Chapter 1. JOnAS and JMX,
registering and manipulating MBeans
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By Jonny Way.

1.1. Introduction

JMX (Java Management eXtensions) isan APl for managing, among other things, J2EE applications.
JONnAS (version 4 and above) integrates the MX4J open-source IMX server and registers a number
of MBeans. The web-based JonasAdmin application acts as a IMX client, enabling viewing and
mani pulation of these MBeans.

It maybe desirablefor an applicationto exposeitsown MBeansviathe IM X server to allow application
management (using, for example, MC4J). JOnAS currently does not provide a prebuilt method for
registering MBeans with its IMX server. The intent of this document is to illustrate one method of
registering application-specific MBeans with the JONAS IMX server based on the m-let service.

1.2. ServiletContextListener

The basic task of registering an MBean with the JONAS IMX server isaccomplished by the following
implementation of the ServletContextListener [http://java.sun.com/j2ee/1.4/docs/api/javax/serviet/
ServletContextListener.ntml] interface. This implementation reads a number of MLet files, which
specify the MBeans to be registered, and attempts to register those beans during the web application
context initialization.

import java.net. Ml formedURLExcepti on;
inmport java.net. URL;

inmport java.util.lterator;

import java.util.Arraylist;

import java.util.List;

inmport java.util.Set;

inmport java.util.StringTokenizer;

import javax. managenent. | nstanceAl r eadyExi st sExcepti on;
import javax.managenent. | nst anceNot FoundExcepti on;
import javax.managenent. Refl ecti onExcepti on;

import javax. managenent. MBeanSer ver ;

import javax. managenent. MBeanExcepti on;

import javax. managenent. MBeanRegi strati onExcepti on;
import javax. managenent. MBeanSer ver Factory;

import javax. managenent. Mal f or medObj ect NameExcept i on;
import javax. managenent. Not Conpl i ant MBeanExcept i on;
import javax. managenent. Obj ect| nst ance;

import javax. managenent. Obj ect Nane;

import javax. managenent. | oadi ng. M.et ;

import javax. managenent. | oadi ng. M.et MBean;

import javax.servlet. Servl et Cont ext Event ;

import javax.servlet. Servl et Cont ext;

import javax.servlet. Servl et Cont extLi stener;

import org.apache. | o0g4j. Logger;
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http://java.sun.com/j2ee/1.4/docs/api/javax/servlet/ServletContextListener.html
http://java.sun.com/j2ee/1.4/docs/api/javax/servlet/ServletContextListener.html

JOnAS and IM X, registering and manipulating MBeans

Ser vl et Cont ext Li st ener designed to regi ster JMX MBeans into

an exi sting JMX server when the application starts up. The

MBeans to be | oaded are specified in the Met files whose

nanmes are given in the servlet context paraneter with the nane metFiles,
in a sem-colon delmnated |ist (although this is not really

needed as nultiple mets can be specifyed in one file, it mght

be useful). Note that the filenane are relative to the WEB-|NF

directory of the servlet context being listened to.

Note, that this |istener should precede (in web.xm) any other that depend
on the MBeans being registered.

Note that the MBean registration is sensitive to classloader issues. For
exanpl e, when registering the MBeans in the JMX server provi ded by

the Jonas application server any libraries required by the MBeans need
to be in the central lib directory (lib/ext).

@ut hor Jonny Way

E I T T S T T T

/
public class MBeanRegi strationLi stener inplenments ServletContextlListener {

private static final String MLET_DOVAIN = "MBeanRegi strati onLi stener";

private static final String M.ET_BEAN NAME = M.ET_DOVAI N+": Name=M.et ";

private static final String METFILE | Nl TPARAM NAME = "ml et Fil es";

private static final Logger |og = Logger. getlLogger(MBeanRegi strationLi stener.cl ass);

private MBeanServer | ookForExistingServer(){
Li st nbeanServers = MBeanServer Factory. fi ndvBeanServer (null);
i f(nmbeanServers ! = null && nmbeanServers.size() > 0){
return (MBeanServer)nbeanServers. get(0);

return null;

}

private MBeanServer getMBeanServer (){
MBeanSer ver server = | ookFor Exi stingServer();
if(server == null){

server = MBeanServer Factory. creat eMBeanServer ( MLET_DOVAI N) ;
}

return server,

public void contextDestroyed(ServletContextEvent arg0) {
log.info("Destroy event");
/1 Anything that needs to be done here on deregistering of the
/1 web application?

private List getMetURLs(String filenanes){
List urls = new ArraylList();
StringTokeni zer tok =
new StringTokeni zer (filenanmes, ";");
whi | e(t ok. hasMor eTokens()){
String filename = tok.nextToken();
URL configURL =
Thr ead. current Thread() . get Cont ext Cl assLoader (). get Resource(fil enane);
if(configURL == null){
log.error("Cound not |oad Met file resource from"+filename
+" using current thread context classloader");
}
el se{
urls.add(configURL);
}
}
return urls;

}

private List getMetURLs(ServletContext context, String filenanes){
List urls = new ArraylList();
StringTokeni zer tok =
new StringTokeni zer (filenanmes, ";");
whi | e(t ok. hasMor eTokens()){
String filename = "/WEB-| NF/ "+t ok. next Token();
URL configURL = null;
try {

}

confi gURL = context.get Resource(filenane);
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catch (Ml formedURLException e) {
log.error("URL for "+filename+" is malformed", e);

}
if(configURL == null){
log.error("Cound not find Met file resource from"+filename
+" in servlet context");

}
el se{
urls. add(confi gURL);
}
return urls;
}
/**

* Dynam cally register the MBeans specified in the |ist
* of Met files (relative to /WEB-INF/) specified in servlet context paraneter
* metFiles as a sem -colon delinmnated list of file names.

The al gorithm |l ooks for already running JMX servers and uses
the first it cones across. If no servers are running, then
it creates one.

Note, the interface does not define any exceptions to be
thrown. Currently, any exceptions thrown during registration
are logged at error level and then ignored. This seens
reasonabl e, as these may or may not be a fatal event. In
this way the registration process reports its failure and
the application context initialization continues.

E T A R

public void contextlnitialized(ServletContextEvent arg0) {
log.info("Initializing event");
String filenames =
ar g0. get Ser vl et Cont ext (). get | ni t Par amet er (MLETFI LE_I Nl TPARAM_NAME) ;

if(filenames != null && filenanes.length() > 0){
MBeanSer ver server = get MBeanServer();
if(server !'=null){

try{

Obj ect Name nanme = new Obj ect Name( MLET_BEAN_NAME) ;
if(!server.isRegistered(nane)){
log.info("Creating new Met MBean for dynanic
registration");
M.et MBean nm et Service = new Met();
server.regi ster MBean(nl et Servi ce, nane);
}
List urls = get M.et URLs(ar g0. get Servl et Cont ext (),
fil enanes);
for(int i=0;i < urls.size();i++){
URL url = (URL)urls.get(i);
try {
1 og.info("Registering MBeans from
Met file "+url);
Set | oadedMBeans =
(Set)server.invoke(nanme, "getMBeansFronJRL",
new Object[]{url},
new String[]{URL.class.getNane()});

processRegi st er edMBeans( | oadedMBeans) ;

catch (I nstanceNot FoundException e) {
log.error("Unable to regi ster MBeans
fromMet file "+url, e);

catch (MBeanException e) {
log.error("Unable to regi ster MBeans
fromMet file "+url, e);

}
catch (ReflectionException e) {
log.error("Unable to regi ster MBeans
fromMet file "+url, e);

}

}
cat ch(Mal f or medObj ect NanmeExcepti on e){
log.error("Unable to register the MetMBean", e);

}
cat ch( Not Conpl i ant MBeanException e){
log.error("Unable to register the MetMBean", e);

}
cat ch(MBeanRegi strati onException e){

log.error("Unable to register the MetMBean", e);
}
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cat ch(l nstanceAl r eadyExi st sException e){
log.error("Unable to register the MetMBean", e);
}

}

el se{
| og. error("MBeanServer not found and coul d not be created.
Not registering MBeans.");
}
}

el se{
log.error("No metFiles servlet context parameter found.");
}
}

private void processRegi st eredMBeans(Set | oadedMBeans) {
| 0og. debug("Loaded beans: "+l oadedMBeans. size());
Iterator it = | oadedMBeans.iterator();
whi | e(it.hasNext()){
Ohject o = it.next();
if(o instanceof bjectlnstance){
Obj ectl nstance inst = (Objectlnstance)o;
log.info("Registered: "+inst.getQbjectNanme());

el se if(o instanceof Throwabl e){
Throwabl e err = (Throwabl €) o;
log.error("Error registering MBeans", err);

1.3. Configuration

In order to use the above ServletContextListener, it must be configured in the web.xml of the web
application that wants to register the M Beans. For example, the following lines added to the web.xml
will result in the registeration of the MBeans specified in the application.mlet file under the WEB-
INF directory. Multiple MLet files can be specified in acomma-separated list.

<cont ext - par an»

<par am nanme>n et Fi | es</ par am nane>

<par am val ue>appl i cati on. nl et </ param val ue>
</ cont ext - par an®>

<l'i stener>
<listener-class>net.fiveprine.jnx. MBeanRegi strationLi stener</1|istener-class>
</listener>

An example MLet file to load an extension (detailed below) of the HibernateService MBean is.

<m et code="Confi gurabl eHi ber nat eServi ce"
nanme="Hi ber nat eSer vi ce: Nane=Hi ber nat eSer vi ce"
archi ve="nbeans.jar">
<arg type="java.lang. String" val ue="hi bernate.cfg. xm ">
<arg type="java.lang. String" val ue="hi bernat e/ H ber nat eSessi onFact ory" >
<arg type="java.lang. String" val ue="Def aul t DS" >
</nmet>

1.4. Library Dependences

Registration of MBeans results in their construction by the IMX server. As such, any classes the
MBean is dependent on must be available to the IMX server, in lib/ext.




JOnAS and IM X, registering and manipulating MBeans

1.5. HibernateService Extension

The Hibernate distribution provides an implementation of HibernateServiceMBean in the class
HibernateService. In the MLet file above, an extension of this class is specified that alows the
HibernateService to be configured from an external file, such as the standard hibernate.cfg.xml file.
There are anumber of situations where it is desirable to use the Hibernate mapped classes outside of
Jonas running a IMX server. This allows the Hibernate mapping files and properties to be specified
in one place and used in multiple situations. If thisis not needed, then the HibernateService class can
be used directly.

inport java.io.lOException;
inport java.net.URL;

inport java.util.ArraylList;
inport java.util.HashMap;
inport java.util.lterator;
inport java.util.List;
inport java.util.Map;

inport net.sf. hibernate. H bernat eExcepti on;
inport net.sf. hibernate.jnx.H bernateService;

i nport org.apache. conmons. di gester. Di gester;
i nport org.apache. conmons. | oggi ng. Log;

i nport org.apache. conmons. | oggi ng. LogFact ory;
inport org.xm .sax. SAXExcepti on;

| **

*

Ext ensi on of the Hi bernateService class to add configuration
ability froma Hibernate XM. configuration file.

*
*
* @ut hor Jonny Way
*
*

/
public class Configurabl eH bernat eServi ce extends Hi bernateService {

private static Log |og = LogFactory. getLog(Confi gurabl eH bernateService. cl ass);
/**

* Configure this HibernateService froman XM file
*
* @aramfilename The Hi bernate XM. configuration file, for exanple
hi bernat e. cfg. xm
* @aram jndi Name The JNDI nane that the session factory will be registered under
* @ar am dat asour ceNane The nane of the datasource used by the session factory
* @hrows Hi bernateException If there's a problemreading the configuration file
*
/
publi ¢ Configurabl eH bernateService(String filenane, String jndi Name, String
dat asour ceNane)
throws Hi bernat eExcepti on{

init(filename, jndi Nanme, datasourceNane);
start();

}

private void init(String filenane, String jndi Name, String datasourceNane) throws
Hi ber nat eException {
if(log.isDebugEnabl ed()){
| 0og. debug(" Confi guring Hi bernate JMX MBean with filename "+fil ename+
", JNDI name "+jndi Nanme+" and dat asource "+datasourceNane);
}
try{
URL url = this.getd ass().getd assLoader().getResource(filenane);
Di gest er mappi ngDi gester = confi gureMappi ngDi gester();
List results = (List)mappingDi gester.parse(url.openStrean());
Iterator it = results.iterator();
whil e(it.hasNext ()){
StringBuffer buffer = (StringBuffer)it.next();
addMapResour ce(buffer.toString());
| 0og. debug(" Addi ng mappi ng resource "+buffer.toString());
}

Di gester propertyDi gester = configurePropertyDigester();

Map resul t Map = (Map) propertyDi gester. parse(url.openStrean());
it = resul tMap. keySet().iterator();

whil e(it.hasNext ()){
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String key = (String)it.next();

String value = (String)resultMp. get(key);

set Property("hi bernate."+key, value);

| og. debug(" Addi ng property ("+key+","+value+")");

}
set Jndi Name(j ndi Nane) ;
set Dat asour ce( dat asour ceNane) ;

}
catch(| OException e){

t

hrow new Hi ber nat eExcepti on(e);

}
cat ch( SAXException e){

t

}
}

private Digester

Di gester

di gester.

di gester.

di gester.
ArraylList.class);

di gester.
StringBuffer.class);

di gester.
"append", 1);

di gester.
"resource");

di gester.
"add");

return di

}

private Digester

Di gester

di gester.

di gester.

di gester.
HashMap. cl ass) ;

di gester.

put”, 2);

di gester.
"nane");

di gester.
1);

return di

hrow new Hi ber nat eExcepti on(e);

confi gur eMappi ngDi gester (){

di gester = new Digester();

set Cl assLoader (this. get Cl ass().getCl assLoader());

set Val i dating(fal se);

addoj ect Creat e( " hi ber nat e- confi gurati on/ sessi on-factory",

addoj ect Creat e( " hi ber nat e- confi gurati on/ sessi on-fact ory/ mappi ng",
addCal | Met hod( " hi ber nat e- confi gurati on/ sessi on-fact ory/ mappi ng",

addCal | Par am( " hi ber nat e- confi gurati on/ sessi on-fact ory/ mappi ng", O,

addSet Next (" hi ber nat e- confi gurati on/ sessi on-fact ory/ mappi ng",

gester;

confi gurePropertyDi gester(){

di gester = new Digester();

set Cl assLoader (this. get Cl ass().getCl assLoader());

set Val i dating(fal se);

addoj ect Creat e( " hi ber nat e- confi gurati on/ sessi on-factory",

addCal | Met hod( " hi ber nat e- confi gurati on/ sessi on-factory/ property",

addCal | Par an( " hi ber nat e- confi gurati on/ sessi on-factory/property", 0,

addCal | Par am( " hi ber nat e- confi gurati on/ sessi on-factory/property",

gester;
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