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Separation of Concerns
——

"y yani Separation of Concerns ninn =

On the "xna1974 nmiwa Edsger W. Dijkstra
role of scientific thought

it from that viewpoint only; we also know that it should be efficient and
we can siudy its efficiency on another day, so to speak., In another mood

ve may ask ourselves whether, and if so: why, the program is desirable. But
nothing is gained --on the contrary!-- by tackling these various aspects
simultaneously. It is what 1 sometimes have called "the separation of
concerns”, which, even if not perfectly possible, is yet the only available
technigue for effective ordering of one's thoughts, that I know of. This is
what 1 mean by "forussing ene's attention upon some aspect: it does not mean
ignoring the other aspects, it is just doing justice to the fact that from
this aspect's point of view, the other is irrelevant. It is being ane- and
multiple-track minded simultaneously.
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The wrong way

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
// Override methods in the base class

public void someOperation (OperationInformation info) {

// ==== Perform the core operation ====
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The wrong way(2)

® But what about logging capabilities ?

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;

// Override methods in the base class

public void someOperation (OperationInformation info) {
...log the start of operation

// ==== Perform the core operation ====
...log the complition of operation
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The wrong way(3)

® Actually, we want it multithreaded...

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;

// Override methods in the base class

public void someOperation (OperationInformation info) {
...lock the object - thread safety

...log the start of operation

// ==== Perform the core operation ====
...log the complition of operation

.. .unlock the object
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The wrong way(4)

® Who enforces your contract ?

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;

// Override methods in the base class

public void someOperation (OperationInformation info) {
.ensure info satisfies contract

.lock the object - thread safety
...log the start of operation
// ==== Perform the core operation ====
.log the complition of operation
.unlock the object
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The wrong way(5)

m Authorization ? Authentication ?

public class SomeBusinessClass extends OtherBusinessClass {

// Core data members
...Log stream ;

// Override methods in the base class

public void someOperation (OperationInformation info) {
.ensure authorization

.ensure info satisfies contract
.lock the object - thread safety
.log the start of operation

// ==== Perform the core operation ====
.log the complition of operation
.unlock the object

} 172 TRIX
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The wrong way(6)

m Persistence ? Cache consistency ?

public class SomeBusinessClass extends OtherBusinessClass ({

// Core data members
...Log stream ;

.. .cache update_status ;
// Override methods in the base class

public void someOperation (OperationInformation info) ({
.ensure authorization

..ensure info satisfies contract
.lock the object - thread safety
.ensure cache is up to date
.log the start of operation
// ==== Perform the core operation ====
.log the complition of operation
.unlock the object

}

public void save (PersitanceStorage ps) {...}

public void load(PersitanceStorage ps) {...}
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g00od modularity
XML parsin

m XML parsing in org.apache.tomcat
m red shows relevant lines of code
m nicely fits in one box



good modularity
URL pattern matching

m URL pattern matching in org.apache.tomcat
m red shows relevant lines of code
m nicely fits in two boxes (using inheritance)



logging 1s not modularized...

® where is logging in org.apache.tomcat
= red shows lines of code that handle logging
m not in just one place
m not even in a small number of places
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Components and Frameworks
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Web Container N110j70' DX

The response object provides the servlet
with a PrintWriter object that allows the Web Server
serviet to generate the body of the response
using print or print1ln methods. .. i fWeb Container \
HTTP request Tl :HttpServlet
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Hello World Servlet

import java.lio.*®;
import javax.servlet.*;
import javax.servlet.http.*:;

pukblic cla=ss HelloWorld extends HttpServlet

pukblic woid doGet (HttpServletReguest request, HttpServlietResponse response)
throws IQException, ServletException

response. setContentType ("text/html™) ;
PrintWriter out = response.getWritexr():
out.println ("<html>") ;

out.println ("<head>") ;
out.println("<title>»Hello World!</title>");
out.println ("</head>");

out.println ("<body>"):
out.println("<hl>Hello World!<;/hl>");
out.println("</body>");
out.println("</html>") ;
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Proxy Design Pattern
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/** A Proxy that intercepts String arguments & converts then to
uppercase Then, as usual, it will forward method calls to the

enclosed object */

import java.util.*;
import java.lang.reflect.*;

class UppercaseProxy implements InvocationHandler ({
private Object obj;

public UppercaseProxy (Object obj) {
this.obj=0obj;
}

public Object invoke (Object proxy, Method m, Object[] args)
throws Throwable {
if (args!=null) {
for (int 1 = 0; i < args.length; i++) {
if ( args[i] instanceof String) ({
String s = (String)args[i];
args[i] = s.toUpperCase() ;

}
}

return m.invoke (obj, args);

} 21772 THIN 23
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/** You can now wrap this proxy around any object (e.g: List),
provided you only work through interfaces */

public class ProxyTest {
public static void main(String[] args) throws Exception {

ArrayList myList=new ArrayList();

// Create a proxy that wraps myList and implements

// interface List:

Object proxy = Proxy.newProxyInstance (
java.util.List.class.getClassLoader(),
new Class[] {java.util.List.class}, // interfaces
new UppercaseProxy (myList)) ; // wrapped obj

// Add items to list, through the proxy:
List pList= (List) proxy;

plList.add ("aa") ;

plList.add ("bbb") ;
System.out.println(pList) ;
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Aspect] Terminology

m A Weaver
= Join point
m Pointcut
m Advice




Weaving orthogonal concerns
I ——

Persistence
A

Persistence

Business logic

. > -
Business logi
usimess logic Implementation X /

Logging mapping Logging
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» HelloWorld.java

public class HelloWorld {

public static void say(String message) {
System.out.println (message) ;
}

» Test.java

public class Test ({

public static void main(String[] args) {
HelloWorld.say (“Hello World”) ;

» ajc HelloWorld.java Test.java
» Jjava Test
Hello World
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® MannersAspect.java

public aspect MannersAspect {

pointcut saying()

call (public static void HelloWorld.say*(..)):

before() : saying() ({
System.out.print ("Good day! "),
}

after () : saying() {
System.out.println ("Thank you!");
}

» ajc HelloWorld.java MannersAspect.java Test.java

» Jjava Test
Good day! Hello World

Thank you!
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Spring AOP basics

|
m A proxy-based AOP framework

m JDK proxies
m CGILIB proxies

m Targets many J2EE use cases

m Powerful integration with AspectJ
= Allowing tapping into full AOP features
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Spring AOP schematic

: . 1
Pointcut Advice
Target
Object
Proxy
Advisor
2177 THIX
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Configuring through XML.:
Defining advisor

<bean id="spamPreventionAdvisor"
class="o.s.aop.support.DefaultPointcutAdvisor">
<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>

</bean>
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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"/> Target
<property name="interceptorNames">
<list>
<value>spamPreventionAdvisor</value>
</list> Advice/Advisor
</property>
<property name="proxylInterfaces">
<list>
<value>example.Emailer</value>
</list> Proxy interface
</property> (optional)
</bean>
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Bean client

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

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

EFmailer emailer = (Emailer)context.getBean("emailer");

emaller.send ("ramnivas@aspectivity.com",

"Hi! Your paypal account...");
emailer.send("ramnivas@aspectivity.com",
"Hi, I have an Aspectd question...");
}
}
21770 TRIR
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Advantages of proxy-based approach

® Requires no special compiler

m Allow per-object interceptors
= Not per-class

m Less full-fledged
= Only method-level interception
m Allows easing into AOP

m Easy to modify applicable interceptors dynamically
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Disadvantage of proxy-based approach

——
® Limitation of method-only interception

m No field-access or object creation

m Explicit creation of proxy required
m Can’t use ‘new’ to create objects

m Calls to ‘self’ don’t go through interceptors

® Low performance
m Typically not a huge concern, but beware

m Over-exposure of context
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Spring-Aspect] integration

—
® Provides power of Aspectd in Spring

m Core message
m Spring AOP is good enough in many cases
= But, you often need more power

» Multiple level of integration
m Something for every one
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Do away with XML: @Aspect]

package example;

@Aspect
public class EmaillLogger {
@Before (execution (* send(String, String))
and args (address, *)")
public void log(JoinPoint.StaticPart tjpsp,
String address) {
System.err.println (

"Invoking " + tjypsp.getSignature() +
" for " + address);
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Resources

m Spring books
m Pro Spring, by Rob Harrop and Jan Machacek

m Professional Java Development with the Spring
Framework, by Rod Johnson, Rod Johnson,
Juergen Hoeller, Alef Arendsen, Thomas
Risberg, Colin Sampaleanu

m Spring in Action, by Craig Walls

m Aspectd books
m AspectJ in Action, by Ramnivas Laddad

m Eclipse AspectJ, by Adrian Colyer, Andy
Clement, George Harley, Matthew Webster
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