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What do I do?

Creator and core developer of JRebel

JRebel maps your project workspace directly 

to a running application, watches the changes 

you make to classes and resources, then 

intelligently reflects them in your application.

ñHow to eliminate builds, redeploys and 

gain 3-7 weeks a year?ò

Lightning talk later today, find out more

3-7 weeks a year based on survey results

30 day trial, 

just $149 per 

developer :)

JFokus attendees get 

a free license!

www.jrebel.com/jfoku

s



To create JRebel weé

Hooked into class loading on the JVM 

level

Integrated with the class loading 

mechanism in more than 10 different 

servers

Solved hundreds of issues connected to 

class loading

Learned a lot more about class loaders 

than we wanted to J



Overview

Basics

What is class loading?

How was it meant to work?

Problems and solutions

How do class loaders leak?

OSGi, Spring dm, JBoss and others???

Conclusions 



BASICS



Class loader API

public abstract class ClassLoader {

public Class loadClass(String name);

protected Class defineClass(byte[] b);

public URL getResource(String name);

public Enumeration getResources(String name);

public ClassLoader getParent()

}



Class loading

public class A {

public void doSmth() {

B b = new B();

b.doSmthElse();

}

}

Causes a call to

A.class.getClassLoader().loadClass(ñBò);



Delegation

Class loaders have a parent class loader

The parent is usually consulted first

Avoids loading same class several times

However in a Java EE web module local 

classes are searched first

In Java EE each WAR module of an EAR 

gets its own class loader

This allows separate namespaces for 

applications in same container



Java EE Delegation

Container

App1.ear

WAR1 WAR2

App2.ear

WAR3

App3.ear

WAR4



PROBLEMS AND SOLUTIONS



No class found

Variants

ClassNotFoundException

ClassNoDefFoundException

Helpful

IDE class lookup (Ctrl+Shift+T in Eclipse)

find *.jar -exec jar -tf '{}' \; | grep MyClass

URLClassLoader.getUrls()

Container specific logs 



Wrong class found

Variants

IncompatibleClassChangeError

AbstractMethodError

NoSuch(Method|Field)FoundError

ClassCastException, IllegalAccessError

Helpful

-verbose:class

ClassLoader.getResource()

javap -private MyClass



More than one class found

Variants

LinkageError (class loading constraints 

violated)

ClassCastException, IllegalAccessError

Helpful

-verbose:class

ClassLoader.getResource()



More than one class found

Web ClassLoader

Shared ClassLoader

Util3

Util3

Factory3

Test3

Util3 u = (Util3) Factory3.instanceUntyped();

Factory3.instanceUntyped();new Util3()ClassCastException



More than one class found

Web ClassLoader

Shared ClassLoader

Util3

Util3

Factory3

Test4

Factory3.instance().sayHello();

Factory3.instance();new Util3() LinkageError



More than one class found

Web ClassLoader

Shared ClassLoader

Util3

Util3

Factory3

Test5

Util3 u = (Util3) Factory3.instancePackage();

Factory3.instancePackage();new Util3()IllegalAccessError


