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Objectives

�You will learn to manage applications
• Install an application
• Update an application

�You will understand the application repository
�You will learn about the classloader
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Agenda

�Application Management
• Application Installation

– using wsadmin
– using Admin Console

• Application update
– using wsadmin
– using Admin Console

�Configuration and Application Repository 
Overview

�Classloader
�Summary
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Application Management
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Concepts in Application Management

�Application Installation
• Common install architecture across all WebSphere 

editions
– In WebSphere 4.x there are various flavors of installation 

process.   

�Application Distribution
• transfer of application configuration and business logic 

to servers that application runs on in multi-node 
environment

– In WebSphere 4.x application binaries are not distributed to 
individual nodes as a part of application installation

· Application Installation - involves validation of application archive, collection of 
configuration information from the end-user and finally registration of application in the 
WebSphere cell. The driving force behind the application installation design in this release 
is the requirement to have a  common install architecture across all WebSphere editions 
(Application  Server, Network Deployment, and WebSphere Enterprise).  In WebSphere 
4.x there are various flavors of installation process.  The Single Server edition (AEs) has a 
GUI-based install tool in its Web-based administrative client.  It also has a text-based 
SEAppInstaller.  The Advanced Edition (AE) has an App Install Wizard in its Swing-based 
administrative console.  The scripting interface provided by wscp also has application 
installation ability.  These various implementations do not share a common design and 
hence differ in their feature offering and end-user experience.

· Application Distribution - deals with transferring application configuration information and 
business logic to all the servers that the application runs on in a multi-node environment. 
The application should be ready to run once it is installed on the WebSphere cell.  In 
WebSphere 4.x the administrator was expected to copy and expand the application 
binaries on all the nodes that the application was installed on before the application could 
run.  Actions such as moving a module to a server / server group or adding a clone to a 
server group could not be completed successfully without user intervention.  In 
WebSphere 5.0, the task of application distribution in all such cases is automated. 



WAS50_AppAdmin.ppt Page 6 of 32

WebSphere Version 5.0 Application Administration and Classloader © 2002, 2003  IBM Corporation6

Concepts in Application Management (cont)

�Operational Control
• start/stop application
• view/edit configuration information

�Application Reinstall/upgrade
�Application Monitoring

· Operational Control - includes start/stop of an application, view/edit configuration 
information etc.

· Application Reinstall / Upgrade - allows administrators to configure and install newer 
versions of the application with or without interruption in service.

· Application Monitoring - tracks the status of individual application components.
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Application Management: Tools

�Assembly Tools 
• Application Assembly Tool (AAT) 

– Support for J2EE 1.3
– Usability enhancements

• WebSphere Studio Family of Products 
– Full IDE for developing and unit testing J2EE Enterprise 

applications 

�Enterprise Application Management Tools
• Browser based Admin Console 

– For WebSphere, attach the browser directly to the App Server
– For Multi-node topology, attach the browser to the Cell

�Command line tools
• wsadmin 

Browser based admin console is struts based.
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Install New application using Admin Console

Go to appropriate 
step and enter 

information

Use the Install New Application wizard to install an application (EAR file) or module (JAR 
or WAR file).

Follow the steps in the Install New Application wizard to install an application or module. 
You must complete some or all of the steps, depending on whether you are installing an 
application, EJB module, or Web module.

Path - The fully qualified path to the .ear, .jar, or .war file for the enterprise application. 

Use Local path if the console and application files are on the same machine (whether or 
not the server is on that machine, too).

Use Server path if the application files already reside on the server machine, and the 
console is being run from a remote machine.

During application installation, application files are typically uploaded from a client 
machine containing the administrative console to the server machine, where they are 
deployed. In such cases, the Web browser running the administrative console is used to 
select EAR, WAR, or JAR modules to upload to the server machine.

In some cases, however, the application files will already reside on the file system of the 
machine running the application server. To have the application server install these files 
(bypassing the upload stage), use the Server path option.
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Installing a new application using wsadmin

�wsadmin can be used to install a new 
application

�Launch wsadmin by running the wsadmin.bat 
file

� Interactive install 
• wsadmin>$AdminApp installInteractive 

c:/WebSphere/AppServer/installableApps/sample.ear 

�Non-interactive invocation 
• wsadmin>$AdminApp install 

c:/WebSphere/AppServer/installableApps/sample.ear 
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Installing a new application using wsadmin

�Use the  -conntype NONE option, with the 
server stopped

• wsadmin>$AdminApp installInteractive 
d:/WebSphere/AppServer/installableApps/sample.ear  

�To list all installed applications (you need the 

server up to do this .... no local mode) 
• wsadmin>$AdminApp list 

� Invoking help text
• wsadmin>$Help help
• wsadmin>$AdminApp help
• wsadmin>$AdminApp help installInteractive 



WAS50_AppAdmin.ppt Page 11 of 32

WebSphere Version 5.0 Application Administration and Classloader © 2002, 2003  IBM Corporation11

Application Upgrade - Flow

� The application needs an upgrade.
� Software developers code and unit test the new 

software.

� Assembler assembles the changes into the EAR file
• Application Assembly Tool may be used to re-package the EAR file

– Start assembly tool by running assembly.bat

� Administrator tests new software in a testing 

configuration (stand-alone mode).
� The new software is ready to move into production.

• Administrator performs re-install steps from Admin Console
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Application Update

�From end-user perspective, the update process 
will be very similar to install 

• It will additionally take the name of the existing app that 
is to be upgraded

�No continuous availability of the application. 

The reinstall process:-
• Stops the current application if it is running
• uninstalls the current application
• installs the new application

Application upgrade performs entire application upgrade without introspecting on its 
individual components.  

Application Re-install using Admin Console:

Select the Application in the Admin Console and click Update.

The panels in these steps will be prepopulated with bindings and other data from previous 
version wherever applicable. The bindings that the user enters at re-install time overrides 
the bindings from the currently installed version. Empty bindings / deployment info are 
filled with bindings from the currently installed version. Default Bindings Generator can be 
used to populate bindings for new artifacts in the new version.
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Application Update (continued)

� Using Admin Console
• The user interface will guide the users through the same install

steps for reinstall
• Applications->Enterprise Applications. Select the Application and 

click Update

� Using wsadmin
• use update option in AdminApp
• example: $AdminApp install C:/MyBanknew.ear { -appname 

MyBankold -update -update.ignore.new}
– -update option specifies that the application named MyBankold is to be 

redeployed using the supplied EAR file
– -update.ignore.new option specifies that the bindings from the new 

version are ignored
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Application Repository Overview
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Repository - Base Application Server

deployments folder contains only 
the DDs 

Contains the original EAR

Original DDs
All application binaries

DDs in config dir. contain all updates provided after installation of the Application 
EAR Example: Could have provided a different JNDI name for an EJB or resource

DDs in InstalledApps dir. are the original DDs in the EAR file (unmodified DDs)

App Server takes the modified DDs (from config dir.) to start the application

DDs = Deployment Descriptors

The config/applications subdirectory, holds a subdirectory for each application deployed in 
the cell. The names of the applications subdirectories match the names of the deployed 
applications. Each deployed application subdirectory holds a deployment.xml file that 
contains configuration data on the application deployment. Each subdirectory also holds a 
META-INF subdirectory that holds a J2EE application deployment descriptor file as well as 
IBM deployment extensions files and bindings files. Deployed application subdirectories 
also hold subdirectories for all .war and entity bean .jar files in the application. Binary files 
such as .jar files are also part of the configuration structure.

Keeping modified Deployment Descriptors at the config level allows System Management. 
to make Application update  more automatic, without much user intervention like 
reentering the JNDI names, etc.



WAS50_AppAdmin.ppt Page 16 of 32

WebSphere Version 5.0 Application Administration and Classloader © 2002, 2003  IBM Corporation16

Repository – Network Deployment

"installedApps"directory contains Application binaries

Deployment Manager Machine Node Machine 
Configuration files for all the Nodes are saved Only configuration files specific to the Node will be saved

Node configuration for all the Nodes are saved in 
machine configured with Deployment Manager

"applications" directory contain Application DDs 
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Classloaders
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Classloaders Hierarchy in WebSphere v5

BootStrap:  loaded from by jre/lib 

Extensions: Defined by  java.ext.dirs

Classpath: Server CLASSPATH Env. 
var.

WebSphere Ext.: Defined by  
ws.ext.dirs

%WAS_ROOT%/classes

%WAS_ROOT%/lib

%WAS_ROOT%/lib/ext

System Classloaders

(bootstrap, extensions, Classpath)

WebSphere Extensions Classloader

Loads WebSphere Runtime and 
J2EE classes

Application (EAR, WAR, EJBs) Classes.

Various combination possible based on 
ClassLoading Policies

(DISCUSSED IN NEXT FEW PAGES)

Application Classloader

For EARs, EJBs, WARs, 
Utility JARs
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Note: WAS 5.0  default of PARENT_FIRST is the opposite of most WAS v4.0x behavior, 

          except for v4.0x J2EE Application Mode which did default to PARENT_FIRST 

Classloaders are organized in hierarchy. This means that a child classloader can delegate 
class finding and loading to its parent, should it fail to load a class.

The root of the hierarchy is occupied by the system classloaders (in particular, by the 
Classpath classloader)

The leaves are occupied by the Web Module classloaders. 

WebSphere App Server 5.0 allows you to configure classloaders with various degrees of 
granularity as we will discuss in a subsequent chart. 

The bootstrap classloader uses the bootclasspath (typically classes in jre/lib) to find and 
load classes.  The extensions classloader uses the system property java.ext.dirs (typically 
jre/lib/ext) to find and load classes and the CLASSPATH classloader uses the 
CLASSPATH environment variable to find and load classes. This CLASSPATH 
classloader contains the J2EE APIs of the WebSphere Application Server product (inside 
j2ee.jar). Because the J2EE APIs are in this classloader, you can add libraries that 
depend on J2EE APIs to the classpath system property to extend a server's classpath. 
However, a preferred method of extending a server’s classpath is to add a shared library.

The extensions classloader loads the WebSphere run time and all user code and J2EE 
classes that are required at run time. The extensions classloader uses a ws.ext.dirs 
system property to determine the paths used to  load classes. The ws.ext.dirs system 
property is derived from the WS_EXT_DIRS environment variable set in the 
setupCmdLine script file. Each directory in the ws.ext.dirs classpath is added to the 
classpath and every JAR file or ZIP file in the directory is added to the classpath.

One or more application module classloaders that load elements of enterprise applications 
running in the server. 

The application elements can be Web modules, EJB modules resource adapters, and 
dependency JAR files. Application classloaders follow J2EE class loading rules to load 
classes and JAR files from an enterprise application. The WebSphere run-time enables 
you to associate a shared library classpath with an application.
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Application Classloader policy

�Determines how the applications share 
classloader

�At the Application Server level - choose SINGLE  
or MULTIPLE

• SINGLE  means the  EJB, RAR modules and dependent 
JARs for all the  EARs are loaded by one classloader 
called the Application classloader

• MULTIPLE means the  EJB, RAR modules and 
dependent JARs for each EAR are loaded by its own 
classloader

• Whether the WAR is loaded by this Application 
classloader is dictated by the WAR classloader policy
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WAR Classloader policy

�Determines how the WAR modules are loaded 
per Application

�At the Enterprise Application level, choose 
APPLICATION or MODULE

• APPLICATION: all the Web modules in the application 
EAR use the Application classloader (dictated by the 
Application Classloader Policy)

• MODULE: every WAR uses its own classloader, different 
than the Application Classloader

• Selection can be made at application install time
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Classloader Mode

�Set for Application Classloader policy and WAR 
Classloader policy

�PARENT_FIRST - default
• Search the immediate parent first and then its policy 

would determine if that got search first or its parent

�PARENT_LAST
• Tries to find and load the class from its own classloader 

and if the class was not found, it delegates to its 
immediate parent classloader and then the immediate 
parent’s classloader policy would take control
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Application Classloader Policy - SINGLE

Application Classloader policy of SINGLE  and WAR classloader policy of 
APPLICATION or MODULE

Pros: Each Application  EJBs, RARs, Dep. JARs can reference other classes in other 
Applications

Cons: Cannot start and stop individual Applications without affecting others

                 Application Classloader
EJBS, RARs, Dependent JARs for ALL EARs in the App. 
Server 

Web Module for Applications that have Ent. App. level 
setting to APPLICATION

System Classloaders

WebSphere Extensions Classloader

     WAR Classloader
Web Module for Applications 
that have Ent. App. level 
setting to MODULE

     WAR Classloader
Web Module for Applications 
that have Ent. App. level 
setting to MODULE

....
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Classloaders are organized in hierarchy. This means that a child classloader can delegate 
class finding and loading to its parent, should it fail to load a class.

The root of the hierarchy is occupied by the system classloaders (in particular, by the 
Classpath classloader)

The leaves are occupied by the Web Module classloaders. 

WebSphere Application Server 5.0 allows you to configure classloaders with various 
degrees of granularity as we will discuss in a subsequent chart.
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Application Classloader Policy - MULTIPLE 

Application Classloader policy of MULTIPLE

WAR classloader policy of APPLICATION or MODULE

Pros: 
Can restart each application without affecting others

Classes within each EAR can reference all the classes with the same EAR even if in different 
modules of the EAR (classes in WAR may or maynot be referenced, depending on Ent. 
Application level policy)

Cons: Classes within one EAR cannot reference classes in another EAR
System Classloaders

WebSphere Extensions Classloader

Application Classloader

EAR N

(EJBs, RARs, Dep. 
JARs)

Application Classloader

EAR 1

(EJBs, RARs, Dep. JARs, 
WARs)

....

...WAR Classloader

WAR 1 of EAR N

WAR Classloader

WAR N of EAR N

WAR Classloader Policy: APPLICATION

WAR Classloader Policy: MODULE
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Example 1

Application classloader policy: SINGLE

Application 1

Module: EJB1.jar

Module: WAR1.war

 MANIFEST Class-Path: Dependency1.jar

WAR Classloader Policy = APPLICATION

Application 2  

Module:  EJB2.jar

MANIFEST Class-Path: Dependency2.jar

Module: WAR2.war

WAR Classloader Policy = MODULE

System Classloaders

WebSphere Extensions Classloader

Application Classloader

EJB1.jar

Dependency1.jar

EJB2.jar

Dependency2.jar

WAR1.war

WAR Classloader

WAR2.jar
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Example 2

Application classloader policy: MULTIPLE

Application 1

Module: EJB1.jar

Module: WAR1.war

 MANIFEST Class-Path: Dependency1.jar

WAR Classloader Policy 

= APPLICATION

Application 2  

Module:  EJB2.jar

MANIFEST Class-Path: Dependency2.jar

Module: WAR2.war

WAR Classloader Policy = MODULE

System Classloaders

WebSphere Extensions Classloader

Application Classloader

EJB2.jar

Dependency2.jar

WAR Classloader

WAR2.jar

Application Classloader

EJB1.jar

Dependency1.jar

WAR1.war
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v4 vs. v5 Classloading Policies - Comparison 

4.0 Classloader 
Policy

v5 Application 
Classloader Policy

v5 WAR 
Classloader Policy

SERVER SINGLE APPLICATION

COMPATIBILITY SINGLE MODULE

APPLICATION MULTIPLE APPLICATION

MODULE N/A N/A

v4 v5

J2EE Application 
Mode (4.0.3)

MULTIPLE MODULE

SERVER

All applications and modules installed on an App Server share the same classloader 

SINGLE/APPLICATION

MODULE

Each J2EE module has its own classloader

No exact equivalent in Version 5

APPLICATION

Classloader scoped to the EAR file

Loads EJBs and WARs

Equivalent to MULTIPLE/APPLICATION

COMPATIBILITY

EJBs and WARs have separate classloaders 

One classloader per server for all the EJB and one classloader per WAR module

SINGLE/MODULE
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Reloading Classes in Version 5

�Web Modules can be reloaded independently
• Stop/Restart the Web Module
• Also, can configure Web Modules to restart 

automatically if contents changes

�EJB Modules
• Cannot be stopped/restarted independently in Version 5
• The entire application has to be restarted

�Best practice: stop/restart the Enterprise App
• This will ensure that all the dependencies are also 

reloaded

These are some of the reloading options in Version 5.

Notice that EJB modules cannot be started or stopped independently in V5 - unlike 
Version 4.
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Application Specific Libraries

�Can be defined for libraries of code that needs 
to be shared across multiple applications within 
a server - Support for java and native libraries.

• Environment ->Shared Libraries -> New

�On the Enterprise Application, specify the 
shared libraries to be used

• Enterprise Applications -> Application -> Libraries -> Add  
(add one of the defined Shared Libraries)

In WebSphere v4, if you had JARs that needed to be shared by more than one 
application, typically you would put it in the %WAS_ROOT%/lib/app directory (this is 
already defined in the ws.ext.dirs for WebSphere v4).  The drawback is that the JARs in 
the %WAS_ROOT%/lib/app directory are exposed to all the applications.

Shared Libraries is a better mechanism, where only applications that need the JARs use 
them. Other applications do not get affected by the shared libraries. 
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Shared Libraries

Can be a Single JAR file or  
DIRECTORY that contains 

mutiple JAR files

Native Library used by 
the Application - DLLs, 

lib*.so, etc.

DEFINE New 
Shared Libraries
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Summary

� Application Management uses JMX-based System 
management component to manage applications within 
WebSphere

� The Admin Clients wsadmin and Admin Console can be 
used in the Application Management tasks

� Classloaders are part of the Java virtual machine (JVM) 

and are responsible for finding and loading class files:
• System Classloaders
• WebSphere Extensions Classloader
• Application Classloaders
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