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package tracing;

public  aspect Tracing {
pointcut  tracedOps() :
execution (* **(.)) && ! within  (Tracing);

before () : tracedOps() {
System.out.printin( "Executing: " + thisJoinPointStaticPart

}
}

package tracing;

public  aspect Tracing {
private int callDepth;

pointcut  tracedOps() :
execution (***(..)) &&! within  (Tracing);

before () : tracedOps() {
printindent();
System.out.printin(
callDepth++;

"Executing: " + thisJoinPointStaticPart

after () : tracedOps() {
callDepth--;

}

private void printindent() {
for (int i=0;i<callDepth; i++) {
System.out.print( )
}
}

}
% b )

package tracing;
public  aspect Tracing {
private  int callDepth;

pointcut  tracedOps() :
execution (* *.*(..)) &&! within  (Tracing);



before (Object current) : tracedOps() && this (current) {

printindent();

System.out.printin( "Executing: " + thisJoinPointStaticPart
+"for"  +traceStringFor(current));

addToCallDepth(+1);

before () :tracedOps() && execution (static ***(..)){
printindent();
System.out.printin( "Executing: " + thisJoinPointStaticPart

addToCallDepth(+1);

after () throwing (Throwable t): tracedOps() {
addToCallDepth(-1);

printindent();

System.out.printin( "Threw: "  + traceStringFor(t));

after () returning :tracedOps() && execution (void *(.)X
addToCallDepth(-1);

printindent();

System.out.printin( "Returned" );

after () returning  (Object 0): tracedOps()
&& execution (! void *(.){
addToCallDepth(-1);
printindent();
System.out.printin( "Returned: " + traceStringFor(0));

protected  String traceStringFor(Object 0) {

if (0o== null ){
return  "null"
} else if (o instanceof Traceable) {
return  ((Traceable)o).toTraceString();
} else {

return  0.toString();

public  String Traceable.toTraceString() {
return  toString();

private  void addToCallDepth( int delta) {
callDepth+=delta;

private  void printindent() {
for (int i=0;i<callDepth; i++){
System.out.print( )
}



! " #

package repository.service.delegate;

import  java.rmi.RemoteException;

import model.Song;

import repository.service.RepositoryService;
import junit.framework.TestCase;

public class RepositoryDelegateTest extends TestCase {
private  RepositoryDelegate testDelegate;

static final Song TEST_SONG1 = new Song( "test songl" );
static final Song TEST_SONG2 = new Song( "test song2" );

protected void setUp() throws Exception {
super .setUp();

testDelegate = RepositoryDelegate.instance( );
testDelegate.addSong( new Long(1), TEST_SONG1);
testDelegate.addSong( new Long(2), TEST_SONG2);

public  void testGetSong() throws RepositoryException {
Song testSongl = testDelegate.getSong( new Long(1));
assertEquals(TEST_SONGL1, testSong1l);

Song testSong2 = testDelegate.getSong( new Long(2));
assertEquals(TEST_SONG2, testSong?2);

public  void testGetSongRemoteException() {
FaultInjector.aspectOf().injectFault = true ;

try {
testDelegate.getSong( new Long(1));

} catch (RepositoryException ex) {
assertEquals(RemoteException. class
ex.getCause().getClass());

public  void testAddSong() throws RepositoryException {
Long addld = new Long(3);

Song testSong3 = new Song( "test song 3" );
testDelegate.addSong(addld, testSong3);

assertEquals(testSong3, testDelegate.getSon g(addld));

public  void testAddSongRemoteException() {
Faultinjector.aspectOf().injectFault = true ;

try {
testDelegate.addSong( new Long(1),
new Song( "doesn't matter" );
} catch (RepositoryException ex) {
assertEquals(ex.getCause().getClass(),



RemoteException. class );

public  void testRemoveSong() throws RepositoryException {
Long removalld = new Long(1);
testDelegate.removeSong(removalld);

assertEquals( null , testDelegate.getSong(removalld));

public  void testRemoveSongRemoteException() {
Faultinjector.aspectOf().injectFault = true ;

try {
testDelegate.removeSong( new Long(1));

} catch (RepositoryException ex) {
assertEquals(ex.getCause().getClass(),
RemoteException. class );

private  static aspect Faultinjector {
private boolean injectFault = false

before () throws RemoteException :

call (* RepositoryService.*(..) throws RemoteException)
&& cflow (‘execution (* RepositoryDelegateTest.*(..)))
&& if (aspectOf().injectFault) {
injectFault = false ;

throw new RemoteException(  "Simulated fault" );

$" v #

package repository.service.delegate;

import  java.rmi.RemoteException;

import model.Song;
import repository.service.RepositoryService;
import repository.service.impl.RepositoryServicelmpl;

public class RepositoryDelegate {

}

private  RepositoryService service = new RepositoryServicelmpl();

private static  RepositoryDelegate instance =
new RepositoryDelegate();

public  static RepositoryDelegate instance() {
return instance;

private  RepositoryDelegate() {



public Song getSong(Long id) throws RepositoryException {
return  service.getSong(id);

public  void addSong(Long id, Song song) {
service.addSong(id, song);

}

public  void removeSong(Long id) {
service.removeSong(id);

}

private  static aspect ExceptionConversion {
pointcut  conversionOps()
call (* RepositoryService.*(..)
throws RepositoryException)
&& within  (RepositoryDelegate);

declare  soft : RemoteException: conversionOps();
after () throwing (RemoteException ex)

throws RepositoryException : conversionOps() {
throw new RepositoryException(ex);

% & &

package billing;
import model.*;

public  aspect BillingPolicy {

public  pointcut  useTitle() : execution (* Playable.play(..));
after (Playable playable) returning

useTitle() && this (playable) {
System.out.printin(generateCharge(playable) );

}
String generateCharge(Playable playable) {

User user = (User)Session.instance().getVal ue( "currentUser"

int amount = playable.getName().length();

user.getAccount().bill(amount);
return  "Charge: " + user + "" 4+ amount;

package billing;
import model.*;

public  aspect BillingPolicy {



public  pointcut  useTitle() : execution (* Playable.play(..));

public  pointcut  topLevelUseTitle():
useTitle() && ! cflowbelow (useTitle());

after (Playable playable) returning
topLevelUseTitle() && this (playable) {
System.out.printin(generateCharge(playable) );

private  String generateCharge(Playable playable) {
User user = (User)Session.instance().getVal ue( "currentUser"
int amount = playable.getName().length();
user.getAccount().bill(amount);
return "Charge: " + user + """+ amount;
}
}

package billing;

public  aspect AccountSuspension {
private boolean Account.suspended = false ;

public  boolean Account.isSuspended() {
return  suspended,;

after (Account account) returning
set (int Account.owed) && this (account) {

account.suspended

= (account.getOwed() > account.getCredi tLimit());

}

before () : BillingPolicy.topLevelUseTitle() {

User user = (User)Session.instance().getVal ue( "currentUser

if (user.getAccount().isSuspended()) {
throw new SuspendedAccountException();

}

}

package tracing;
public  aspect Tracing {

/I this is a natural to set through JMX
private  static boolean enabled = Boolean.getBoolean( "trace"

private  int callDepth;

/I our pointcut now limits tracing to when trac ing is enabled

pointcut  tracedOps() :
execution (* *.*(..)) && ! within  (Tracing)

);

);

);



&& ! cflow (‘execution (String Tracing.traceStringFor(*)))
&& if (enabled);

before (Object current) : tracedOps() && this (current) {

printindent();

System.out.printin( "Executing: " + thisJoinPointStaticPart
+"for"  +traceStringFor(current));

addToCallDepth(+1);

before () :tracedOps() && execution (static ***(..)){
printindent();
System.out.printin( "Executing: " + thisJoinPointStaticPart

addToCallDepth(+1);

after () throwing (Throwable t): tracedOps() {
addToCallDepth(-1);

printindent();

System.out.printin( "Threw: "  + traceStringFor(t));

after () returning :tracedOps() && execution (void *(..)X
addToCallDepth(-1);

printindent();

System.out.printin( "Returned" );

after () returning  (Object 0): tracedOps()
&& execution (! void *(.){

addToCallDepth(-1);

printindent();

System.out.printin( "Returned: " + traceStringFor(0));

protected  String traceStringFor(Object 0) {

if (o== null ){
return  "null
} else if (o instanceof  Traceable) {
return  ((Traceable)o).toTraceString();
} else {

return  o0.toString();

public  String Traceable.toTraceString() {
return  toString();

private  void addToCallDepth( int delta) {
callDepth+=delta;

private  void printindent() {
for (int i=0;i< callDepth; i++) {
System.out.print( R
}

);



public  boolean getEnabled() {
return enabled,;

}

public  void setEnabled( boolean anEnabled) {
enabled = anEnabled;

}

! " #

package tracing;
public  aspect Tracing percflow (topLevelTracedOps()) {
private  static boolean enabled = Boolean.getBoolean("trace");

private int callDepth;

/I our pointcut now limits tracing to when trac ing is enabled
pointcut  tracedOps() :
execution (**.*(..)) && ! within  (Tracing) &&
! cflow (‘execution (String Tracing.traceStringFor(*)))&&
if (enabled);

pointcut  topLevelTracedOps() :
tracedOps() && ! cflowbelow (tracedOps());



