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Speaker introduction
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A quick intro to AOP
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ATM Account

System Evolution: Conventional

Code
scattering

…

…
Code

tangling
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System Evolution: AOP based

Logging
aspect

Access control
aspect

ATM Account …

…

…



September 2006

Core AOP concepts
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Dynamic crosscutting: Advice
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before () : call (* ATM.*(..)) {
...

}

� �����
after (Account account) returning : accountOperation(account) {

...
}

� �����

Object around () : call (* Remote+.*(..) throws RemoteException) {

try {
... proceed (); ... Retry logic ...

} catch (...) {
}

}
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Static crosscutting

� �����
�
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declare parents : banking..* implements Loggable;

� �����
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����-����"���
public Logger Loggable._logger;

� ��������4
�������
declare soft : SQLException

: within (banking.model..*);

� 0������!��������������
�-����� 
declare error

: call (* Thread.*(..))
&& within (javax.ejb.EnterpriseBean+)

: "Use of thread disallowed from EJBs" ;
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More power with AspectJ
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A Logging Aspect

public aspect BankLoggingAspect {
private static Logger _logger

= Logger.getLogger( "banking" );

public pointcut loggedOperations()
: execution (* banking..*.*(..))

&& ! within (BankLoggingAspect);

before () : loggedOperations() {
Signature sig =

thisJoinPointStaticPart .getSignature();
_logger.logp(Level.INFO,

sig.getDeclaringType().getName(),
sig.getName(), "Entering" );

}
}
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Layering violation enforcement
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Layering policy enforcement aspect

public aspect LayeringPolicyEnforcementAspect {
pointcut dataAccess()

: call (* com.mycompany.dao..*.*(..))
|| call (* org.hibernate..*.*(..))
|| call (* *..sql..*.*(..));

declare error : dataAccess()
&& within (com.mycompany.ui..*)

: "UI layer shouldn’t directly access data; 
Use business layer instead" ;

}
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Cross repository contamination 
enforcement

public aspect RepositoryCrossContaminationEnforcement {
pointcut inRoot1()

within (com.mycompany.root1..*);

declare error : set (com.mycompany.root2..* *.*) 
&& inRoot1();

: "Objects in the root1 should not hold onto 
objects from other roots";

}



September 2006

First failure data capture (FFDC)
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FFDC: Base aspect

public abstract aspect FFDC {
public abstract pointcut ffdcOp();

after () throwing (Exception ex) : ffdcOp() {
if (_logger.isLoggable(Level.WARNING) {

Signature sig = thisJoinPointStaticPart .getSignature();
logFFDC(sig.getDeclaringType().getName(), 

sig.getName(), ex,
thisJoinPoint .getThis(), 
thisJoinPoint .getArgs());

}
}

public void logFFDC(String className, String methodName,
Exception ex, Object thiz, Object[] args) {

...
}

}
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FFDC: Derived aspect

public aspect BlogFFDC extends FFDC {
public pointcut ffdcOp() 

: execution (* com.mycompany..*.*(..)            
throws RemoteException)

|| execution (* com.mycompany..dao.*.*(..));
}



September 2006

Authorization
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Authorization: Reusable base aspect

public abstract aspect AbstractAuthAspect {
public abstract pointcut authorizedOperations();

public abstract Permission getPermission(
JoinPoint.StaticPart jpsp);

before () : authorizedOperations() {
AccessController.checkPermission(

getPermission( thisJoinPointStaticPart ));
}

}
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Authorization: Derived aspect

public aspect BankingAuthAspect extends AbstractAuthAspect {
public pointcut authorizedOperations ()

: execution ( public * banking..Account.*(..));

public Permission getPermission(JoinPoint.StaticPart jpsp) {
return new BankingPermission(jpsp.getSignature().getName());

}

}
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Mix-in implementation
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Interface needing boilerplate code

public interface ServiceCenter {
public String getId();
public void setId(String id);

public String getAddress();
public void setAddress(String address);

}
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Interface with mixin implementation

public interface ServiceCenterMixin extends ServiceCenter {
static aspect IMPL {

private String ServiceCenterMixin.id;
private String ServiceCenterMixin.address;

public String ServiceCenterMixin.getId() {
return id;

}

public void ServiceCenterMixin.setId(String id) {
this .id = id;

}

public String ServiceCenterMixin.getAddress() {
return address;

}

public void ServiceCenterMixin.setAddress(String address) {
this. address = address;

}
}

}
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Interface implementations

public class ATM extends Teller 
implements ServiceCenterMixin {
... No set/getId(), set/getAddress()
... No id, address

}

public class BrickAndMortar extends Teller
implements ServiceCenterMixin {
... No set/getId(), set/getAddress()
... No id, address

}
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Injecting dependencies using Aspect
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Dependency declaration:
Based on template id

@Configurable ( "emailerClient" )
public class Order {

private Emailer emailer ;

public void process() {
...
emailer.send(...)

}

public void setEmailer(Emailer emailer) {
this. emailer = emailer;

}
}
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Dependency configuration:
Based on template id

<beans...>

</beans>

<aop:spring-configured />

<bean id ="smtpEmailer" .../>

<bean id ="emailerClient" scope ="prototype" >
<property name="emailer" ref ="smtpEmailer" />

</ bean >
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Dependency declaration:
Based on template class

@Configurable
public class Order {

private Emailer emailer ;

public void process() {
...
emailer.send(...)

}

public void setEmailer(Emailer emailer) {
this. emailer = emailer;

}
}
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Dependency configuration: 
Based on template class

<beans...>

</beans>

<aop:spring-configured />

<bean id ="smtpEmailer" .../>

<bean class ="example.Order" scope ="prototype" >
<property name="emailer" ref ="smtpEmailer" />

</ bean >
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Spring AOP basics
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Proxy

Spring AOP schematic

Target

Object

Advice

Advisor

Pointcut
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Configuring through XML:
Defining advisor
<bean id ="spamPreventionAdvisor"

class ="o.s.aop.support.DefaultPointcutAdvisor" >

</ bean >

<property name="advice" >

<bean class ="example.SpamPreventionInterceptor" />

</ property >

<property name="pointcut" >

<bean class ="o.s.aop.support.JdkRegexpMethodPointcut" >
<property name="pattern" value =".*send.*" />

</ bean >

</ property >
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Configuring through XML:
Creating proxy
<bean id ="emailerTarget" class ="example.EmailerImpl" >
</ bean >

<bean id ="emailer" class ="o.s.aop.framework.ProxyFactoryBean" >
<property name="target" ref ="emailerTarget" />
<property name="interceptorNames" >

<list >
<value >spamPreventionAdvisor </ value >

</ list >
</ property >
<property name="proxyInterfaces" >

<list >
<value >example.Emailer </ value >

</ list >
</ property >

</ bean >

Target

Advice/Advisor

Proxy interface
(optional)
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Bean client

package example;
...

public class Main {
public static void main(String[] args ) {

ApplicationContext context 
= new ClassPathXmlApplicationContext( "beans.xml" );

Emailer emailer = (Emailer)context.getBean( "emailer" );
emailer.send( "ramnivas.laddad@interface21.com" , 

"Hi! Your paypal account..." );
emailer.send( "ramnivas.laddad@interface21.com" , 

"Hi, I have an AspectJ question..." );
}

}
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Proxy

Where AspectJ helps Spring AOP

Target

Object

Typed Advice
AspectJ Expression Pointcut

@AspectJ Aspects
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Spring-AspectJ integration
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AspectJ pointcut expression
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<bean id ="spamPreventor" 
class ="o.s.aop.support.DefaultPointcutAdvisor" >

<property name="advice" >
<bean class ="example.SpamPreventionInterceptor" />

</ property >
<property name="pointcut" >

<bean class ="o.s.aop.aspectj.AspectJExpressionPointcut" >
<property name="expression" 

value ="execution(* send(..))" />
</ bean >

</ property >
</ bean >
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Typed advice
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Typed advice: Defining aspect

<beans ...>
<aop:config >

<aop:aspect id ="emailLoggerBean"
ref ="emailerLogger" >

<aop:before
pointcut ="execution(* send(String, String))

and args(address, *)" 
method ="log" />

</ aop:aspect >
</ aop:config >

<bean id ="emailerLogger"   
class ="example.EmailLogger" />

...
</beans>
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Plain Java aspect

package example;

public class EmailLogger {
public void log(JoinPoint.StaticPart tjpsp, 

String address) {
System.err.println(

"Invoking " + tjpsp.getSignature() + 
" for " + address);

}
}

void before(Method method, Object[] args, 
Object target) throws Throwable;
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Do away with XML: @AspectJ

package example;

@Aspect
public class EmailLogger {

@Before( execution(* send(String, String))
&& args(address, *)" )

public void log(JoinPoint.StaticPart tjpsp, 
String address) {

System.err.println(
"Invoking " + tjpsp.getSignature() + 
" for " + address);

}
}
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Using @AspectJ aspect

<beans ...>

<aop:autoproxy/ >

<bean id ="emailerLogger"   
class ="example.EmailLogger" />

... Other beans ...

</beans>
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Choosing Spring vs. AspectJ AOP
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Summary
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Resources
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AOP training from the source
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Spring Conference: The Spring Experience 2006
December 7th – 10th, Hollywood Florida

by Interface21 and NoFluffJustStuff Java Symposiums

� World-class technical conference for the Spring community
� 3 full days, 5 concurrent tracks, 60 sessions

• Core Spring 2.0
• Core Enterprise 2.0
• Core Web 2.0
• Domain Driven Design
• Just Plain Cool

� Enjoy five-star beach resort and amenities
� Converse with core Spring team and industry experts

� Rod Johnson, Adrian Colyer, Ramnivas Laddad, Juergen Hoeller, etc.
� Registration at http://www.thespringexperience.com
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Questions?
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