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When reflection is simply not enough
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Not an expert

not even a newbie...



Manipulation

1 |s the skillful handling, controlling
or using of someone

: JENtat|
Bytecode dtion

e Modify method body
e Replace statements
e Generate classes



It's
everywhere



SERIOUS SCIENTIFIC ANSWERS

to Absurd Hypothetical Questions

what it?

we make Java more like JavaScript



Hot Reload

Java Debugger API since 2002

Works good when Not good for
1. Modify method body 1. Method definition change
2. No new classes 2. New fields declarations
3. No annotation changes 3. Spring beans changes
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Javassist Result

class Framework ({
public void configure () {
// Configure beans, set-up endpoints

}

class Framework implements Listener {
public void configure () {

//

class Framework implements Listener {
public void configure () {

//
}

public void onEvent () {
configure () ;

Author:




It's useful
and necessary

Monitoring and profiling
Generating classes from metadata
Caching

Obfuscation

Mocking
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piotrl.NewsService.get (NewsService.java:50)
piotrl.NewsServiceSSFastClassBySpringCGLIBS$a842897a.1invoke (<generated>)

springframework.cglib.proxy.MethodProxy.invoke (MethodProxy.java:204)

springframework.aop.framework.CglibAopProxy$CglibMethodInvocation.invokeJoinpoint
springframework.aop.framework.ReflectiveMethodInvocation.proceed (ReflectiveMethod:
springframework.transaction.interceptor.TransactionInterceptor$Sl.proceedWithInvocse
springframework.transaction.interceptor.TransactionAspectSupport.invokeWithinTrans
springframework.transaction.interceptor.TransactionInterceptor.invoke (Transaction:
springframework.aop.framework.ReflectiveMethodInvocation.proceed (ReflectiveMethod:
springframework.aop.framework.CglibAopProxy$DynamicAdvisedInterceptor.intercept (Cc

piotrl.NewsService$$SEnhancerBySpringCGLIBSSb6cabl772.get (<generated>)
piotrl.NewsController.get (NewsController. java:46)



Proxy Class

Reflection

Example



Proxy Class

Reflection




Proxy Class

Javassist




Libraries

Low Level High Level
ASM CGLIB AspectJ
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Javassist

e Write code in strings
¢ \What You See Is What You Get
e API similar to reflection



Javassist

ClassPool CtClass CtMethod

CtClass CtField insertBefore

CtClass CtConst | catchEx

CtClass CtMethod insertAt

insertAfter




Demo



Further reading

e Java agents

e |[nstrumentation - idea and introdution
e Javassist - official tutorial

e \Wideo - Having fun with Javassist



