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A Technique for Quick Restarting of Java Applications
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by Partial Class Reloading
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To modify the definitions of some classes of an application and restart it, the
application should be reloaded by a new class loader. This approach is, for
example, used for HOT deployment. However, it degrades the performance of
a server application if all the classes of an application are reloaded. This pa-
per proposes a technique to speed up restarting an application by partial class
reloading. When an application is restarted, since we know which classes are
modified at this time, we can reuse classes that have been already loaded and
are not changed at this restart. Furthermore, when each class of an application
has some versions and the application is restarted repeatedly with combination

of different versions of classes, we can reduce reloading costs by creating a class
loader responsible for loading each version of a class. This allows us to reuse not
only original classes but also various versions of each class. However, the latter
approach may degrade the performance because a large number of class loader
instances are created when we modify a number of classes. We applied above
two approaches to our per-session AOP framework respectively and provided
guidelines which approach you should use.
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class ClassLoader {
public Class loadClass(String name);
protected Class findClass(String name);
protected final Class defineClass(String name, byte[] buf, int off, int
len);
protected final Class findLoadedClass(String name);
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Fig.1 ClassLoader class.
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class A {
void funcA() {
String s = "foo”;
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public static void main(String]] args) {
new A().funcA();
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Fig.2 An example of application program.
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Fig.3 Three classes referring to each other.
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public Class loadClass(String name) {
if (/x name 000000000000 000000000000%) {
Class clazz = findLoadedClass(name);
if (clazz == null) return findClass(name);
else return clazz;

else return getParent().loadClass(name);
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}

04 DO00D00O loadClass 0000
Fig.4 The loadClass method of a child loader object.
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7: end
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9: POOOD S000000000O0O0OOOO

10: Lyestart « Lp

11: foreach C S’ {

12: Lc -« COOO0OO0ODOOOOOOODO

13: V « V+ Le¢

14: E « E + (Lrestart, Lc)

15: Lrestart « Lc

16: }
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Fig.5 The algorithm for making a class loader used when restarting.
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S < Sc
foreach Lp (Lc 0000000 O0OO) {
if L, 00000O0DDOODOOOOCO DO SOOOOOOOOOOO ?
then
S« S+ 5p

end

06 ODOO00OO0O0OO0O0OBOOOO

Fig.6 The algorithm for selecting classes loaded by a given class loader.
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0Glue
public class CustomizerAspect {
O@Refine
static class Customizer extends Webapp {
public void doGet(HttpServletRequest req, HttpServletResponse res) {

/* code x/
}
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Fig.7 An aspect in GluonlJ.
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Fig.8 Average response time (Approach 2).
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