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Goals

�Provide Class loaders examples with different 
policies and delegation modes

�Pre-requisite:

�Understanding of WebSphere V6 Class loader 
Overview

The goal of this presentation is to provide some class loader examples with different 
policies and delegation modes.
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•BootStrap:  loaded from by jre/lib 

•Extensions: Defined by  java.ext.dirs

•JVM Classpath

WebSphere Ext.: Defined by  ws.ext.dirs

•%WAS_ROOT classes, lib and ext directories

•Resource classes (explained in detail later)

Application Class loader – loads application 

artifacts - Various combination possible based 
on ClassLoading Policies (discussed later)

Recap - Class Loader Hierarchy – At a Glance
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JVM Class loader

JVM Bootstrap, JVM extensions, Classpath

WebSphere Extensions Classloader

Loads WebSphere Runtime and Resource classes

Application Module Class loader

EJBs,, RARs, Utility JARs, Application Shared libraries

Optional: Web Module based on Web Module class-
loader Policy

Web Module Class loader (OPTIONAL)

For Web Modules only

WebSphere lib/app Class loader

For compatibility with v4, loads classes in “lib/app” dir.

WebSphere “Server” Class loader

Loads Server-scoped Shared Libraries

User defined one or more class loaders within 
a server configuration to specify server 

scoped Shared Libraries

Load application artifacts from the 
<WAS_HOME>/lib/app path  - NOT 

RECOMMNEDED

Class loaders are organized in a hierarchy. This means that a child class loader can 
delegate class finding and loading to its parent should it fail to load a class.

This hierarchy was discussed in detail in the Class loader overview presentation.

This presentation will provide examples of some class loader scenarios. 
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Class Loader Policies Class Loader Policies -- ExamplesExamples

Section

This section will provide examples of Class Loader Policies.
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Application/Web Module policies: Single & 
Application

JVM Classloaders

WebSphere Extensions Classloader

Parent

SINGLE Application Classloader for ALL APPLICATION

EJBs,, RARs, Utility JARs, Application Shared libraries

+
Web Modules of all applications

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

�Cons: Cannot start and stop individual Applications without 
affecting others

Comments

“Application” for 
all applications

Single

Web Module Class-
loader Policy

Application Class-
loader Policy

Not Recommended to have Single Application Class loader

You loose isolation, dynamic reloading

Shown here is an example hierarchy of an Application Class loader policy of Single and a 
Web module class loader policy of Application for all the J2EE applications.  Using these 
class loader options sacrifices the isolation and dynamic reloading features.
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Application/Web Module policies: Single & 
Module

JVM Classloaders

WebSphere Extensions Classloader

Parent

SINGLE Application Classloader for ALL APPLICATION

EJBs,, RARs, Utility JARs, Application Shared libraries

Web Module Classloader

Web Modules of each application

Web Module Classloader

Web Modules of each application
....

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

�Cons: Cannot start and stop individual Applications without 
affecting others

Comments

“Module” for all 
Applications

Single

Web Module Class-
loader Policy

Application Class-
loader Policy

This is the Default 
J2EE Mode

Shown here is an example hierarchy of an Application Class loader policy of Single and a 
Web module class loader policy of Module for all the J2EE applications.  

With these policies, the Web module class loader is loaded by its own separate class 

loader. This is the default J2EE class loader mode.
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Application/Web Module policies: Single & 
Application/Module

JVM Classloaders

WebSphere Extensions Classloader

Parent

SINGLE Application Classloader for ALL APPLICATION

EJBs,, RARs, Utility JARs, Application Shared libraries

+
Web Modules of applications that have Web Module class-

loader Policy = APPLICATION

Web Module Classloader

Web Modules of applications with Web 

Module Classloader Policy = MODULE

Web Module Classloader

Web Modules of applications with Web 

Module Classloader Policy = 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

Comments

“Application” for 
some and “Module”

for others
Single

Web Module Class-
loader Policy

Application 

Class-loader 
Policy

Shown here is an example hierarchy of the Application Class loader policy of Single and 
Web module class loader policy of Module for some of the J2EE applications and 
Application for the remaining applications.

With these policies, the Web module class loader for Module policy option is loaded by its 
own separate class loader. For a Web module class loader policy of Application, they are 
loaded by the Application Class loader.
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Application/Web Module policies: Multiple & 
Application

JVM Classloaders

WebSphere Extensions Classloader

Application Classloader for each 
APPLICATION

EJBs,, RARs, Utility JARs, Application Shared 

libraries

+
Web Modules of applications

�Pros: Can restart each application without affecting others

�Cons: Classes within one EAR cannot reference classes in 
another EAR

Comments

“Application” for 
all applications

Multiple

Web Module Class-
loader Policy

Application Class-
loader Policy

Application Classloader for each 
APPLICATION

EJBs,, RARs, Utility JARs, Application Shared 

libraries

+
Web Modules of applications

....

Shown here is an example hierarchy of an Application Class loader policy of Multiple.  
Each J2EE Application is loaded by its own class loader. Additionally, with the Web 
Module class loader policy of Application, the Web modules of those applications are 

loaded by the same class loader as the rest of the J2EE application classes.
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Application/Web Module policies: Multiple & 
Module

JVM Classloaders

WebSphere Extensions Classloader

Web Module Classloader

Web Modules of applications

....

�Pros: Can restart each application without affecting others

�Cons: Classes within one EAR cannot reference classes in 
another EAR. 

Comments

“Module” for all 
applications

Multiple

Web Module Class-
loader Policy

Application Class-
loader Policy

Application Classloader for each 

APPLICATION

EJBs,, RARs, Utility JARs, Application Shared 

libraries

Web Module Classloader

Web Modules of applications

Application Classloader for each 
APPLICATION

EJBs,, RARs, Utility JARs, Application Shared 

libraries

Best Practice 
configuration –
This is the Default 
configuration 

Web Module Policy = Module Web Module Policy = Module

Shown here is an example hierarchy of an Application Class loader policy of Multiple.  
Each J2EE Application is loaded by its own class loader.  However, note that the Wed 
Module class loader policy is Module. As a result, each Web module is loaded by 

separate class loader, lower in the class loader hierarchy.

This is the default class loader configuration of WebSphere Application Server V6.
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Application/Web Module policies: Multiple & 
Application/Module

JVM Classloaders

WebSphere Extensions Classloader

Web Module Classloader

Web Modules of applications

....

�Pros: Can restart each application without affecting others

�Cons: Classes within one EAR cannot reference classes in 
another EAR

Comments

“Application” for 
some and “Module”

for others
Multiple

Web Module Class-
loader Policy

Application Class-
loader Policy

Application Classloader for each 
APPLICATION

EJBs,, RARs, Utility JARs, Application Shared 

libraries

Application Classloader for each 
APPLICATION

EJBs,, RARs, Utility JARs, Application Shared 
libraries 

+
Web Modules of applications

Web Module Policy = Module
Web Module Policy = Application

Shown here is an example hierarchy of an Application Class loader policy of Multiple.  
Each J2EE Application is loaded by its own class loader.  However, some of the 
Applications have Web Module class loader policy is Module. As a result, for  those 

applications, the Web module is loaded by a separate class loader, lower in the class 
loader hierarchy.

For the remaining applications that have a Web module class loader policy of 

Application, those Web module classes are loaded by the same class loader that loads 
the J2EE application.
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Example 1

� Application class-loader policy: 
Single

� Application 1 
�Module: EJB1.jar

�MANIFEST Class-Path: 
Dependency1.jar

�Module: WAR1.war 

�Web Module Classloader Policy 
= Module

� Application 2 
�Module: EJB2.jar

�MANIFEST Class-Path: 
Dependency2.jar

�Module: WAR2.war

�Web Module Classloader Policy 
= Application

System Classloaders

WebSphere Extensions Classloader

SINGLE Application Classloader for 
ALL APPLICATION

Application 1:

EJB1.jar

Dependency1.jar

Application 2:

EJB2.jar

Dependency2.jar

WAR2.war

WAR Classloader

WAR1.jar

The example shown here has the Application class loader policy at the server level set to  
Single. 

As a result, the classes for both the applications are loaded by the Single class loader. 

However, the Web module class loader policy defines how the Web modules will be 
loaded.

For Application 1, the Web module class loader policy is Module. As a result, each Web 
module of application 1 will have its own separate class loader, as shown by the WAR1 

Web module.

For Application 2, the Web module class loader policy is Application. As a result, all Web 

modules of application 2 will be loaded by the same class loader that loaded Application 2 
classes, as shown by the WAR2 Web module.
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Example 2

� Application class-loader policy: 
Multiple

� Application 1 
�Module: EJB1.jar

�MANIFEST Class-Path: 
Dependency1.jar

�Module: WAR1.war 

�WAR Classloader Policy = 
Module

� Application 2 
�Module: EJB2.jar

�MANIFEST Class-Path: 
Dependency2.jar

�Module: WAR2.war

�WAR Classloader Policy = 
Application

System Classloaders

WebSphere Extensions Classloader

WAR Classloader

WAR1.jar

Multiple Application 
Classloader

Application 1:

EJB1.jar

Dependency1.jar

Multiple Application 
Classloader

Application 2:

EJB2.jar

Dependency2.jar

WAR2.war

The example shown here has the Application class loader policy at the server level set to 
Multiple. 

As a result, the classes for both the applications are loaded by their own separate class 

loader, as shown by the class loaders of Application 1 and 2.

However, the Web module class loader policy defines how the Web modules will be 

loaded.

For Application 1, the Web module class loader policy is Module. As a result, each Web 
module of application 1 will have its own separate class loader, as shown by the WAR1 
Web module.

For Application 2, the Web module class loader policy is Application. As a result, each 
Web modules of application 2 will be loaded by the same class loader that loaded 

Application 2 classes, as shown by the WAR2 Web module.
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Class Loader Delegation Class Loader Delegation -- ExampleExample

Section

This section will provide some examples of Class Loader Delegation.
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Class-loader Delegation Mode: Example

System Classloaders

JVM Bootstrap, JVM extensions, Classpath

WebSphere Extensions Classloader

Loads WebSphere Runtime and Resource 

provider classes

Parent

Parent

Application Classloader

EJBs,, RARs, Utility JARs, Application Shared 

libraries

Optional: Web Module based on Web Module 

class-loader Policy

Web Module Classloader (OPTIONAL)

For Web Modules only

Parent

Parent

PARENT_FIRST or PARENT_LAST can be defined for these class-loaders

Example: Web Module wants to load a class 

PARENT

LAST

PARENT

LAST

PARENT

FIRST

PARENT

FIRST

(default)

Web Module 

Class-loader 
Mode

Application loader 

System loader

WebSphere Ext. loader

Web Module loader

PARENT

LAST

Web Module loader

System loader

WebSphere Ext. loader

Application loader

PARENT

FIRST

Web Module loader

Application loader

System loader

WebSphere Ext. loader

PARENT

LAST

System loader

WebSphere Ext. loader

Application loader

Web Module loader

PARENT

FIRST

(default)

Search Order
Application 

Class-loader 
Mode

Delegation or search mode is defined at the Application class loader and at the Web 
module class loader levels. Based on the different delegation modes, the table shows the 
search order path. At each level, if the delegation mode is PARENT FIRST, the search 

goes to the parent.  If the delegation mode is PARENT_LAST, the current class loader is 
searched before the parent.  These delegation modes help when an application requires 
classes loaded from its own class loader rather than having it loaded by WebSphere 

supplied classes. This provides flexibility.

The default mode is the PARENT_FIRST for both the application class loader and the 
Web module class loader.
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Summary and ReferencesSummary and References

Section

This section will provide a summary of the concepts covered by this presentation.
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Summary

�Provided some examples of Class-loader options 
with different policies and delegation modes

In summary, this presentation has provided some examples of class loader options with 
different policies and delegation modes.
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