary, review your selections, as shown in Figure 3-18. Do not click Finish yet.

Install New Application iy =

Specify options for installing enterprise applications and modules.

Step 1 Select Summary
installation options

Summary of installation opticns

Step 2 Map

madules to servers Options Values
Precompile JavaServer Pages files No
Step 3 Map
resource referances Directory to install application
e Distribute application Yes
Step 4 Map virtual Use Binary Configuration No
hasts for Web
modules Deploy enterprise beans No
Application name DictionaryApp
Step 5: Summary
Create MBeans for resources Yas
Override class reloading settings for Web and EIB No
modules
Reload interval in seconds
Deploy Web services No
Validate Input off/warn/fail warn
Process embedded configuration No

*,.dll=755%.%\.50=755%.%\.a=755%.*
SR . dll=755%.%\.50=755%.%\.a=755

\.sl=755
Application Build 1D Unknown
Allow dispatching includes to remote resocurces No
Allow servicing includes from remote resources No
Business level application name
Asynchronous Request Dispatch Type Disabled
Allow EIEL_ reference targets to resclve No
automatically
Cell/Node/Server Click hara

Previous | Finish | Cancel |

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.

Administrative Scripting Commands

Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conscle display in the Jython langusge.

Preferences

Administrative Scripting Command

AdminApp.install{'DicticnaryApp.2ar’. '[ -nopreCompilelSPs -distributeApp -nouseMetabataFromBinary -nodeployejb
-apprname DictionaryApp -createMBeansForResources -noreleadEnabled -nodeployws -validateinstall warn
-neprocessEmbeddedConfig -filepermission .*\.dII=755#.%\.50=755#.%\.a=735#.%\.5|=733
-nozllowlispatchRemotelnclude -noallowServiceRemeotelnclude -asyncReguestDispatchType DISABLED
-nousefutolink -MapResRefToEIR [[ DicticnaryWeb "" DictionaryWeb.war, WEB-INF/web.xml jdbe/DictionaryDB
javax.sql.DataSource jdbe/DictionaryDB "" "" "" ]] -MapModulesToServers [[ DictionaryWeb DicticnaryWeb.war, WEB-
INF/web.xml WebSphere:cell=devCell,node=devNode, server=serverl ]] -MapWebMadToVH [[ DicticnaryWeb
DictionaryWeb.war, WEB-INF/web.xml default_host ]]]1' )

Total 1

Figure 3-19 Administrative console: Administrative scripting commands
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Enterprise Applications — W e & “wE

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

Application DictionaryApp installed successfully.

To ztart the application, firzt 2ave changes to the master configuration.

Changes have been made to veur local configuration. You can:
2 Sawe directly to the master configuration.

2 Review changes before saving or discarding.
To work with installed applications, click the "Manage Applications™ link.

Manage Applications

Figure 3-20 Saving DictionaryApp application changes

Starting and stopping DictionaryApp V1

Click Applications — Enterprise Applications. After installing DictionaryApp V1, itis added

to Enterprise Applications, as shown in Figure 3-21.

Enterprise Applications
Use this page to manage installed applications. A single application can be deployed anta multiple ssrvers.

Preferences

Start | Stop Install Uninstall Update Rollout Update Rem owve File Export Export DOL Export File
k| [
2
Select | Name & Application Status @

You can administer the following resources:

I:l DefaultApplication
DicticnaryApp

| vtApp

D uar

Total 4

Figure 3-21 Administrative console Enterprise Applications
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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.

TE

Enterprise Applications

Enterprise Applications

Use this page to manage installed applications. A single applicaticn can be deployed onte multiple servers.

Preferences

| start | Stop || Install | Uninstall | Update | Rollout Update | Remowve File | Export | Export DOL || Export File l

Salact | Namea & | Application Status ()

e

You can administer the following resources:

O Defaulttpplication S

DictionaryApp - o
I:l uern, > =

Total 4

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.

Enterprise Applications TE

E Messages

mAppIication DictionaryApp on server serverl and node deviode started successfully.

Enterprise Applications
Use this page to manage installed applicaticns. A single application can be deployed onto multiple servers.

Preferences

| S‘I:art | Stop ] Install | Uninstall | Update Rollout Update | Rem owve File | Export | Export DOL || ExportFile |
DGR

Select | Name & | Application Status @

You can administer the following resources:

I:l DeFaultrgglicaticn o 5]

O DicticnaryApp =

[ |ixteee >

O uen =

Total 4

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.
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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

<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.

Enterprise Applications h N wiE
Enterprise Applications
Use this page to manage installed applications. A single applicaticn can be deployed onte multiple servers.
Preferences
Start | Stop Install Uninstall Update Rollout Update Rem owve File | Export Export DOL Export File

ElelEalE

Select |Name & Application Status ("_,3

You can administer the following resources:

O Defaulttpplication S
DictionaryApp 5]
| query 4
Total 4

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

Preparing for the application update

Specify the EAR, WAR, JAR, or SAR module to upload and install.

T -

Application to be updated:
DicticnaryApp

Application update options

@ Replace the entire spplication
Upload an enterprise archive (*.2ar) to replace the entire installed application.

Specify the path to the replacement =ar file.

@ Local file system

Full path

IC:".Dic‘ti::nsryApp".Versi::n Browse_
O Remaote file system

Full path

[Browse... |

O Replace or add a single module

If the path to the new module matches an existing path to a medule in the installed application, the new module
replaces the existing module. If the path to the module does not exist in the installed application, the new module is
added to the application.

O Replace or add a single file
If the path to the new file matches an existing path to a file in the installed application, the new file replaces the
existing file. If the path to the file does not exist in the installed application, the new file is added to the application.
O Replace, add, or delete multiple files

Use a compressed file format such as .zip or .gzip. The compressed file is unzipped into the installed application
directory. If the uploaded files exist in the application with the same paths and file names, the uploaded files replace
the existing files. If the uploaded files do not exist, the files are added to the application. ¥You can remove existing
files from the installed application by specifying metadata in the compressed file.

Next | Cancel |

Figure 3-25 Administrative console Enterprise Applications: Replacing an application
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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.
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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.

Enterprise Applications

Use this page to manage installed applications. A single application can be deployed onte multiple servers.

Preferences

Start | Stop Install Uninstall Update Raollout Updats Remowve File Export Export DDL Export File

Select Name 2

s

Application Status

You can administer the following resources:

I:l DefaultApplication 5]
DicticnaryApp =
O query P
Total 4

Figure 3-26 Administrative console Enterprise Applications: Uninstalling an application

3. Confirm the uninstall by clicking OK, as shown in Figure 3-27.

Click OK to remove the following application(s). If you do not want to remove the
applications, click Cancel to return to the previous page.

MName

DictionaryApp

Ok Cancel

Figure 3-27 Administrative console Enterprise Applications: Confirming the application uninstall
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4. You return to the Enterprise Applications page. DictionaryApp has been removed, as

shown in Figure 3-28. Click Save to confirm your changes.

E Messages

HE DictionaryApp was uninstalled successfully.
&Changes have been made to your local configuration. You can:
® Szve directly to the master configuration.

® Reoviewchanges before saving or discarding.

M The server may nesd to be restarted for these changes to take effect.

Enterprise Applications
Use this page to manage installed applications. A single applicaticn can be deployed onte multiple servers.

Preferences

Startl Stop Install Uninstall Update Rollout Update Rem owve File | Export Export DOL Export File

A

Select | Name & Application Status (2

*ou can administer the following resources:

I:l DefaultApplication %]
| query e
Total 3

Figure 3-28 Administrative console Enterprise Applications: Application was uninstalled successfully message

3.
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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.web
sphere.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.

WebSphere Application Server for Developers V7
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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

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]l]]l);

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

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

AppManager =
AdminControl.queryNames (' type=ApplicationManager,
process=serverl,*')
AdminControl.invoke(appManager,
'startApplication', 'DictionaryApp')

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

AdminApp.update('DictionaryApp','app',['-
operation', 'update', '-contents',
'C:/DictionaryApp/Version 1/DictionaryApp.ear']);
AdminConfig.save();

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

AdminControl.completeObjectName('type=Application
, hame=DictionaryApp')

Uninstalling Dictionary App V1
To uninstall DictionaryApp, use the example that is shown in Example 3-21.

Example 3-21 wsadmin uninstall an application

AdminApp.uninstall('DictionaryApp');
AdminConfig.save();

Note: All install, start, update, and uninstall operations are logged in the SystemQut.1og
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/DictionaryServiet

DictionaryApp V1 needs to look similar to Figure 3-29 on page 97.
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http://localhost:9080/DictionaryWeb/DictionaryServlet

@ - c ot |j http: {localhost: 3080, DictionaryWeb DictionaryServiet®word =IEM&action =L OOKUP &definition=

| '] wsDictionary +-
Welcome to WSDictionary!

Enter word: IBM LOOKUP

INTERNATIOWAL BUSINESS MACHINES

Enter definition:

DEFINE

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.
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4.1 DictionaryApp V2 overview

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

S
DictionaryJDBCAdapter DictionaryJPAAdapte)
A T
—
DictionaryManager

[ Session Bean

DictionaryServlet J

A

lookup.jsp

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

vyVVyVYyVYVYVYY

100  WebSphere Application Server for Developers V7



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 DictionaryManagerlLocal.java

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;

4.2.2 DictionaryManagerBean.java

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

Example 4-2 DictionaryManagerBean.java

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 DictionaryManagerlLocal {
private DictionaryJPAAdapter jpaadapter;

public DictionaryManagerBean() {

jpaadapter = new DictionaryJPAAdapter();
}

public void define(Entry entry) throws SQLException {
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jpaadapter.define(entry);
}

public Entry Tookup(String word) throws SQLException {
return jpaadapter.lookup(word);

}

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

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 Tookup(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

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() {
1

4.2.5 DictionaryServiet.java

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

Example 4-5 DictionaryServiet.java

@Resource(name = "jdbc/DictionaryDB")
public DataSource datasource;

@EJB
private DictionaryManagerlLocal dictionarymanager;

private DictionaryJDBCAdapter jdbcadapter;

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

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

DictionaryDatabaseAdapter databaseadapter = (option != null && option
.equals("JPA")) ? dictionarymanager : jdbcadapter;

try {
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if (action == null) {
action = "NO ACTION";

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

<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>

4.2.7 persistence.xmli

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

Example 4-7 JPA descriptor for DictionaryApp

<?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>

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
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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.

Preparing for the application installation !
How do you want to install the application?

O Fast Path - Prompt only when additional information is required.

@ Detailed - Show all installation options and parameters.

Choose to generate default bindings and mappings

Previous | Next | Cancel |

Figure 4-2 Administrative console: Preparing for the application installation
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2. Configure the installation options as needed, as shown in Figure 4-3. For DictionaryApp

V2, leave the options blank. Click Next.

Install New Application

Step 1: Select
installation options

Step 2 Map
modules to servers

Step 2 Provide ISP
reloading options for
Web modules

Step 4 Map shared
libraries

Step 5 Map shared
library relationships

Step 6 Provide JNDI
names for beans

Step 7 Bind EIB
Business

Step 8 Map EIB
references to beans

Step 8 Map
resource referances
to resources

Step 10 Map virtual
hosts for Web
modules

Step 11 Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Specify options for installing enterprise applications and modules.

Select installation options

Specify the various options that are available to prepare and install your applicstion.

D Precompile JavaServer Pages files

Directory to instzll application

Distribute application

I:‘ Use Binary Configuration

I:‘ Deploy enterprise beans

Application name
|Di|:tiur1E|ryApp |

Create MBeans for resources

D Override class reloading settings for Web and EJE modules

Reload interval in seconds
| |

I:‘ Deploy Web services
Validate Input off/warn/fail

D Process embedded configuration

File Permission

Allow all files to be read but not written to
Allow executables to execute
Allow HTML and image files to be read by everyons
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Application Build ID
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Next Cancel

Figure 4-3 Administrative console: Install New Application
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3. Select serverl as the application server to run, as shown in Figure 4-4. Click Next.

Install New Application ? =
Specify options for installing enterprise applicatiocns and modules.

Step 1 Selact Map modules to servers

installation options
Specify targets such as application servers or clusters of application servers where you want to instzll the

Step 2: Map modules that are contained in your application. Modules can be installed on the same application server

modules to servers or dispersed among several application servers. Also, specify the Web servers 2= targets that serve as
routers for requests to this application. The plug-in configuration file (plugin-cfg.=ml) for each Web sarver

Step 2 Provide 1SP is generated, based on the applications that are routed through.
reloading options for

Web modules Clusters and servers:

| WebSphere:cell=devCell,nede=deviNode,servaer=serverl | Apply

Step 4 Map shared
libraries

Step 5 Map shared Select| Module URI Server
library relationships

I:‘ DictionaryEIR.jar Du:tlurlalryElEl.]ar..MEl’A- WebSphere:cell=devCell.node=devNode,server=serverl
Step & Provide JNDI INF/ ejb-jar.scml

names for beans e 5 : = = =
I:‘ DictionaryWeb DictionaryWeb.war, WEB- | WebSphere:cell=devCell.node=deviode,server=serverl
INF/web.xml

Step 7 Bind EIB
Business

Step 8 Map EIB
references to beans

Step 9 Map
rescurce referances
to resources

Step 10 Map virtual
hosts for Web
modules

Step 11 Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Previous | Next | Cancel |

Figure 4-4 Administrative console: Map modules to servers
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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.

Install New Application

Specify options for installing enterprise applicatiocns and modules.

Step 1 Select
installation options

Step 2 Map
madules to servers

Step 3: Provide 15P
reloading options
for Web modules

Step 4 Map shared
libraries

Step 5 Map shared
library relationships

Step & Provide JNDI
names for beans

Step 7 Bind EIB
Business

Step 8 Map EIB
references to beans

Step 9 Map
rescurce referances
to resources

Step 10 Map virtual
hosts for Web
modules

Step 11 Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Previous | Next |

Provide 1SP reloading options for Web modules

J5P reloading options for Web modules

Servlet and ISP reload attributes can be specified per module.

ISP reload
Web module | URI 1Y =nsls = interval in
class reloading
seconds
s DictionaryWeb.war, WEB-
W
DictionaryWeb INF/ibm-web-axt.:cml LUN

Cancel |

Figure 4-5 Administrative console: Provide JSP reloading options for Web modules
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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.

Install New Application

Specify options for installing enterprise applicatiocns and modules.

Step 1 Selact Map shared libraries

installation options

Specify shared libraries that the application or individual modules reference. Thes= libraries
Step 2 Map must be defined in the configuration at the appropriste scope.

madules to servers

| Reference shared libraries |

Step 3 Provide ISP
reloading options for Select| Application URI Shared Libearies

Web modules

|:| DictionaryApp META-INF/zpplication.xml

Step 4: Map shared

T Select| Madule URI Shared Libraries

DicticnaryWeb DicticnaryWeb.war, WEB-INF/web.xxml
Step 5 Map shared D ks il *
library relationships

Step & Provide JNDI
names for beans

Step 7 Bind EIB
Business

Step 8 Map EIB

references to beans

Step 9 Map
rescurce referances
to resources

Step 10 Map virtual
hosts for Web
modules

Step 11 Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Previous | Next | Cancel |

Figure 4-6 Administrative console: Map shared libraries
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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.

Install New Application

Specify options for installing enterprise applicatiocns and modules.

Step 1 Salact Map shared library relationships

installation options

Specify asset or composition unit IDs as shared libraries that the application or individual
Step 2 Map modules reference. If 2 compeosition unit ID is specified, it must be part of the business
muodules to servers level application that this enterprise application belongs to. If an assst ID is specified, 2
composition unit is created from the asset. When editing an application, only compaosition
Step 3 Provide ISP unit ID= can be specified as shared libraries.

reloading options for z -
web modules | Reference shared libraries |

Asset or composition Match

Step 4 Map shared icati
5 P Select | Application URI unit IDs target

libraries

DictionaryA META-INF/application.xml b
Step 5: Map shared D oRR FP

library relationships Asset or com iti
position Match
Select| Madule URI IS target

Step & Provide JNDI o
names for beans D DictionaryWeb DictionaryWeb.war, WEB-

INF/web.=ml

Step 7 Bind EIB
Business

Step 8 Map EIB
references to beans

Step 9 Map
rescurce referances
to resources

Step 10 Map virtual
hosts for Web
modules

Step 11 Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Previous | Next | Cancel |

Figure 4-7 Administrative console: Map shared library relationships
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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.

Install New Application T =
Specify options for installing enterprise applicatiocns and modules.

Step 1 Selact Provide JNDI names for beans

installation options
Ezch non-message-driven enterprise bean in your application or module must be bound to 2 Java

Step 2 Map Maming and Directory Interface (JNDI) name. For beans in a pre-EJB 2.0 module, you have to use JNDI

muodules to servers name for the bean to provide the binding. For beans in & EJB 3.0 module, you can optionzlly provide
binding through JMDI name for the bean or loczal/remote home JNDI names. If JNDI name for the bean

Step 2 Provide 15P is specified, you cannot specify binding for its local/remote home and any business interface. If no
reloading options for [EaUElLENH spacified for beans in 2 EIB 2.0 module, runtime will provide & container default.

Web modules E1B module EIB URI Target Rescurce JNDI Name

Step 4 Map shared

libraries @ INDI name for all interfaces

Target Resource JNDI Name

Step 5 Map shared

library relationships L . 5
DictionaryEJB.jar | DicticnaryManagerBean ?&:::;bﬁg?E;Tr,MEFA

Step 6: Provide Local Home JNDI Name

JNDI names for |

beans

O INDI name for specific interface

Remate Heme JHDI Name

Step 7 Bind EIB
Business

Step 8 Map EIB
references to beans

Step 9 Map
rescurce referances
to resources

Step 10 Map virtual
hosts for Web
modules

roots far
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Previous | Next | Cancel |

Figure 4-8 Administrative console: Provide JNDI names for beans
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8. Specify JNDI names for EJB interfaces in your application, as shown in Figure 4-9. These

Install New Application

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.

Specify options for installing enterprise applications and modules.

Step 1 Select
installation options

Step 2 Map
modules to servers

releading
wWeb modules

Step 4 Map shared
libraries

Step 5 Map shared
library relationships

Step 6 Provide IJNDI
names for beans

Step 7: Bind EJIB
Business

Step 8 Map EIB
references to beans

Step 9 Map
resource references
to resources

Step 10 Map virtual
hosts for Web
modules

Step 11 Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Previous | Next |

Bind EJB Business

Each enterprise bean with business interface in @ module must be bound to & Java Naming and Directory Interface (JNDI) name. For any
business interface that does not provide a JNDI name, if its bean does not provide a2 JNDI name, a default binding name is provided. if its bean
provides a JNDI name, then a default is provided on top of it's bean JNDI name.

EJBE module EIB URI Business interface JNDI Name

DictionaryEIB.jar, META-

N byt com.ibm.dictionaryapp.ssb.DictionaryM=anagarLocal

DictionaryEJE.jar | DictionaryManagarBean

Cancel |

Figure 4-9 Administrative console: Bind EJB Business

112

WebSphere Application Server for Developers V7




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.

Install New Application

Specify options for installing enterprise applications and modules.

e

Map EJIB references to beans

Each Enterpri (E18) raference that is definad in your applicstion must map to =n enterprise bean.

[ allow EIB refarance targats to resolve automatically

Ul BELE | Module £18| URI Resource Reference

Class

Target Resource JNDI
Name

=ding options for

b modules
" DictionaryWeb.var, WEB-
DictionaryWeb P

com.ibm.dictionaryapp.servist.DictionaryServiet/dictionarymanager

com.ibm.dictionaryapp.ssb.DictionaryManagerLocal

[ ]

Step 4 Map sharad
librarias:

Step 5 Map shared
library relationships

Step & Provide JNDI
names for beans

Step 7 Bind EIB
Business

Step 8: Map EJB
references to beans

Step 10 Map virtual
hosts for Web
modules

Previous | Next | Cancel |

Figure 4-10 Administrative console: Map EJB references to beans
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10.

Install New Application

Specify options for instal

Step 1 Select

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.

ling enterprise applications and modules.

Map resource references to resources

Previous |

installation options
Each rescurce reference that is defined in your application must be mapped to a rescurce.

javax.sql.DataSource

| Set Multiple JNDI Names ~ || Madify Resource Authentication Methaod... | | Extended Propertiss... |

Select| Module

Step 2 Map
madules to servers

Step 3 Provide ISP
reloading options for
Web modules

Step 4 Map shared
libraries

Resource
Reference

Target Rescurce JNDI
Name

Login

= configuration

URI

Resaurce
authorization:

| Container

Step 5 Map shared
library relationships

[idbe/DictionaryDE

Browsa...

DictionaryWeb.war, WEB-
INF/web.eml

Step 6 Provide JNDI
names for beans

DictionaryWeb jdbc/DictionaryDB S
Authentication

method:
Step 7 Bind EIB Naone

Business

Step 8 Map EIB
references to beans

Step 9: Map
resource references
to resources

Step 10 Map virtual
hosts for Wab
modules

Step 11 Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Next | Cancel |

Figure 4-11 Administrative console: Map resource references to resources
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11.Specify the virtual host on which the application runs, as shown in Figure 4-12. or
DictionaryApp V2, accept the defaults. Click Next.

Install New Application

Specify options for installing enterprise applicatiocns and modules.

Step 1 Selact Map virtual hosts for Web modules

installation options

Specify the virtual host where you want to install the Web modules that are contained in
Step 2 Map your application. You can install Web modules on the same virtuzl hast or dizperse them
muodules to servers amang several hosts.

Step 3 Provide 159 Apply Multiple Mappings
reloading options for
Web modules

Step 4 Map shared Select| Web module Wirtual host

libraries
D DictiocnaryWeb default_host

Step 5 Map shared
library relationships

Step & Provide JNDI
names for beans

Step 7 Bind EIB
Business

Step 8 Map EIB
references to beans

Step & Map
resource references
to resources

Step 10: Map virtual
hosts for Web
modules

Step 11 Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Previous | Next | Cancel |

Figure 4-12 Administrative console: Map virtual hosts for Web modules
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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.xm1, accept the
defaults. Click Next.

Install New Application

Specify options for installing enterprise applicatiocns and modules.

Step 1 Selact Map context roots for Web modules
installation options
Context root defined in the deployment descriptor can be edited.

Step 2 Map

modules to servers Web module URI Context Root

DictiocnaryWeb DictionaryWeb.war, WEB-INF/web.xml |,.’Di|:tiunaryWeb

Step 3 Provide 15P
reloading options for
Web modules

Step 4 Map shared
libraries

Step 5 Map shared
library relationships

Step & Provide JNDI
names for beans

Step 7 Bind EIB
Business

Step 8 Map EIB
references to beans

Step & Map
resource references
to resources

Step 10 Map virtual
hasts for Web
madules

Step 11: Map
context roots for
Web modules

Step 12 Metadata
for modules

Step 13 Summary

Previous | Next | Cancel |

Figure 4-13 Administrative console: Map context roots for Web modules
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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.

Install New Application ? =

Specify options for installing enterprise applicatiocns and modules.

Step 1 Selact Metadata for modules

installation options

The metadasta-complete sttribute defines whether the deployment descriptor for this
Step 2 Map module is complete. If metadata-complete is set to "true", annotations that specify
muodules to servers deployment infarmation are ignored.

Step 2 Provide 1SP Module URI metadata-complete attribute

reloading options for
Web modules

DictionaryElB.jar | DictionaryEJB.jar, META-INF/ejb-jar.xml I:‘

DictiocnaryWeb DictionaryWeb.war, WEB-INF/weab.xml I:‘

Step 4 Map shared
libraries

Step 5 Map shared
library relationships

Step 6 Provide JNDI
names for beans

Step 7 Bind EIB
Business

Step 8 Map EIB
references to beans

Step & Map
resource references
to resources

Step 10 Map virtual
hasts for Web
madules

Step 11 Map
context roots for
Web modules

Step 12: Metadata
for modules

Step 13 Summary

Previous | Next | Cancel |

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

Install New Application iy =

Step 1 Select
installation options

Specify options for installing enterprise applications and modules.

Summary

Summary of installation opticns

Step 2 Map 5
madules to servers Options Values
Precompile JavaServer Pages files No
Step 3 Provide ISP
reloading options for Directery to install application
holE et Distribute application Yes
Step 4 Map shared Use Binary Configuration No
libraries
Deploy enterprise beans No

Step 5 Map shared
library relationships

Application name

DictionaryApp

Create MBeans for resources Yeas
Step & Provide JNDI Override class reloading settings for Web and EIB N
names for beans modules 5
Step 7 Bind EIB Reload interval in seconds
Business Deploy Web services Mo
Step 8 Map EIB Validate Input off/warn/fail warn
referances to beans Process embedded configuration No
Step 9 Map e .\ dlI=755#%.%\.50=755%.%\.a=7554.*
resource references 4.sl=755
to resources Application Build 1D Unknown
Step 10 Map virtual Allow dispatching includes to remote resources No
hosts for Web Allow servicing includes from remote rescurces No
madules
Business level application name
Step 11 Map 2 -
EmEET e Asynchronous Request Dispatch Type Disabled
web modules Allow EJB reference targets to resolve No
automatically
Step 12 Metadata
= Cell/Node/Server Click here

for modules

Step 13: Summary

Previous | Finish | Cancel |

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

AdminApp.install('C:/DictionaryApp/version
2/DictionaryApp.ear',['-appname’,
'DictionaryApp', '-
MapResRefToEJB','[[DictionaryWeb ""
DictionaryWeb.war,WEB-INF/web.xml
jdbc/DictionaryDB javax.sql.DataSource
jdbC/D'iCt'ionaryDB unoun ||||]]|’|_
MapWebModToVH', ' [[DictionaryWeb
DictionaryWeb.war,WEB-INF/web.xml
default_host]]']);

AdminConfig.save(); #We must save the
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application to the configuration repository
before it can be started

AppManager =
AdminControl.queryNames (' type=ApplicationManager,
process=serverl,*');

AdminControl.invoke (AppManager,
'startApplication', 'DictionaryApp');

Accessing DictionaryApp V2
You can access DictionaryApp V2 at the following URL:

http://Tocalhost:9080/DictionaryWeb/DictionaryServiet

DictionaryApp V2 looks similar to Figure 4-16.

@ - c h; ,J http:/focalhost: 3080 /DictionaryWeb DictionaryServiet?word =IBM&action =L OOKUP&definition=

| ' wsbictionary
Welcome to WSDictionary!
Enter word: IBM | LOOKUP JPA

INTERNATIONAL BUSINESS MLCHINES
Enter definition:

DEFINE

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.

© Copyright IBM Corp. 2010. All rights reserved. 121



5.1 DictionaryApp V3 overview

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

>| Database I<

DictionaryJDBCAdapter DictionaryJPAAdapter

A

A

LookupLogger DictionaryQueue

—

— DictionaryManager

—1_ Session Bean
A

DefineLogger

DictionaryTopic

DictionaryServlet

A

lookup.jsp

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

122  WebSphere Application Server for Developers V7



» “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 DictionaryManagerlLocal.java

public Entry lookup(String word) throws Exception;

public void handleSessionData(String action, String description)
throws Exception;

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

@Stateless
@TransactionAttribute(TransactionAttributeType.NOT_SUPPORTED)
public class DictionaryManagerBean implements DictionaryManagerlLocal {

@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;

Chapter 5. Incorporating JMS and MDBs into DictionaryApp V3 123



public Entry Tookup(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) {

124  WebSphere Application Server for Developers V7



DataManager.logError(e);

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 1og.

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

Example 5-3 LookupLoggerBean.java

package com.ibm.dictionaryapp.mdb;

import javax.ejb.ActivationConfigProperty;
import javax.ejb.MessageDriven;

import javax.jms.Message;

import javax.jms.MessagelListener;

import com.ibm.dictionaryapp.datautil.Logger;

@MessageDriven(activationConfig = {
@ActivationConfigProperty(propertyName = "destinationType", propertyValue =
"javax.jms.Queue"),
@ActivationConfigProperty(propertyName = "destination", propertyValue =
"jms/DictionaryQ") })
public class LookuplLoggerBean implements Messagelistener {
public void onMessage(Message message) {
try {
String description = message.getStringProperty("description");
Logger.logAction("LOOKUP", description);
} catch (Exception e) {
Logger.logError(e);

}

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 SystemQut Tog.

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

Example 5-4 DefineLoggerBean.java

package com.ibm.dictionaryapp.mdb;
import javax.ejb.ActivationConfigProperty;

import javax.ejb.MessageDriven;
import javax.jms.Message;
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import javax.jms.Messagelistener;
import com.ibm.dictionaryapp.datautil.lLogger;

@MessageDriven(activationConfig = {
@ActivationConfigProperty(propertyName = "destinationType", propertyValue =
"javax.jms.Topic"),
@ActivationConfigProperty(propertyName = "destination", propertyValue =
"jms/DictionaryT") })
public class DefinelLoggerBean implements MessagelListener {
public void onMessage(Message message) {
try {
String description = message.getStringProperty("description");
Logger.logAction("DEFINE", description);
} catch (Exception e) {
Logger.logError(e);

}

5.2.5 DictionaryServiet.java

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

Example 5-5 DictionaryServiet.java

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.

Server Client
EJB Container Web Container
MDB Enterprise Application

A

Activation / " . / Connection
Specifications\ | A\ " e Factory

y
Resolrces Resources

N P —

Message Engine

Destination

g

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
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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.

Buses

A service integration bus supports applications using message-based and service-oriented architectures. A
bus is a group of interconnected servers and clusters that have been added as members of the bus.
Applications connect to a bus at one of the messaging engines associated with its bus members.

Preferances

Mew Delets

ElelealE

Select Name & Description Security I

M

Total O

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.

Create a new bus

(The t step of the Configure the attributes of your new bus.

wizard depends on
4 Enter the name for your new bus.
decisions made in the Y

e Dictionary5IBus

. Step 2: Confirm
create of new bus

D Bus security

Mext Cancel

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

Create a new Service Integration Bus =

Create 3 new Service Integration Bus.

Step 1: Create s Confirm create of new bus
new bus

. The following is a summary of your selections. To complete
5t 2: Confi
= cr::te of ::“:r:;s the bus creation, dick Finish. If there are settings you wish to
change, click Previous to review bus settings.

Summary of actions:

MNew bus "DictionarySIBus" vill be
created with bus security setting
"Disablad".

Previous | Finish | Cancel |

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.

Administrative Scripting Commands

Administrative Scripting Commands

The wsadmin scripting commands that map to acticns on the administrative conscle display in the Jythen language.

Preferences

Administrative Scripting Command

AdminTask.createSIBus('[-bus DictionarySIBus -busSecurity false -scriptCompatibility 6.1 1')

AdminTask.listSIBuses()

Total 2

Figure 5-6 Administrative console: Administrative Scripting Commands
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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.

=

Buses

Buses

A service integration bus supports spplications using message-based and service-oriented architectures. A
bus is & group of interconnected servers and clusters that have been added =5 members of the bus.
Applications connect to 2 bus at one of the mess=zging engines associated with its bus members.

Preferences

Description Security [

Select | Name &

¥ou can administer the following resources:

O

Total 1

DictisnarySIBus | Disabled

Figure 5-7 Administrative console: Buses
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6. Select DictionarySIBus. This selection takes you to Buses — DictionarySIBus, as
shown in Figure 5-8.

Buses rE

Buses > DictionarySIBus

A service integration bus supports applications using message-based and service-oriented architectures. A
bus is a group of interconnected servers and clusters that have been added 25 members of the bus.
Applications connect to a bus at one of the messaging engines associated with its bus members.

Configuration | Local Topology

General Properties

Topology

Name
Bus members

|Dicticnar',-SIEuE |

Messaging engines

JuID Foreign bus
connections

[1ezB=8FsER72003C | -

Bootstrap members
Description

Destination resources

Destinaticns

Mediations

Services

Inter-engine transport chain Inbound services

Cutbound services

WS-Notification

D Discard messages services

Belizsble messaging

Configuration reload enabled state
Default messaging engine high message threshold Additional Properties
|50EIDD messages

Custom properties
Limit the range of available bootstrap members to: Security

@ All members of the cell with the Service Integration Bus
Service enabled

O Bus members and nominated bootstrap members

O Bus members anly

apply | [ ok | | Reset | [ cancel

Figure 5-8 Administrative console: DictionarySIBus
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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.

Buses

Buses > DictionarySIBus > Bus members

Bus members are the servers, WebSphere M servers and clusters that have been added to the bus.

Preferences

e

_Add || Remove

E=EE

Select | Name 2 Type 7: Messaging engine policy assistance

None

Total O

~
£

Figure 5-9 Administrative console: Bus members

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
Next.

Add & server, cluster or @ WebSphere MQ server 25 = new member of the bus.

Step 1: Select Select server, cluster or WebSphere MQ server
server, cluster or
WebSphere MQ

eerver Choose the server, cluster or WebSphere MG server to add to

the bus

(The next step of the

wizard depends on @ Server | devlode:serverl [l”
decisions made in the
current step)

O WebSphere S

MO server

Step 2@ Summary

MNext Cancel

Figure 5-10 Administrative console: Add a new bus member
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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.

Select message store type =

Choose the type of mess=ge store for the persistence of messzge state

Step 1: Select Select the type of message store
server, cluster ar
WebSphere MQ

sarver Choose the type of message store for the persistence of

message state
Step 1.1: Select

the type of @ File store
message store

(The next step of

the wizard depends
on decisions made
in the current step)

O Data store

Step 2: Summary

Previous | Next | Cancel |

Figure 5-11 Administrative console: Add a new bus member: Select the type of message store
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10.Specify the file storage options for your SIBus member. For DictionaryApp V3, accept the
defaults, as shown in Figure 5-12. Click Next.

Specify file store properties =

Provide the properties for the file store

Step 1: Selact Configure file store
sarver, cluster ar
WebSphare MQ

Specify the properties for the file store

sarver
Step 1.1: Select Log
the type of i
message store # Log size
[100 | me
Step 1.2:
Configure file @ pefault log directory path

store
O Log directory path

Step 2: Summary |

Store

Same settings for permanent and temporary
stores
Permanent and temporary storas

# Minimum permanent store size
[zoo ME

I:l Unlimited permanent store size

# Maximum permanent store size
[s00 | me

@ Default permanent store directory path
O Permanent store directory path

Previocus | Next | Cancel |

Figure 5-12 Administrative console: Add a new bus member: Configure file store
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11.Specify storage parameters to improve the performance of messaging. For DictionaryApp
V3, accept the defaults, as shown in Figure 5-13. Click Next.

Improve messaging performance -

Tune zpplicaticn server for messzging performance.

Step 1: Select Tune performance parameters
sarver, cluster or

WebSphere MQ

Eerver To improve performance of messaging within the application
server, the proposed Java Virtual Machine settings are

Step 1.1: Select advised. By default the initial and maximum JVM settings will
the type of remain unchanged, select the 'Change heap sizes' checkbox
to modify the settings to the proposed values. On machines
with low amounts of physical memaory size or large numbers of
application server instances, it maybe necessary to reduce the
proposed values accordingly.

message store

Step 1.
Configure file
store

I:l Change heap sizes

Step 1.3: Tune

performance

parameters Current heap Proposed heap
Sizes Sizes

Step 2: Summary

Initial JWM heap |_ MBE ME
size
Maximum JV¥M 0 | me | ME
heap size

Previous | Next | Cancel |

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.

Add a server, cluster or a WebSphere M server as a new member of the bus.

Step 1: Select Summary
server, cluster or
WebSphere MG
e The actions that will be performed when selecting "Finish".
Step 1.1: Select Adding server "devNodeiserverl"” a= member of bus "DictionarySIBus”.
the type of
message store File store settings:
- Log siz= "100"
Step 1. - Log directory path "Using default valus"
Configure file - Minimum permenent store size "200"

- Maximum permenent store size "300"
- Permenent store directory path "Using default valus”
Step 1.3: Tune - Minimum termporary store size "200"
T - Maximum temporary store size "300"
g:rameters - Temporary store directory path "Using default valus” lﬂ

store

=» Step 2: Summary

Previous | Finish | Cancel |

Figure 5-14 Administrative console: Add a new bus member: Summary
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Administrative Scripting Commands -

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.

Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conscle display in the Jython langusge.
Preferences

Administrative Scripting Command

AdminTask.addSIBusMember('[-bus DictionarySIBus -node deviode -server serverl -fileStore -logSize 100
-minPermanentStareSize 200 -maxPermanentStoreSize 300 -unlimitedPermanentStoreSize falze
-minTemporaryStoreSize 200 -maxTemporaryStoreSize 500 -unlimitedTemporaryStoreSize false ')

AdminTask.listSIBusMembers('[-bus DictionarySIBus ')

Taotal 2

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.

— i A N wE

Buses > DictionarySIBus > Destinations

A& bus destination is defined on a service integration bus, and is hosted by one or more locations within the bus.
Applications can attach to the destination 2= producers, consumers, or both to exchange messages.

Preferences

New | Dielets Mediates Unmediate

ElElEl

Select| Identifier & Bus

s

Type I | Description

-~
nr

o~

Mediation

4k

“ou can administer the following resources:

D Defzult. Topic.Space DictionarySIBus | Topic
space

D SYSTEM.Exception.Destinaticn.deviode.serverl- | DictionarySIBus | Queus
DicticnarySIBus

Total 2

Figure 5-16 Administrative console: Destinations
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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.

Create new destination =

Create 3 new destination on this bus.

Salect destination type

@ Queus

O Topic space

O Alias
O Foreign

Mext Cancel

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.

Create a new gueue for point-to-point messaging.

Step 1: Set queune Set queue attributes
attributes

Configure the attributes of your new qusue
Step 2: Assign the

queue to a bus #+ Identifier

member lDi:tiunarySIElQueue

Step 3: Confirm Description
queus creation

Mext Cancel

Figure 5-18 Administrative console: Set queue attributes
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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.

Create 2 new gueue for point-to-point messaging.

Step 1: Set queus Assign the queue to a bus member
attributes
#Assign the queue to a bus member that will store and process
the messages for the queue.

Step 2: Assign the

queue to a bus

member Bus member

Step 2: Confirm
queue creation

Previous | Next | Cancel |

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.

Create a new gueue for point-to-point messaging.

Step 1: Set gueus
attributes

Step 2! Assign the
queus to a bus
member

Step 3: Confirm
queuwe creation

Confirm queue creation

To complete creation of the queue, dick Finish. If you want to
change any s=lections, click Previous.

Summary of actions:
MNew queue "DictionarySIEQueus" will be

created.

A Queue point for "DictionarySIBQueus"
vill be created for bus member
"devModeiserverl” of bus
"DictionarySIBus".

Finich |

Previous |

Cancel |

Figure 5-20 Administrative console: Confirm queue creation summary
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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.

Administrative Scripting Commands E
Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.
Preferences

Administrative Scripting Command

AdminTask.createSIEDestination('[-bus DictionarySIBus -name DictionarySIBEQueues -type Queue -reliability
ASSURED_PERSISTENT -description -node devNode -server serverl ]')

AdminTask.listSIBDestinations('[-bus DictionarySIBus ]')

Total 2

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.

Creste new destination . 5|
Create a new destination on this bus.
B B

Salect destination type

Queues
Topic space

Alias

O0®O0

Foreign

UEx't Cancel

Figure 5-22 Administrative console: Create new destination
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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.

Create new topic space =i

Crezte = new topic space for publish/subscribe messaging.

Step 1: Set topic
space Attributes

Set topic space Attributes

Configure the attributes of your new topic space
Step 2: Confirm
topic space creation # Identifier
[Dictionarys1BTopic |

Description

Mext Cancel

Figure 5-23 Administrative console: Set topic space Attributes

21.1n the Confirm topic space creation page, review your selections, and click Finish to
create the DictionarySIBTopic, as shown in Figure 5-24.

Create new topic space -

Create a new topic space for publish/subscribe messaging.

Step 1: Set topic Confirm topic space creation
space Attributes

The following is @ summary of your s=lections. To complete
Step 2: Confirm

F - creation of the topic space, click Finish. If you want to change
topic space creation any selections, click Previous.

Summary of actions:

New topic space "DictionarySIBTopic" will
be created.

Publication points for
"DictionarySIBTopic" will be created on
all bus members of bus "DictionarySIBus".

Previous | Finish | Cancel |

Figure 5-24 Administrative console: Create new topic space summary
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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.

Administrative Scripting Commands E

Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.
Preferences

Administrative Scripting Command

AdminTask.createSIEDestination('[-bus DictionarySIBus -name DictionarySIBTopic -type TopicSpace -reliability
ASSURED_PERSISTENT -description 1')

AdminTask.listSIBDestinations{'[-bus DictionarySIBus 1)

Total 2

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.1og 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.web
sphere.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.web
sphere.pmc.express.doc/ref/rjj_c1i_busm_add.htm]
For DictionaryApp V3, the script looks like this script:

AdminTask.addSIBusMember('-bus DictionarySIBus -node devNode -server serverl
-fileStore');
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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 S1Bus 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.web
sphere.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 serverl')

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

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

142

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
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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.
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.

Queue connection factories ‘ TEC
Queue connection factories
A queue connection factory is used to create connections to the associated JMS 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.
‘ Node=devNode, Server=serverl [v ]|
Preferences
New Delete
B B[P
Select| Name & JNDI name £ Provider £ Description £ Scope
None
Total 0

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.

Queue connection factories A, N v

Queue connection factories » Select JMS resource provider

Scope |cells:devCel:nodes:devNode:servers:server

Select the provider with which to create the Queue connection factory. The following providers support the
selected resource type and are available at the selected scope.

® Default messaging provider
O v5 default messaging provider

O WebSphere MQ messaging provider

oK Cancel

w =

Figure 5-27 Administrative console: Select JMS resource provider
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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.

Queue connection factories

Queue connection factories > Default messaging provider > New

for the default messaging provider.

Configuration

A IMS queue connection factory is used to create connections to the associated JMS provider of JMS queues, for point-
to-point messaging. Use queue connection factory administrative objects to manage JMS queue connection factories

General Properties

Administration

Scope

|Node=devNode,Server:serverl |

Provider

|Default messaging provider |

+ Name
|cht:\orlar\;'QL.leueFacT:oryr

+ JNDI name
|]ms!DictionaryQCF

Description

Category

Connection

% Bus name
‘ DictionarySIBus hd |

Target
|
Target type

| Bus member name [L”

7=

The additional properties will
not be available until the
general properties for this
item are applied or saved.

Additional Properties

Related Items

Figure 5-28 Administrative console: Default messaging provider
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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.

Administrative Scripting Commands E
Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.

Preferences
Administrative Scripting Command

AdminTask.createSIBIMSConnectionFactory('serverl{cells/devCell/nades/deviode/servers/sarvarl |server.xml)’.
'[-type gqueus -name DicticnaryQueusFactory -jndiName jms/DictionaryQCF -description -category -buslame
DictionarySIBus -nonPersistentMapping ExpressNonPersistent -readAhead Default -tempQueueNamePrefix -target
-targetType BusMember -targetSignificance Preferred -targetTransportChain -providerEndPoints
-connecticnProximity Bus -suthDataAlias -containerAuthalias -mappingalias -shareDatzSourceWithCMP false
-lagMissingTransactionContext false -manageCachedHandles false -xaRecoveryAuthilizs -persistentMapping
ReliablePersistent -consumerDoesNotModifyPayloadAfterGet false -producerDoesNotMadifyPayloadAfterSet false]')

Total 1

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.

Queves A A W W 7

Queuwes

A JMS queue is used as 2 destination 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.

| Node=devNode, Server=serverl V]|

Preferences

Mew Delsts
ClEEEIE

Select Name 2 JNDI name Provider

~ iotion 7 ~
i Description Scope [
None

Total 0

Figure 5-30 Administrative console: Queues
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7. Select a JMS resource provider. For DictionaryApp V3, select Default messaging
provider, as shown in Figure 5-31. Click OK.

Queues T E

Queves > Select IMS resource provider

Scope | cells:devCell:nodes:devil odeiserversisarve

Selact the provider with which to create the Queue. The following providers support the
selected resource type and are available st the selected scope.

@ Default messaging provider
OVS default messaging provider

O WebSphere M messaging provider

OK Cancel

Figure 5-31 Administrative console: Select JMS resource provider
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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.

Queves > Default messaging provider > New

A IMS queue is used as = destination for point-to-point messaging. Use JMS queue destination administrative objects to manage IJMS queues for

the default messaging provider.

Configuration

General Properties

Administration

Scope

Related Items

|Ncde=deu—che,Ser"-er=Eer"-er1

Provider

|DeFau|t messaging provider

# Name
|Di|:tionar‘,rJMSQueue

# JNDI name
|j|'|'E_."Di|:tionar',rQ

Ciescription

Connection

Bus name
DictionarySIBus [V]|

# Queue name

| DicticnarySIBEQueue

Time to live

millisecands

Priority

Figure 5-32 Administrative console: New queue
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Administrative Scripting Commands E

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.

Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.
Preferences

Administrative Scripting Command

AdminTask.createSIEIMSQueusl'serveri{cells/deviell/nodes/deviode/servers/serverl |server.xmll’, '[-name
DictionarylM5Queue -jndiName jms/DicticnaryQ -description -deliveryMode Application -readAhead AsConnection
-busName DictionarySIBus -queuelame DictionarySIEQueue -scopeToLocal QP false -producerBind false
-producerPreferLocal true -gatherMessages false]')

Total 1

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:

In the administrative console, click Resources — JMS — Topic connection factories in
the navigation tree.

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.

Topic connection factories

A topic connection factory is used to create connections to the associated JMS provider of IMS topic
destinaticns, for publish and subscribe messaging.

B Scope: Cell=dewCell, 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.

| Node=devNode, Server=serverl |[¥|

Preferances

Mew Delete
e

Select Name & INDI name I3 Provider Description Scope

Nane

Total O

Figure 5-34 Administrative console: Topic connection factories
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Select the messaging provider for your connection factory. For DictionaryApp V3, choose

Default messaging provider, as shown in Figure 5-35. Click OK.

Topic connection factories

Topic connection factories > Select IMS resource provider

Scope | cells:devCell:nodes:devil odeiserversiserve

Selact the provider with which to create the Topic connection factory. The following providers
support the selected rescurce type and are available at the sslected scope.

@ Default messaging provider

OVS default messaging provider

O WebSphere M messaging provider

OK Cancel

e

Figure 5-35 Administrative console: Select JMS resource provider
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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.

Topic connection factories

Topic connection factories » Default messaging provider > New

& IJMS topic connection factory is used to create connections to the associated JMS provider of JMS topics, for
publish/subscribe messaging. Use topic connection factory administrative objects to manage IMS topic

Configuration

General Properties The additicnal properties
vill not be available until
Administration the general properties for
this item are applied or
Scope saved.
|Ncde=de‘;l"lcde,Ser';er=3er';er]. | Additional Properties
Provider

|Defau|t messaging provider |

# Mame
|Di|:ti0naryTopi|:FactDr',r Related Items

# JNDI name
[irrs/Dictionary TCF

Description

Category

Connection

# Bus name
| DictionarySIBus [jg|

Targst

Target type

Bus member name [_‘_’Jl

Target significance
Freferrad [jﬁ_*_]
Target inbound transport chain

Provider endpoints

Connection proximity

Figure 5-36 Administrative console: New topic connection factory
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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.

Administrative Scripting Commands E

Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.

Preferences

Administrative Scripting Command

AdminTask.createSIBIMSConnectionFactory('serverl{cells/devCell/nades/deviode/servers/sarvarl |server.xml)’.
'[-type topic -name DicticnaryTopicFactary -jndiName jms/DictionaryTCF -descripticn -category -bushame
DictionarySIBus -clientID -nonPersistentMapping ExpressiNonPersistent -readAhead Default -tempTopiclamePrefix
-durableSubscriptionHome devNode.serverl-DictionarySIBus -shareDurableSubscriptions InCluster -target
-targetType BusMember -targetSignificance Preferred -targetTransportChain -providerEndPoints
-connecticnProximity Bus -suthDataAlias -containerAuthalias -mappingAlias -shareDatzSourceWithCMP false
-legMissingTransactionContext false -manageCachedHandles false -xaRecoveryfuthilias -persistentMapping
ReliablePersistent -consumerDoesNotModifyPayloadAfterGet false -producerDoesMotModifyPayloadAfterSet false]')

Total 1

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
serverl, as shown in Figure 5-38. Click New.

Topics

A JMS topic is used as a destination for publish/subscribe messaging.
B Scope: Cell=dewCell, Node=devNode, Server=serverl
Scope specifies the level at which the rescurce definition is visible. For

detailed information on what scope is and how it works, see the scope
settings help.

| Node=devNode, Server=serverl [VJ|

Praferances

[ Mew Delete

El=lalE

Select| Name 2 INDI name I3 Provider Description Scope
MNone
Total 0

Figure 5-38 Administrative console: Topics
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7. Select the JMS provider. For DictionaryApp V3, select Default messaging provider, as
shown in Figure 5-39. Click OK.

Topics > Select JMS resource provider

Scope | cells:devCell:nodes:devil odeiserversiserve

Selact the provider with which to create the Topic. The following providers support the selected
resource type and are available at the selected scope.

@ Default messaging provider
OVS default messaging provider

O WebSphere M messaging provider

OK Cancel

Figure 5-39 Administrative console: Select JMS resource provider
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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.

Topics e

Topics > Default messaging provider > New

A IMS topic is used as a destination for publish/subscribe messzging. Use topic destination administrative objects to
manage JMS topics for the default messaging provider.

Configuration

Ganeral Proparties

Administration Related Items

Scope

|I'lcde=de'.-I'lcde,Ser'.-er=Eer'.-erl |

Provider

|DeFau|t messaging provider |

# Name
[ DictionaryamMsTapic

# JNDI name
|jn's_-"Di|:tionar',rT

Description

Connection

Topic names

Bus name
| DictionarySIBus [» |

# Topic space
DictionarySIETapic [v]|

Time to live

milliseconds

Message priority

Figure 5-40 Administrative console: New topic
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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.

1

Administrative Scripting Commands

Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.
Preferences

Administrative Scripting Command
AdminTask.createSIBIMSTopic) ' serverlicells/devCell/nodes/deviode/servers/serverl |server.xml)’, '[-name
DictionarylMSTopic -jndiName jms/DicticnaryT -description -topicName -deliveryMade Application -readAhead

AsConnection -busMame DictionarySIBus -topicSpace DictionarySIETopic]')

Total 1

Figure 5-41 Administrative console: Administrative Scripting Command

5.5.2 wsadmin scripting
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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:serverl");

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.createSIBJIMSQueue(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
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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.web
sphere.pmc.express.doc/ref/rjn_jmsqueue create.html

For DictionaryApp V3, the script looks like this example:

AdminTask.createSIBJIMSQueue(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.web
sphere.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.
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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.

Activation specifnications

Activation specifications

configuration necessary for them to receive messages.

B Scope: Cell=dewCell, Node=devNode, Server=serverl

settings help.

| Node=devNode, Server=serverl V

Preferences

Mew Delete

Select| Name & INDI name I3 Provider I
MNone

Total O

A IMS activation specification is associated with one or more message-driven beans and provides

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

Description Scope

-
e

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.

Activation specifications > Select IM5 resource provider

Scope cells:devCall:nodes:devil odeiserversiserve

@ Default messaging provider

O WebSphere MQ messaging provider

OK Cancel

Selact the provider with which to create the Activation specification. The following providers
support the selected rescurce type and are available at the sslected scope.

Figure 5-43 Administrative console: Select JMS resource provider
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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.

Activation specifications

Activation specifications > Default messaging provider = New

A IJMS activation specification is associated with one or more message-driven beans and provides the
configuration necessary for them to receive messages.

Configuration

General Properties

Administration Related Items

Scope

|Ncde=de‘;l"lcdefSer';er=Eer';er]. |

Provider

|Defau|t messaging provider |

# Mame

|Di|:ti0naryQueueSpec

# JNDI name
[irs/DictionaryqQs

Description

Dastination
# Destinstion type

# Destination JNDI name
|jrrs_-"Di|:tionar',rQ

Mess=ge selector

# Bus names
| DictionarySIBus [v‘|

Acknowledge mode
| Auto-acknowledge [V]|

Target

Target type

Bus member name [V]l

Target inbound transpart chain

Provider endpoints

wE

Figure 5-44 Administrative console: New activation specifications
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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.

Administrative Scripting Commands E
Administrative Scripting Commands

The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.

Preferences
Administrative Scripting Command

AdminTask.createSIBIMSActivationSpec( ' serverl(cells/devCell/nodes/deviode/servers/serverl |server.xml)’,
'[-name DictionaryQueueSpec -jndilame jms/Dictionary(S -destinationIndiMame jms/DictionaryQ -description
-busName DictionarySIBus -clientld -durableSubscriptionHome devNode.serveri-DicticnarySIBus -destinationType
javax.jms.Queue -messageSelector -acknowledgeMode Auto-acknowledge -subscripticnName -maxBatchSize 1
-maxConcurrency 10 -subscriptionDurability MonDurable -shareDurableSubscriptions InCluster -authenticationAlias
-readAhead Default -targst -targetType BusMember -targetSignificance Preferred -targetTransportChain
-providerEndPeoints -shareDataScurceWithCMP false -consumerDoesNotModifyPayloadAfterGet false
-forwarderDoesNotModifyPayloadAfterSet false -alwaysActivateAllMDEs false -retrylnterval 20
-autoStopSequentialMessageFailure O -failingMessageDelay 0]')

Total 1

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.

Activation specifications

A JMS activation specification iz associated with one or more message-driven beans and provides
configuration necessary for them to receive messzges.

B Scops: Cell=devCell, Node=devNode, Server=serverl
Scope specifies the level at which the resource definition is visible. For

detziled information on what scope is and how it works, ze= the scope
settings help.

| Node=devNode, Server=serverl [V]|

Preferences

Mew Cizlets
D mlealE

Select Name 2 INDT name Provider [ | Description ;| Scope

¥ou can administer the following resources:

I:‘ DictionaryQueueSpec | jms/DictionaryQ5s | Default Node=devNode,Server=serverl
messaging
provider

Total 1

Figure 5-46 Administrative console: Activation specifications
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Select a JMS provider. For DictionaryApp V3, select Default messaging provider, as

shown in Figure 5-47. Click OK.

Activation specifications

Activation specifications > Select IMS resource provider

Scope | cells:devCell:nodes:devil odeiserversiserve

Selact the provider with which to create the Activation specification. The following providers
support the selected rescurce type and are available at the selected scope.

@ Default messaging provider

O WebSphere M messaging provider

TE

OK Cancel

Figure 5-47 Administrative console: Select JMS resource provider
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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.

Activation specifications rE

Activation specifications > Default messaging provider = New

A IJMS activation specification is associated with one or more message-driven beans and provides the
configuration necessary for them to receive messages.

Configuration

General Properties

Administration Related Items

Scope

|Ncde=de‘;l"lcdefSer';er=Eer';er]. |

Provider

|Defau|t messaging provider |

# Mame

|Di|:ti0naryTopi|:Spec

# JNDI name
[jrs/Dictionary TS

Description

Dastination
# Destinstion type

# Destination JNDI name
|jrrs_-"Di|:tionar',rT

Mess=ge selector

# Bus names
| DictionarySIBus [v‘|

Acknowledge mode
| Auto-acknowledge [V]|

Target

Target type

Bus member name [V]l

Target inbound transpart chain

Provider endpoints

Figure 5-48 Administrative console: New Activation specifications
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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.

Administrative Scripting Commands =

Administrative Scripting Commands
The wsadmin scripting commands that map to actions on the administrative conseole display in the Jython language.

Preferences

Administrative Scripting Command

AdminTask.createSIBIMSActivationSpec('serverl(cells/devCell/nodes/deviode/servers/serverl |server.xml)’,
'[-name DictionaryTopicSpec -jndiMame jms/DicticnaryTS -destinationlndiName jms/DictionaryT -description
-busName DictionarySIBus -clientld -durableSubscriptionHome devNode.serveri-DicticnarySIBus -destinationType
javax.jms.Topic -messageSelector -acknowledgeMode Auto-acknowledge -subscripticnlame -maxBatchSize 1
-maxConcurrency 10 -subscriptionDurability MonDurable -shareDurableSubscriptions InCluster -authenticationAlias
-readAhead Default -targst -targetType BusMember -targetSignificance Preferred -targetTransportChain
-providerEndPeoints -shareDataScurceWithCMP false -consumerDoesNotModifyPayloadAfterGet false
-forwarderDoesNotModifyPayloadAfterSet false -alwaysAdtivateAllMDEs false -retrylnterval 20
-autoStopSequentialMessageFailure O -failingMessageDelay 0]')

Total 1

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:serverl");

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
-destinationdndiName 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.web
sphere.pmc.express.doc/ref/rjn_jmsas create.htm]

For DictionaryApp V3, the script looks like this example:

AdminTask.createSIBJMSActivationSpec(id, '-name DictionaryQueueSpec -jndiName
jms/DictionaryQS -destinationType Queue -destinationdndiName jms/DictionaryQ
-busName DictionarySIBus');
AdminTask.createSIBJMSActivationSpec(id, '-name DictionaryTopicSpec -jndiName
jms/DictionaryTS -destinationType Topic -destinationdndiName jms/DictionaryT
-busName DictionarySIBus');
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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.

Install New Application i

Specify opticns for installing enterprise applications and modules.

Stap 1 Selact Bind listeners for message-driven beans
installation options

Each message-driven enterprise bean in your applicatien or module must be bound to a listener port name or to an activation
Step 2 Map specification JNDI name. When a message-driven enterprise bean is bound to an activation specification JNDI name you can also
modules to servers specify the destination JNDI name and zuthentication alias.
Step 3: Bind Apply Multiple Mappings
listeners for EOeeRpOoNg e
message-driven
beans

Select| EIB module EIB URI Messaging type Listener Bindings
Step 4 Bind T i

DictionaryElB.jar | LookupLoggerBean | DictionaryEJE.jar, META- | javax.jms.Messagelistener
message O yEIB.j pLogg naryEIE.jar, J 3] a :
destination INF/ejb-jar.ml O Listaner port
references to Name
adrministered objocts | ) [ [ I
Step 5 Map @ Activation Specification
resource references Target Resource JNDI
to resources Name
jme/Dictionary QS

Stap & Map wvirtual Destination JNDI name

hosts for Web

jme/Dictionary Q)
modules

ActivationSpec
authentication alias

Step ¥ Summary

D DictionaryElB.jar | DefineloggerBean | DictionaryEJB.jar, META- | javax.jms.Massagelistener O "
INF/ejb-jar.xml Listener port

Name

@ Activation Specification
Target Resource JNDI
Name
jms/Dictionary TS
Destination JNDI name
jms/Dictionary T
ActivationSpec
authentication alias

Previous | Next | Cancel |

Figure 5-50 Administrative console: Bind listeners for message-driven beans
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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.

Install New Application

Step 1 Select

installation options

Step 2 Map
maodules to servers

Step 3 Bind
listeners for
message-driven
beans

Step 4: Bind
message

?
Specify options for installing enterprise applications and modules.
Bind message destination ref: es to administ d objects
Each message destination reference that is defined in your application must map to an enterprise bean.
Apply Multiple Mappings
(]

Message

Select| Module EIB URI destination Type Target Resource JNDI Name
object

D DictionaryElB.jar | DictionaryManagerBean DictionaryE1B.jar, META- jms/DictionaryT | Refarance ijfDiCtiOl"lal'yT ]

destination
raferances to
administerad
objects

Step 5 Map
resource references
to resources

Step & Map virtual
hosts for Web
modules

Step 7 Summary

Previous | Mext |

INF/ejb-jar.xml

DictionaryEIB.jar

DicticnaryManagerBean

DictiocnaryEIB.jar. META-
INF/ejb-jar.xml

jms/DictionaryQ | Referance ij,‘DiCtiOﬂaWQ IJ

Cancel |

Figure 5-51 Administrative console: Bind message destination references to administered objects
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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.

Install New Application (#l

Specify options for installing enterprise applications and modules.

Step 1 Select Map ce refi ces to ces
installation options

Each rescurce reference that is defined in your application must be mapped to a resource.

javax.jms.QueueConnectionFactory

| Set Multiple JNDI Names ~ || Maodify Resource Authentication Method... || Extended Properties... |

Step 2 Map
modules to servers

Step 3 Bind
listeners for

message-driven

beans

it Resource Target Resource JNDI Login
Step 4 Bind Select| Module =2 =i Referance Name configuration
message
destination Resource
refarances to authorization:

administered objects B
DictionaryEJB.jar, META- Container

D DicticnaryEJB.jar | DictionaryManagerBean jms/DictionaryQCF

Step 5: Map INF/ejb-jar.xml Authentication
resource references method:
to resources
None
Step & Map virtual
hosts for Web
modules javax.jms.TopicConnectionFactory
Step 7 Summary | Set Multiple JNDI Names ~ || Modify Resource Authentication Method... | | Extznded Properties... |
Resource Target Resource JNDI Login
Select| Module BB sl Reference Name configuration
Resource

authorization:

ime/Dictionary TCF Container

DicticnaryEJB.jar, META-

D DictionaryElB.jar | DicticnaryManagerBean INF/ajb-jar.xml jms/Dictionary TCF @ e
method:
None
javax.sql.DataSource
| Set Multiple JNDI Names ~ || Maodify Resource Authentication Method.., | | Extended Properties.., |
Selact Module EIB| URI TEEEiEs Target Rescurce JNDI Name Login configuration
Reference
Resource
authorization:
ki " jdbe/DicticnaryDE Container
O DictionaryWeb ?h"';t‘,'“”zr"wfb'war’wm jdbc/DictionaryDB J L o
W m Authentication
method:
None

Previous | MNext | Cancel |

Figure 5-52 Administrative console: Map resource references to resources

The remaining sections of the installation look similar to previous installations.
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5.7.2 wsadmin scripting

Example 5-6 is the script for redeploying DictionaryApp V3.

Example 5-6 wsadmin script for redeploying DictionaryApp V3

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 "" "" "" T[ DictionaryEJB.jar
DictionaryManagerBean DictionaryEJB.jar,META-INF/ejb-jar.xml jms/DictionaryTCF
Jjavax.jms.TopicConnectionFactory jms/DictionaryTCF "" "" "" ][ DictionaryWeb ""
DictionaryWeb.war,WEB-INF/web.xml jdbc/DictionaryDB javax.sql.DataSource
jdbc/DictionaryDB "" "" "" 7] -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 1]
-BindJndiForEJBMessageBinding [[ DictionaryEJB.jar LookupLoggerBean
DictionaryEJB.jar,META-INF/ejb-jar.xml "" jms/DictionaryQS jms/DictionaryQ "" ][
DictionaryEJB.jar DefinelLoggerBean DictionaryEJB.jar,META-INF/ejb-jar.xml ""
jms/DictionaryTS jms/DictionaryT "" 111" )

AdminConfig.save();

appManager = AdminControl.queryNames('type=ApplicationManager,process=serverl,*);
AdminControl.invoke(appManager, 'startApplication','DictionaryApp');

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.

Chapter 5. Incorporating JMS and MDBs into DictionaryApp V3 165



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://lTocalhost:9080/DictionaryApp/DictionaryServiet

DictionaryApp V3 looks similar to Figure 5-53.

@ - c h; ,J http:/focalhost: 9080 /DictionaryWeb /DictionaryServiet?word =IBM&action =L OOKUP&definition=

| ' wsbictionary
Welcome to WSDictionary!

Enter word: IBM LODKUP O pa

INTERNATICNAL BUSINESS MARCHINES

Enter definition:

DEFINE

Figure 5-53 DictionaryApp V3

After looking up and defining a few words, you can check your SystemOut. 1og 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

[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 (Ul) 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.
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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/

Overview

The IBM WebSphere Application Server Feature Pack for Web 2.0 extends the reach of
Service Oriented Architecture { SOA).

It provides a supported, open Asynchronous JavaScript and
XKML (Ajax) development framewark that leverages existing
304 and JEE assets to deliver rich user experiences.

Click here to get.
WebSphere Applica
Server Feature

Pack for Web 2.0

v

- Web 2.0 to S0A Connedctivity allows Ajax clients and mash-ups to leverage external web
semices, internal S0A senvices, and JEE assets

* |BM supported distribution of Apache Wink (link resides outside of ibm.com) provides
standards based (JAX-RE) development of RESTul Weh Services

- Ajax Messaging connects Web applications to realtime updated data like stock quotes or
instant messaaging.

+ Ajax Development Toolkit for WebSphere Application Server based on Dojo (dojotoolkit.org)
with IBM extensions.

- Feature Facks are optionally installable, no-charge product extensions that offer targeted,
incremental new features and capabilities.

+ The Feature Pack for Web 2.0 is available for IBM WebSphere Application Server V6.0, VE.1,
V7.0 and Web3phere Application Server Community Edition v2.0 and V2.1,

= View features and benefits

Figure 6-1 WebSphere Application Server Feature Pack download

2. Select Click Here to get WebSphere Application Server Feature Pack for Web 2.0.
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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.

Returning visitors
IBM 1D: {usually e-mail address)

= Forgot your IBM ID?
=+ Getan IBMID

Password®

=+ Forgot your password?

0 Signin

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.

Offering

@ WebSphere Application Server Version 6.0.2, 6.1 and

VT7.0.0
Verzion 1.0.1

Languages:

Chinese Simplified, Chinese Traditional, Czech, Englizh, French,
German, Hungarian, kalian, Japanese, Korean, Polish, Portuguese
Brazilian, Ruz=ian, Spanizh, Turkizh

VWebSphere Application Server Community Edition, V2.0,
and V2.1
Verzion 1.0.1

Languages:

Chinese Simplified, Chinese Traditional, Czech, Englizh, French,
German, Hungarian, ftalian, Japanese, Korean, Pelish, Pertuguese
Brazilian, Russian, Spanizh, Turkish

@ Continue

Platform

Al
HP-UX 11i
iSeries
Linux for
System p
Linux for
System x
255eries
Linux for
System z
Solaris
Windows
z/0s

Al

Linux for
System p
Linux for
System x
885eries
Windows

Format

download

download

Figure 6-3 IBM WebSphere Application Server Feature Pack for Web 2.0 offerings
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5. Complete the licensing agreement form on the next page as appropriate, as shown in
Figure 6-4. Click | confirm.

License

Toview the license, click the "View license” link below. If this displays in a second browser
window, please use the "Back” button on your browser to return to the previous page, or close
the window or browser session that is displaying this page.

Ccense

By checking "I agree” box below you agree that (1) you have had the opportunity to review the
license and (2) you agree to be bound by its terms. If you disagree, click "l cancel” below.

| agree®
O | agree
By clicking the "I confirm” button below, | canfirm my Privacy selection and acceptance of the

license. By clicking the "l cancel” button, | cancel my Privacy selection and acceptance of the
license.

e I confirm @ I cancel

Figure 6-4 IBM WebSphere Application Server Feature Pack for Web 2.0 license
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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.

Download using Download Director Download using hitp

[ select all files

[l The installation program for the Web 2.0 feature pack, version 1.0.1.
7 ¥#-6.-WS-WAS-WEBZFEP-MultioS tar.gz (272 MB)

| The installation program for the Web 2.0 feature pack, version 1.0.1.
7 3-6 -WS-WAS-WEBZ2FEP-MultioS zip (272 MB)

[l For users of the previous full install, VWebSphere Application Server Feature
Pack for Web 2.0, an update has been made available to upgrade installed
versions to WebSphere Application Server Feature Pack for Web 2.0, version
1.0.1.

1.0 1-W5-\WASWeb20-FPO000000.pak (257 MB)

Installation Instructions

Mew users should download the full-install package (7.5-6.-W3-WAS-WEBZFEP-MUltios)
and install it by following the instructions provided in the archive in the READMEIGetting
started guide.

Existing users of the WehSphere Application Server Feature Pack for Web 2.0 should
download the Fix Pack format install package (1.0.1-WS-WASWeb20-FRPO000000.pak). tis
built as an Update Installer for WebSphere Application Server maintenance package and is
installed with that program in the same manner as other Fix Packs for Web3Sphere
Application Server. Before you begin, please make sure you have the latest Update Installer
for Web3Sphere Application Server installed. Download the latest update installer.

Far detailed instructions on installing the Fix Pack, refer to the following:

= Graphical In=stall

= Silent Instal

Mote: While the specific pages refer to WehSphere Application Server, version 6.1, the
same install instructions apply for WebSphere Application Server, Version 6.0 and 7.0 as
well.

Technical Support Information

ous releases

9 Download now

Figure 6-5 IBM WebSphere Application Server Feature Pack for Web 2.0 download
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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 serverl.

2. Extract the downloaded package.
3. Open a command prompt, and navigate to the folder where the exiracted 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. Runprofile 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

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

1D WEB2FEP

Build Level web21012.5

Build Date 3/15/10

6.3 Updating DictionaryApp V4 source files

172

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.
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Figure 6-6 illustrates the overall architecture of DictionaryApp V4.

»| Database DictionaryJPAAdapter DictionaryService

A A

LookupLogger DictionaryQueue

DictionaryManager |

DictionaryJDBCAdapter Session Bean

DefineLogger

DictionaryServlet

A
{ lookupjsp )

The following files are additions in DictionaryApp V4 to the existing source files in
DictionaryApp V3:

A
DictionaryTopic

DictionaryApp Client

Figure 6-6 DictionaryApp V4

» 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

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;
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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

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();

OGET

@Produces (MediaType.TEXT PLAIN)

@Path("/1ookup/{word}")

public Response getDictionary(@PathParam("word") String word) {
return Response.ok(jpaadapter.lookup(word).toString()).build();

}

GPUT
@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();
}

6.3.3 web.xml

The updated web.xm1 file includes DictionaryApplication.java as a functional servlet.
Example 6-4 shows the text of web.xml.

Example 6-4 web.xml

<?xml version="1.0" encoding="UTF-8"?>

<web-app xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xmins="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>
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<servlet>
<description></description>
<display-name>DictionaryServlet</display-name>
<servlet-name>DictionaryServlet</servlet-name>
<servlet-class>com.ibm.dictionaryapp.serviet.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>DictionaryServiet</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>

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\1ib folderin 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.

@ - c h; ,J http: /flocalhost: 9080/ DictionaryWebDictionar yService /Dictionary lookup/TBM

| '] http://localhost:...ionarylookup/IBM | - -

IEM : INTERNATICNAL BUSINESS MACHINES

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
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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 Ul 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

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",
"lTocalhost", 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",

WebSphere Application Server for Developers V7



"lTocalhost", 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");
}

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

set WAS HOME=<install root>

set JAXRS=%WAS_HOME%\web2fep\optionalLibraries\jaxrs

set
CP=. ;%JAXRS%\commons-codec-1.3.jar;%JAXRS%\commons-Tang-2.3.jar;%JAXRS%\httpclient
-4.0.jar;%JAXRS%\httpcore-4.0.jar;%JAXRS%\ibm-wink-jaxrs-1.0.0.jar;%JAXRS%\jc1-ove
r-s1f4j-1.5.8.jar;%JAXRS%\jsr311-api-1.0.jar;%JAXRS%\s1f4j-api-1.5.8.jar;%JAXRS%\s
1f4j-jdk14-1.5.8.jar

%WAS HOME%\java\bin\java.exe -cp %CP% DictionaryClient

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).

Input
- FUNCTION? (LOOKUP/DEFINE/QUIT)
= [Lookur |
| 0K H Cancel ‘

Figure 6-8 DictionaryApp V4 Web Services Client
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— =]
WORD
B |

| ok Hcﬂncea‘

Figure 6-9 DictionaryApp V4 Web Services Client

Message =

@ IBM : INTERNATIONAL BUSINESS MACHINES

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.
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7.1 DictionaryApp V5 bindings files

We work with two major bindings files in this document. The ibm-web-bnd.xm1 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

180

The ibm-web-bnd.xm1 file is the bindings file for DictionaryWeb. Example 7-1 shows the text
of the ibm-web-bnd.xm1 file.

Example 7-1 ibm-web-bnd.xml for DictionaryWeb

<?xml version="1.0" encoding="UTF-8"7>
<web-bnd xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins="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>

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.
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7.3 ibm-web-bnd.xml for DictionaryEJB

The ibm-web-bnd.xm1 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

<?xml version="1.0" encoding="UTF-8"?>
<ejb-jar-bnd xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins="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>

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.
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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.

Install Mew Application d

options for installing enterprise applicaticns and modules.

Step 1: Select Select installation options
installation options

Specify the various options that are available to prepare and install your applicstion.
Step 2 Map

madules to servers D Precompile JavaServer Pages files

Step 3 Summary Directory to install application
[$(APP_INSTALL_ROOT)/

Distribute application

I:‘ Use Binary Configuration

I:‘ Deploy enterprise beans
Create MBeans for resources

I:‘ Override class reloading settings for Web and EIB modules

Reload interval in seconds

D Deploy Web services

Validate Input off/varn/fail

I:‘ Process embedded configuration

File Permission

Allow all files to be read but not written to
Allow executables to execute
Allow HTML and image files to be read by everyone

|n*‘ud||=J"55#.*‘usu=3"55#,*‘UE=J"55#.*\.SI=J"55

Application Build ID
|Un|-cr1uvm

I:‘ Allow dispatching includes to remote rescurces

I:‘ Allow servicing includes from remote rescurces

D Allow EJE reference targets to resolve automstically

Next Cancel

Figure 7-1 Administrative console: Install New Application fast path
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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

AdminApp.install('C:/DictionaryApp/version

5/DictionaryApp.ear', '[-appname DictionaryApp]l');

AdminConfig.save();

appManager =AdminControl.queryNames ('type=ApplicationManager,process=serverl,*);
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
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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.

Application servers

Application servers

Preferences

¥ou can administer the following resources:

serverl nodel host1

Total 1

Use this page to view a list of the application servers in your envircnment and the status of 2ach of these
servers. You can also use this page to change the status of a specific application server.

kaadfiie=
PR
Name & Node : Host Name [ Version [

Base 7.0.0.9

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.

Security
Security demain
Cefzult policy set Bindings
JAX-WS and JAM-RPC securiby runtime

Troubleshooting

MCSA access and HTTE errer logging

Dizgnostic trace service

Logging and tracing

Change Log Detail Levels

Additional Properties

Class loader viewsr service

Endgoint listeners
Debugging service
Thread pools

Relizble messaging state

Web server plug-in properties

Figure 8-2 Administrative console: Debugging service
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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.

Application servers > serverl > Debugging service

Specifies a model of the attributes needed for debugging a J¥M and various components, such as the BSF manager.

Configuration

General Properties Additional Properties
Enable service at server startup Custom
properties

% JVM debug port
[7777

% JVM debug arguments
|-agent|ib:jdwp=transport=dt_50

Debug class filters

com.ibm.serviet.* |
com.ibm.ons. ¥ =l
com.ibm.som.*

com.ibm.CORBA.* Add=
com.ibm.debug.* ™

Apply | oK | Reseat | Cancel |

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.
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Use the following procedure to enable verbose garbage collection:

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.

Application servers

Use this page to view a list of the application servers in your envircnment and the status of sach of these
servers. You can also use this page to change the status of a specific application server.

Preferences

kaadfiie=
PR
Name & Node : Host Name [ Version I

w
¥ou can administer the following resources:

serverl nodel host1 Base 7.0.0.9

Total 1

Figure 8-4 Administrative console: Application servers
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3. In the Server Infrastructure section, click Java and Process Management to expand its
contents, as shown in Figure 8-5. Select Process definition.

Application servers =

Application servers > serverl
Use this page to configure an application server. An application server is a server that provides services
reguired to run enterprise applications.

Runtime Configuration

Genaral Properties Container Settings

Name .
Sessicn manzgement

|EEI"-'EF]. |

SIP Container Settings

MNode name ) )
Web Container

[1eM-84F11CzRESSNOd01 | Settings
D Run in development mode G ik
Settings
Parzllal start EIB Container Settings
Container Services
I:l Start components a5 needed Business Process
Services

Access to internal server classes

Server-spacific Application Settings Instsll=d apslications

Classloader policy Sarver messaging
Multiple [w]

Class loading mode Mess=ging engine
_ ] b = inbound transports

WebSphere MQ link
inbcund transports
SIB service

Apply | DK1 Reset | Cancel

Server Infrastructure

k

loader

definition

sxecuticn

Figure 8-5 Administrative console: Server Infrastructure
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4. In Additional Properties, select Java Virtual Machine, as shown in Figure 8-6.

Application servers

Application servers > serverl > Process definition

Use this page to configure a process definition. & process definition defines the command line information
necessary to start or initialize a process.

Configuration

s

General Properties

Additional Properties

Executable name

Java Wirtual Machine

Environment Entries
Executable arguments

Process execution
Erocess Logs

Logaing and tracing

Start command

Start command arguments

|

Stop command

Figure 8-6 Administrative console: Process Definition
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Application servers

Configuration

Application servers > serverl > Process definition > Java Virtual Machine

Use this page to configure advanced Java(TM) virtual machine ssttings.

General Properties

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.

ds

Runtime

Additional Properties

Classpath

Boot Classpath

Custem
properties

I:l Verbose class loading
Verbose garbage collection

D Verbose NI

Figure 8-7 Administrative console: Java Virtual Machine

6. Save and restart the server. Afterward, check the native_stderr.Tog 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

Chapter 8. Debugging 191


http://www.ibm.com/developerworks/java/jdk/diagnosis/index.html
http://www.ibm.com/developerworks/java/jdk/diagnosis/index.html

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

jvm = AdminControl.queryNames ("WebSphere:type=JVM,process=serverl,node=devNode,*")
AdminControl.invoke(jvm, 'generateHeapDump')

Afterward, use the following command to induce the Java heap dump:

AdminControl.invoke(jvm, 'generateHeapDump');

8.3.2 Process signaling
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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.

Application servers [ . N h N K 4 S
Application servers

Use this page to view a list of the application servers in your envircnment and the status of sach of these
servers. You can also use this page to change the status of a specific application server.

Preferences

Name 2 Node : Host Name £ Version

You can administer the following resources:
serverl nodel hostl Base 7.0.0.%
Total 1

Figure 8-8 Administrative console: Application servers
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3. In the Server Infrastructure section, click Java and Process Management to expand its
contents, as shown in Figure 8-9. Select Process definition.

Application servers =

Application servers > serverl
Use this page to configure an application server. An application server is a server that provides services
reguired to run enterprise applications.

Runtime Configuration

Genaral Properties Container Settings

Name .
Sessicn manzgement

|EEI"-'EF]. |

SIP Container Settings

MNode name ) )
Web Container

[1eM-84F11CzRESSNOd01 | Settings
D Run in development mode G ik
Settings
Parzllal start EIB Container Settings
Container Services
I:l Start components a5 needed Business Process
Services

Access to internal server classes

Server-spacific Application Settings Instsll=d apslications

Classloader policy Sarver messaging
Multiple [w]

Class loading mode Mess=ging engine
_ ] b = inbound transports

WebSphere MQ link
inbcund transports
SIB service

Apply | DK1 Reset | Cancel

Server Infrastructure

k

loader

definition

sxecuticn

Figure 8-9 Administrative console: Server Infrastructure
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4. In Additional Properties, select Java Virtual Machine, as shown in Figure 8-10.

Application servers =

Application servers > serverl > Process definition

Use this page to configure a process definition. & process definition defines the command line information
necessary to start or initialize a process.

Configuration

General Properties Additional Properties

Executable name

Java Wirtual Machine

Environment Entries
Executable arguments

Process execution
Erocess Logs
Logaing and tracing

Start command

Start command arguments

Stop command

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.

Generic WM arguments
|-.‘<du-np:hea::E'.'ent5=uaer|

Executable JAR file names

D Dizable JIT

COperating system name
|--.1"1dc-.-.'z
Apply | oK | Reset | Cancel |

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 1BM_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
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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 serverl.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

JVYMDUMP0321 JVM requested Heap dump using
'C:\WAS\profiles\AppSrv01\bin\heapdump
.20100802.103715.1576.0003.phd' in response to an
event

JVMDUMPO10I Heap dump written to
C:\WAS\profiles\AppSrv01\bin\heapdump.20100802.
103715.1576.0003.phd

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
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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

jvm = AdminControl.queryNames ("WebSphere:type=JVM,process=serverl,node=devNode,*")
AdminControl.invoke(jvm, 'dumpThreads"')

Afterward, use the following command to start the Java core dump:

AdminControl.invoke(jvm, 'dumpThreads');

8.4.2 Process signaling
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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 serverl.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

JVYMDUMP0321 JVM requested Java dump using
'C:\WAS\profiles\AppSrv0l\bin\javacore
.20100804.164922.2440.0002.txt"' in response to an
event

JVMDUMP010I Java dump written to
C:\WAS\profiles\AppSrv0l\bin\javacore.20100804.
164922.2440.0002.txt

The heap dump is generated in the install root\profiles\profile name directory.
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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
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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

United States [ change]

Home Solutions ~ Services v Products ~ Support & downloads ~ My IBM ~

Welcome [ IBM Sign in ] [ Register ]
T e ez | BM Software Support
IBM Support Assistant
— Support feedback
= Help u = =
support

F Surveys and studies

Translate my page

. __.\ Select Language | v

9 Download

IBM Support Assistant is...

a complimentary software offering which provides you with a workbench to help vou with problem
determination. With a focus on quickly finding key information, automating repetitive steps and arming you
with a variety of serviceability tools, you'll be prepared for self-analysis and diagnosis of problems and
fastertime to reselution more...

Read all about it. IBM Support Assistant V4.1.1 is now available!

IBI Support Assistant v4.1 released
The newestversion of IBM Support Assistant is available now for you to download! Version 4.1 builds an
top of all the exciting features from the previous releases to offer you new functionality, improved
capabhilities and increased usability. Check out the new features!

Figure 8-12 IBM Support Assistant

2. Click Download in the IBM Support Assistant Workbench section, as shown in
Figure 8-13.

IBIA Support Assistant Workbench

Download IBEM Support Assistant Workbench W4 1 to simplify your software suppart! You can benefit from
concurrent search, media viewer, guided troubleshooter, data collectors, service request submission,
and other features. The I3A Workbench also provides access to several different serviceability tools
wihich can assistyou in many areas of problem diagnosis such as Java treubleshooting, product
configuration analysis, log analysis, and more. IBM Support Assistant can be customized for over 350
products and over 20 tools.

= Learn more... 9 Download

Figure 8-13 IBM Support Assistant download
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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.

Returning visitors
IBM ID: {usually e-mail addressy*

=+ Forgot your IBM ID?
=+ Getan IBMID

Password”

=+ Forgot your password?

e Sign in

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 | confirm.

License

Toview the license, click the "View license” link below. Ifthis displays in a second browser
window, please use the "Back” button on your browser to return to the previous page, or close
the window or browser session that is displaying this page.

= View license

By checking "l agree” box below you agree that (1) you have had the opportunity to review the
license and (2) you agree to be bound by its terms. If you disagree, click | cancel” below.

| agree”
| agree
By clicking the "I confirm™ button below, | confirm my Privacy selection and acceptance ofthe

license. By clicking the "I cancel” button, | cancel my Privacy selection and acceptance of the
license.

e | confirm @ | cancel

Figure 8-15 IBM Support Assistant: License agreement
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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.

Download using Download Director Download using hitp

Download director is required when downloading Comman Criteria certified products.

O select all fies

O

iza.whk.410-linux.zip (140 MB)

iza.wb.410-win32.zip (148 MB}

9 Download now

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.

» I < IBM Support Assistant Workbench 4.1

Figure 8-17 Accessing IBM Support Assistant

2. When ISA starts, follow the startup instructions for checking for updates.
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3. Click Update — Find New — Tools Add-ons to open the download manager wizard, as
shown in Figure 8-18.

Update
4 Find Updates to Add-ons

Find Mew ...

ﬁ%h Manage Installed Add-ons

*| &3) Product Add-ons

E% Tools Add-ons
I

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.

%4 Find new tools add-ons

Tool add-ons to install

;<j

1ROO000O000OFOON

| ®-[]000 Other Tools
=[] 000 JvM-based Tools
1 [Tech Preview] Database Connection Pool Analyzer for IBM WehSphere App|

Please select add-ons to install by dicking on the check box next to it

enter filter text

[Tech Preview] HeapAnalyzer
[Tech Preview] IEM Pattern Modeling and Analysis Tool for Java Garbage Ccf
[Tech Preview] IEM Thread and Monitor Dump Analyzer for Java (TMDA)

¥

[Tech Preview] I6M Web Server Plug-in Analyzer for WebSphere Application|
[Tech Preview] IBM Web Services Validation Tool for WSDL and SCAP

[Tech Preview] Memory Dump Diagnostic for Java (MDD4J) version 3.0
[Tech Preview] Performance Analysis Tool for Java

[Tech Preview] ThreadAnalyzer (Deprecated)

IBM Monitoring and Diagnostic Tools for Java - Dump Analyzer

IBM Monitoring and Diagnostic Tools for Java - Garbage Collection and Memc
IBM Monitoring and Diagnostic Tools for Java - Health Center

-

¥

Lo Bemlimee A © 032

This folder contains Tools that operate on artifacts from JVM-based products

“ Deselect Al

[Tech Preview] IEM Trace and Request Analyzer for WebSphere Application i

1BM Monitoring and Diagnostic Tools for Java - Memary Analyzer [Tech Previ;v
B

N [=) <

Cancel

Figure 8-19 IBM Support Assistant: Downloading manager menu
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5. Accept the terms of agreement, as shown in Figure 8-20. Click Next.

%4 Install new tools add-ons for your products add-ons = @

Licenses of Add-ons to Install

These are the licenses for the add-ons you have selected.
Flease select each add-on to view the license,

IBM Manitoring and Diagnostic Toals for Javi| | International License Agreement for Non-Warranted Programs [A]
[Tech Preview] IBM Thread and Monitor Dun
1BM Monitoring and Diagniostic Toals for Javi| | Part 1 - General Terms

BY DOWNLOADING, INSTALLING, COPYING, ACCESSING, CLICKING OMN AN "ACCEPT"
BUTTOM, OR OTHERWISE USING THE PROGRAM, LICEMSEE AGREES TO THE TERMS
OF THIS AGREEMENT. IF YOUI ARE ACCEFTING THESE TERMS ON BEHALF OF
LICENSEE, YOU REPRESENT AND WARRANT THAT YOU HAVE FULL ALTHORITY TO
BIMD LICENSEE TO THESE TERMS. IF YOL DO NOT AGREE TO THESE TERMS,

* D0 NOT DOWNLOAD, IMSTALL, COPY, ACCESS, CLICK ON AM "ACCEPT™ BUTTOR,
OR. USE THE PROGRAM; AND

*PROMPTLY RETURMN THE UNUSED MEDIA AND DOCUMENTATION TO THE PARTY
FROM WHOM IT WAS OBTAIMED FOR A REFUND OF THE AMOUNT PAID. IF THE
PROGRAM WAS DOWNLOADED, DESTROY ALL COPIES OF THE PROGRAM,

1. Definitions

"Authorized Use™ - the specified level at which Licensee is authorized to execute or run
the Program. That level may be measured by number of users, milions of service units

("™5SUs™), Processor Value Units ("PYUs"™), or other level of use specified by IBM.

"IBM” - International Business Machines Corporation or one of its subsidiaries.

[ p—r— (2] (]

(%) I accept the terms in the license agreements

()1 do not accept the terms in the license agreements

[ < Back ” Mext =

Figure 8-20 IBM Support Assistant: Licensing terms
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6. Review your selections, and click Finish to download the selected tools, as shown in
Figure 8-21.

#a Install new tools add-ons for your products add-ons @

Below is a summary of the add-ons you have selected to install
When you dick the "finish” button, the add-ons will be installed into IBM Support Assistant

MName Version

[Tech Preview] IBM Thread and Monitor Dump Analyzer for Java (TMDA) 4.,0,1.00

IEM Monitoring and Diagnostic Tools for Java - Garbage Collection and Memory Visualizer 2.4.0.20100127

IEM Monitoring and Diagnostic Tools for Java - Memory Analyzer [Tech Preview] 0.6.0.201007061358

< Back Finiish I [ Cancel

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.
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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.

% Welcome - IBM Support Assistant Workbench =%
File Administration Update Window Help

Support Assistant

Welcome to IBM Support Assistant

First Steps
Take your first steps

Find Information
Easily find the inform \'Or'l_'_f:]u need

: Tutorials
c information and m Go through tutorials

Analyze Problem
Diagnos 0 lyze problems through
serviceab , collection ofdiagnostic

ce through problem I HESPNews

Update! Health Ce

Collect and Send Data = 2l Memory Analyzer 0.

Collect problem determination files using _, New! Web Senices Validation Tool for

automated data collection. Use these files VSDL and

for sel-help problem determination, or use o

the Se Request function to send the S
(] <

Figure 8-22 IBM Support Assistant Workbench home page
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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.

T Tools Q Collect Data & Guided Troubleshooter = 0

Case/Incident

default

Tools Catalog

[Tech Preview] IBM Thread and Monitor Dump Analyzer for Java (MOA) v4.0.1.00 """/
IBM Monitoring and Diagnostic Tools for Java™ - Garbage Collection and Memory Visualizer v2.4.0,20100127
IBM Monitoring and Diagnostic Tools for Java™ - Memory Analyzer [Tech Preview] v0.6.0,201007061358

2]
Restrictions
Mone
Description
The IBM Monitoring and Diagnostic Tools for Java™ - Garbage Collection and Memory Visualizer is a verbose GC data visualizer. The GC and Memory Visualizer parses and plats various log ‘A
types including verbose GC logs, -Xtgc output, native memory logs (output from ps, svmon and perfmon). Ev‘:

Associations

Tool is not associated with any products

[ Launch ] [Submit Feedback] [ Help ]

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.

e

IBM Monitoring and Diagnostic Tools for Java™ - Garbage Collection and Memory Visualizer

Log name Browse...

[ Mext > H Cancel

" System File Browser
Case Manager Browse | Remote Artifact Browse |
-3 installedFilters |
=3 logs
£ (23 fidc
=3 serveri
native_stderr.log B
native_stdout.log [

[ Ok H Cancel ]

Figure 8-24 Garbage collection visualizer: Choose file to analyze
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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.

T Dataset1 &3 - =

250

200

heap (MB)

150

100

50

0

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 8.0 10.0
time (hours)

Report Table data Line plot | Structured data | native_stderr.log

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.
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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.

% Welcome - IBM Support Assistant Workbench

File Administration Update Window Help

Support Assistant

M=)

T

Welcome to IBM Support Assistant

Find Information
1 the information you need
ificinformation’and

nd analyze problems through
ty tools, collection of diagnestic
nd guidance through problem

Collect and Send Data
Coallect problem determination files using
automated data collection. Use these files
] lem determination, or use
VICH uest function to send the

~ Wi N

First Steps
Take your first steps

Tutorials

‘g Gao through tutorials

Latest News

= | Jpdate! Health Center 1.

eb 5
VSOL and SOAP
M

Figure 8-26 IBM Support Assistant home page
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2. From the list of tools, select IBM Monitoring and Diagnostic Tools for Java - Memory
Analyzer, as shown in Figure 8-27.

T Tools Q Collect Data | (& Guided Troubleshooter = 0
Case/Incident
default
Tools Catalog Find new add-ons Description
- IBM Monitoring and Diagnostic Tools for Java™ - Memory
Toal Name Version Analyzer is a fast and feature-rich Java heap analyzer that
[Tech Preview] I8M Thread and Monitor Dump Analyzer for Java {TMDA) 4,0,1.00 helps Y0L1|]_ find memory leaks and reduce memory
IBM Monitoring and Diagnostic Tools for Java™ - Garbage Collection and Memory Visualizer 2.4.0,20100127 -cr:nsum::u Dncll - (ohd) fi
S 5 . = z e tool reads IBM Portable Heap Dump (.pl es, system
IBM Monitoring and Diagnostic Tools for Java™ - Memory Analyzer [Tech Preview] 0.6.0.201007061358 dumps generated by T8M YMs and processed by jextract,
and Sun hprof binary heap dump files.
Restrictions
Mone
Associations
Tool is not associated with any products
[ Launch ] [Submit Feedback] [ Help ]

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.

IBM Monitoring and Diagnostic Tools for Java™ - Memory Analyzer [Tech Preview]

Heap dump file

MNext = H Cancel l

7= System File Browser

Case Manager Browse | Remote Artifact Browse |

heapdump. 20100802/ |
heapdump. 20100802
heapdump. 20100802
heapdump.20100802 | |
heapdump. 20100802 | |

[#]

Figure 8-28 Memory Analyzer: Choose file to analyze
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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.

& heapdump. 20100802, 145540, 1576,0005.phd 52 ==
iom B PEI-ER- O T A M

i GveryOpen Dominator Tree for entire heap. E.mat.api:suspects %g dominator_tree

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.

2 heapdump. 20100802, 145540, 1576.0005.phd 52 ]

imEe -8 O S-E-id- M

i Overview % default_report org.edipse.mat.api:suspects %g dominator_tree &3

Class Mame Shallow Heap | Retained H... ~

}:D <Regex: “Mumeric <Mumeric

+ D org.apache, struts.util. PropertyMessageR esources @ 0x40cg8530 40 25,854,472

£ U com.ibm.ws.webcontainer webapp. \WebAppImpl @ 0x32ff30 248 6,116,144

# [d] com.ibm,ws.dassloader CompoundClassLoader @ 0x2c95de3 152 4,833,232

+ @ org.edipse.osqgi.internal. baseadaptor . DefaultClassLoader @ 0x155c6f8 a5 4,494 816

¥ [d] org.edipse.osgi.internal. baseadaptor DefaultClassLoader @ 0x13fdcha =] 2,158,888

£ U com.ibm.ws,sib.msgstore.impl. MessageStoreImpl @ Ox 10defbd 128 2,100,698

# [ com.ibm,ws.sib.msgstore.impl. MessageStoreImpl @ 0x1152ee0 128 2,100,568

+ @ org.edipse.osgi.internal. baseadaptor . DefaultClassLoader @ 0x1504bfa a5 2,030,328

7 (0] byte[1804608] @ DXACIOOFE 1 vvvirrieirresirtisirrensseteeeesirte s et e e e s et a s 1,604,524 1,604,524

£ U org.edipse.osgi.internal.resolver. SystemState @ Oxed0513 72 1,405,568

# [d] org.edipse.osgiinternal. baseadaptor . DefaultClassLoader @ 0%15570b0 =1 1,321,816

# [d] com.ibm.oti.um.BootstrapClassLoader @ 0x477230 112 1,303,120

# [ com.sun.jmx.mbeanserver, JnxMBeanServer @ 0x1085bf3 40 1,164,992

£ U com.ibm.ws.objectManager. SingleFileObjectstore @ Ox 1232548 304 1,090,538

# [ com.ibm.ws.objectManager.SingleFileObjectStore @ 0x1de9e98 304 1,003,768

# [c] class java.util.ResourceBundle @ 0x675158 64 971,064

# [ com.ibm.etools.commonarchive.impl.EARFileImpl @ 0x22a55d0 208 733,480

£ @ org.edipse.osgi.internal. baseadaptor. DefaultClassLoader @ 0x3ca558 a5 620,680 V:
[# Notes 52 | B3 Navigation History = O

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.
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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
OAQLL script editor.

I2} heapdump, 20100802, 145540, 1576,0005.phd 52

i Ew B O S-E g sl
i Overview Open Object Query Language studio to execute statememsbminator tfree

Figure 8-31 Memory Analyzer menu options

2. In the script editor, enter the following text:

SELECT * FROM
com.ibm.dictionaryapp.servlet.DictionaryServiet

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.

i2} heapdump, 20100802, 145540, 1576,0005.phd 52 = O
i e REI-ES- OO0 BH-d- oMl
i Overview %defﬁult_report org.edipse.mat.api:suspects fo dominator_tree | ool OQL 22
SELECT * FRCM com.ibm.dictionaryapp.servlet.DictionaryServlet
Class Mame Shallow Heap |  Retained Heap
[ R —— . T
S <Regex:s cNumeric> <Numeric>
- D com.ibm. dictionaryapp. servlet. DictionaryServlet @ Ox6cbag10 32 136
+ IE.L <class> class com.ibm.dictionaryapp.serviet.Dictionaryse &4 &4
+ D com.ibm.ws, webcontainer. serviet. ServietConfiglmpl @ Ox 96 224
+ IJ com.ibm.ws.rsadapter.jdbc. W5ldbcDataSource @ Ox6a1f 88 88
+ D com.ibm. dictionaryapp.ssb.EJSLocal0SLDictionaryManager 64 64
# [} com.ibm.dictionaryapp.database.Dictionary IDBCAdapter § 16 16
> Total 5 entries
[ Notes 52 | B Navigation History = O

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
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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/v8rl

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.
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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.

% Welcome - IBM Support Assistant Workbench =%
File Administration Update Window Help
Support Assistant \ ! X : . ix

Welcome to IBM Support Assistant

First Steps
Take your first steps

Find Information
: nd the information you need

: : Tutorials
ecific information and m Gao through tutorials

Analyze Problem
e problems through
collection of diagnostic
artifacts, and dance through problem
determination. B s
Tool for

Collect and Send Data = Jpdate! Memory Analyzer 0.6
Collect problem determination files using eb S Validation Tool for
automated data collection. Use these files VSDL and

for self-help problem determination, or use

A
the Semice Reques 4

Figure 8-33 IBM Support Assistant Workbench home page
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2. From the list of tools, select IBM Thread and Monitor Dump Analyzer for Java, as

shown in Figure 8-34.

i Tools [BCollectDam (4 Guided Troubleshooter

Case/Incident

default

Tools Catalog

| Tool Name

[Tech Preview] IBM Thread and Monitor Dump Analyzer for Java (TMDA)

| [Tech Preview] Memory Dump Diagnostic for Java (MDD43) version 3.0

IBM Manitoring and Diagnostic Toals for Java™ - Garbage Collection and Memary Visualizer
| 1BM Monitoring and Diagnostic Tools for Java™ - Memary Analyzer [Tech Preview]

[ Launch ] [Submit Feedback] [ Help ]

Find new add-ons

Version
4.0.1.00

3.0.1.betz-20091201202124

2,4.0,20100127
0.6.0.201007061358

Description
IBM Thread and Monitor Dump Analyzer for Java allows

identification of hangs, deadlocks, resource contention, and
bottlenecks in Java threads, TMDA is a tech preview,

Restrictions

None

Associations

Tool is not assodated with any products

Figure 8-34 IBM Support Assistant: Tools Catalog page
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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.

12 1BM Thread and Monitor Dump Analyzer for Java =Jloed
File Analysis \iew Help

ajx[x[x| |e[m|¢]a]

- [Q] [=]|@] [@|@] Zroatabe

B Thread Dump List
Mame | Timestamp |Runnab|ea’TntaI Thr...|FreeIAIIOcated Hea...| AF(SCIGC Cnunter| Monitor

& console -

Requesting 1,376 hytes of Java heap.
Sarting table by System Thread ID.
Requesting 688 bytes of Java heap.
Sarting table by State.
MRenecting A28 butes nf.lava hean
| Status

Figure 8-35 IBM Thread and Monitor Dump Analyzer for Java
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4. View the summary for a thread dump by clicking it in the Thread Dump List, as shown in

Figure 8-36.

B Thread Dump List in O |

Mame Timestamp Runnable/Total Thr...|FreelAllocated Hea...| AF(SC)GC Counter Monitar
javacore.20100803...JAug 3 11:04:44 2010|B/E6 35,444 408M185,20... |No Info Mo Info
T P

# File name . CNWAS\profiles\AppSrv01yjavacors 20100803.110444.4092.0001 =zt é

# Cause of thread dump : Dump Regquested By User (00100000) Through com.ibim. jwm. Dump. JavaDump

& Date: 2010/08/03 at 11:04:44

# Process [D ;4092

# Operating System : Windows 2P 5.1 build 2600 Service Pacle 3

# Processor Architecture | 286 N
q] [ | I 'Il

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.

File | Analysis |

View Help

¥ Thread Detail
& monitor Detail
& Compare Threads
™ compare Monitors

Figure 8-37 Thread and Monitor Dump Analyzer menu
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6. The Thread Detail window opens, as shown in Table 8-1.

" Thread Detail : javacore.20100803.110444.4092.0001.txt

MName & State MativelD Method A
10 Timer ... Z 0x1080(javallang/... # Thread Status Analysis E|
PProxim... a 0x1710[javallang/...
ttach han... 0x1140{comiibmi... =
heckpoin... 3 0x1640[javallang/... Percentage
heckpoin... = 0x15F8|javallang/... —
CS Plugi... a 0x10b0]javailang/... 0(%)
eferrable... 3 0x1534{javallang/... 0
eferrable... = 0xbh54|javallang/... 2 (%)
eferrable... 3 0x16ad{javallang/... 88 (%)
eferrable... 3 Ox1218|javallang)... -
eferred A... = 0x1608[javallang/... 0(%)
inalizer th... 2 0x1268|MNO JAVA . ‘
lushHelper 3 0x9ccljavallang)... 1 Suspended 0 0(%)
lushHelper = Ox4e8d|javallang/...
ramewor... 3 0x1210[javallang/... 2 Ohject wait() 0 0(%)
c Slave T... 3 0x1134({NO JAVA ..
AManage... a 0x1070[javallang/... 0 0(%)
AManage... 3 0x13ec|javallang/...
IT Compil... : 0x17d0|ND JAVA 2 2(%)
T=0:P=49... 0x1el|java/net/Pl...
T=1:P=49... 0x1318)java/netiPl...
ocalNotifi... a Oxaccjavallang/.. # Thread Method Analysis
lon-Defer... = Ox15fc|javallang/...
lon-deferr... 3 0x3dc|javallangi... Method Name Number of Percentage
on-deferr... A 0x14f8]javallanagl... Threads : 86
on deforr... Sie jjjﬁ:jﬂgj javallang/Object wait(Native Method) 67 78 (%)
otifyHelper 3 0x14d8[javallang/... NO JAVA STACK 5 6 (%)
otifyHelper = Oxa70|javallang/... ‘
=493531:... = 0x834|javallang/... javallang/ Thread. sleep(Mative IMethod) 4 5 (%) =
IBJMSRA... : Ox8a0ljavallana/... —i I

Figure 8-38 Thread and Monitor Dump Ahalyz"ér 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 1/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.
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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.

File ml View Help
¥ Thread Detail
Monitor Detail
@ compare Monitors

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.

’ Compare Threads : javacore.20100803.110444.4092.0001.txt javacore.20100803.112006.4092.0002 txt

Thread & javacore.20100803...Jjavacore.20100803... 3 i i
A0 Timer Thread 1 T i| Watting theads:0 ¥ Tz T A,
Approximate Time ... javaflang/Threa... Name mer
Attach handler com/ibm/tools/... com/ibm/tools/...
CheckpointHelper javaflang/Objec...: javaflang/Objec... State Waiting on condition

CheckpointHelper javaflang/Objec...: javaflang/Objec...
DCS Plugin Deliver.. javaflang/Objec...

javaflang/Obijec...

javaflang/Objec...; | i
javaflang/Objec...; java/lang/Objec...

at javalang/Thread. sleep(MNative Method)
at java/lang/Thread. slesp( Thread. java: 251 Compiled Code))
at com/ibmfio/async/Timer run Timer java:185)

javaflang/Objec... . javaflang/Objec...
javaflang/Objec.... javallang/Objec...
Finalzerthread %" &
javaflang/Obiec.... java/lang/Obiec...
javaflang/Obijec...; javaflang/Objec...
javaflang/Objec... . javaflang/Objec...
GoSlaveThread g0 [¥

HiFast3ystemCallR et+0x0 (0=7CO0ES 14 [ntdll+0xze514])
WaitF or3ingleObject+0z12 (027C802542 [kernel32+0=2542])
jOthread sleep_interruptable+0x101 (j9thread. 11434,
0zTFFALZF1 [JOTHR24+0=x12f1])
jclCallThreadSlesplnterruptable+ Oxzel (threadhelp. o214,
0=z7FCOTD31 [jclscar_24+0z37d31])

java_lang Thread_sleep+0x61 (jlthr asm:107, 0z7FC314E]
[iclscar_24+0=214e1])

Native javaProtected ThreadProc+0x7d (vmthread c:1653, 0=7FF2C5CD
Stack [%wm24+0xz3c5ed])
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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.

File | Analysis | View Help

| # Thread Detail

& Compare Threads
@ compare Monitors

Figure 8-41 Thread dump options
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11.This view, as shown in Figure 8-42, is especially useful for determining resource
contentions between separate tasks.

7 Monitor Detail : javacore.20100803.113753.4092.0005.txt =l v (|
[TotalSize/Size] ThreadName (Objecttame) 1| !
¢ & [1M]HAManagerthread.pool ;1 :

B HAManagerthread.pool : 0 (Ccomiibmiws/iut

1] Il [ DE

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
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» 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.
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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/

@E’j . isit other Eclipse Sites ‘ - - '
A0 @2 ®

Home Downloads Users Members Committers Resources Projects  About Us

Packages Projects

Compare Packages Older Versions Eclipse Helios (3.6) Packages fGI' Hint:

You will need a Java runtime
environment (JRE) to use Eclipse (Java 5
JRE recommended). All downloads are
provided under the terms and conditions

Attention Windows users running Java 1.6.0 update 21 with Eclipse. Flease follow the instructions here to resolve crashing and
freezing issues.

im=: Eclipse IDE for Java EE Developers, 206 MB Windows 32 Bit : )
Re Downbaded 690,444 Times  Details windows 64 it | 3 Siekchnse Fowndaion Softwats User
Agreement unless otherwise specified.
)jg Eclipse IDE for Java Developers, 22 8 Windows 32 Bit
. Downloaded 325,831 Times Details Windows 64 Bit
) Eclipse Classic 3.6.0, 17018 Windows 32 Bit Follow your own
Downloaded 283,223 Times ~ Details Other Downloads Windows 64 Bit migration path
& Eclipse for PHP Developers, 143 1B Windows 32 Bit . )
B [0y nipaded 120,307 Times  Details Windows 64 Bit Get full support for
Eclipse 3.3 through 3.6
@+ Eclipse IDE for C/C++ Developers, 87 1B Windows 32 Bit _
Downloaded 128,947 Times  Details Windows 64 Bit .E.S[}HI'CE

Figure A-1 Eclipse Download page

2. Inthe Eclipse IDE for Java EE Developers section, click either Windows 32 Bit or Windows
64 Bit.
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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.

Eclipse downloads - mirror selection

All downloads are provided under the terms and conditions of the Eclipse Foundation
Software User Agreement unless otherwise specified.

Download eclipse-jee-helios-win32 zip from:

[United States] Harvard Medical School Research IT Group (hitp) e »n through
& ) { horation
. Checksums: [MD5] [SHA1] @ BitTorrent

= L more abol 'z
a ational Team cert

_..or pick a mirror site below.

Get It Faster Here Filter

EclipseSource .
Warp speed from the Amazon cloud plus a choice of hundreds of = HTTP mirrors only (xml}

QX055 lug-ins with managed dependencies.
%%y plug g o FTP mirrors only (xml)

m All mirrors {xmil)

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.
Navigate to the extracted directory and run eclipse.exe in the eclipse folder.
After Eclipse starts, click Windows — Preferences.

In the Preferences window, expand the Java menu, and click Installed JREs.

o~ 0N

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.
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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. Inthe 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/1ib/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 DefinelLoggerBean.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

Appendix A. Development tools reference 223



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

224

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.
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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.

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.
2.

In Eclipse, click Windows — Preferences.

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.

Appendix A. Development tools reference 225



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.xm1. 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
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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.

228 WebSphere Application Server for Developers V7



Directory

Level

Description

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.

Appendix B. WebSphere configurations

229



Directory

Level

Description

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 ddI 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 1og 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.
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Directory Level

Description

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.
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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>/ser
vers/<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>/ser | Identify a server and its components.

vers/<server_name>

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.
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Configuration

Scopes

Purpose

variables.xml

cells/<cell_name>
cells/<cell_name>/nodes/<node_name>
cells/<cell_name>/nodes/<node_name>/ser
vers/<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

B.3.1 Administrative console

Follow these steps:

You can modify the ports that are listed in the serverindex.xml file by using the administrative
console or wsadmin.

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 thatis used in the serverindex.xml file, for example, WC_defaulthost.

Example B-1 wsadmin changing server ports

AdminTask.modifyServerPort ('server name', '[-nodeName devNode -endPointName
endpoint name -host new host name -port new port number]')
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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, SG2479183.

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 thatis 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.
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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.

236  WebSphere Application Server for Developers V7



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/v8rl

ISA Thread and Monitor Dump Analyzer
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http://www.ibm.com/developerworks/websphere/downloads/
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http://www.ibm.com/developerworks/java/jdk/tools/memoryanalyzer/
http://www.ibm.com/developerworks/java/jdk/tools/memoryanalyzer/
http://publib.boulder.ibm.com/infocenter/tivihelp/v8r1

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
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