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/ICode on a BundleX retrieves a service from a Bund leY
ServiceReference ref = ctx.getServiceReference("foo .BarService");
BarService bar = (BarService)ctx.getService(ref);
/ILocalObject is created in (and provided by) Bundl ex
LocalObject localObj = new LocalObject();
/Iservice from BundleY will hold an object from Bun dleX
bar.setAttribute("anAttribute", localOb);
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/ICode on a BundleX retrieves a service from a Bund leY

ServiceReference ref =
ctx.getServiceReference("foo.BarService");
BarService bar = (BarService)ctx.getService(ref);

/ICode on a BundleX retrieves a service from Bundle Z
ServiceReference anotherRef =
ctx.getServiceReference("xyz.AService");

AService servObj = (AService)ctx.getService(another Ref);
/Iservice from bundleY holds a service as an attrib ute
bar.setAttribute("anAttribute"”, servObj);
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static {
//Usage of reflection to enumerate all fields of the Thread class
Field fields[] = Thread.class.getDeclaredFields() ;
CoronerLogger.getLogger().printin("Initializing t hreadinfo class");
/*Looping through all fields. Could note invoke tar get directly since itis
private. Storing object of type Field to avoid doin g the introspection every
time*/
for (inti =0; i< fields.length; i++){
if(fields[i].getName().equals("target")) {
/[This is error prone in a security restrained environment
fields[i].setAccessible(true);
[*static attribute which stores the reifica tion of the
field “target” */
target = fields[i;
break;
}
}
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/IService is registered under the MyService interfa ce
ServiceReference ref =
ctx.getServiceReference("xyz.MyService");
/IThe code “knows” the actual registered implementa tion of MyService
MyServicelmpl servObj = (MyServicelmpl)ctx.getServi ce(ref);
/IThe above line would throw a typecast exception w ith our proxy approach
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public  final  class ServiceCoroner {
public  static  ServiceCoroner getinstance();

/* Retrieves the Bundle 0 bundle context

*  @return

*/

public BundleContext getBundleContext();

/* Method to be invoked when a service is registered
*  @param registration

*  @param serviceObject The just registered object. It may be the very
same object that will be provided by requests, or it may be a ServiceFactory that
will  provide the service instances

*/

public  void trackProvidedService(ServiceRegistration registrat ion, Object

serviceObject);

/* Method to be invoked when service is requested

*  @param ref

*  @param servicelnstance

*/

public  void trackRequestedinstance(ServiceReference ref, Objec t
servicelnstance;

public BundleHistoryMap getBundleHistoryMap() ;

/* Forces the searching of class loaders of bundles. Experimental method
whose results may not provide information that would be enough to take decisions.
This method will look for:

* - Bundles that were started but do not provide a bundle activator
* - Bundles that are not started but export packages (other bundles may be using
provided classes) */

public  void forceClassLoaderSearch();

public  void ensurelnitialization(BundleContext ctx);

}
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public class BundleHistoryMap implements BundleListener, ServiceListener {
/* Implemented from the BundleListener interface */
public  Collection<BundleHistory> getBundlesHistory();
public  void addBundleHistoricListener(BundleHistoryListener li stener);
public  void removeBundleHistoricListener(BundleHistoryListener listener);
public  void addReferenceTolnspect(ServiceRegistration registra tion, Object
service);




public  void addReferenceTolnspect(ServiceReference ref, Object server) ;

public  void addClassLoaderTolnspect(Bundle bundle, ClassLoader loader) ;
public  BundleHistory getBundleHistory( long bundleld) ;
/* Implemented from the BundleListener interface */

public  void bundleChanged(BundleEvent evt) ;

/* Implemented from the ServicelListener interface */
public  void serviceChanged(ServiceEvent ewt) ;
}
/| A" 5
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P&t o o ' &

public  class BundleHistory {
public  BundleHistory(BundleHistory bundle)
public  String getBundleName() ;
public  Collection<Servicelnfo> getServicelnfo() ;

public Collection<ClassLoaderInfo> getCLoaderInfo() ;
/**

* Adds a new event to the event list

*  @param event

*/

public  void addNewEvent(String event) ;

public  void addReferenceTolnspect(ServiceRegistration registra tion, Object
service) ;

I** Adds a class loader to the bundle history. Accuracy of information
from external calls is under the callers responsibility.

*

* @param loader A classloader that is said do be from the bundle
represented by the current

* BundleHistory object

*/

public  void addClassLoaderToHistory(ClassLoader loader) ;

public  long getBundleld() ;

/**  Convenience method to retrieve the last event seen
*  @return

*/

public BundleHistoryEntry getLastStateSeen();

public  List<BundleHistoryEntry> getHistoryEvent() ;

[**Retrieves an instance of the bundle. If the bundle was uninstalled
garbage collected, this  method may return  null

*

*  @return

*/

public Bundle getBundle() ;

and




public  class ClassLoaderInfo extends TimestampedEvent {

public ClassLoaderInfo(ClassLoader loader, long bundlelD);

/**

* Retrieves a ClassLoaderInfo object based on the wrapped class loader
hash

* @param classLoaderHash

*  @return

*/

public static ClassLoaderInfo findByLoaderHash( int classLoaderHash;

/* Retrieves the ClassLoader instance stored by this object. Note that
this  most likely is not the actual class loader of the ClassLoaderinfo class. In

case of the referred class loader being garbage collected this  method will always

return  null.
*

*  @return
*/
public ClassLoader getClassLoaderObject;

public  boolean isAlive() ;

}
6 * Con e N L
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public  class Servicelnfo extends TimestampedEvent {
public  Servicelnfo(ServiceReference serviceRef, Object se rvant);
public  String[] getimplementedinterfaces() ;
/* Tells if the servant object has been garbage collected
*  @return
*/
public  boolean isServantAlive();
ServiceReference getServiceRef();
/* Retrieves the actual service object (if not garbage collected) */
Object getServant();
}

#H + *2 >5
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public class ServiceProxy implements java.lang.reflect.InvocationHandler
{

private  Object obj ;

public  ServiceProxy (Object obj) {
this . obj = obj;
}




public  void release() {
synchronized  ( this ){
this .obj = null ;

}public Object invoke(Object proxy, Method m, Object[] arg S)

throws Throwable {

Object result;

/Iverifies if the service has been released

if (obj == null ){
throw new RuntimeException( "The target service has been
unregistered" );
}

try {
synchronized  ( this ) {

result = m.invoke( obj , args);

} catch (InvocationTargetException e) {
throw e.getTargetException();
} catch (Exceptione){
throw new RuntimeException( "unexpected invocation
exception: "
+ e.getMessage());

}

return result;
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public aspect BundleContextAspects {
/* Pointcut used for debugging purposes. It doest n ot provide additional
functionality */
pointcut  constructorCall():
execution (ClassLoader+.  new(..));

/* Point cut to BundleContext construction. It was necessary for
decoupling from R4.1 Bundle.getBundleContext */
pointcut  ctxConstructorCall():

execution (org.osgi.framework.BundleContext+. new(..));

/*  Used for storing reference to bundle class loader * /
pointcut  startbundle():
call (void org.osgi.framework.BundleActivator.start(
org.osgi.framework.BundleContext));
/* Pointcut that allows to track instances (useful for ServiceFactory
provided services)*/
pointcut  retrieve():
execution (




Object *.getService(org.osgi.framework.ServiceRefer ence));
/* This pointcut allows to know if a service is pro vided by a
ServiceFactory or not */
pointcut  register():
execution (org.osgi.framework.ServiceRegistration
org.osgi.framework.BundleContext.registerService(..
Object,java.util.Dictionary));

before (): constructorCall() {

Context searchContext = BundleClassLoaderSearch.g etContext();
CoronerLogger.getLogger().printin( "new cloader " + searchContext);
if (searchContext != Context.NULL_OBJECT) {

searchContext.setForcingClassLoaderCreation( true );

}

/* This advice gets the BundleContext if bundle 0. It was provided in
order to allow backward compatibility with pre OSGi R4.1 versions which

adds the Bundle.getBundleContext() method */
after () : ctxConstructorCall() {
BundleContext ctx = (BundleContext) thisJoinPoint .getTarget();
if (ctx!= null  && ctx.getBundle().getBundleld() ==0) {
ServiceCoroner.getinstance().ensurelnitializatio n(ctx);

}
Object  around () : startbundle() {

BundleContext ctx = BundleContext) thisJoinPoint .getArgs()[0];
ServiceCoroner coroner = ServiceCoroner.getinstan ce();
Class activatorClass = thisJoinPoint .getTarget().getClass();

/I adding a new class loader to inspect

if (isBundleActivator(ctx.getBundle(), activatorClass .getName())) {

coroner.getBundleHistoricMap().addClassLoaderTolnsp ect(
ctx.getBundle(), activatorClass.getClassLoader());
}
return  proceed ();
}
// auxiliar method
private boolean isBundleActivator(org.osgi.framework.Bundle b, Str ing
className) {
java.util.Dictionary headers = b.getHeaders();
String activatorName =
(String)headers.get(Constants.BUNDLE_ACTIVATOR);
return activatorName != null  &&
className.equals(activatorName.trim());

Object around () : register() {
Object result = proceed ();
ServiceCoroner.getinstance().trackProvidedSer vice(
(org.osgi.framework.ServiceRegistration)resu It,
thisJoinPoint .getArgs([1]);
return result;

}
Object  around () : retrieve() {
Object result = proceed ();
try {

ServiceReference ref =
(ServiceReference) thisJoinPoint .getArgs()[O];

ServiceCoroner coroner = ServiceCoroner .getinstance();
coroner.trackRequestedinstance(ref, resul 1);
} catch (Exception ex){
CoronerLogger.getLogger().printin( "Error " +

ex.getMessage());

return result;

P7



public  aspect ThreadAspects {
[* aspects that will enable to track thread startup */
pointcut  threadStartup():
call (void java.lang.Thread+.start());

after ():threadStartup() {

Thread thread = (Thread) thisJoinPoint .getTarget();

Object codeExecutor = thisJoinPoint .getThis();

String method = thisJoinPoint .getSignature().toLongString();
ThreadTracker.getinstance().track(thread,codeE xecutor, method);
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public  aspect FailStopAspects {
pointcut  retrieve():
execution  (
Object *.getService(org.osgi.framework.ServiceRefer ence));

Object around () : retrieve() {
Objectresult = proceed ();
try {
ServiceReference ref =
(ServiceReference) thisJoinPoint .getArgs()[0];
ServiceCoroner coroner = ServiceCorone r.getinstance();

if (ref.getBundle().getBundleld() !=0) {
ProxyServiceStore store =
ProxyServiceStore.getinstance();
result = store.getProxy(ref, result);

}
} catch (Exception ex){
CoronerLogger.getLogger().printin( "Error " +
ex.getMessage());
}
return result;
e




1l
/I ServiceCoroner (c) Kiev Gama & Didier Donsez, UJ
/I This script updates all bundles

1 except Felix's one and ServiceCoroner's o

1l

/I parameters

/I Felix-based platforms (ie JOnAS, SIP Communicato

var excludeSymbolicnameRegexListOnFelix = new Array
"System Bundle", "fr\.imag\..*", "org\.apache\..*"

/I Equinox-based platforms (ie Newton)

var excludeSymbolicnameRegexListOnEquinox = new Arr
"frl.imag\..*", "org\.eclipse\..*" );

var excludeSymbolicnameRegexList=exclude Symbolicnam

var excludeList = new Array();

var waitingTime=10000; // in millisecond

var bundles = ctx.getBundles();

var patterns = new Array();

/I main
output.printin( \nSTARTING
var totalTime = performTest();

var dateTime = new java.util. Date(total Time);

var formattedStr = new java.text.SimpleDateFormat("
output.printin("Total time (mm:ss:SSS) " + formatte
output.printin("FINISHED\n

/I functions
function performTest() {
var start = java.lang.System.currentTimeMillis()
initPatterns();
for (var i =0; i < bundles.length; i++) {
bdl = bundles [i];
if (isInList(bdl.getBundleld(),excludeList) || mat
output.printin("skipping bundle #" + bdl.getBund|
} else {
updateBundle(bdl);

}

return java.lang.System.currentTimeMillis() - st

function initPatterns() {
var currentPattern;
output.printin(**Initializing exclude patterns for

try {
for (var i = 0; i < excludeSymbolicnameRegexList.|

F 2008

ne.

r, Sling, Glassfish)
("system\.bundle"”,

ay("system\.bundle",

eRegexListOnFelix;

TEST");

mm:ss:SSS").format(dateTime);

dstr);

\n");
chSymbolicList(bdl)) {
eld() +"-");

art;

bdl symbolic names");

currentPattern = excludeSymbolicnameRegexList[i];

patterns[i] =
java.util.regex.Pattern.compile(excludeSymbolicname

}
} catch (e) {

}
}
function matchSymbolicList(bdl) {
for(var j = 0; j < patterns.length; j++) {
var matcher = patternsfj].matcher(bdl.getSymbol
if (matcher.find()) {
output.printin(patternsfj].pattern()+" matched " +
return true;

}

return false;

}

function resetBundle(bdl) {

output.printin("Error initializing pattern " + cu

ength; i++) {
RegexList[i]);
rrentPattern);
icName());

bdl.getSymbolicName());




if (bdl.getRegisteredServices() == null) {
output.printin("skipping bundle " + bdl.getBundleld
". No services registered");
return;

}

output.printin("stopping " + bdl.getBundleld());
bdl.stop();
java.lang.Thread.sleep(waitingTime);
output.printin(“refreshing packages");
refresh(bdl);
java.lang.Thread.sleep(waitingTime);
output.printin("starting " + bdl.getBundleld());
bdl.start();

function refresh(bdl) {
var sr = ctx.getServiceReference("org.osgi.servic
var pa = ctx.getService(sr);
pa.refreshPackages(new Array(bdl));

}
function getBundleByld(bid) {
for (var i = 0; i < bundles.length; i++) {
bdl = bundles [i];
if (bdl.getBundleld()==bid) {
return bdl;

return null;

function getBundleBySymbolicName(symbolicName) {
for (var i = 0; i < bundles.length; i++) {
bdl = bundles [i];
if (bdl.getSymbolicName()==symbolicName) {
return bdl;

return null;

}
function updateBundle(bdl) { // TODO updateBundle(b
if (bdl.getRegisteredServices() == null) {
output.printin("skipping bdl " + bdl.getBundlel
return;

}
output.printin(*updating " + bdl.getBundleld());
try {
bdl.update();
} catch (e) {

output.printin("Error updating bundle #" +bdl.get

java.lang.Thread.sleep(waitingTime);

function isInList(value, list) {
for (var x = 0; x < list.length; x++) {
if (value == list[x])
return true;

return false;

function fillArray(value) {

var anArray = new Array();

for (var index=0;index<=value;index++) {
anArray[index] = index;

}

return anArray;

}

0+

e.packageadmin.PackageAdmin");

dl,url)

d() +". No services.");

Bundleld()+"

re);

PN



PO



