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Preface

At firgt, thisguide gives an overview of the Java EE clustering principles. Afterwardsit describes how
to set up clustering in the JONAS application server and how to manage it. Finally some tools and
examples are presented.




Chapter 1. Introduction

JONAS provides an end to end solution for clustering that ensures transparent distribution, high
availability and scalability of Java EE applications.

At the web level through

e Apache/mod jk or Apache/mod_proxy balancer for load-balancing the HTTP flow between
multiple JOnAS/Tomcat instances.

e Tomcat for providing a TCP-based solution of HTTP session replication, ensuring their high
availability

At the INDI level through CM1 and its replicated registry
At the EJB level (EJB2 and EJB3 support) through CMI and its cluster proxy
At the IMS level through JORAM server and JORAM HA

At the management level through the domain management feature and the JASMINe [http://
jasmine.ow?2.org] project.
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Chapter 2. Principles

2.1. Terminology

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

Farm

A farmis a set of similar JOnAS nodes gathered for ensuring scalability and a first level of
availability.

Cluster
A cl ust er isaset of similar JOnAS nodes gathered for ensuring high availablity.

Note

note: the cl ust er term can be used in a more general sense which covers both the
scalability and high availability aspects

Replication domain

A replication donain isa subset of a JOnAS cluster which determines the replication
boundaries. The concept ensures the scalability of the replication when dealing with alarge number
of nodes.

JONAS node

A JOnAS node or JONAS i nst ance is an autonomous server with its own configuration and
running in adedicated JVM. Several JOnAS nodes may liein the same virtual or real system.

JONnAS domain

A JOnAS donai n gathersaset of JOnA S nodes under the same administration authority. A domain
is defined by a name and the JOnAS nodes bel onging to a domain must have an unique name within
this domain.

Master node
A mast er node isaJOnAS node of adomain dedicated to the administration. It enablesto manage

the JOnA Sinstances of adomain from acentralized point. Several master nodes can be defined within
adomain.

SPOF

SPOF stands for Single Point Of Failure.

2.2. Load-balancing and high availability

2.2.1.

Farming for scalability

The scalability of asystem liesin its capacity to evolve in power by adding or removing software and
hardware elements without impact on its architecture.
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2.2.2.

2.2.3.

The scalahility aimsat adjusting the system bandwidth to fit with the performance needs of the service.
It is achieved by replicating the resources within afarm according to the input requests load.

Farming for availability

Farming provides a first level of availability: when a resource failure occurs, the request will be
submitted again (fail-over mechanism) and will be routed towards another resource. In this case, the
failureis not transparent to the user whose request is processed by the failed resource. But the service
is not interrupted as the user can restart its operation. For the users whose requests are processed by
other resources within the farm, thefailure will be transparent and the only impact will be the response
time due to load distributing among a smaller number of resources.

Clustering for high availability

The high availability of a system lies in its capacity to serve requests under heavy load and despite
any component failure.

A highly available architecture contains some replicated el ements. The number of replicas determines
the number of simultaneous failures the system is able to tolerate without interruption of service.
According to the fail over implementation, the service may be damaged during a short period. This
service malfunction may impact users at different levels.

Replication mechanisms contribute to the continuity of service and enable to mask the resources
failures to the users (or at least to minimize their visibility). Such mechanisms do impact the system
sizing as they consume more resources or for a same sizing do impact the global performance.

2.2.4. HTTP/WEB farm
2.2.4.1. Rationale

 Ensuring the scalability of aweb application
» Improving the availability of aweb application (without session replication)

HTTP farming consists in distributing the processing load across N JOnAS instances. The same
application is deployed all over the cluster and a request may be processed by any instance.

2.2.4.2. Principle

A load-balancer is setup in front of the JOnAS instances. The intermediate device handles the site url
in order to mask the JOnA S instances multiplicity to the users. The load-balancer supportsthe HTTP
session affinity in order to route a client towards the server hosting its session.

A load-balancer may be a software or a hardware device or a mix of two. The application server
instances may be collocated on a same machine or may be distributed across several machines.

The intermediate device may be duplicated for avoiding a SPOF.

Hereinafter the figure illustrates a HTTP farm composed of a L4 switch, 2 Apache servers and N
JOnAS instances.

Node 1

Apache/jk JonAS

/ ajp port 1
site url TCP aa-

load-balancer

ajp port JOnAS

Apache/jk N

Node 2




Principles

The Apache server is configured with the mod_jk plugin for ensuring the |oad-balancing between the
JOnA Sinstances and the session affinity through the AJP protocol. Furthermore mod_jk supportsthe
failover when aserver crashes. The Apache server may beused for caching the static pages, performing
compression or encryption and, thus, can reduce the application servers load.

Note

From Apache 2.2, mod_proxy_balancer is aternative to the mod_jk plugin. It supports
AJP protocol but also HTTP and FTP.

The number of JOnAS instances must be determined according to the expected performance. The
Apache server being a SPOF, it should be duplicated and a network device distributes the load at the
TCP level between them. Of course the network device should be replicated as well (primary/backup
mode).

2.2.4.3. Use case

HTTP farming is very common and widespread. It fits well with the more frequent requirements
in terms of scalability and availability. Furthermore, this architecture pattern can be used for
implementing a cluster of web service providing that the web service is standard and is statel ess.

When the application server tier getsabottleneck, thisarchitecture enablestoimprovethe performance
by adding some JOnAS instances.

The application server may be unstable, in particular under heavy load. This architecture enables to
improve the availability by reducing the impact of failures. However the failures are not transparent
to the users who are connected to the in-fault server since they lose theirs sessions. To be note that
after acrash, the load is distributed between the survivors servers what may impact the performance.

2.2.5. HTTP/WEB cluster

2.2.5.1. Rationale

HTTP clustering is used when service continuity of web application is expected and when failures
must be transparent for the users. It consists in replicating the HTTP sessions on P JOnAS instances
among N.

2.2.5.2. Principle

The session context is replicated across a replication domain. Domain members are met through a
multicast based protocol. The session replication takes place through point to point protocol (TCP
based) and the replication mode can be synchronous (the user response is sent after the replication) or
asynchronous (the user response isimmediate and the replication is delayed).

Hereinafter the figure illustrates cluster with 4 JOnAS instances behind an Apache server. Requests
areload-balanced acrossthe 4 instances . The jk connector handlesthe session affinity and ensuresthat
all the requests related to one session are routed towards the same instance. 2 replication domain are
defined and each session isreplicated on 2 JOnAS instances hosting by 2 different nodes for ensuring
not to lose a session when a crash node occurs.
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Node 1
JOnAS

Session replication: dom1

Node 2
JONnAS

Apache/jk

AJP Node 3
JOnAS

Session replication: dom2

ode 4
JOnAS

The Apache server can be duplicated for avoiding a SPOF.

Such a configuration lies both in the Apache/jk elements (related to the load-balancing) and in the
JOnAS instances (related to the session replication).

» At the jk level, aload-balancer worker is defined with 4 AJP workers. Session affinity is set and
two domains are configured.

» At the JOnAS level, the t ontat 6- server. xm file defines an AJP connector, a jvmRoute
attribute set to a hosting domain and a cluster element for the replication. To be noted that the web
application meta-data must be defined as distributable through the di st ri but abl e element.

Note

From Apache 2.2, mod_proxy_balancer is aternative to the mod_jk plugin. It supports
AJP protocol but also HTTP and FTP.

2.2.5.3. Use case

HTTP clustering must be used only when the HTTP session lossis not acceptable. A server failureis
visible only for the connected users who have an on-going request processed by the failed instance.
The fault will be transient, the request will be sent towards another server which hosts a backup of
the session.

The HTTP session replication impacts the performance and causes an overhead on the system
resources consumption (memory. network, cpu). Moreover, the replication in a synchronous mode
induces an extra latency.

For reducing the performance impact, it is recommended to use a dedicated network interface for the
HTTP session replication (separated from the AJP requests) and to limitate the replication across 2
JOnAS instances (replication domain).
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2.2.6. EJB farm

2.2.6.1. Rationale
EJB farming aims at providing:
» scalability of the EJB tier
* availahility of the EJB tier (without session replication)
EJB2 and EJB3 farming are supported by JOnAS.

The EJB tier duplication is not visible for the client.

2.2.6.2. Principle

EJB farming relies on the CMI component which enables clustering on top of different RMI protocols
such asjrmp, iiop or irmi.

When a client program intends to access an EJB, it invokes a JNDI registry lookup for getting an
EJB home or EJB remote proxy. In an EJB farm, the CMI registry is replicated in order to provide a
cluster view to the client. The cluster view represents a a list of JOnAS nodes hosting the EJB with
additional clustering meta-datas. The replication and the group membership rely on the JGroups's
group communication protocol. The cluster view is updated dynamically through a control channel
and a dedicated control thread in the client VM. The CMI client proxy ensures the load-balancing
and the fail-over of the EJB invocations.

In the clustering meta-datas, the cluster logic defines both the load-balancing and fail-over algorithms.
The cluster logic can be customized. A set of default policies are provided with CMI: round-robin,
first available, random, etc... For each one, a strategy can be added, for example, local preference (for
dealing with the collocated mode) or weighted round-robin (for adding a weighting).

Hereinafter thefigureillustratesa EJB farmin a2 tier architecture with both web client and javaclient.
HTTP

|

Apachefik

java client

Web tier “\

ejb tier
]
§

w

-
g

The Apache server is configured with the mod_jk plugin for ensuring the |oad-balancing between the
JOnA S instances and the session affinity. Two JOnAS instances (1-2) host the presentation layer and
are configured with a servlet container. Two JOnAS instances (3-4) host the business layer and are
configured with an gjb container. The CMI registry is replicated across the cluster membersin order
to share informations about EJBs deployment and topology. Both servlet and java clients do access
to EJB and do benefit from load-balancing and availability. In the case of a SFSB (stateful session
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bean), the EJB is created only in one instance and the state islost if the JOnA S instance crashes, state
replication is addressed in Section 2.2.8, “EJB cluster”.

The JOnAS instances number must be determined according to the expected performance.

2.2.6.3. Use case

This architecture pattern is used either when the gjb tier is separated from the web tier and/or when
gjb client are fat java programs.

2.2.7. EJB distribution
2.2.7.1. Rationale

EJB distribution aims at deploy a JavakEE application which is distributed on many JOnAS instances.

2.2.7.2. Principle

EJB distribution also relies on the CMI component.

Without CMI, EJB needs to be modified to alow invocations on the remote EJBs, for example by
setting the Context.PROVIDER_URL of the remote registries or by using the specific features of
the 110OP protocol. With CMI, EJB can continue to access to the remote EJBs as if they were locally
deployed.

2.2.7.3. Use case

This architecture pattern is used on the EJB tier.

2.2.8. EJB cluster
2.2.8.1. Rationale

EJB clustering is used when service continuity of gb application is required and when any failure
must be transparent for the users. It relies on the stateful EJB replication and manages the transaction
in order to:

* ensure that the replicated system do have asimilar behavior of the not replicated one,

* in case the client doesn't abort, the transaction is executed exactly once, and no more than once
otherwise.

2.2.8.2. Principle

The EJB replication relies on

» amechanism for replicating the state of the EJBs and the business methodsinvocation return val ues.
This mechanism is provided by the HA service and different implementations do exist (JGroups)
or are under development (Terracotta, Pair replication);

» amechanism for marking the transaction in a persistent database. The information is used at the
fail-over time to determine whether the transaction was aborted and whether the request must be

replayed.
» asmart proxy in charge of redirecting the client callstowards another replicawhen afailure occurs.

AnEJB isreplicated only if it is specified as replicated in the component meta-datas (annotation and/
or deployment descriptor).
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A stateful gjbiscreated on aJOnA Sinstance selected according to aload-balancing algorithm (default
is round-robin). After the creation all the business methods invocations are routed to this JOnAS
instance unless a failure occurs.

Hereinafter the figureillustrates a EJB cluster.

HTTP

l

Apachefjk

|
|
> ‘
| .
! java client
serviet /
|
i

Web tier
—— - —

l CMI cluster l
{ JOnAS JOnAS
i 3 4
i > D
‘g . E E .
8
- i

@ HA service

Each JONnAS instance of the EJB tier is configured with the HA service in charge of the session
replication. CMI client API supports fail-over for both EJB2 and EJB3.

2.2.8.3. Use case

Thisarchitecture pattern is recommended when the application contains some stateful EJB and doesn't
tolerate any session loss and any interruption of service. However the user must be aware that this
kind of setting does impact highly the performance as the session is replicated between the JOnAS
server at each method call.

2.2.9. IMS farm

2.2.9.1. Rationale

JMS Farming aims at:
* ensuring the scalability of asynchonous applications,
* improving the availability of asynchonous applications.

JMS farming consists in distributing the messages load across N JOnAS instances. The same
application is deployed all over the cluster and a message may be processed by any instances.

2.2.9.2. Principle

JMS farming relies on the distribution capabilities of the JORAM product. Load-balancing can take
place both at the server side or at the client side. When a server crashes, pending messages are
lost unless a specific mechanism is set up at the disk level (such mechanisms are addressed in
Section 2.2.10, “JMS cluster”).

At the server side, messages can be redirected towards other JOnAS instances when the load reaches
athreshold.
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ejb tier
=z
2
[
)

java client

At the client side, messages can be distributed across a set of JOnAS instances according to a load-
balancing algorithm (default is random).

Hereinafter the figureillustrates a IM S farming with a distribution control at the client side.

java client

2.2.9.3. Use case

JMS farming fits well with the need of scalability and availability of the EDA (Event Driven
Architecture) applications. When the application provides a M S based asynchronous interface, the
JORAM's clustering capabilities do enable to equilibrate the load either from the client side or from
the server side. IMS farming is recommended when the message loss is acceptable and constitutes a
good compromise in terms of performance and flexibility.

2.2.10. JMS cluster

2.2.10.1. Rationale

JMS cluster is used when the messages loss is not acceptable and when the interruption of service
is not permitted.

2.2.10.2. Principle

Two solutions are available for ensuring the messaging high availability with JOnAS:

« through the persistent mode of JORAM combined with some cluster features at the operating system
level (NFS, HA/CMP product, Veritas product, ...). TheHA OSmust provide aHA network address
(virtual ip address) which can be reallocated dynamically when anode failure occurs. IMS objects,
topics and queues, must be stored on a shared disk space (external disk array or shared disk space as
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NFS). JORAM supports 2 storage types : file and database. When a JOnAS instance fails, the on-
going messages are retrieved by a backup instance in the persistent storage, the virtual 1P address
is bound to the backup node and the messages are processed.

Node 1

et Node 2

Persistent storage
(shared disks)

IP address

JMS

java client

* through JORAM HA concept delivered with the JORAM project. ThemechanismreliesonaMaster/
Slaves approach. At one point, only the master instance is active and all the JMS requests are
replicated towards the slavesinstances. The IM S replication is synchronous and implemented with
JGroups.

Node 1 LemtTe Node 2

JOnAS
master

JORAM HA El y 4

java client

2.2.10.3. Use case

This architecture pattern is recommended when the application doesn't tolerate any message loss and
any interruption of service. Two mechanisms are available: the first one relies on operating system
HA features and the JORAM's persistent mode whereas the second one relies on the native JORAM
capabilities and areplication of the IMS requests. In case of the underlying OS provides HA features,
the first solution is simpler in term of configuration and provides better performance. Otherwise
JORAM HA solution can be considered and the user must pay attention to the performance impact.

2.3. Management

2.3.1. Domain management

Each JOnA Sinstance can be managed through alocal jonasAdmin console. The domain management
enables to manage a set of JONAS instances from a centralized jonasAdmin console.

A domain is a set of JOnAS instances that are running under the same management authority.
The instances within a domain can be standalone, distributed or gathered in a cluster as well. The
instances are managed from an unique console deployed in adedicated JOnA Sinstance named master,
configured with the domain management enabled.

Domain management is composed of the following features:
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« discovery service for detecting automatically the instances and the clusters.

» JOnASinstance and cluster monitoring for maintaining a JOnAS instance state view and a cluster
view aswell asfor tracking some indicators.

» JOnASinstance control for remote starting or remote stopping of the JOnAS instances.
* domain-widedeployment for deploying JavaEE modulesacrossaset of JOnASinstancesor clusters.

* instance configuration for setting or retrieving a configuration attribute from a JOnAS instance as
available through alocal jonasAdmin console.

Severa interfaces are provided:

« console with the centralized jonasAdmin console.

» command with the jonas admin command which has been extended to deal with domain.
» JMX through some domain management MBeans.

The domain management is optional. When enabled, JOnAS instance within a domain must have an
unig name instance.

2.3.2. Domain management architecture

The domain management relies on:
» MBeansobjectsdeployed in each JOnA Sinstance and accessible through the IM X remoteinterface.
* Oneor several management JOnASinstances masters hosting the domain management features.

» Optionaly some cluster daemons enabling to control remotely the JOnAS instances.

Master
jonasAdmin console Node 3 start/stop
............................... cluster
. . H H daemon
domain mana; igement i' i
5 J6
h
JMX
Node 1 Node 2 start/stop e,
H A daemon
v ¥
J1 ]2 JE J4

2.3.2.1. Master instance

A dedicated JOnAS is assigned with the master role which enables the domain management feature.
The jonasAdmin console is deployed in this instance and is no more necessary in the others ones.

The domain management functions are exposed through a set of MBeans that are used by the
jonasAdmin console.
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The master instance interacts with the managed JOnAS instances and the cluster daemons through
JMX. The master node periodically polls the managed instances for providing states and statistics.

Severa master instances can be defined for high availability, only one must be enabled at one point.

2.3.2.2. Cluster daemon

The cluster daemon isin charge of controlling the JOnAS instances (start/stop) that are collocated on
the same machine. It is an optional component in the domain management infrastructure and can be
added on an existing configuration.

It is accessible through a IMX Remote interface and provides the start/stop operations. By defaullt,

it relies on the native JOnAS command for driving the JOnAS instances. The user may put its own
commands for setting a particular environment before starting/stopping a JOnA S node.

2.3.2.3. Managed instance

The managed JOnAS instances must respect some conventions for domain management:
« the managed instance must be aware of the domain.
* the managed instance must have an unique name in the domain.

Both domain name and instance name are specified in the starting command: j onas start -n
i nstance_nane - Ddomnai n. name=donai n_narne.

2.3.2.4. Discovery service

Thediscovery serviceamsat detecting when anew JOnA Sinstance appears or when aJOnASinstance
leaves the domain. It enables the master instance to retrieve the managed instances without any prior
informations about them.

Two implementations of the discovery service are available (the choice is done by configuration):

» alP multicast based implementation.

» aJGroups based implementation. The group communication protocol stack can be configured on
top of UDP or TCP.

Thefirst one relies on |P multicast whereas the second one uses point to point communication.

If the managed instances cannot be discovered automatically due to the network configuration or the
administration policies, the domain topology can be described statically in the domain.xml file.

2.3.2.5. Administration interfaces
JONnAS provides different administration interfaces:

» agraphical console with jonasAdmin console that can be centralized if deployed in the master
instance.

* ajonas adm n command has been extended for supporting the domain management feature
(remote control, cluster-wide deployment and so on.

» aJMX interface through the JOnAS MBeans.
« aEJB interface through the megjb.

» aWeb Service interface through the mejb.

12
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2.3.3.

2.3.4.

Cluster management

For the management point of view, a cluster is a group of JOnAS instances. The JOnAS instances
within a cluster are called cluster members. A JOnAS instance may be a member of several clusters
in the domain.

A cluster isan administration target in the domain: from the common administration point of view, the
administrator may monitor the cluster or apply to it management operations like deploy or undeploy
of applications.

There are two main cluster categories:
 Clusters containing instances that are grouped together only to facilitate management tasks.

« Clusters containing instances that are grouped together to achieve objectives like scalability, high
availability or failover.

Theclustersinthefirst category, called Logical Cluster, are created by the domain administrator based
on his/her particular needs. The grouping of servers (the cluster creation) can be done even though
the servers are running.

In the second case, the servers which compose a cluster must have a particular configuration that
allows them to achieve the expected objectives. Once servers are started, the management domain
feature is able to automatically detect that they are cluster instances, based on configuration criteria
and MBeansdiscovery. Several cluster typesare supported by the domain management function. They
correspond to the different roles a cluster can play:

» JkCluster - allow HT TP request load balancing and failover based on themod_jk Apache connector.

e TomcatCluster - allow high availability at web level based on the Tomcat HTTP session replication
solution.

» CmiCluster - enable JNDI clustering and allows load balancing at EJB level, based on the CMI
protocol

» HaCluster - alow stateful session bean high availability.
e JoramCluster - allow JM S destinations scalability based on the JORAM distributed solution.

» JoramHa- alow JMS destinations high availability based on JORAM HA.

JASMINe project

Advanced administration features are provided through the JASMINe [http://jasmine.ow2.org]
project:

JASMINe Design for building a cluster configuration through a graphical interface.

JASMINe Deploy both for deploying the middieware and the applications across a distributed
infrastructure.

JASMINe Monitoring for helping the operator to detect errors and for tracking the performance.

JASMINe SelfManagement for improving the system reliability and performance automatically.
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Chapter 3. Cluster configuration

3.1. WEB clustering with Apache/Tomcat

3.1.1. Configuring a WEB farm with mod_jk
3.1.1.1. mod_jk configuration

As with other Apache modules, mod_jk should be first installed on the modules directory of the
Apache Web Server and the htt pd. conf file has to be updated. Moreover, mod jk requires
wor ker s. properti es filethat describes the host(s) and port(s) used by the workers.

3.1.1.1.1. workers.properties file

Herewe provide an exampleof wor ker s. pr oper ti es fileto connect the Apachefrontal with two
workers. Thefile defines aload-balancing worker named my| oadbal ancer , and thetwo balanced
workers, wor ker 1 andwor ker 2 . Each cluster member will be configured to play the role of one of
the balanced workers. Additionally, a status worker jkstatusis defined for controlling and monitoring
the load-balancing.

Example 3.1. Configuring mod_jk workers

wor ker . wor ker 1. port =9010

wor ker . wor ker 1. host =l ocal host

wor ker . wor ker 1. t ype=aj p13 # Load bal ance fact or

wor ker . wor ker 1. | bf actor=1 # Define preferred failover node for workerl

#wor ker . wor ker 1. redi rect =wor ker2 # Di sable workerl for all requests except failover
#wor ker . wor ker 1. di sabl ed=Tr ue

wor ker . wor ker 2. port=9011

wor ker . wor ker 2. host =l ocal host

wor ker . wor ker 2. t ype=aj p13 # Load bal ance factor

wor ker . wor ker 2. | bf actor=1 # Define preferred failover node for worker2

#wor ker . wor ker 2. redi rect =wor ker2 # Di sable worker2 for all requests except failover
#wor ker . wor ker 2. di sabl ed=Tr ue

wor ker . nyl oadbal ancer. type=l b
wor ker . myl oadbal ancer . bal ance_wor ker s=wor ker 1, wor ker 2
wor ker . nyl oadbal ancer. sti cky_sessi on=f al se

wor ker . j kst at us. t ype=st at us

For a complete documentation about wor ker s. pr operti es see the Apache Tomcat Connector
guide [http://tomcat.apache.org/connectors-doc/reference/workers.html] .

3.1.1.1.2. Apache configuration

The Apache configuration must be enhanced for loading the mod_jk plugin with its setting. The
following lines have to be added to the ht t pd. conf filedirectly or included from another file:
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Example 3.2. Configuring mod_jk mount points

# Load nod_j k nodul e

# Update this path to match your nodul es | ocation
LoadModul e j k_nodul e nodul es/ nod_j k. so

# Location of the workers.properties file

# Update this path to match your conf directory |ocation JkWrkersFile
# (put workers.properties next to httpd.conf)

/ etc/ httpd/ conf/workers. properties

# Location of the log file JkLogFile /var/log/nod_jk. | og
# Log | evel : debug, info, error or energ

JkLogLevel info

# Select the tinestanp | og format

JkLogSt anpFormat "[% % % %+ %M %S %] ¢

# Shared Menory Filename ( Only for Unix platform) required by | oadbal ancer
JkShnFile /var/log/jk.shm

# Assign specific URL to the workers

JkMount /sanpl ed uster2 nyl oadbal ancer

JkMount /sanpl ed uster2/* nyl oadbal ancer

JkMount /sanpl ed uster3 nyl oadbal ancer

JkMount /sanpl ed uster3/* nyl oadbal ancer

# A nount point to the status worker

JkMount /j kmanager j kstatus

JkMount /j kmanager/* jkstatus

# Copy nmount points into all virtual hosts
JkMount Copy Al |

# Enabl e the Jk manager access only from | ocal host
<Location /jkmanager/>

JkMount j kst atus

Order deny, al | ow

Deny from all

Al low from 127.0.0. 1
</ Locati on>

The location of the wor ker s. properti es file has to be adapted to your environment. The
JkMount directives specify the routes that are managed by mod_jk. The examples of context urls
pattern have to be replaced with your application ones. For a complete documentation see Apache
HowTo [http://tomcat.apache.org/connectors-doc/webserver _howto/apache.html] .

3.1.1.2. Cluster members configuration

Each cluster member needs an AJP/1.3 connector listening on the port defined in the
workers.properties file. Moreover, the worker name (here in the example, workerl/worker2) must be
used as value for the Engine'sj vimRout e attribute.

Hereisachunk of t ontat 6- server. xm configurationsfile for the member worker1.:

Example 3.3. Configuring an AJP connector in Tomcat

<Server>
<!-- Define the Tontat Stand-Al one Service -->
<Servi ce name="Tontat - JONAS" >
<l-- Define a non-SSL Coyote HITP/1.1 Connector on port 9000 -->
<Connect or port="9000" protocol ="HTTP/1.1" connectionTi meout ="20000"
redirectPort="9043" />
<l-- AJP 1.3 Connector on port 9010 for worker.workerl.port in workers.properties file
-->
<Connect or port="9010" redirectPort="9043" protocol ="AJP/1.3"/>

<l-- An Engine represents the entry point You should set jvnRoute to support |oad-
bal ancing via AJP ie : -->
<Engi ne nane="jonas" defaul t Host ="1 ocal host" jvnRout e="wor ker1">
</ Engi ne>
</ Servi ce>
<Server>
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3.1.2. Configuring a WEB farm with

mod

proxy_balancer

3.1.2.1. mod_proxy_balancer configuration

Note

nod_pr oxy- bal ancer isavailablein Apache 2.2 and later.

See the Apache documentation here [http://httpd.apache.org/docs/2.2/mod/
mod_proxy_balancer.html].

3.1.2.2. Cluster members configuration

3.1.3.

Contrary tonod_j k, mod_pr oxy_bal ancer supports HTTP and AJP protocols. Thusthe cluster
member can specify either an AJP/1.3 connector or aHTTP connector. In both case, the connector port
number must be the same than the port number defined in the Apache's configuration file. Moreover,
the BalancerMember r out e parameter must be used as value for the Engine'sj vimRout e attribute.

Configuring a WEB cluster

The load-balancing is configured as a WEB farm, see Section 3.1.1, “Configuring a WEB farm with
mod_jk” and Section 3.1.2, “Configuring a WEB farm with mod_proxy_balancer”.

3.1.3.1. TomcatCluster configuration

Additionally to HTTP requests load balancing provided by mod_jk, transparent failover for Web
applications can be reached by using HTTP session replication provided by the Tomcat clustering
solution.

Web cluster members are JOnAS instances having the web container service activated, using the
Tomcat implementation, and having a specific configuration which allows them to be members of a
Tomcat cluster.

The concerned configuration fileisthet ontat 6- ser ver. xnl file. Every member of the cluster
must have a G ust er element defined in the default virtual host definition. The cluster name is
defined by the cl ust er Name attribute, which should be the same for al the cluster members.
Another common element for the cluster membersisthe Menber shi p definition.

The example below defines a configuration of the Cl ust er element for an al-to-al session
replication with the DeltaManager. This works great for small cluster. For larger cluster,
BackupManager enablesto replicate the session data to one backup node, and only to nodes that have
the application deployed. See the documentation [http://tomcat.apache.org/tomcat-6.0-doc/cluster-
howto.html] for more informations.
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Example 3.4. Configuring the HT TP session replication in Tomcat

<!-- Define a Cluster elenent -->
<Cl uster cl assName="org. apache. catal i na. ha. tcp. Si npl eTcpC uster"
channel SendOpti ons="8" cl ust ernane="nycl uster" >
<Manager cl assNanme="or g. apache. catal i na. ha. sessi on. Del t aManager "
expi r eSessi onsOnShut down="f al se"
notifyLi stenersOnReplication="true"/>
<Channel cl assName="org. apache. catalina.tribes. group. G oupChannel ">
<Menber shi p cl assNane="org. apache. catal i na. tri bes. nenber shi p. Mcast Servi ce"
addr ess="228. 0. 0. 4"
port="45564"
frequency="500"
dr opTi me="3000"/ >
<Recei ver cl assNane="org. apache. catalina.tribes.transport.nio. N oReceiver"
addr ess="aut o"
port ="4000"
aut oBi nd="100"
sel ect or Ti meout =" 5000"
maxThr eads="6"/>
<Sender cl assName="org. apache.catalina.tribes.transport.ReplicationTransmtter">
<Transport
cl assNane="or g. apache. catal i na.tri bes.transport. ni o. Pool edPar al | el Sender"/ >
</ Sender >
<l nt er cept or
cl assNanme="or g. apache. catal i na. tri bes. group.interceptors. TcpFai | ureDetector"/>
<l nt er cept or
cl assNanme="or g. apache. catal i na. tri bes. group. i nterceptors. MessageDi spat chl5I nterceptor"/>
</ Channel >
<Val ve cl assNanme="org. apache. catal i na. ha.tcp. ReplicationVal ve"
filter=""/>
<Val ve cl assNanme="org. apache. cat al i na. ha. sessi on. JvnRout eBi nder Val ve"/ >
<d ust er Li st ener
cl assNanme="or g. apache. cat al i na. ha. sessi on. JvnRout eSessi onl DBi nder Li st ener"/ >
<d ust er Li st ener
cl assNanme="or g. apache. cat al i na. ha. sessi on. Cl ust er Sessi onLi st ener"/ >
</ Cl uster>

Note

the clusterName attribute is mandatory for administration purpose (and not set by default
int ontat 6- server. xn file).

3.2. EJB clustering with CMI and HA service
3.2.1. Introduction

CMI and HA service do provide the following clustering features:
« JINDI high availability through the registry replication and the multi-target lookup
» EJB load-balancing and fail-over through the CMI cluster proxy
 for the EJB2.1 homeinterface (SSB, SFSB, EB)
« for the EJB2.1 remote interface (SSB)
« for the EJB3 (SSB, SFSB)
» EJB high availahility with the HA service
 forthe EJB2.1 SFSB

» EJB3 support being under devel opment
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3.2.1.1. CMI

CMI [http://cmi.ow2.0rg] is an OW2 project providing a framework to define and configure clusters
of RMI objects. CMI is embedded both in JOnA S and EasyBeans projects.

The main features are :
 Support of EJB2 and EJB3
« Definition of the cluster logic with smple POJO (policy and strategy)

» Delivery of a set of predefined policies (round robin, first available, random, ...) and strategies
(weighted, local preference, ...)

» Dynamic update of the policy and strategy from the server side
+ Smooth shutdown of a cluster member
¢ JMX management
 Separation of the control flow and the service flow
» multi-protocols support: jrmp, irmi, iiop
Note
CMI described in this section is CMI v2 available in JONAS 5 (not in JONAS 4).
3.2.1.1.1. Load-balancing algorithm
3.2.1.1.1.1. An example of execution

The following figure shows how to define aweighted round-robin in term of policy and strategy.

Load factors
s1:38
s2: 17
s3:24

LoadFactor ;
(5,:8,8) —» T (8,,-/8,8,,--,5,,8) RoundRobin s,
Weights: x56 x37 x1

An use of the weighted round-robin
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3.2.1.1.1.2. General case

* Load Factors
* Properties

H <n
ieltexistssinL1suchs' =s
ie1sjsp

The chain strategy -> policy
<xi:include></xi:include>
<xi:include></xi:include>

3.2.1.2. HA service

HA service provides High Availability for the EJB. A first implementation based on the Horizontal
replication is delivered for EJB2.1. Other solutions are under development: Terracotta based and pair
replication.

3.2.1.2.1. High Availability with Horizontal Replication

Stateful session beans (EJB2.1) can bereplicated since JONAS 4.7 in order to provide high availability
inthe case of failuresin clustered environments. A new service called High Availability (HA) hasbeen
included in JONAS to provide replication mechanisms. JONAS HA also requires the cluster method
invocation (CMI) protocol.

From JOnAS 4.8, anew replication algorithm based on a horizontal replication approach isavailable.
The agorithm improves the algorithm implemented for JOnA S 4.7 with the following enhancements:

* Replication of SFSBswith referencesto EBs: The algorithm can replicate SFSBsthat reference EB
by means of both, local or remote interfaces.

» Transaction awareness: The algorithm is transaction aware, meaning that the state is not replicated
if the transaction aborts.

» Exactly-once semantics: Each transaction is committed exactly once at the DB if the client does not
fail. If the client fails, each transaction is committed at most once at the DB

3.2.1.2.1.1. EJB replication Description
3.2.1.2.1.1.1. Update-everywhere mode

JONAS implements an update-everywhere replication protocol according to the database replication
terminology (See the J. Gray et al.'s paper "The dangers of replication and a solution” in proceedings
of the ACM SIGMOD 96's conference, Canada). In this protocol, a client can connect to any server.
When the client callsthe create() method on the SFSB's Home interface, the server the client connects
to is selected following a round-robin scheme. All the requests from the client to the SFSB will be
processed by this server until the client calls the remove() method on the remote interface. The rest
of the serverswill act as backups for that client. Before sending the response to the client, the SFSB's
state is sent to the backups.

If the server fails, another server among the backups will be selected to serve the client requests, first
restoring the current state of the SFSBsfrom the state information stored inthe HA local service. From
this point on, this server will receive the new client requests.

The supported replication scenarios are shown in the following figure:
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3.2.1.2.1.1.2. Transaction aware fail-over

The horizontal approach aims to guarantee that the transactions are kept consistent when a fail-over
occurs. They are either aborted or restored for ensuring the exactly-once semantics. During afail-over,
the new primary uses a special table in the database for storing the transaction identifier and enabling
to find out if the transaction was committed or not.

* If the transaction is aborted due to the primary failure, then the new primary will not find the
transaction identifier in the special table. The request will be replayed.

« If the transaction is committed, then the new primary will find the transaction identifier, which
means that the transaction was committed. The request won't be replayed; the replicated result is
returned.

Beyond the SFSB replication, the algorithm enables the building of applications (stateful or stateless)
with ahigh level of reliability and integrity.

3.2.2. Configuring an EJB farm
3.2.2.1. At the server side

The setting of an EJB farm is achieved by

« configuring the CMI service

» configuring the registry distribution

« configuring the EJB application
3.2.2.1.1. cmi service configuration

The configuration of the cmi service is available through the file $JONAS_BASE/ conf/cmi -
config.xm .

The CMI service can be configured in two modes:

 server mode with a cluster view manager created locally, i.e. with alocal instance of a replicated
CMI registry.

« client mode without alocal cluster view manager, in this case alist of providers urls (i.e. alist of
cluster view manager urls) is given for accessing to the remote CMI registries.

The server modeissimpler to configure, the client mode requiresto define statically alist of providers
urls. The server mode starts a Group Communication Protocol instance (e.g. JGroups) and thus
increases the resources consumption compare to the client mode.
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Note

The CMI configuration file may contain two parts: a server element which
correspondsto the server mode configurationand acl i ent element for the client mode
configuration. If the two are present, only theser ver element isloaded which means
that the server mode is configured.

3.2.2.1.1.1. Server mode configuration

The server element contains the following elements:

Example 3.5. Configuring the cmi servicein the server mode

<cm xmns="http://org.ow2.cm .controller.conmon"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xm ns:jgroups="http://org.ow2.cm .controller.server.inpl.jgroups">
<server>
<j ndi >
<protocol name="jrnp" noCm ="fal se" />
</jndi >
<vi ewManager
class="org.ow2.cm .controll er.server.inpl.jgroups.JG oupsC uster Vi ewManager ">
<jgroups:config
del ayToRef r esh="60000"
| oadFact or="100" @
conf Fi | eName="j gr oups-cmi . xm "
recoTi meout =" 30000" H
groupNarme="G1"> B
<conponent s>
<event />
</ conponent s>
</ j groups: config>
</ vi emvanager >
</ server>

</cm >

B N

HE B OBBE

E B E

j ndi element - optional. Enable to specify that a protocol must not be clustered with CMI
(administration uses, ...). Here, the clustering of j r mp protocol can be disabled by settingt r ue
tothenoCmi attribute.

vi ewManager element - mandatory. Defines the view manager configuration (registry
replication, refresh time, ...).

cl ass attribute - mandatory. Specifies the protocol implementation to use for replicating the
view (CMI registry). Here the JGroups implementation is set.

j groups: confi g element - mandatory. Define the JGroups related parameters.

del ayToRef r esh attribute - optional. Refresh period of the client view (in ms). For example,
it expresses the maximum delay for taking into account a load-balancing parameter update.

| oadFact or attribute - optional. Specifies the initial load-factor of the current node used in
the weigthed round robin policy.

conf Fi | eNane attribute - mandatory. Specifies the JGroups's stack configuration filename
(found in the $JONAS_BASE/ conf directory).

recoTi meout attribute - optional. Specifies the reconnection timeout after a shunning or an
error in the group communication protocol (in ms). If the timer expires, an exception is thrown.
gr oupNane attribute - mandatory. Specifiesthe JGroups channel name used by the CMI cluster
view replication mechanism.

conponent s element - mandatory. Enable the events component into CMI. This element must
not be modified.

Note

Refer to the clustering guide [clustering_guide.html#faq.jgroups] for issues related to
JGroups.
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3.2.2.1.1.2. Client mode configuration

The client element contains the following elements:

Example 3.6. Configuring the cmi servicein the client mode

<cm xmns="http://org.ow2.cm.controller.conmon"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance" >

<client noCni ="fal se">
<j ndi >
<protocol name="jrnp">
<providerUrl s>
<providerUrl >rm://|ocal host:1099</ provi der Ul >
<providerUrl>rm://|ocal host:2001</ provider Url >
</ providerUrl s>
</ pr ot ocol >
</j ndi >
</client>
</cm >

noCmi attribute - optional. Enable to specify that CMI must be disabled.

j ndi element - mandatory. Specify a list of providers URLs for a given protocol. It is not
necessary to set thewholelist of cluster members, asubset isenough. However for ensuring high
availability, at least two providers URLs must be mentionned.

3.2.2.1.2. Registry distribution (server mode)

By default, CMI relies on JGroups group-communication protocol for ensuring the global registry
distribution. The parameters are gathered in the:

» $JONAS BASE/conf/cmi-config.xml for specifying the JGroups configuration file name and the
JGroups group name.

» $JONAS BASE/conf/jgroups-cmi.xml filefor the settings of the jgroups protocol stack. By default,
the JGroups configuration uses the UDP protocol and the multicast | P for broadcasting the registry
updates. A TCP-based stack can be used in a network environment that does not allow the use of
multicast IP or when a cluster is distributed over aWAN.

JGroups GCP
UDP or TCP based

\ CMI registry replication

For example, thej gr oups- cmi . xm file may contain the following stack configuration:
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Example 3.7. JGroups's configuration stack

<config>

<UDP ntast_addr="224.0. 0. 35"
mcast _port="35467"
t os="8"
ucast _recv_buf _si ze="20000000"
ucast _send_buf _si ze="640000"
ntast _recv_buf _si ze="25000000"
ntast _send_buf _si ze="640000"
| oopback="f al se"
di scard_i nconpati bl e_packet s="true"
max_bundl e_si ze="64000"
max_bundl e_t i neout =" 30"
use_i ncom ng_packet _handl er="true"
ip_ttl="2"
enabl e_bundl i ng="t rue"
enabl e_di agnosti cs="true"
thread_nam ng_pattern="cl"'

use_concurrent _stack="true"

thread_pool . enabl ed="t rue"
thread_pool . mi n_t hreads="1"

t hread_pool . max_t hr eads=" 25"
thread_pool . keep_al i ve_ti me="5000"
t hread_pool . queue_enabl ed="f al se"
t hread_pool . queue_max_si ze="100"
thread_pool .rejection_policy="Run"

oob_t hread_pool . enabl ed="t r ue"

oob_t hread_pool . mi n_t hreads="1"

oob_t hread_pool . max_t hr eads="8"

oob_t hread_pool . keep_al i ve_ti me="5000"
oob_t hread_pool . queue_enabl ed="f al se"
oob_t hread_pool . queue_max_si ze="100"
oob_t hread_pool . rejection_policy="Run"/>

<PI NG ti meout =" 2000"
numinitial _nmenbers="3"/>
<MERGE2 nax_i nt er val ="30000"
m n_i nterval ="10000"/ >
<FD_SOCK/ >
<FD ti meout ="2000" nmax_tries="3" shun="true"/>
<VERI FY_SUSPECT ti nmeout ="1500" />
<BARRI ER / >
<pbcast . NAKACK max_xmi t _si ze="60000"
use_ntast_xmt="fal se" gc_|l ag="0"
retransmit_timeout="300, 600, 1200, 2400, 4800"
di scard_del i vered_nsgs="true"/>
<UNI CAST ti meout =" 300, 600, 1200, 2400, 3600"/ >
<pbcast. STABLE stability_del ay="1000" desired_avg_gossi p="50000"
max_byt es="400000"/ >
<VI EW SYNC avg_send_i nt erval =" 60000" />
<pbcast. GVS print_local _addr="true" join_tineout="3000"
join_retry_timeout="2000" shun="true" />
<SEQUENCER/ >
<FC max_credi t s="20000000"
m n_t hreshol d="0. 10"/ >
<! --pbcast. STREAM NG_STATE_TRANSFER use_r eadi ng_t hread="true"/-->
<pbcast. STATE_TRANSFER />
<!-- pbcast.FLUSH /-->
</ config>

Note

You can find more information about JGroups and about the stack configuration here
[http://www.jgroups.org].

All the members of acluster share the same JGroups configuration.

If several cluster partitions are required over asingle LAN, severa JGroups configurations must be
configured with different values for the following parameters:

» JGroups group name

23


http://www.jgroups.org
http://www.jgroups.org

Cluster configuration

» JGroups multicast address

 JGroups multicast port

When a new node appears in the cluster, itsregistry content is synchronized automatically.

When a node disappears, JGroups notifies the other's member of the node leaving and the registry

entries related to this node are removed.

3.2.2.1.3. Configuring an EJB application for Load-Balancing

Informations must be put in the EJB meta-datas for clustering them. The following section gives a
description of the clustering parameters of the EJBs and indicates how to configure the load-balancing
algorithm. Afterwards, the different settings for EJB2 and EJB3 (specific deployment descriptor and/

or annotation) are described.

3.2.2.1.3.1. Overview

EJB meta-data for clustering contains the following parameters:

Parameter

Description

name

specifies the cluster name associated with the
EJB. This information is set for administration
purpose. Default nameisdef aul t C ust er.

pool

describesthe stubs pool configuration at the client
side (one pool per EJB).

e max : maximum size of the pool. Default is
infinite.

* max- wai t er s: maximum number of waiter
threads. Default is infinite.

e ti meout : maximum timethat athread should
wait for aresource in the pool (in ms). Default
isinfinite.

policy

specifies the load-balancing algorithm policy
(POJO) used for the EJB. Built-in policies
are provided. The user can provide its own
implementation.

strategy

specifies the load-balancing algorithm strategy
(POJO) used for the EJB. Built-in strategies
are provided. The user can provide its own
implementation.

properties

Set of properties that may be passed to the policy
and/or strategy. The parameter is optional and is
reserved for an advanced use. The parameter is
not used by the built-in policies and strategies and
may be read by the user policies and/or strategies.

replicated

boolean indicating whether the gjb isreplicated or
not. Not applicable in farming.

3.2.2.1.3.2. Built-in policies and strategies

The following policies implementations are provided with JOnAS:

Policy

Description
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RoundRobin.class round-robin agorithm, al the node are served
sequentially.

Random.class random a gorithm, a node is chosen randomly.

FirstAvailable.class first-available algorithm, at first a server is
selected randomly and then is bound.

HASingleton.class HA-singleton algorithm, all the clients are bound
to the same server.

The policies can be pointed out with some strategies:

Strategy Description Applicableto policy
NoStrategy.class no strategy, set by default. All
Local Preference.class local preference, if present, alRoundRobin, Random,
collocated server is selected. FirstAvailable
L oadFactorWeight.class add a weighted load factor to|RoundRobin

the policy, for example for
specifying the weighted round-
robin algorithm.

L oadFactorSort.class add a sorted load factor to|RoundRobin
the policy, for example for
specifying the sorted round-
robin algorithm.

3.2.2.1.3.3. User policies and strategies

CMI permits to provide its own policy and strategy. The POJO must implement CMI interfaces and
the classes must be deployed across the cluster.

3.2.2.1.3.3.1. User policy implementation

The policy must implement theor g. ow2. crri . | b. pol i cy. | Pol i cy interface:

package org.ow2.cmi.|b.policy;

inport java.lang.reflect.Method;
inport java.util.Collection;

LoadBal anceabl e;

NoLoadBal anceabl eExcept i on;
deci si on. Deci si onManager ;
strategy. | Strategy;

inport org.ow2.cm.|b.
inport org.ow2.cm.|b.
inport org.ow2.cm.|b.
inport org.ow2.cm.|b.
/**
* Interface of the policies for |oad-balancing.
* @aram <T> The type of object that was | oad-bal anced
* @ut hor The new CM team
*

/
public interface |Policy<T extends LoadBal anceabl e> {

/**
* Chooses a | oad-bal anceabl e anong the |ist of |oad-bal anceabl es.
* (@aram | oadBal anceabl es a |ist of |oad-bal anceabl es
* @hrows NoLoadBal anceabl eException if no server is available
* @eturn the chosen | oad-bal anceabl e
*/
T choose(Col | ecti on<T> | oadBal anceabl es) throws NoLoadBal anceabl eExcepti on;

/**

* Return a strategy to nodify the behavior of this policy.
* @eturn a strategy to nodify the behavior of this policy
*/

| Strategy<T> get Strategy();
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/**
* Sets a strategy to nodify the behavior of this policy.
* @aramstrategy a strategy of | oad-bal anci ng
*
/
voi d setStrategy(lStrategy<T> strategy);

/********************** Begln of Callback defInItIOnS **********************/
/ *
Returns a deci sion when an exception is thrown during an access to a registry
for a given | oad-bal anceabl e.
@ar am | oadBal anceabl e the | oad- bal anceabl e that have caused the exception
@aramthr the exception that is thrown
@eturn the decision when an exception is thrown during an access to a registry
for a given | oad-bal anceabl e
/
Deci si onManager <Voi d> onLookupExcepti on(T | oadBal anceabl e, Throwabl e thr);

I N

*

/
Returns a deci sion when an exception is thrown during an invocation for a given
| oad- bal anceabl e.
@ar am et hod the nmethod that was invoked
@ar am paraneters the paraneters of the nethod
@ar am | oadBal anceabl e the | oad- bal anceabl e that have caused the exception
@aramthr the exception that is thrown
@eturn the decision when an exception is thrown during an invocation for a given
| oad- bal anceabl e
/
Deci si onManager <Voi d> onl nvokeExcepti on( Met hod net hod, Object[] paraneters, T
| oadBal anceabl e, Throwabl e thr);

EE O

*

/
Return a deci sion when a server is chosen and its del egate retrieved.
@ar am <Ret urnType> the type of del egate
@ar am nmet hod the nmethod that was invoked
@ar am paraneters the paraneters of the nethod
@ar am chosenVal ue the del egate of chosen server
* @eturn the decision when the server is chosen and its del egate retrieved
*/
<Ret ur nType> Deci si onManager <Ret ur nType> onChoose( Met hod net hod, Object[] paraneters,
Ret ur nType chosenVal ue) ;

R

*

/
Returns a decision when the invocation of a rempte method ends.
@ar am <ReturnType> the type of the returned val ue
@ar am nmet hod the nmethod that was invoked
@ar am paraneters the paraneters of the nethod
@ar am | oadBal anceabl e t he | oad- bal anceabl e used for the invocation
@aramretVal the returned val ue

* @eturn the decision when the invocation of a renote nethod ends

*/

<Ret ur nType> Deci si onManager <Ret ur nType> onRet ur n( Met hod net hod, Object[] paraneters, T

| oadBal anceabl e, ReturnType retVal);

O

CMI providestheor g. ow2. cmi . | b. pol i cy. Abstract Pol i cy abstract classfor simplifying
the policies implementation. The user class can extend it and provides, at least, an implementation of
the choose method. Example for the round-robin implementation:
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* @ut hor The new CM team

*/

@hr eadSaf e
public final

| **

*

*/

cl ass RoundRobi n<T ext ends LoadBal anceabl e> extends AbstractPolicy<T> {

Logger .

private static final Log LOGGER = LogFactory. get Log( RoundRobi n. cl ass) ;

| **

*

*/

Initial value of the pointer.

private static final int INITIAL_VALUE = -1;

| **

* The pointer to store the last ref.

*/

private int pointer;

| **

*

*/

Random nunbers.

private final Randomrand = new Randon();

| **

* Build the Round Robin policy.
* Gve to the pointer an initial value.

*/

publ i ¢ RoundRobi n() {
pointer = | NI TI AL_VALUE;

}
/**
* Chooses the next | oad-bal anceabl e anong the |ist of |oad-bal anceabl es.
* @aram | oadBal anceabl es the |ist of |oad-bal anceabl es
* @hrows NoLoadBal anceabl eException if no server avail able
* @eturn the chosen | oad-bal anceabl e
*/
@verride

public synchroni zed T choose(final Collection<T> | oadBal anceabl es) throws
NoLoadBal anceabl eExcept i on{

if (1oadBal anceables == null || |oadBal anceables.isEmty()) {

LOGGER. error ("The given list is null or enpty: " + |oadBal anceabl es);
t hrow new NoLoadBal anceabl eException("The given list is null or enpty:

| oadBal anceabl es) ;

if(pointer

}

Li st <T> cmi Ref sWthStrat egy;

I Strategy<T> strategy = getStrategy();

if(strategy != null) {

cm Ref sWthStrategy = strategy. choose(l oadBal anceabl es);
/1 1f no server corresponds at this strategy, we don't use it
if(cm RefsWthStrategy.i sEmpty()) {

cm Ref sWthStrategy = new Arrayli st <T>(| oadBal anceabl es);

}

} else {

}

cm Ref sWthStrategy = new Arrayli st <T>(| oadBal anceabl es);

int size = cm RefsWthStrategy. size();

== | NI TI AL_VALUE) {

/1 The initial pointer depends on the strategy

if(strategy != null && !(strategy instanceof NoStrategy)) {
/1 Use the first el enent chosen by the strategy
pointer = 0;

} else {
/1 No strategy, choose randomy the first el enent
poi nter = rand. nextlnt(size);

} else {
/'l Perhaps sone servers are disappeared, in this case the pointer can out
bounds
if(pointer >= size) {
pointer = | NI TI AL_VALUE;
/1 Choose the next target
pointer = (pointer + 1) %size;
}
return cm Ref sSWthStrategy. get(pointer);
}
@verride

public String toString() {
return "RoundRobi n[ poi nter:
+ pointer + " - strategy: " + getStrategy() + "]";

s

of
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3.2.2.1.3.3.2. User strategy implementation

The policy must implement theor g. ow2. crri . | b. strat egy. | Strat egy interface:

package org.ow2.cm .| b.strategy;

inmport java.util.Collection;
import java.util.List;

inmport org.ow2.cm .| b.LoadBal anceabl e;

/**
* Interface of the |oad-bal ancing strategies.
* A strategy allows to nodify a list of |oad-bal anceabl es before applying a policy to el ect
only one | oad- bal anceabl e.
* @aram <T> The type of object that was | oad-bal anced
* @ut hor The new CM team
*/
public interface | Strategy<T extends LoadBal anceabl e> {

/**
* Returns a new list of I|oad-balanceabl es by nodifying the given list.
* @aram | oadBal anceabl es a |ist of |oad-bal anceabl es
* @eturn a new list of |oad-bal anceabl es by nodifying the given |ist
*/

Li st <T> choose(Col | ecti on<T> | oadBal anceabl es) ;
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inmport org.ow2.cm.controller.server. ServerCl ust er Vi emanager ;
inmport org.ow2.cm .| b.LoadBal anceabl e;
inmport org.ow2.cm.reference. Server Ref;

inmport org.ow2.util.log.Log;
inmport org.ow2.util.log.LogFactory;
/**

* Defines a strategy that enable the |ocal preference.
* @aram <T> The type of objects that are | oad-bal anced
E * @ut hor The new CM team
*/
@ mut abl e
public final class Local Preference<T extends LoadBal anceabl e> i npl enents | Strategy<T> {

/**
* Logger.
*/
private static final Log LOGGER = LogFactory. getLog(Local Preference. cl ass);

/**
* The manager of the cluster view
*/
private final C usterViewvanager cl usterVi emanager;

/**
* Constructs a strategy for |oad-factor.
* @aram cl ust er Vi emanager the manager of the cluster view
*/
public Local Preference(final C usterVi ewanager cl usterVi ewanager) {
t his.clusterVi ewManager = cl ust er Vi ewManager ;
}

/**

* Returns a list of CM Reference that references the |l ocal servers.
* @aramcm Refs a |ist of CM Reference

* @eturn a list of CM Reference that references the |ocal servers
*/

public List<T> choose(final Collection<T> cm Refs) {

Li st<T> | ocal Servers = new ArrayLi st <T>();
for(T cm Ref : cm Refs) {

/Il Gets the reference of server that have depl oyed the object
Server Ref serverRef = cm Ref. get ServerRef ();

/Il Gets its address
I net Addr ess i net Address = server Ref. get| net Address();

try {
/1 Checks if the addresses match
if(isLocal (inetAddress)) {
/1 Local address: adds reference in the first position
| ocal Servers. add(cm Ref);

} catch (Socket Exception e) {
LOGGER. error (" Cannot know if is local or not", e);
t hrow new Runti meException("Cannot know if is local or not", e);

}

return | ocal Servers;

}

/**

* Tests if an address is local.

* @araminet Address an address

* @eturn true if the given address is |ocal

* @hrows SocketException if an I/O error occurs

*/

private bool ean isLocal (final |netAddress inetAddress) throws SocketException {

i f(clusterViewmanager instanceof CientC usterViewvanager) {
i f (Networ kl nterface. get Byl net Address(i net Address)!=null) {
return true;

} else if(clusterVi ewManager instanceof ServerC usterVi emManager) {
i f (i net Address. equal s(((ServerC uster Vi emvanager)
cl ust er Vi emanager) . get I net Address())) {
return true;

}
return fal se;
}
@verride

public String toString() {
return "Local Preference";

}
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3.2.2.1.3.3.3. User policy and strategy deployment
User policy and/or strategy must be deployed across all nodes of the cluster. For example, you can :

» packagethePOJOinajar fileand putitinthe$JONAS BASE/ | i b/ ext directory on each cluster
member.

» package the POJO in ajar file and put it in arepository and deploy it through a deployment plan.
3.2.2.1.3.4. Setting for an EJB2 application

Clustering meta-datas must be added in the deployment descriptor.

The JOnAS's deployment descriptor of an EJB 2.1 (session stateless, session stateful or entity) may

contain the cl ust er - conf i g element with the following entries. Refer to Section 3.2.2.1.3.1,
“Overview” for a precise information about the parameters.

Element Description
cluster-config/name cluster name
cluster-config/pool pool configuration with the following sub-
elements

* mRx-Si ze

e max-waiters

e timeout
cluster-config/policy load-balancing policy
cluster-config/strategy |oad-balancing strategy
cluster-config/properties parameters for a customized user load-balancing

algorithm. Example:

<cl uster-config>

<properties>
<si npl e- property nanme="propl"
val ue="val 1" />
<si npl e- property nanme="prop2"
val ue="38" />
<array-property name="prop3">
<val ue>t rue</ val ue>
</ array- property>
<array-property nanme="prop4">
<val ue>j ava. util . Li nkedLi st </
val ue>
<val ue>j ava. util.ArrayList</
val ue>
</ array- property>
<array-property name="prop5">
<val ue>http://carol.ow2. org</
val ue>
</ array- property>
</ properties>
</cluster-config>

Example:

30



Cluster configuration

Example 3.10. EJB2.1 deployment descriptor for clustering

<jonas-ejb-jar xm ns="http://ww. obj ect web. org/jonas/ns"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schera- i nst ance"
xsi : schemaLocat i on="http://ww. obj ect web. or g/ j onas/ ns
http://ww. obj ect web. or g/ j onas/ ns/jonas-ejb-jar_5_1.xsd">

<j onas- sessi on>
<ej b- name>MWEj b1SLR</ ej b- name>
<j ndi - name>MW/Ej bl1Hone</ j ndi - name>
<m n- pool - si ze>3</ m n- pool - si ze>
<cl uster-config>
<name>j onas- cl ust er </ nanme>
<pol i cy>org. ow2. cm . | b. pol i cy. RoundRobi n</ pol i cy>
<strategy>org.ow2.cm .| b. strategy. Local Pref erence</strategy>
<pool >
<max- si ze>10</ max- si ze>
<max-wai t er s>15</ max- wai t er s>
<t i meout >2000</t i meout >
</ pool >
</ cl uster-config>
</ j onas- sessi on>
</jonas-ejb-jar>

3.2.2.1.3.5. Setting for an EJB3 application

Clustering meta-datas can be added either through Java annotations or in the specific deployment

descriptor.

3.2.2.1.3.5.1. Java annotations

CMI providesthefollowing annotations (Refer to the Section 3.2.2.1.3.1, “ Overview” section for more

information).

Annotation Description

@Cluster

Set the cluster name and the pool stubs
configuration. Example:

@@ uster (name="test_cluster",
pool =@Pool ( max=2))

@Policy

Set the load-balancing algorithm policy.
Example:

@ ol i cy( RoundRobi n. cl ass)

@Strategy

Set the load-balancing algorithm strategy.
Example:

@bt rat egy(Local Preference. cl ass)

@Properties

Set properties for user policies and/or strategies.
Example:

@roperties(
si mpl eProperti es={
@i npl eProperty(
name="propl",
val ue="val 1"),
@i npl eProperty(
name="prop2",
val ue="38")1},
arrayProperties={
@\rrayProperty(
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name="prop3"

val ues="true"),
@\rrayProperty(

nanme="prop4",

val ues={"j ava. util . Li nkedList",

"java.util.ArrayList"}),

@\rrayProperty(

nanme="prop5",

val ues={"http://ww. ow2.0rg"})})

The example below illustrates the use of the annotations for configuring a cluster named
test cluster. The r ound-robi n algorithm is set by default. The complete code can be
downloaded from the EasyBeans [ http://www.easybeans.net] project

Example 3.11. EJB3 SSB with clustering annotations

package org. ow2. easybeans. exanpl es. cl uster;

i nport
i nport

i nport
i nport
i nport
i nport

javax. ej b. Renote;
javax. ej b. Statel ess;

org.ow2. cm . annotation. C uster;

org. ow2. cm . annotation. Policy;

org.ow2. cmi .| b. policy. RoundRobi n;

org. ow2. easybeans. api . bean. EasyBeansBean;

@5t at el ess

@renot e( C ust er Renot e. cl ass)

@ uster (nane="test_cluster")

@ol i cy( RoundRobi n. cl ass)

public class O usterBeanAN inplenents C usterRenpte {

private String ezbServerDescription = null;

public String get EZBServerDescription(final String nsg) {

if(this.ezbServerDescription == null) {
this.ezbServerDescription =
((EasyBeansBean)

thi s). get EasyBeansFactory(). get Contai ner (). get Configuration().get EZBServer().getDescription();

System out. println(nsg);
return this.ezbServerDescription + "\n";

3.2.2.1.3.5.2. Specific Deployment descriptor

The default clustering configuration can be overridden by a specific deployment descriptor. The file
isnamed easybeans. xm and may contain thecl ust er : cl ust er element with the following
entries. Refer to Section 3.2.2.1.3.1, “Overview” for a precise information about the parameters.

Element Description
cluster:cluster/name cluster name
cluster:cluster/pool pool configuration with the following sub-
elements

e max-size

e max-waiters

e tineout
cluster:cluster/policy |oad-balancing policy
cluster:cluster/strategy load-balancing strategy
cluster:cluster/properties parameters for a customized user load-balancing

algorithm Example:
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<cluster:cluster>

<properties>
<si npl e- property nanme="propl"
val ue="val 1" />
<si npl e- property nane="prop2"
val ue="38" />
<array-property name="prop3">
<val ue>t rue</ val ue>
</ array- property>
<array-property name="prop4">
<val ue>j ava. util . Li nkedLi st </
val ue>
<val ue>j ava. util. ArrayList</
val ue>
</ array- property>
<array-property name="prop5">
<val ue>http://carol.ow2. org</
val ue>
</ array- property>
</ properties>
</cluster:cluster>

Example:

Example 3.12. EJB3 deployment descriptor for clustering

<easybeans xm ns="http://org. ow2. easybeans. depl oynent . ej b"
xm ns: cluster="http://org.ow2. cm . info. nappi ng">
<ej b>

<sessi on>

<ej b- name>cl ust er XMLBean</ ej b- name>
<cl uster:cluster name="easybeans-cm ">
<cl uster:policy>org.ow2.cm.|b.policy.FirstAvail abl e</cluster:policy>
<cluster:strategy>org. ow2.cm .| b. strategy. Local Preference</cluster:strategy>
<pool >
<max- si ze>10</ max- si ze>
<max-wai t er s>15</ max- wai t er s>
<t i meout >2000</ t i meout >
</ pool >
</cluster:cluster>
</ sessi on>
</ ej b>
</ easybeans>

3.2.2.2. At the client side

EJB clustering can be transparent for the client so that a client which is connected to a standalone
server can be switched to a clustering mode without any configuration changes.

However either for disabling CMI and for ensuring the JINDI availability, a CMI configuration can
be required.

3.2.2.2.1. Configuration file location

Depending on the type of the client, the configuration is retrieved from:

Type of client Location of the configuration file
Java client Pointed by the cri . conf . url java property.
Example:

java -jar nyclient.jar -cp<...> -
Dcmi . conf.url=/tnp/cm -config. xn

JOnASclient (jclient) Pointed by thecmi . conf . ur| javaproperty.
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Web tier client In $JONAS_BASE/ conf/cm - confi g. xm
file.

3.2.2.2.2. Disabling CMI

If the server side is configured with CMI, by default, the CMI client will switch to the cluster mode
and will perform a load-balancing. For administration purpose or application requirements as well,
one may want to enforce the client not to use the clustering mode. There are two different settings
for doing that:

Setting Description and example

Java property Thecni . di sabl ed java property must be set
totrue.

jclient -jar nyclient.jar -
Dcmi . di sabl ed=true

CMI configuration file The client part of the configuration file must
containthenoCmi attributesettot r ue.

<cm xmns="http://
org.ow2. cm.control |l er. coomon”
xm ns: xsi ="http://ww. w3. org/ 2001/
XM.Schena- i nst ance" >
<client noCm ="true" />
</cmi >

3.2.2.2.3. Cluster view manager fail-over

CAROL isathe JOnASsprotocol abstract layer andthecar ol . pr operti es indicatesthe default
protocol and the registry URL. The client retrieves the cluster view from the server side. By default
it getsin touch with the server identified by the CAROL configuration. For ensuring high availability
of the service, alist of cluster view manager URLSs can be provided to the client through the CMI
configuration file. Refer to Section 3.2.2.1.1, “cmi service configuration” for a precise information
about the setting. Example:

Example 3.13. CM1I configuration at the client side

<cm xmns="http://org.ow2.cm .controller.comon"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >

<client noCm ="fal se">
<j ndi >
<protocol name="jrnmp">
<provi der Ur | s>
<providerUrl>rm://| ocal host: 1099</ provi der Ur| >
<providerUrl>rm://| ocal host:2001</ provi der Ur| >
</ providerUrl s>
</ prot ocol >
</ j ndi >
</client>
</cm >

A first available policy with local preference is applied for selecting a provider URL. If the primary
gets unavailable, a secondary is selected randomly at fail-over.

Note

In the case of a web tier which acts as a CMI client (CMI service with client
mode), alist of provider URLs must be specified in the $JONAS_BASE/ conf/cmi -
config.xm file




Cluster configuration

3.2.2.3. Summary

3.2.2.3.1. CMI configuration for a 2 tiers archltecture (server mode)

Web tier Ejb tier 5

JOnAS JOnAS

1 3 !

CMI service CMI service i

server mode server mode 5

Apache/jk
JOnAS JOnAS

2 4 :

CMI service CMI service 5

server mode server mode i

cmi-con ﬁg xml

<cmi xmlns="http://org.ow2.cmi.controller.comman"

xmins:xs| tip:/fwww.w3.0rg/2001/XMLSchema-instance”
xmins:jgroups="http:/forg.ow2.cmi.controller.server.impl jgroups">
<server>
<jndi>
<protocol name="jrmp" noCmi="false" />
<fjndi>

<viewManager
class="org.ow2.cmi.controller. serverlmpl jgroups.)GroupsClusterViewManager"'>
<Jgroups:config delayToRefresh="60000"
loadFactor="10

confFileNam: jgroups- -cmi.xml|"
recoTimeout="30000"
groupName="G1">

<components>

<event />

</components>

</jgroups:config>
</viewManager>
</server>

<client noCmi="false" />
<fcmi=

Use case : fits with the most use and is the default configuration. A CMI view manager is started in
each node.

3.2.2.3.2. CMI configuration for a2- tlers archltecture (cllent mode)

Web tier

3 Ejb tier

JOnAS | JOnAS A

1 3
CMI service CMI service

client mode server mode ]
Apache/jk ;
JOnAS JOnAS :
2 4 1
CMI service CMI service ;
client mode " server mode :
cmi-config.xml cmi-config.xml
"http:/forg.ow2.cmi. antrnIIertnmmDn” <cmi xm\ns—“http Jorg.ow2.cmi.controller.common®
hllph‘wwww] 0rg/2001/XMLSchema-instance 2mins:xs Afwwivew3. DF%FEDUI,‘XMLSCNEMB instan:
e g e e e mins: ngups—'hnp fforg.ow2.cmi conrmuersemenmpl jaroups*>
<client naCs false™
indi=
<protocol= =protocal name="jrmp" naCmi="false" />
<providerUrls> </jndi>
=<providerUri=rmi:localhost: 1099</providerUr=> <viewManager
=providerUrl=rmi://localhost: 2001 </providerUri> class="org.ow2.cmi.controller.server.impl.jgroups.)GroupsClusterViewManager">
</providerUris> <jgroups:config delayToRefresh ="60000"
</protocol> loadFactor="100"
<findi> confFileName="jgroups-cmi.xmi"
</client> recoTimeout="30000"
groupName="G1">
<femiz <components:
<event />
=jcompanents=>

<fjgroups:config=
</viewManager=
<lserver>

<client naCmi="falss" />
<fcmi>
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Use case : when alocal view manager is not acceptable regarding the resources consumptions or the
network configuration.

3.2.2.3.3. CMI configuration for java client

cmi-config.xml
<cmi xmins="http://org.ow2.cmi.controller.common"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:jgroups ="http:/forg.ow2.cmi.controller.server.impl.jgroups*>
<client noCmi="false">
<indi>

<protocal>
<providerUrls>
<providerUrl>rmi://localhost:1099 </providerUrl> pTTTTTTTTITmmmommmm e
<providerUrl>rmi:/flocalhost:2001 </providerUri>

</providerUris> Ejb tier

<”:m;010(0|}
</client>
</cmi> JOnAS
: 1
(M servie -----F--
java client
JOnAS
4 1l
(Ml service ----+-

cmi-config.xml
<cmi xmins="http://org.ow2,cmi.controller.common"
xmins:xsi="http://www.w3.0rg/200LIXMLSChema-instance”
xmins:jgroups="http://org.ow2 cmi.controller.server.impljgroups">
<server>

<jndi> )

<protocol name="jrmp" noCmi="false" />
</indi>
<viewManager

class="org.ow2.cmi.controller.server.impl.jgroups.JGroupsClusterviewManager">
ToRefresh="60000"

</companents>
</jgroups:config>
=</viewManager>
</server>

<client noCmi="false" />
<femi=

Use case : fat EJB client.

3.2.3. Configuring an EJB distribution

The setting of an EJB distribution is achieved by
« configuring the CMI service
« configuring the registry distribution

The EJB application doesn't need to be modified.
3.2.4. Configuring an EJB cluster
3.2.4.1. At the server side

3.2.4.1.1. Configuring JOnAS for EJB Replication
The High Availability (HA) serviceisrequired in JOnASin order to replicate SFSBs. The HA service

must be included in the list of available servicesin JOnAS. This is done in the jonas.properties file
located in $JONAS _BASE/conf.

j onas. servi ces
registry,jnx,jtmdb, dbm security, wnwc, resource, cni, ha, ej b2, ej b3, ws, web, ear, depnoni t or

The HA service must also be configured in the jonas.properties file:
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3.2.4.1.1.1. ha service configuration
The ha (High Availability) serviceis required in order to replicate stateful session beans (SFSBs).
The ha service uses JGroups as a group communication protocol (GCP).

Hereisthe part of j onas. properti es related to ha service:

H R R R Hi# JOnAS HA service configuration

#

# Set the nane of the inplenentation class of the HA service.
jonas. service. ha. cl ass org. ow2. j onas. ha. i nternal . HaSer vi cel npl

# Set the JG oups configuration file nanme
jonas. service. ha. j groups. conf jgroups-ha.xni

# Set the JG oups group nane
jonas. service. ha. j groups. groupnane jonas-rep

# Set the SFSB backup info tineout. The info stored in the backup node is renpved when the
timer expires.
jonas. service. ha. gc. peri od 600

# Set the datasource for the tx table
jonas. service. ha. dat asource jdbc_1

# Reconnection tineout for JGoups Channel, if it's closed on request.
jonas. service. ha. reconnection. tineout 5000

Set the name of the JGroups configuration file.

Set the name of the JGroups group.

Set the period of time (in seconds) the system waits before cleaning useless replication
information.

Set the INDI name of the datasource corresponding to the database where is located the
transaction table used by the replication mechanism.

Set the delay to wait for a reconnection.

Note

Refer to the clustering guide [clustering_guide.html#faq.jgroups] for issues related to
JGroups.

The HA service uses JGroups as a group communication layer (GCL). JGroups behavior is specified
by means of a stack of properties configured through an XML file (See JGroups documentation for
more information: http://www.jgroups.org). The default configuration of the HA service uses the
$IJONAS BASE/conf/jgroups-ha.xml file and thejonas-rep group name. The HA servicecan betoldto
use aparticular stack configuration or aparticular group name by modifying the following parameters:

jonas. service. ha. jgroups. conf jgroups-ha.xni
jonas. service. ha. jgroups. groupname jonas-rep

3.2.4.1.2. Transaction Table Configuration
Thehorizontal replication algorithm uses adatabase table to keep track of current running transactions.
Thistable is accessed from the new elected node during fail-over to detect whether or not the current
transaction has committed at the former local node, ensuring exactly-once semantics. The table
contains only one column: the transaction identifier (txid).

In JONAS 4.8 this table must be created manually with the following SQL command:

create TABLE ha_transactions (txid varchar(60));
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This table should be located preferably in the database used by the replicated application, but it is not
mandatory. If thetableis not created in the database used by the replicated application, it is necessary
to configure a new datasource for the database that contains this transaction table. This datasource
must be configured to use the seriaizable transaction isolation level.

The database that holds the transaction table is accessed by the replication service with the INDI name
configured in jonas.properties.

jonas. service. ha. datasource tx_tabl e_ds

3.2.4.1.3. Configuring Garbage Collection

Due to the fact that the replication algorithm stores information associated with clients' transactions
and that the server is not notified when a client dies, the HA service might have been storing
unnecessary replication information over time. In order to automatically clean this unnecessary
replication information, the HA service includes a garbage collection mechanism. It is possible
to configure the number of seconds the system waits to execute this mechanism by changing the
following property in the jonas.propertiesfile:

jonas. service. ha. ti meout 600

3.2.4.1.4. Configuring an EJB2 application for Replication

3.2.4.1.4.1. jonas-ejb-jar.xml

In order to configure an application for replication, the <cluster-replicated/> element must be added
to the bean definition of every bean requiring high availability in the jonas-g/b-jar.xml deployment
descriptor file. This element can have two possible values: true or false (default value). In addition, if
the programmer wants to change the behavior of the CMI proxy (e.g., the server selection policy), it
is possible to specify different policy implementations by means of <cluster-config/> elements.

Thefollowing is an example description for areplicated SFSB in jonas-gjb-jar.xml file:

Example 3.14. EJB2.1 deployment descriptor for session replication

<j onas- sessi on>
<ej b- name>Dunmy SFSB</ ej b- nanme>
<j ndi - name>Dumy SFSB</ j ndi - nanme>

<cluster-replicated>true</cluster-replicated>
<cl uster-config>
<namne>j onas- cl ust er </ nanme>
<pol i cy>org. ow2.cm .| b. policy. RoundRobi n</ pol i cy>
<strategy>org.ow2.cm .| b. strategy. Local Pref erence</strategy>
<pool >
<max- si ze>10</ max- si ze>
<max-wai t er s>15</ max- wai t er s>
<t i meout >2000</ t i meout >
</ pool >
</cluster-config>
<i s-nodi fi ed- met hod- name>t rue</i s- nodi f i ed- met hod- nane>

</j onas- sessi on>

The <cluster-replicated/> element can also be set in the SSB or EB for

* enabling the transaction checking mechanism ensuring the exactly-once semantic at fail-over
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* supporting the EB references replication

Note: When set in the SSB, the mechanism inhibits the load-balancing at the remote interface. After
the home create() method call, al the requests are sent to the same instance.

3.2.4.1.4.2. Entity Beans lock policy

Thelock policy for the Entity Beansin areplicated application must be configured as database in the
jonas-gjb-jar.xml deployment descriptor file.

The following is an example description for a replicated EB, i.e. an entity that is accessed from a
replicated SFSB, in the jonas-gjb-jar.xml:

<jonas-entity>

<ej b- name>MW/Ent i t ySLR</ ej b- name>

<j ndi - nane>M/Ent i t yHorme</ j ndi - nane>

<cluster-replicated>true</cluster-replicated>

<shar ed>t r ue</ shar ed>

<j dbc- mappi ng>

<j ndi - name>exanpl e_ds</j ndi - name>

</ j dbc- mappi ng>

<l ock- pol i cy>dat abase</ | ock- pol i cy>
</jonas-entity>

3.2.4.1.4.3. Datasource used by the application

The datasources used by replicated applications must be configured to use the serializable transaction
isolation level.

Thefollowing is an example for a datasource configuration file for the Postgres DBMS:

dat asour ce. nane exanpl e_ds

dat asour ce. url j dbc: post gresqgl : //xxx. XXX. XXX. XXX: Xxxx/ dat abase
dat asour ce. cl assnanme org. postgresql.Driver

dat asour ce. user nane j onas

dat asour ce. passwor d

dat asour ce. mapper rdb. post gres

dat asource. i sol ati onl evel serializable

Finally, when compiling the application that includes the replicated beans, the CMI protocol must be
specified in order to generate the classes that include the replication logic.

3.2.4.2. At the client side

As for the farming, the cluster mode can be transparent for the client configuration apart for the
expected high availability of the CMI internals service. In particular the CMI cluster view manager
client part must be configure with alist of provider urlsin order to be able to take-over when a server
node failure occurs. Refer to Section 3.2.2.2, “ At the client side” for a precise information about the
setting.

3.3. JMS cluster with JORAM

3.3.1. Introduction
3.3.1.1. Generalities about Clustering JMS

The IMS API provides a separate domain for each messaging approach, point-to-point or publish/
subscribe. The point-to-point domain is built around the concept of queues, senders and receivers. The
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publish/subscribe domain is built around the concept of topic, publisher and subscriber. Additionally
it provides a unified domain with common interfaces that enable the use of queue and topic. This
domain defines the concept of producers and consumers. The classic sample provided with JOnAS
(3JONAS_ROOT/examples/javaees-earsample) uses a very simple configuration (centralized) made
of one server hosting a queue and/or atopic. The server is administratively configured for accepting
connection requests from the anonymous user.

JMS clustering aims to offer a solution for both the scalability and the high availability for the IMS
accesses. This chapter gives an overview of the JORAM capabilities for clustering a IM S application
in the Java EE context. The load-balancing and fail-over mechanisms are described and a user guide
describing how to build such a configuration is provided. Further information is available in the
JORAM documentation here [http://joram.ow2.org/doc/index.html] .

3.3.1.2. Objectives

The following information will be presented:

« first, section Section 3.3.2, “Example” presents the example that will be used in this section about
JMS cluster.

* then, Section 3.3.3, “Load balancing” details |oad balancing throw cluster topic and cluster queue.
The distributed capabilities of JORAM will be detailed as well.

* Section 3.3.4, “JORAM HA and JOnAS’ describes how to configure the JORAM HA enabling to
ensure the high availability of the JORAM server.

» Section 3.3.5, “MDB Clustering” introduces how to build an MDB clustering architecture with both
JOnAS and JORAM.

3.3.2. Example
The documentation provides an example of IMS cluster with 2 members and aMDB application.

3.3.2.1. Getting started

Install and configure two JONAS instances (see here [http://jonas.ow?2.org/current/doc/doc-en/
integrated/getting_started_guide.html] ). The newjc tool may be used for generating the initial
configuration of the JMS cluster. The tool may be run with the default inputs except for the
architecture (bothWebEjb) and number of nodes (2). Refer to Section 5.1, “newjc command” for
further information about the newjc tool.

3.3.2.2. MDB application

The MDB application is based on an example from the EasyBeans project. Y ou can download the full
source code of the application inthe EasyBeans [http://jonas.ow2.org/current/doc/doc-en/integrated/
getting_started _guide.html] project under the exanpl e/ nessagedr i venbean directory. A user
guide for compiling the example is given here [http://www.easybeans.org/doc/userguide/en/
integrated/userguide.html#using_examples)

By default, Themessagedr i venbean isbound to aJMS Queue and later in the documentation we
will see how to change it for using a Topic instead. The implementation is:

package org. ow2. easybeans. exanpl es. messagedri venbean;

inmport javax.ejb.ActivationConfigProperty;
import javax.ejb. MessageDriven;

import javax.jms.JMSException;

import javax.j ms. Message;

import javax.] nms. Messageli stener;

import javax.] ms. Text Message;
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@kssageDriven(activationConfig = {
@Act i vati onConfi gProperty(propertyNane = "destination", propertyValue =
" Sanpl eQueue"),
@Act i vati onConfi gProperty(propertyNane = "destinationType", propertyValue =
"j avax.] ms. Queue")

}
public class MessageDrivenBean inplements Messageli stener {

public void onMessage(final Message nessage) {

String txt = "Receiving a nessage naned '" + nessage + "'.";
if (message instanceof TextMessage) {
try {
txt += " with the content '" + ((Text Message) nessage).getText();

} catch (JMSException e) {
e.printStackTrace();
}

}
Systemout. println(txt);

3.3.2.3. Client application for a Queue destination

Here the client application is extracted from the EasyBeans project aswell. Thecl i ent code sends
afew messages towards the IMS object. The codeis:

package org. ow2. easybeans. exanpl es. messagedri venbean;
import java.util.Hashtable;

import javax.j ms. Queue;

import javax.] ms. QueueConnecti on;

import javax.] ms. QueueConnecti onFactory;
import javax.] ms. QueueSender;

import javax.] ms. QueueSessi on;

import javax.j ms. Session;

import javax.] ms. Text Message;

i mport javax. nam ng. Cont ext;

import javax.namng.|nitial Context;
import javax. nam ng. Nam ngExcepti on;

public final class CientMessageDriven {

private static final String QUEUE CONNECTI ON_FACTORY = "JQCF";
private static final String SAMPLE QUEUE = " Sanpl eQueue";
private static final int NUVBER MESSAGES = 5;
private static final String
DEFAULT_I NI TI AL_CONTEXT_FACTORY =
"org. obj ectweb. carol .jndi.spi.MltiOblnitial ContextFactory";

private CientMessageDriven() {

}
public static void main(final String[] args) throws Exception {
Context initial Context = getlnitial Context();
QueueConnecti onFactory queueConnectionFactory = (QueueConnecti onFactory)
i nitial Context

. | ookup( QUEUE_CONNECTI ON_FACTCRY) ;

/'l Lookup the Queue through its JNDI nane
Queue queue = (Queue) initial Context.|ookup(SAMPLE QUEUE) ;

/1 Create connection
QueueConnecti on queueConnection = queueConnecti onFactory. creat eQueueConnection();

/'l Create session
QueueSessi on queueSessi on = queueConnection. creat eQueueSessi on(fal se,
Sessi on. AUTO_ACKNOWLEDCE) ;

/'l Create sender
QueueSender queueSender = queueSessi on. creat eSender (queue);
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/'l Send nessages
Text Message nmessage = nul | ;

for (int i = 0; i < NUMBER MESSAGES; i++) {
message = queueSessi on. creat eText Message() ;
String text = "Message " + i;

message. set Text (text);

queueSender . send( message) ;

Systemout. println("Message [" + nmessage. get JMSMessagel D() + ", text:" + text +
"] sent");

}

/'l Cose JM5 objects
queueSender. cl ose();
queueSessi on. cl ose();
queueConnecti on. cl ose();

}
private static Context getlnitial Context() throws Nam ngException {

Hasht abl e<String, Object> env = new Hasht abl e<String, Object>();
env. put (Cont ext . | NI TI AL_CONTEXT_FACTORY, DEFAULT_I NI TI AL_CONTEXT_FACTORY) ;
return new I nitial Context(env);

3.3.2.4. Client application for a topic destination

In this case, the client application must be adapted for publishing a message to a topic. Only the
touched lines are shown:

import javax.]jms. Topic;
import javax.]jnms. Topi cConnecti on;

import javax.]ms. Topi cConnecti onFactory;
import javax.]jms. Topi cPublisher;

import javax.]ms. Topi cSession;

private static final String TOPI C_CONNECTI ON_FACTORY = "JTCF";
private static final String SAMPLE TOPI C = "sanpl eTopi c";

/Il Get factory
Topi cConnect i onFact ory topi cConnecti onFactory = (Topi cConnecti onFactory)
i nitial Context
. | ookup( TOPI C_CONNECTI ON_FACTCRY) ;

/'l Lookup the Topic through its JNDI nane
Topic topic = (Topic) initial Context.|ookup(SAMPLE_TOPI Q) ;

/1 Create connection
Topi cConnecti on topi cConnection = topi cConnecti onFactory. createTopi cConnection();

/'l Create session
Topi cSessi on topi cSessi on = topi cConnecti on. creat eTopi cSessi on(fal se,
Sessi on. AUTO_ACKNOWLEDCE) ;

/'l Create publisher
Topi cPubl i sher topi cPublisher = topicSession.createPublisher(topic);

/'l Send nessages
Text Message nmessage = nul | ;

for (int i = 0; i < NUVMBER MESSAGES; i++) {
message = topi cSession. creat eText Message() ;
String text = "Message " + i;

message. set Text (text);

t opi cPubl i sher. publ i sh(message) ;

Systemout. println("Message [" + nmessage. get JMSMessagel D() + ", text:" + text +
"] sent");

}

/1l C ose JM5 objects

t opi cPubl i sher. cl ose();
t opi cSessi on. cl ose();

t opi cConnecti on. cl ose();
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3.3.2.5. Run the sample

* For deploying the application, you can put thendb. j ar archiveinthe $JONAS BASE/ depl oy
directory.

» And then you can run the client with the jclient command and you get the following output:

jclient ./clients/client-mdb.jar
ClientContainer.info : Starting client...
Message [ D: 0.0.1026c4nD, text: Message_0] sent
Message [ D:0.0.1026c4nl, text: Message_1] sent
Message [ D: 0.0.1026c4nR2, text: Message_2] sent
Message [ D: 0.0.1026c4nB, text: Message_3] sent
Message [ D: 0.0.1026c4m4, text: Message_4] sent

» At the server side, you get the following messages:

Recei ving a nessage naned
' (org. objectweb.joramclient.jns. Text Message@12517, JMSMessagel D=I D: 0. 0. 1026c4nt,

JMSDest i nat i on=queue#0. 0. 1038, JMSCor r el ati onl D=nul | , IMSDel i ver yMbde=2, JMSExpi r ati on=0, JIMSPri ority=4,
JMSRedel i ver ed=f al se, JIMSRepl yTo=nul | , IMSTi nest anp=1222962742969, JMSType=nul | )'. with
the content ' Message_ 1
Recei ving a nessage naned
' (org. obj ectweb. joramclient.jns. Text Message@ 42d53, JMSMessagel D=I D: 0. 0. 1026c4n8,

JMSDest i nat i on=queue#0. 0. 1038, JMSCor r el ati onl D=nul | , IMSDel i ver yMbde=2, JMSExpi r ati on=0, JIMSPri ori ty=4,
JMSRedel i ver ed=f al se, JIMSRepl yTo=nul | , IMSTi nest anp=1222962742978, JMSType=nul | )'. with
the content ' Message_3
Recei ving a nessage naned
' (org. obj ectweb.joramclient.jns. Text Message@bb612, JMSMessagel D=I D: 0. 0. 1026c4n®2,

JMSDest i nat i on=queue#0. 0. 1038, JMSCor r el ati onl D=nul | , JMSDel i ver yMbde=2, JMSExpi r ati on=0, IMSPri ority=4,
JMSRedel i ver ed=f al se, JIMSRepl yTo=nul | , IMSTi mest anp=1222962742977, JMSType=nul | )'. with
the content ' Message_ 2
Recei ving a nessage naned
' (org. obj ectweb.joramclient.jns. Text Message@e7f 21, IMSMessagel D=I D: 0. 0. 1026c4nD,

JMSDest i nat i on=queue#0. 0. 1038, JMSCor r el ati onl D=nul | , IMSDel i ver yMbde=2, JMSExpi r ati on=0, IMSPri ori ty=4,
JMSRedel i ver ed=f al se, JIMSRepl yTo=nul | , IMSTi nest anp=1222962742965, JMSType=nul | )'. with
the content ' Message_ O
Recei ving a nessage naned
' (org. obj ectweb. joramclient.jns. Text Message@c79a5, JMSMessagel D=I D: 0. 0. 1026c4n¥,

JMSDest i nat i on=queue#0. 0. 1038, JMSCor r el ati onl D=nul | , JMSDel i ver yMbde=2, JMSExpi r ati on=0, JIMSPri ority=4,
JMSRedel i ver ed=f al se, JIMSRepl yTo=nul | , IMSTi mest anp=1222962742979, JMSType=nul | )'. with
the content ' Message_4

When using jclient container, the client will connect to the server whichispointed by $JONAS BASE/
conf/carol.properties. Y ou can specify another one with the - car ol Fi | e option.

jclient ./clients/client-ndb.jar -carolFile ./carol.properties

3.3.3. Load balancing
3.3.3.1. JORAM distributed configuration

Two instances of JOnAS are configured ("J1" and "J2"). Each JOnAS instance has a dedicated
collocated JORAM server: server "S1" for JOnAS "J1", "S2" for "J2". These two servers are aware
of each other.
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Set a JORAM distributed configuration:

1. Go to $JONAS BASE/conf and edit the a3serversxml file (same for the 2 instances).
2 instances are defined in the same domain network. The persistent mode is enabled
through the Transaction property in the a3servers.xm file and through the
Per si st ent Pl at f or mconfiguration property in the JORAM RA.

Example 3.15. JORAM distributed configuration

<?xm version="1.0"?>
<config
<domai n name="D1"/>
<property name="Transaction" val ue="fr.dyade. aaa. util.NTransaction"/>
<server id="1" name="S1" hostnane="|ocal host">
<networ k domai n="D1" port="16301"/>
<servi ce cl ass="org. obj ectweb.j oram nom pr oxi es. Connect i onManager"
args="root root"/>
<servi ce cl ass="org. obj ectweb.j oram nom proxi es. tcp. TcpProxyServi ce"
ar gs="16010"/>
</ server>
<server id="2" name="S2" hostnane="|ocal host">
<networ k domai n="D1" port="16302"/>
<servi ce cl ass="org. obj ectweb.j oram nom pr oxi es. Connect i onManager"
args="root root"/>
<servi ce cl ass="org. obj ectweb.j oram nom proxi es. tcp. TcpProxyServi ce"
ar gs="16020"/>
</ server>
</ config>

2. For eachinstance, edit thera.xml embeddedinthejoram for_jonas ra.rar (by using unjar command
manually or with the jonasAdmin's RA editor) and check the following element according to the
a3servers.xml content

e serverid(lor2)

<confi g-property>
<confi g- property-nane>Server | d</ confi g- property- nane>
<confi g-property-type>j ava. | ang. Short </ confi g- property-type>
<confi g-property-val ue>1</confi g- property-val ue>

</ confi g- property>

* server name (Sl or S2)

<confi g- property>
<confi g- property- nane>Ser ver Nane</ confi g- pr operty- name>
<confi g-property-type>j ava. |l ang. Stri ng</confi g- property-type>
<confi g- property-val ue>si</ confi g- property-val ue>

</ confi g-property>

* hostname

<confi g- property>
<confi g- property- nane>Host Narme</ conf i g- pr opert y- nane>
<confi g-property-type>j ava. |l ang. Stri ng</confi g- property-type>
<confi g- property-val ue>l ocal host </ confi g- property-val ue>

</ confi g-property>

* network port (16010 or 16020)
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<confi g- property>
<confi g- property-nanme>Server Port </ confi g- property- name>
<confi g-property-type>java. |l ang. | nt eger </ confi g- property-type>
<confi g- property-val ue>16010</ confi g- property-val ue>

</ confi g- property>

* persistent mode

<confi g- property>
<confi g- property-nane>Per si st ent Pl at f or nx/ conf i g- property-nanme>
<confi g- property-type>j ava. | ang. Bool ean</ confi g- property-type>
<confi g- property-val ue>true</ config- property-val ue>

</ confi g-property>

3. For each instance, edit the joramAdmin.xml, update the connection factories definition, the user
definition according to the local JORAM server configuration

e serverid(lor2)

<User name="anonynous"
passwor d="anonynous"
server|d="1"/>

* server port number (16010 or 16020)

<Connecti onFact ory
cl assNanme="or g. obj ectweb.joramclient.jms.tcp. TcpConnecti onFactory">
<tcp host="1ocal host"
port="16010"/>
<jndi name="JCF"/>
</ Connect i onFact ory>

<Connecti onFact ory
cl assNanme="or g. obj ectweb.joramclient.jns.tcp. QueueTcpConnecti onFactory">
<tcp host="1ocal host"
port="16010"/>
<j ndi name="JQCF"/>
</ Connect i onFact ory>

<Connecti onFact ory
cl assNanme="or g. obj ectweb.joramclient.jns.tcp. Topi cTcpConnecti onFactory">
<tcp host="1Iocal host"
port="16010"/>
<j ndi name="JTCF"/>
</ Connect i onFact ory>

See here [howto distributed joram.html] for more information about a JORAM distributed
configuration.

3.3.3.2. Clustered Topic

A non hierarchical topic might be distributed among many servers. Such atopic, to be considered as
asingle logical topic, is made of topic representatives, one per server. Such an architecture allows a
publisher to publish messages on a representative of the topic. In the example, the publisher works
with the representative on server 1. If a subscriber subscribed to any other representative (on server 2
in the example), it will get the messages produced by the publisher.

Load balancing of topics is very useful because it allows distributed topic subscriptions across the
cluster.
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The following scenario and general settings are proposed:

» The cluster topic is composed of two elements : mdbTopicl defined hosted by JORAM server S1
and mdbTopic2 hosted by JORAM server S2.

» Thejndi name 'mdbTopic' is set for the local representative, ie mdbTopicl for S1 et mdbTopic2
for S2.

» Attheserver side, aMDB islistening the local representative ‘mdbTopic'.
A client connects to the J1 or J2 server and sends 10 messages to the topic 'mdbTopic'.

» Each messageis received twice, one per cluster element.

J1
Glient Joram 81 L
—
producer / mdbTopic
MDB
console
MdbClusterTopic
Joram §2 .
Topit
mdbTopic2
-~ mdbTopic Jz2
-
MDB ;

console

3.3.3.3. Topic cluster definition in joramAdmin.xml

The cluster definition with the topics must be added in $JONAS_BA SE/conf/joramAdmin.xml file.
The connection factories and the anonymous user must be defined with the local server id and the
local server port number according to the a3servers.xml content. Here only the cluster related elements
are shown:

» Fortheserveridl:
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Example 3.16. Cluster topic with JORAM

<freeReader/ >

<freeWiter/>

<j ndi name="ndbTopi c"/>
</ Topi c>

<freeReader/ >

<freeWiter/>

<j ndi name="ndbTopi c2"/>
</ Topi c>

<Cl ust er Topi c>
<Cl ust er El ement name="ndbTopi c1" | ocati on="s1"/>
<Cl ust er El ement name="ndbTopi c2" | ocati on="s2"/>
<j ndi name="cl ust er MdlbTopi c"/ >

</ C ust er Topi c>

» Fortheserverid?2:

<freeReader/ >

<freeWiter/>

<j ndi nane="ndbTopi c1"/>
</ Topi c>

<freeReader/ >

<freeWiter/>

<j ndi nane="ndbTopi c"/>
</ Topi c>

<Cl ust er Topi ¢>
<Cl ust er El ement nanme="ndbTopi c1" | ocati on="s1"/>
<Cl ust er El ement nane="ndbTopi c2" | ocati on="s2"/>
<j ndi nane="cl ust er MlbTopi c"/ >

</ d ust er Topi c>

Note

The mdbTopic jndi name is bound in the local JONAS registry with the local cluster
element, i.e. mdbTopicl for server id 1 and mdbTopic2 for server id 2.

Note

The joramAdmin.xml file has to be loaded when all cluster members are started
since some remote cluster elements are defined. An aternative consists in splitting
the configuration into two different files joramAdmin-local.xml and joramAdmin-
cluster.xml, the first one containing only the local elements and the second one, both
local and remote elements. At the JOnAS starting, a script could copy the right file to
joramAdmin.xml according to the others members presence (joramAdmin-local.xml if
it'sthe first member which starts and joramAdmin-cluster.xml if all the cluster members
are started).

3.3.3.4. Changes in the example

The @vessageDri ven annotation is updated in the source code for binding the MDB with the
clustered topic. That could be done through the optional deployment descriptor as well.

@kssageDriven(activationConfig = {
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@Act i vati onConfi gProperty(propertyNane
@Act i vat i onConfi gProperty(propertyNane
="]j avax. ] ms. Topi c")

"destination", propertyValue ="ndbTopic"),
"destinationType", propertyVal ue

)

The client code for sending a message to a Topic is used and the topic nameis set to:

private static final String SAMPLE_TOPIC = "ndbTopic";

3.3.3.5. Run the sample

Deploy the MDB application in each JOnAS instance and run the sample. The messages do appear
on the two different JOnA S servers consoles that shows the messages broadcasting between the topic
elements.

3.3.3.6. Load-balancing for Queue

Globally, the load balancing in the context of queues may be meaningless in comparison of load
balancing topic. It would be a bit like load balancing a stateful session bean instance (which just
requires failover). But the JORAM distributed architecture enables :

 equilibrating the load of the queue access between several JORAM server nodes, it's a queue load-
balancing at the server side.

» load-balancing the load at the client side.
3.3.3.7. First scenario for Queue : distribution of the load at the
server side

Here isadiagram of what is going to happen for the Queue and the message:

java client
heavy

producer

JOnAS JOnAS
1 2
Q Q

light consumer light consumer

A load balancing message queue may be needed for a high rate of messages. A clustered queue is
acluster of queues exchanging messages depending on their load. The example has a cluster of two
gueues. A heavy producer accessesitslocal queue and sends messages. It quickly becomesloaded and
decides to forward messages to the other queue of its cluster which is not under heavy load.

For this case some parameters must be set;
* period: period (in ms) of activation of the load factor evaluation routine for a queue

» producThreshold: number of messages above which a queue is considered loaded, a load factor
evaluation launched, messages forwarded to other queues of the cluster

» consumThreshold: number of pending "receive" requests above which a queue will request
messages from the other queues of the cluster
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» autoEval Threshold: set to "true" for requesting an automatic revaluation of the queues' thresholds
values according to their activity

» waitAfterClusterReq: time (in ms) during which a queue that requested something from the cluster
is not authorized to do it again

For further information, seethe JORAM documentation here [http://joram.ow?2.org/doc/index.html] .

The scenario for Queueis similar to the topic one. A client sent messagesto aqueuein S1. MDB gets
messages from each local cluster queue representative. After having sent a burst of messages to the
server S1, the load distribution should occur and message should be moved to S2.

The Queue definition in $JONAS_BA SE/conf/joramAdmin.xml fileis asfollowing :

e [or server 1

Example 3.17. Cluster queue with JORAM

<Queue nane="ndbQueuel"
server | d="1"
cl assNanme="or g. obj ect web. j oram nom dest . O ust er Queue" >
<freeReader/>
<freeWiter/>
<property nanme="period" val ue="10000"/>
<property nanme="producThreshol d* val ue="50"/>
<property nanme="consuniThreshol d* val ue="2"/>
<property nanme="aut oEval Threshol d* val ue="fal se"/>
<property name="wai t After Cl uster Req" val ue="1000"/>
<j ndi nane="ndbQueue"/>
</ Queue>

<Queue nane="ndbQueue2"
server | d="2"
cl assNanme="or g. obj ect web. j oram nom dest . O ust er Queue" >
<freeReader/>
<freeWiter/>
<property nanme="period" val ue="10000"/>
<property nanme="producThreshol d* val ue="50"/>
<property name="consuniThreshol d* val ue="2"/>
<property nanme="aut oEval Threshol d* val ue="fal se"/>
<property name="wai t After Cl ust er Req" val ue="1000"/>
<j ndi nane="ndbQueue2"/>
</ Queue>

<C ust er Queue>
<C ust er El ement nanme="ndbQueuel" | ocation="s1"/>
<C ust er El ement nanme="ndbQueue2" | ocati on="s2"/>
<j ndi nane="nmdbQueued uster"/>

</ d ust er Queue>

* For server 2

<Queue nane="ndbQueuel"
cl assName="or g. obj ect web. j oram nmom dest . C ust er Queue" >

<freeReader/ >
<freeWiter/>
<property name="period" val ue="10000"/>
<property name="producThreshol d" val ue="50"/>
<property name="consunrhreshol d" val ue="2"/>
<property name="aut oEval Threshol d" val ue="fal se"/>
<property name="wai t AfterC usterReq" val ue="1000"/>
<j ndi name="ndbQueuel"/ >

</ Queue>

<Queue nane="ndbQueue2"
cl assName="or g. obj ect web. j oram nmom dest . C ust er Queue" >
<freeReader/ >
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<freeWiter/>
<property name="period" val ue="10000"/>
<property name="producThreshol d" val ue="50"/>

<property name="aut oEval Threshol d" val ue="fal se"/>
<property name="wai t Afterd usterReq" val ue="1000"/>
<j ndi name="ndbQueue"/>

</ Queue>

<d ust er Queue>
<C ust er El enent nane="ndbQueuel” | ocation="s1"/>
<C ust er El enent nane="ndbQueue2" | ocati on="s2"/>
<j ndi name="nmdbQueueC uster"/>

</ d ust er Queue>

Note

The joramAdmin.xml file has to be loaded when al cluster members are started
since some remote cluster elements are defined. An aternative consists in splitting
the configuration into two different files joramAdmin-local.xml and joramAdmin-
cluster.xml, the first one containing only the local elements and the second one, both
local and remote elements. At the JOnAS starting, a script could copy the right file to
joramAdmin.xml according to the others members presence (joramAdmin-local.xml if
it'sthe first member which starts and joramAdmin-cluster.xml if all the cluster members
are started).

3.3.3.8. Changes in the example

The @/kssageDri ven annotation is set with the ndbQueue queue. That could be done through
the optional deployment descriptor as well.

@kssageDriven(activationConfig = {
@Act i vati onConfi gProperty(propertyNane
@Act i vati onConfi gProperty(propertyNane
="j avax.j ms. Queue")

"destination", propertyValue ="ndbQueue"),
"destinati onType", propertyVal ue

)

The client code for the Queue is used and the queue name is set to:

private static final String SAMPLE_Queue = "ndbQueue";

The loop number can be increased in order to generate some pending messages in the first server:

private static final int NUMBER MESSAGES = 1000;

3.3.3.9. Run the sample

Deploy the MDB application in each JOnAS instance and run the sample. The messages do appear on
the two different JOnNAS servers consoles that shows the load-balacing at the server side.

3.3.3.10. Second scenario for Queue : load-balancing at the client
side
3.3.3.10.1. Principle

Theload-balancing isdone at the client side. A server is selected randomly among the cluster members
at the first message sending or through the 'location’ java property. And then, for agiven client, all the
messages are sent to the same server unless the java property resetting.
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For setting the load-balancing at the client side, the client application must use a clustered connection
factory that embeds the network connection parameters of the cluster members. This factory must be
registered in the JORAM's distributed INDI for ensuring that the client gets an up to date object. The
main parameters are given below :

3.3.3.10.2. Setting of the JORAM's distributed jndi

At first, the a3servers.xml file must enhanced with the JORAM's jndi service asfollowing :

<?xnml version="1.0"?>
<config>
<donwi n nane="D1"/>
<property nanme="Transaction" value="fr.dyade.aaa. util.NTIransaction"/>
<server id="1" name="sl1" hostnane="I| ocal host">
<property nanme="| ocation" val ue="s1" />
<networ k domai n="D1" port="16301"/>
<servi ce cl ass="org. obj ect web. j oram nom pr oxi es. Connect i onManager "
args="root root"/>
<servi ce cl ass="org. obj ect web. j oram nom proxi es. tcp. TcpProxyServi ce"
args="16010"/>
<service class="fr.dyade. aaa.j ndi 2. di stri buted. Di stri butedJndi Server"
args="16401 1 2"/>
</ server>

<server id="2" name="s2" hostnane="I| ocal host">
<property nanme="| ocation" val ue="s2" />
<networ k domai n="D1" port="16302"/>
<service class="org. obj ect web. j oram nom pr oxi es. Connect i onManager"
args="root root"/>
<servi ce cl ass="org. obj ect web. j oram nom proxi es. tcp. TcpProxyServi ce"
args="16020"/ >
<service class="fr.dyade. aaa.j ndi 2. di stributed. Di stri butedJndi Server"
args="16402 2 1"/ >
</ server>

</ config>

Note
Thelocation property is set for binding the MDB to the local queue instance.

Only the IMS objects must be registered in the JORAM's jndi. The standard routing mechanism is
used through a jndi.properties file put in each $JONAS BA SE/conf directory :

 port number (16401 or 16402)
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java. nami ng. factory. url.pkgs org. obj ect web. j onas. nami ng: fr. dyade. aaa. j ndi 2
scn. nam ng. factory. host | ocal host
scn. nam ng. factory. port 16402

The port number must be adapted according to the local server configuration (16401 for S1 and 16402
for S2). The 'scn’ prefix is defined for identifying the objects to bind or to lookup in this registry.

3.3.3.10.3. Setting of the clustered connection factories

The clustered connection factories are defined in the $JONAS_BA SE/conf/joramAdmin.xml file as
following :

<Connecti onFact ory name="JQCF1"
cl assNanme="or g. obj ectweb.joramclient.jns.tcp. QueueTcpConnecti onFactory">
<tcp host="1Iocal host"
port="16010"/>
<j ndi name="scn: conp/ JQCF1"/ >
</ Connect i onFact ory>
<Connecti onFact ory name="JQCF2"
cl assNanme="or g. obj ectweb.joramclient.jns.tcp. QueueTcpConnecti onFactory">
<tcp host="1Iocal host"
port="16020"/>
<j ndi name="scn: conp/ JQCF2"/ >
</ Connect i onFact ory>
<d ust er CF>
<Cl ust er El enent nane="JQCF1" | ocation="s1"/>
<Cl ust er El enent nane="JQCF2" | ocation="s2"/>
<j ndi name="scn: conp/ cl uster JQCF"/ >
</ C ust er CF>

The 'scn:comp/' prefix in the jndi name indicates that the object must be bound in the JORAM's jndi.
3.3.3.10.4. Cluster queue definition

The cluster queue is defined in the $JONAS BASE/conf/joramAdmin.xml file:

<Queue nane="nmdbQueuel" serverld="1"
cl assNanme="or g. obj ect web. j oram nom dest . O ust er Queue" >
<freeReader/ >
<freeWiter/>
<j ndi nane="scn: conp/ ndbQueuel"/ >
</ Queue>

<Queue nane="nmdbQueue2" serverl|d="2"
cl assNanme="or g. obj ect web. j oram nom dest . O ust er Queue" >
<freeReader/ >
<freeWiter/>
<j ndi nane="scn: conp/ ndbQueue2"/ >
</ Queue>

<Cl ust er Queue>
<Cl ust er El enent nanme="ndbQueuel" | ocation="s1"/>
<Cl ust er El ement nanme="ndbQueue2" | ocati on="s2"/>
<j ndi nane="scn: conp/ ndbQueue"/ >

</ C ust er Queue>

Note

The cluster queue definition is symetric across the cluster members. The well known
jndi name is set on the cluster object (and not in the local representative as for the topic
cluster).
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Note

The joramAdmin.xml file has to be loaded when all cluster members are started
since some remote cluster elements are defined. An aternative consists in splitting
the configuration into two different files joramAdmin-local.xml and joramAdmin-
cluster.xml, the first one containing only the local elements and the second one, both
local and remote elements. At the JONAS starting, a script could copy the right file to
joramAdmin.xml according to the others members presence (joramAdmin-local .xml if
it'sthe first member which starts and joramAdmin-cluster.xml if al the cluster members
are started).

3.3.3.10.5. Changes in the example

The message driven bean must be configured with the queue registered in the JORAM jndi (‘scn:/
comp' selector). The @M essageDriven annotation is set with the scn: / conp/ mdbQueue queue.
That could be done through the optional deployment descriptor as well.

@kssageDriven(activationConfig = {
@\ct i vati onConfi gProperty(propertyNane ="destination", propertyValue ="scn:conp/
mibQueue"),
@\ct i vati onConfi gProperty(propertyNane ="destinationType", propertyVal ue
="j avax. ] ms. Queue")

)

The client must lookup the clustered objects in the JORAM's jndi by using the 'scn:/comp’ selector.
The client code for sending a message to a client is changed as following:

private static final String QUEUE_CONNECTI ON_FACTORY = "scn: conp/ cl ust er JQCF";
private static final String SAMPLE_QUEUE = "scn: conp/ mdbQueue";

The connection creation, session creation and producer are created like this:

Queue queue = (Queue) initial Context.|ookup(SAMPLE QUEUE) ;

Connection connection = ConnectionFactory. createConnection();

Sessi on session = connection. createSession(fal se, Session. AUTO ACKNONLEDGE) ;
MessagePr oducer nessageProducer = session. createProducer (queue);

A server is chosen at the first message sending. A switch may be forced through the resetting of the
'location' java property. Below anew server election is requested for each odd iteration.

for (int i = 0; i < NUVMBER MESSAGES; i++) {
message = session. creat eText Message() ;
String text = "Message " + i;

message. set Text (text);
messagePr oducer. send( nmessage) ;
Systemout. println("Message [" + nmessage. get JMSMessagel D() + ", text:" + text +
"] sent");
Systemout. println("location=" + System getProperty("location"));
if (iR == 0) {
System set Property("location", "");
}
}
messagePr oducer. cl ose();
session. cl ose();
connection. cl ose();

53



Cluster configuration

3.3.3.10.6. Run the sample
Deploy the MDB application in each JOnAS instance and run the sample. The messages do appear

on the two different JONAS servers consoles that shows the messages load-balancing between the
cluster elements.

3.3.4. JORAM HA and JOnAS

3.3.4.1. Generality

JORAM Server JORAM Server

o T D d

& B

JORAM Server JORAM Server

JORAM
HA Server
188G YH
WYHOr

In JORAM terminology, an HA server isactually agroup of servers, one of which isthe master server
that coordinates the other slave servers. An external server that communicates with the HA server is
actually connected to the master server.

Each replicated JORAM server (element of the JORAM HA cluster, master or slave) executes the
same code as a standard server except for the communication with the clients.

In the example, the collocated clients use a client module (MDB). If the server replicais the master,
then the connection is active enabling the client to use the HA JORAM server. If thereplicaisadave,
then the connection opening is blocked until the replica becomes the master.

3.3.4.2. Configuration

Several files must be changed to create a JORAM HA configuration:

3.3.4.2.1. a3servers.xml

A clustered server isdefined by the element "cluster". A cluster owns an identifier and a name defined
by the attributes "id" and "name" (exactly like a standard server). Two properties must be defined:

» "Engine" must be set to "fr.dyade.aaa.agent. HAEngine" which is the class name of the engine that
provides high availability.

» "nbClusterExpected” defines the number of replicas that must be connected to the group
communication channel used before thisreplica starts. By default it isset to 2. If there are more than
two clusters, this specification must be inserted in the configuration file. If there are two clusters,
this specification is not required.

In the case of one server and one replica, the value must be set to 1.

<?xm version="1.0"?/>
<config>
<donwi n nane="D1"/>
<property name="Transaction" value="fr.dyade.aaa.util.Null Transaction"/>

<cluster id="1" name="s1">
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<property name="Engi ne" val ue="fr.dyade. aaa. agent. HAEngi ne" />
<property name="nbC uster Expected" val ue="1" />

For each replica, an element "server" must be added. The attribute "id" defines the identifier of the
replica inside the cluster. The attribute "hostname" gives the address of the host where the replicais
running. The network is used by the replica to communicate with external agent servers, i.e., servers
located outside of the cluster and not replicas.

Thisisthe entire configuration for the a3servers.xml file of the first JONAS instance:

<?xm version="1.0"7?>
<config<
<domai n name="D1"/>

<property nane="Transaction" val ue="fr.dyade. aaa.util.Null Transaction"/>
<cluster id="1" nanme="s1">

<property nane="Engi ne" val ue="fr.dyade. aaa. agent. HAEngi ne" />
<property nanme="nbC ust er Expected" val ue="1" />

<server id="1" hostnanme="|ocal host">
<net wor k domai n="D1" port="16301"/>
<servi ce cl ass="org. obj ect web.j oram nom proxi es. Connecti onManager" args="root root"/>
<servi ce cl ass="org. obj ect web.j oram nom proxi es. tcp. TcpProxyServi ce" args="16010"/>
<servi ce class="org. obj ectweb.joramclient.jns.ha.local.HALocal Connection"/>

</ server>

<server id="2" hostnanme="|ocal host">
<net wor k domai n="D1" port="16302"/>
<servi ce cl ass="org. obj ectweb.j oram nom proxi es. Connecti onManager" args="root root"/>
<servi ce cl ass="org. obj ect web.j oram nom proxi es. tcp. TcpProxyServi ce" args="16020"/>
<servi ce class="org. objectweb.joramclient.jns.ha.local.HALocal Connection"/>

</ server>

</cluster>

</ config>

The cluster id = 1 and the name S1. It is exactly the same file for the second instance of JOnAS.
3.3.4.2.2. joramAdmin.xml

Hereisthe joramAdmin.xml file configuration:

<?xm version="1.0"?>
<Jor amAdm n>

<Adni nModul e>
<col | ocat edConnect nane="root" password="root"/>
</ Adm nMbdul e>

<ConnectionFactory cl assNanme="org. obj ectweb.joramclient.jmns. ha.tcp. HATcpConnecti onFactory">
<hatcp url ="hajoram//| ocal host: 16010, | ocal host: 16020"
reliabl eCl ass="org. obj ectweb.joramclient.jms.tcp. ReliableTcpClient"/>
<jndi name="JCF"/>
</ Connect i onFact ory>

<Connect i onFact ory
cl assName="or g. obj ect web. joram client.jns. ha.tcp. QueueHATcpConnecti onFact ory" >
<hatcp url ="hajoram//| ocal host: 16010, | ocal host: 16020"
reliabl eCl ass="org. obj ectweb.joramclient.jms.tcp. ReliableTcpClient"/>
<jndi name="JQCF"/>
</ Connect i onFact ory>

<Connect i onFact ory
cl assName="or g. obj ect web. joram client.jnms. ha.tcp. Topi cHATcpConnecti onFact ory" >
<hatcp url ="hajoram//| ocal host: 16010, | ocal host: 16020"
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reliabl eCl ass="org. obj ectweb.joramclient.jms.tcp. ReliableTcpClient"/>
<jndi name="JTCF"/>
</ Connect i onFact ory>

Each connection factory has its own specification. One isin case of the Queue, one for Topic, and
one for no define arguments. Each time the hatcp url must be entered, the url of the two instances.
In the example, it is localhost:16010 and localhost:16020. It allows the client to change the instance
when the first one is dead.

After this definition the user, the queue and topic can be created.

3.3.4.2.3. ra and jonas-ra.xml files in joram_for_jonas_ra.rar
First, in order to recognize the cluster, a new parameter must be declared in these files.
<confi g- property>
<confi g- property-nanme>C uster| d</confi g- property- nane>
<confi g- property-type>j ava. | ang. Short </ confi g-property-type>

<confi g- property-val ue>1</ confi g- property-val ue>
</ confi g-property>

Here the name is not really appropriate but in order to keep some coherence this name was used. In
fact it represents areplica so it would have been better to call it replicald.

Consequently, for the first JOnA S instance, copy the code just above. For the second instance, change
the valueto 2 (in order to signify thisis another replica).

3.3.4.3. Run

Deploy the MDB application in each JOnAS instance and start them.

One of the two JOnAS bases (the one which is the slowest) will be in a waiting state when reading
the joramAdmin.xml

JoramAdapter.start : - Col | ocated JORAM server has successfully started
JoramAdapter.start : - Reading the provided admin file: joramAdm n.xm

whereas the other one is launched successfully.
Then launch the client:

Messages are sent on the JOnAS instance which was launched before. Launch it again and kill the
current JONAS. The second JOnAS will automatically wake up and take care of the other messages.

3.3.5. MDB Clustering

3.3.5.1. Generality

Thisisaproposal for building an MDB clustering based application.

The HA mechanism can be mixed with the load balancing policy based on clustered destinations. The
load is balanced between several HA servers. Each element of a clustered destination is deployed on
aseparate HA server.
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JMS
client

Load-balancing

hS

Host A

JOnAS_A2

JORAM_AZ2

/

JOnAS_AL

JORAM_A1 JORA]V]iHAl

Host B

JORAS_B1

JORAM_B1

JORAM_HA2

<

3.3.5.2. Configuration

Not available yet.

3.3.5.3. lllustration

The configuration may now be tested, as follows:

l

JOnAS_B2

JORAM_B2

v

» First make JOnAS A1l crash and verify that messages are spread between JOnAS Bl and

JOnAS B2.

» Then make JOnAS B2 crash and verify that messages are spread between JOnNAS Al and

JOnAS A2.

* Finally make JOnAS A1l and JOnAS B2 crash and verify that messages are spread between
JOnAS A2 and JOnAS B1.
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Chapter 4. Cluster and domain
management

4.1. domain configuration
4.1.1. What is a domain

A domain represents an administration perimeter which is under the control of an administration
authority. It provides at least one common administration point for the elements in the domain.

A JOnAS domain may contain:

» JOnAS instances or servers

* groups of instances called clusters

* cluster daemons, elements used for the remote control of instances and clusters

A common administration point is represented by a JOnAS instance having a particular configuration
and playing the role of master. A master has the knowledge of the domain topology and allows
executing administration operations on the rest of the servers and on the clusters. It also allows the
monitoring of the domain elements.

The administered elements are identified by their names, that have to be unique within the domain,
and the domain name.

4.1.1.1. Naming policy

Names can bedefined in astatic way, throughthedomai n. xm configurationfile, or dynamically, by
starting new elements in the domain. For example, when starting a JOnA S instance, the administrator
can specify the server name using the -n option and the domain name by setting the domain.name
environment property. The uniqueness of the starting server's name is enforced by the discovery
service.

4.1.2. What is a domain configuration

A domain configuration consists in the domain topology - the description of the elements composing
the domain (servers, clusters, cluster daemons), and the state of the elementsin the domain, asviewed
from the common administration point.

The domain configuration dynamically evolves by starting or stopping servers and by creating or
removing clustersin the domain.

4.1.3. How to configure a domain

4.1.3.1. Choose the domain name and configure the master

The first step is to choose a name for the domain and to choose a server to represent the common
administration point. This server must be configured as a master by setting to true the jonas.master
property. Also, to allow dynamic domain management, add the discovery service in the JOnAS
services list (jonas.services property) inj onas. properti es file.

The domain nameis not a configuration property for the master (neither for any server in the domain),
but it has to be specified when starting the master.

Before starting the master, the administrator can define the domain's initial topology by editing the
domai n. xm configuration file.
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4.1.3.2. Define the domain initial topology

This step is optional. It consists in defining the domain elements using the domai n. xm
configuration file located in the master's configuration directory. If the administrator has no specific
configuration needs, it should at least check the name element, and set its value to the chosen name.
That file can also be used to define a default user name and password (that may be encoded) to use
when connecting to servers and cluster daemons. Moreover, the administrator can choose to remove
thedomai n. xnl file.

The elements that can be defined in domain.xml are:

* server elements: allow to define aserver inthe domain, or aserver inacluster. A server hasaname,
adescription, alocation and optionally a user name and password as well as an associated cluster
daemon. The location can be represented by alist of IMX remote connector server URLS.

* cluster elements: allowsto group serversin alogical cluster.

* cluster daemon elements: allowsto defineacluster daemoninthedomain. A cluster daemon element
has a name, a description, alocation and optionally a user name and password. The location can be
represented by alist of IMX remote connector server URLS.

Example 4.1. domain.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<domai n xm ns="http://ww. obj ect web. org/j onas/ ns" xm ns: xsi ="http://ww. w3. or g/ 2001/
XM_.Schena- i nst ance" xsi: schenmaLocati on="http://ww. obj ect web. org/j onas/ ns http://
www. obj ect web. or g/ j onas/ ns/ j onas- domai n_4_9. xsd" >

<nane>sanpl eCl ust er 2Domai n</ nanme>

<descripti on>A domain for sanpl eC uster2 servers managenent </ descri pti on>

<cl ust er - daenon>
<nane>cd</ nanme>
<descri pti on></descripti on>
<l ocati on>
<url >service:jmk:rm://local host/jndi/rm://local host: 1806/ ]jrnpconnector_cd</url >
</l ocation>
</ cl ust er - daenmon>
<cl uster>
<nane>nycl ust er </ name>
<description>A cluster for sanpl eC uster2</description>
<server>
<nanme>nodel</ nanme>
<l ocati on>
<url >service:jmk:rm://local host/jndi/rm://]ocal host:2002/]jrnpconnect or_nodel</url >
</l ocati on>
<cl ust er - daenon>cd</ cl ust er - daenmon>
</ server>
<server>
<nanme>node2</ nanme>
<l ocati on>
<url >service:jmk:rm://local host/jndi/rm://]ocal host:2022/jrnpconnect or_node2</url >
</l ocati on>
<cl ust er - daenmon>cd</ cl ust er - daenmon>
</ server>
<server>
<nanme>node3</ nanme>
<l ocati on>
<url >service:jmk:rm://local host/jndi/rm://]ocal host:2032/jrnpconnect or_node3</url >
</l ocati on>
<cl ust er - daenon>cd</ cl ust er - daenmon>
</ server>
<server>
<nane>node4</ nane>
<l ocati on>
<url >service:jmk:rm://local host/jndi/rm://]ocal host:2043/jrnpconnect or_node4</url >
</l ocati on>
<cl ust er - daenon>cd</ cl ust er - daenmon>
</ server>
</cl uster>

</ domai n>
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4.1.3.3. Domain configuration at master start-up

Start the master in the domain:

jonas start -n nasterNane -Ddonmai n. nane=donmai nNane

Note that the domain name is specified by setting adomai n. nanme environment property.

Once started, the administrator can manage and monitor the following elementsin the domain through
JonasAdmin, or another IMX based administration application (such as jconsol€), running on the
master:

* serversdeclared in the domain.xml file.

* other servers already started in the domain having the discovery service enabled.
* clusters declared in the domain.xml file.

* clusters detected by the administration framework

 cluster daemons declared in the domain.xml file.

4.2. Cluster Daemon

4.2.1. Introduction

Thegoal of the cluster daemon isto enablethe remote control of the JOnA S clustered instancesthrough
aJMX interface.

In acluster configuration, the cluster daemon is the bootstrap of the JOnAS instances.

Thereis at least one cluster daemon instance per machine.

Management Host A
host
JOnAS
node 1
master node JMX Cluster Tocal 5;;’;;
gets Daemon ping
st )
I ¢ ! I JOnAS
node N
i nAS (nodel
domain.xml clusterd.xml|
Host B
JOnAS
node N+1
Cluster Giegu
™ local stop
Daemon ping
JOnAS
I node N+M

clusterd.xml]

4.2.2. Configuration

In the same manner as a classic JOnAS instance, the cluster daemon reads its configuration in a
directory pointed to by aJONAS BASE variable (or JONAS ROOT if JONAS BASE isnot set). All
the default JONAS BASE subdirectories and files are not required; the mandatory ones are:

element description
$JONAS BASE/conf Configuration directory
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4.2.3.

element

description

$IONAS _BASE/logs

Log directory

$IONAS BASE/conf/carol.properties

Carol configuration file describing the protocol
and its parameters (used for the IMX interface)

$IONAS_BA SE/conf/trace.properties

Trace/Error log configuration file

$IJONAS_BA SE/conf/jonas.properties

This file must be present for enabling the cluster
daemon starting but its content is not read, thefile
can be empty

$IONAS BASE/conf/clusterd.xml

Cluster daemon configuration file, lists the local
JOnAS instances and describes their environment
(see below)

clusterd.xml

The JOnAS instances controlled by a cluster daemon are configuredinthe cl usterd. xm  file.

<?xm version="1.0"?>

<cl ust er-daenon xm ns="http://ww. ow2. or g/ j onas/ ns"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocat i on="htt p: //ww. obj ect web. or g/ j onas/ ns
http://ww. ow2. or g/ j onas/ ns/jonas-cl usterd_4_8. xsd">

<nane>cdl</ nanme>
<donai n- name>donai nSanpl e</ domai n- name>

<j onas-interacti on-node>l oosel y- coupl ed</j onas-i nteracti on- node>

<server >
<nanme>nodel</ nanme>

<descri pti on>Web i nstance</ descripti on>

<j ava- home>/ usr/j avalj dk-ia32/sun/j 2sdkl. 4. 2_10</j ava- honme>
<j onas-root >/ hore/ pel | eti b/ pkg/ j onas_r oot _sb48</j onas-r oot >
<j onas- base>/ hore/ pel | eti b/t np/ newj c48/ j bl</j onas- base>

<xpr me</ xpr ne
<aut o- boot >f al se</ aut o- boot >
<j onas- cnd></j onas- cnd>

</ server>

</ cl ust er - daenon>

Element Description

name Cluster daemon instance name. Used for building
the connector url.

domain-name Domain name to use for launching the JOnNAS

instance when it is not specified in the start
command

jonas-interaction-mode

Starting mode of the JOnAS instances:
| oosel y-coupl ed corresponds  to
background and tighly-coupl ed
corresponds to foreground. Typicaly, when
launching in tighly coupled mode a cluster
daemon stopping will cause the stopping of the
managed JONAS instance.

server/name

Name of the JOnNAS instance

server/description

Description of the JOnAS instance

server/javarhome

JDK home directory to be used for launching the
JOnAS instance
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4.2.4.

4.2.5.

Element Description

server/jonas-root JOnAS binariesdirectory to be used for launching
the JOnAS instance

server/jonas-base JOnAS configuration directory to use for
launching the JOnA S instance

server/xprms JVM parametersto set when launching the JOnAS
instance

server/auto-boot If true, start the JOnAS instance when launching

the cluster daemon

server/jonas-cmd Optional parameter. If set, specifies the script to
usefor starting/stopping the JOnASinstance. This
user script can set the required environment and
perform some pre or post processing. By default,
the jonas command is used.

domain.xml

The cluster daemons must be specified and associated to the JOnASinstancesinthe dormai n. xml
file for permitting the remote control of the cluster.

<cl ust er - daenon>
<nanme>cd1l</ name>
<descri pti on>cl uster daenon 1</ description>
<l ocati on>
<url >service:jmk:rm://host/jndi/rm://host:port/jrnmpconnector_cd</url>
</l ocati on>
</ cl ust er - daenon>
<server>
<nanme>nodel</ name>
<cl ust er - daenon>cd1</ cl ust er - daenon>

</ server>

The IMX remote url of the cluster daemon respects the following syntax:

service(jmx:rmiz//  host /ijndi/rmi:// host : port / protocol connector_ nane
with the following meanings:

host ip alias or ip address of the machine that hosts the cluster
daemon (by default localhost, can be overridden through the
carol.propertiesfile)

port tcp listen port of the registry embedded in the cluster
daemon (by default 1806, can be overridden through the
carol.properties file)

protacol protocol used for accessing the IMX interface (by default irmi,
can be overridden through the carol.propertiesfile)

name cluster daemon instance name (defined in the clusterd.xml file)

Running the Cluster Daemon

The cluster daemon is started using the command j cl ust erd . The possible options are:
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option description

start Start the cluster daemon.

stop Stop the cluster daemon.

-DdomainName Domain name to be used for starting the JOnAS

instance. Thisvalueisused whenit isdefined both
here and in the clusterd.xml file.

-carol File <my-carol.properties> Path to the carol.properties file to be used. If not
specified, thefileisloaded from $JONAS BASE/
conf. If the file is not found, the default values
(localhost, 1806, irmi) are used.

-confFile <my-clusterd.xml> Path to the clusterd.xml file to load. If not
specified, thefileisloaded from $JONAS _BASE/
conf.

4.2.6. IMX Interface

The cluster daemon provides a IMX interface that enables control of the JOnAS instances. The
following operations are available:

Operation Description

String getServersList() Return the list of JOnAS instances

int pingJONAS(String name) Ping a JOnAS instance identified by its name
void startJOnAS(String name, String| Start a JOnAS instance identified by its name.
domainName, String prm) The parameter domai nName (optional)

provides the capability to specify the domain
name. The parameter prm (optional) provides
the capability to set some JVM parameters.

String startAllJOnA S(String domainName, String| Start all the JOnAS instances known in the
prm) cluster daemon configuration. The parameter
domai nNane (optional) providesthe capability
to specify the domain name. The parameter pr m
(optional) provides the capability to set some
JVM parameters.

void stopJOnA S(String hame) Stop a JOnAS instance identified by its name

String stopAllJOnAS() Stop all the JOnA Sinstances known in the cluster
daemon configuration

String getJavaHome4Server(String name) Get the JAVA_HOME defined for a JOnAS
server

String getJonasRoot4Server(String name) Get the JONAS ROOT defined for a JOnAS
server

String getJonasBasedServer(String name) Get the JONAS BASE defined for a JOnAS
server

void reloadConfiguration() Reload the configuration file of the cluster
daemon

void addServer(String name, String description, | Add adefinition of aJOnASinstanceto the cluster
String javaHome, String jonasRoot, String|daemon configuration. The changeis saved inthe
jonasBase) configuration file.

void removeServer(String name) Remove a definition of a JOnAS instance in
the cluster daemon configuration. The change is
saved in the configuration file.
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Operation Description

void modifyServer(String  name,  String|Modify the definition of a JOnAS instance in
description, String javaHome, String jonasRoot, | the cluster daemon configuration. The change is
String jonasBase) saved in the configuration file.

4.3. Cluster member management

4.3.1.

4.3.2.

4.3.3.

What is a cluster

A cluster is a group of JOnAS instances. The servers within a cluster are called cluster members. A
server may be a member of several clusters in the domain.

A cluster isan administration target in the domain: from the common administration point of view, the
administrator may monitor the cluster or apply to it management operations like deploy or undeploy
of applications.

Cluster types

There are two main cluster categories:
 Clusters containing instances that are grouped together only to facilitate management tasks.

 Clusters containing instances that are grouped together to achieve objectives like scalability, high
availability or failover.

Theclustersinthefirst category, called Logical Cluster, are created by the domain administrator based
on hig/her particular needs. The grouping of servers (the cluster creation) can be done even though
the servers are running.

In the second case, the servers which compose a cluster must have a particular configuration that
allowsthem to achieve the expected objectives. Once serversare started, the administration framework
is able to automatically detect that they are cluster members, based on configuration criteria. Several
cluster types are supported by the JOnAS administration framework. They correspond to the different
roles a cluster can play:

e JCluster - allow HT TP request |oad balancing and failover based onthemod _jk Apache connector.

e TomcatCluster - allow high availability at web level based on the Tomcat 5.5 session replication
solution. Tomcat 6 will be supported soon.

e CmiCluster - enable JNDI clustering and allows load balancing at EJB level, based on the CMI
protocol

» HaCluster - allow transaction aware failover at EJB level and stateful session bean replication.
» JoramCluster - allow JM S destinations scal ability based on the JORAM distributed solution.

» JoramHa- alow JMS destinations high availability based on JORAM HA.

Logical clusters configuration

Anadministrator can create acluster if he/she needsto group some serversinto asingle administration
target. Thereis no predefined criteriato explicitly group servers for administration purpose.

Cluster names and topology can be defined in a static way, using the domain configuration
file domai n. xm . Here is an example alowing to create a cluster named mycl uster
in sanpl eDomai n domain, in which servers nodel and node2 are grouped together for
administration purpose.
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4.3.4.

<domai n xsi: schemaLocati on="http://ww. obj ect web. org/j onas/ ns
ht t p: / / www. obj ect web. or g/ j onas/ ns/ j onas- donai n_4_9. xsd" >
<nanme>sanpl eDonai n</ name>
<descri ption>A domai n exanpl e</ descri pti on>
<cl uster>
<nanme>nycl ust er </ nane>
<description>A cl uster exanpl e</description>
<server>
<nane>nodel</ nane>
<l ocati on>

<url>service:jmx:rm://nmyhost/jndi/jrnp://nyhost: 2002/ j rnpconnect or _nodel</url >
</l ocati on>
</ server>
<server>
<nane>node2</ nane>
<l ocati on>

<url>service:jmx:rm://nmyhost/jndi/jrnp://nmyhost: 2003/ jrnpconnect or _node2</url >
</l ocati on>
</ server>
<cl uster>
<donai n>

Clusterscan al so be created dynamically viathe JonasA dmin management consol e application running
on the master.

JkCluster configuration

The configuration of JkCluster is described in the clustering configuration chapter. This section
explains how to make such a cluster manageable from a domain master node.

To alow cluster member discovery and dynamic cluster creation, thewor ker s. pr operti es file
required by mod_jk should be copied to the master's JONAS BASE/conf directory.

At start-up, the master readsthewor ker s. pr opert i es file content. For each balanced worker it
checks if there is a running server in the domain having the appropriate configuration alowing the
server to play that worker role.

Suppose that the master detects a server in the domain corresponding to workerl. Then, it constructs
aJkCluster named | oadbal ancer . Thisnameis given by the load balancer worker's name. At this
time, the cluster is composed of one member named wor ker 1. The member name is given by the
balanced worker's name.

After awhile, anew JOnAS server is started in the domain having the configuration corresponding to
thewor ker 2. The master detects the new member named worker2 and updates the cluster's member
list.

Hereisthel oadbal ancer JkCluster with workers started, asit appearsin the jonasAdmin console

E14 loadbalancer - (JkCluster) [] g . .
- worker2 JONnAS Administration
-4 worker! Reset

£/ G1 - (CmiCluster)

4 node2

+4 node! Domain ( sampleCluster2Domain ) > Monitoring
14 jonas-rep - (EjbHaCluster) -

-+ node2 loadbalancer

+4 node! Info

4@ myeluster- (LogicalCluster) State UP
4 node2 Load balancer workers worker! worker2
@ node! Sticky session  false

B Deployment

nnnnnnnnnnnnnnnnnn
4 worker! = - . B
© 61 - (CmiClusten JOnAS Administration
- node2 Reset
- node1
“ jonas-rep - (EjpHaCluster)
®node2 Domain ( sampleCi ) > Monitoring - (JkCluster)
® nodet -

 mycluster - (Logical Cluster)
8 node2
4 nodet

5 Deployment

B} Anplications (EAR)

) EIB Modules UAR)

& Web Modules (WAR)

{8} Resource Adapter Modules (R

- Server JONAS ( master)

{0 Monitoring

Host localhost
State  RUNNING
Jk worker info
Load balance factor 1
Type ajp13
Port 9010
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4.3.5. TomcatCluster configuration

The configuration of TomcatCluster is described in the clustering configuration chapter.

Note

the clusterName attribute is mandatory (and not set by default in t ontat 6-
server . xm file). It must be unique in the domain and is used for identifying the
cluster.

For example, lets consider the two JOnAS servers which play the role of wor ker 1 and wor ker 2
in the myl oadbal ancer JkCluster. Suppose that these servers, named nodel and node?2 are
configured asmembersof theny Tontat A ust er TomcatCluster. The master detectsautomatically
the Tomcat cluster membership and creates a TomcatCluster named ny Tontat C ust er . It adds
nodel and node?2 to the cluster's member list.

HereismyTomcatCluster cluster with nodel and node2 members running, asit appearsin the console

% myTomcatCluster - (TomcatCluster)

myTomeatCluster

State UP

Membership multicast ping

McastAddr 228.0.04
[ measteorts TessEE T
McastFrequency 500
i MeastDropTime... 3000 oot
McastSocketTimeout 0

Host localhost
o State  RUNNING

Receiver info

Version info  ReplicationListener .2
. TCPlistener address 129.183.140.59
TCP listener port 4003
Number of TCP listener worker threads 6

Sender info

Version info  ReplicationTransmitter/3.0
. Replicationmode pooled
Acknowledge timeout 15000
_AutoConnect false
create processing time stats false
~ Waitfor ack after datasend  tue.

4.3.6. CmiCluster configuration

The configuration of CmiCluster is described in the clustering configuration chapter.

The CMI cluster isautomatically detected from the master node (CMI MBeans discovery). Asaresult,
the following information is provided:

-/ G1 - (CmiCluster) ~ 5 P 0
A nods? JOnAS Administration
/% nodel Reset

/2 jonas-rep - (EjbHaCluster)
4 node2
4 node1

- mycluster - (LogicalCluster)
4 node2
4 node1

& Deployment

{8} Applications (EAR)

Domain ( sampleCluster2Domain ) > Monitaring

Configuration

& EJB Modules (UAR) McastAddr 224.0.035
&5 Web Modules (WAR) McastPort 35467
{8} Resource Adapter Modules (R Protocol UDP
4 Server JONAS (master) =T
£l Monitoring [ Aooiy |
Logging —
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4.4. CMI service management

4.4.1.

4.4.2.

Introduction

CMI relies on IMX for its management. It provides a set of MBeans for retrieving management
informations and performing some operations such as modifying the load-balancing logic.

All the CMI management is done at the server side and changes are propagated to the clients in a
transparent way for the operator.

The CMI parameters are dynamic, the changes are taken into account in a near real-time (at the next
refresh configuration period).

jonasAdmin console

jonasAdmin provides a CMI management page which is accessible from any member in the CMI
cluster by clicking on the server node in the navigation tree and by selecting the CMI tab.

« v @ [[@)] hto:/rocalhost:5000/onasadminelcome. 4o [v] @~

: JOnAS Administration
Reset Log Out

CMI Global Properties

[Refresh time [l - |

Servers for each protocol
rmp
Providers

rmi/127.0.0.1:2002 Blacklist
miin27.0.01:2043 ==
miin27.0.01:2032 [ Blackist |

Clusters

[System I uses this clusterto store intemal global objects

The page contains the following elements:

 Global/Refresh time: specifies the client configuration refresh time period. When a policy changes
or a parameter such as the load factor, the parameter indicates the maximum propagation delay to
theclient side.

» Serversfor each protocol: lists the serversin the cluster and the enabled protocols. More detailed
information is delivered on the links.

e Providers/Blacklist: disables smoothly a server in the cluster, i.e. new connections are refused
whereas existing one are still served.

e Clusters: lists the different cluster names. 'System' is a reserved cluster name gathering internal
objects and is reserver for maintenance or advanced uses.

When selecting a cluster name in the bottom list, a new tab shows the clustered EJBs associated with
thislogical name:

- v i [[8)] httpi#ocalhost 3000/jonasAdminelcome.do [v] [Cv

: JONAS Administration
Reset Log Out

And then you can access to an object information page by clicking on a clustered EJB in the list:
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£/ JonasAdmin
& Server J0naS (node DD
{LWonitorng
] Logging
[ = Web Protocols
=@ senices
= & Deployment
@ Applications (EAR)
- Web Modules (WAR)
ANl AR, WAR, RAR, EAR)
® Resources
Q= Secury
& Jonas MQ Connect
=% MBzans

j JONAS Administration
- o

Jonasadmin

S [ Pt el ey

©org.ow2 jonas.examples.cluster javaee5.beans samplecluster3 MyStatelessBean_org.ow2 jonas.examples.cluster javaee5.beans samplecluster3.MyStateless @Remote
sampleCluster3
19.0w2 jonas. exampl an: 3 ystatel

Deployer servers

i 7127.0.01:2032_mifF127.0.0.1:2043

Load balancing infos

[Min pool size gl
[Max pool size [ | Modtty |

The page contains the following elements:

 Global/Name: INDI name of the clustered object.

Load-balancing infos:

Global/Cluster name: Cluster name associated with the clustered object.
Global/Interface: Interface class name of the clustered object.

Deployed server: List of servers where the clustered object is deployed.

Policy and strategy of the clustered object.

Pool infos: Parameters of the stub pool associated with the clustered object.

4.4.3. Dynamic update of the load-balancing

parameters

4.4.3.1. Policy and strategy

Policies and strategies can be updated dynamically from jonasAdmin console.

From the clustered object information page, you can select another policy :

« v e i [[8)] httpiiocalhost 5000/1anasAdmin/welcome.do v| @~ a

B4 JonasAdmin
>
{ldmonitoring
@ {8 Logging
@4 Web Protocols
(5@ Senvices
& & Deployment
& Applications (EAR)
o Web Modules (WAR)
@D Al (UAR, WAR, RAR, EAR)
@ Resources
0= Security
2 Jonas MQ Connect
=% MBeans

JOnAS Administration
Reset Log Out

Jonasadmin

Deployer servers
rmif1127.0.0.1:2032  rmi:/127.0.0.1:2043
Load balancing infos

HASingleton

RoundRobin
Random
Min pool size FirstAvailable
[Max pool size 1 | Modity |
« v i [[8)] htousmocahost so00/onasadminielcome.do [v ] [Ev )

£/ JonasAdmin
v o>
L Monitoring
(8 Looging
=& Web Protocols
© @) Senices
& Deployment
@ Applications (EAR)
) Web Modules (WAR)
@) Al (UAR, WAR, RAR, EAR)
@ Resources
@ Securty
& Jonas MQ Connect
=% MBeans

JOnAS Administration
Reset Log Out

JonasAdmin

IMX -

org.ow2 jonas.example:

an:

sampleCluster3

019.0w2 jonas.examples.cluster javage5 beans sampleclustera WyStateless
Deployer servers

mi127.0.0.1:2032 i 27.00.1:2043

Load balancing infos

Policy class [RoundRobin ]

[iLocalPratersnce

Pool infos
[Min pool size

[Max pool size

LoadFactorComparator
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Refer to the Section 3.2.2.1.3.1, “Overview” section for more information.

4.4.3.2. Load-factor

L oad-factor can be updated dynamically by clicking on a server in the CMI tab page :

«anp v £ [[8 | tp:smocaihost 3000/jonasadminelcome.do ‘V‘ @~ al
=% JonasAdmin .
£ Sever JONAS (nodeT1> JONnAS Administration
4] Monitoring. Reset .
] Logging

<= Web Protocols

@@ Senices

& § Deployment
& Applications (EAR)
o Web Modules (WAR)

@D AN (AR, WAR, RAR, EAR)

@ Resources
@ Securty
& Jonas MQ Connect
= wzans

JonasAdmin
-

JMX
s ke e

The server information page contains a load-factor which can be modified dynamically:

«) g

i [[8 ntte.socathost so00/onasadminelcome do

‘v‘ Cv |

- JonasAdmin
{i]Monitoring
S Logaing
[ <8=Web Protocols
R Senvices
2§ Deployment
&) Applications (EAR)
) Web Modules (WAR)
Al UAR, WAR, RAR, EAR)
@ Resources
@ Security
2 Jonas MQ Connect
Y2 MBeans

4.4.4. MBeans

CMI  provides a

p JOnAS Administration
Reset

Log Out

JonasAdmin
-

JmX:
D 5 W e e

[Provider URL i 27.0.0.1:2043
Protocols mi
Load factor

| oy |

MBean for management whose name @ is

name>: t ype=cni , name=CM Ser ver, J2EESer ver =<JOnaS i nst ance nane

<« v @ [[6 http://localhost 9000/ionasadminMelcome. do v |Gy 2
Stpusans A p JOnAS Administration
5% J2EE MBeans
% Owner MBeans Reset Log Out
= 8p Catalina
8 java lang

3 Java.utillogging
5 Jmimplementation
3 sampleCluster2Domain
g Cache
g carol
& g channel
2dpemi
% sampleCluster2Dor
& Connector
%% Deployer
& deployment
8y Engine
& g GlobalRequestProcesso
g Host

1 JkHandler

JonasAdmin > MBeans > Owner MBeans > sampleCluster2Domain > cmi

B
Filtering
values [ Descriptions |

List of attributes
java.util.Set ClusterNames == [ sampleCluster3 - System
(read) Attributs exposed for managsment
javalangInteger DelayToRefresh == 60000
(readwrite) Atiributs sxposed for managsment
javalangnteger NbClientsConnectedToProvider == 0
(read) Attributs exposed for managzment
e

(read) Attribute exposed for management
java.ulilSet ObjectNames == [

org ow2 jonas examples.cluster.

- dummy_registry - client_provider -

_org.ow2 jonas.examples.cluster javase5 beans samplecluster3 Myt

oy JMain
g JiorkerEny
5 g JspMonitor

4.5. HA service

0rg.ow2 jonas.examples cluster javaee5.beans.
(read) Atributs exposed for managsment
java.utilSet Protocols == [jmp ]
(zad)_Atributs exposed for managemant

_org.ow2jonas.examples.cluster, b yste

management

<domai n

The JOnAS administration consol e of fersto access several items of information about the HA service's
replication algorithm and allows the configuring of several parameters related to its behavior. The

related information and parameters include:

* The name of the service.

The binded name for the MBean. The name can be changed.

The number of replicated messages sent by the algorithm to the cluster's replicas.

The average size of the replicated messages sent.

Thetotal size of the replicated messages sent.
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 The current JGroups configuration file name used.

» The current timeout established to clean memory information related to SFSBs required by the
agorithm. When this timeout expires, the information is garbage-collected. This avoids increasing
the memory used by the algorithm. The administrator can set a different timeout if required.

» The datasource name required by the algorithm to keep track of current running transactions
(See Transaction Table Configuration section above). The default datasource is set through
the "jonas.service.ha.datasource” parameter in the "jonas.properties’ configuration file, but the
administrator can configure different datasources and can set here, the name of the one that will be
used by the algorithm, once JOnAS has started.

Note

It is recommended not to change the Datasource once the HA service is running.
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Chapter 5. Tooling

5.1. newjc command

5.1.1.

5.1.2.

Command that builds all the configurations (ie JONAS_BASE) of the JOnAS instancesfor the cluster
(including also a JOnAS master to manage the domain, a JOnAS DB with an embedded HSQLDB
server, and a cluster daemon). It also creates the configuration files needed for mod_jk.

Options
newj c [-auto]

-auto Use the default configuration (silent mode)

Description

The newjc utility builds all the configurations (ie JONAS BASE) of the JOnAS instances for the
cluster (including also a JOnAS master to manage the domain, a JOnAS db with an embedded
HSQL DB server, and acluster daemon). It also creates the configuration files needed for mod_jk.

At command start, the user must choose:

1. thecluster directory wherethe JOnA S configuration directories (ie JONAS BASE) will be created,
2. the prefix for the new JOnAS configuration directories (ex: prefix jb generatesjbl, jb2, ...),

3. the protocol among jrmp, iiop, irmi,

4. the database to configure for the db node,

5. the cluster architecture among bothWebEjb, diffWebEjb. The first means that al the nodes are
configured with both web and gjb services whereas the second one will separate the two tiers,

6. the number of web instances,
7. the number of gb instances.

The tool generates the configuration automatically but you can customize some of the characteristics
of the cluster by modifying the following files, in JONAS_ROOT/ conf / newj ¢, before executing
the command:

e build-jc.properties:globa configuration for the cluster,
* buil d-mast er. properti es: specific configuration for the master node,
» bui |l d-db. properti es: specific configuration for the db node.

If the -auto option is used, the $JONAS_BASE variable must be set before launching the tool; it
specifies the prefix of the paths to the new directories that will be built and that will contain the
JONAS BASE of the cluster members.

You can add some specific user configuration in the $HOVE/ j c¢. confi g/ | i b. If the directory
doesn't exits, it will be created during the execution of the command.

A user configuration can be st in the $HOWE/ jc.config/conf/jonas-
newj c. properti es file If thisfileis present, the parametersit contains will override the default
parameters defined in JONAS_ROOT/ conf / newj ¢/ bui | d-j c. properti es.
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5.1.3. Review newjc output

newjc creates tonctat j k.conf and workers. properties files under <cl uster-
di rect ory>/ conf/j k. The #Web section of bui | d-j c. properti es defines configuration
parameters set by newjc in these files. The file t ontat _j k. conf contains apache directives
supported in ht t pd. conf or apache?2. conf . They areisolated in a separate file for modularity,
then they must be included manually in htt pd. conf or apache2. conf. Refer to workers
HowTo [http://tomcat.apache.org/connectors-doc/generic_howto/workers.html] documentation on
the Tomcat site.

newjc generates by default four JOnAS instances (four JONAS bases) in directories jbl, jb2, jb3
and jb4 under the cluster directory. Each JOnAS instance has its own configuration files into the
conf directory (as any other JOnAS base). It also generates configurations for cluster daemon (cd
directory), for master node (mast er directory), and for db node (db directory).

By default, jbl and jb2 are JOnA S web container instances and jb3 and jb4 are JOnAS EJB container
instances.

newjc generates a script called jcldsc (jcl4sc.bat) for controlling the cluster examples provided with
JONAS named, sampleCluster2 and sampleCluster3. The command takes in argument the parameter
status, start, stop, halt or kill.

The pertinent files for the configuration of the cluster are described below:

carol.properties - jgroups-cmi.xml The #Carol section of build-jc.properties
defines configuration parameters set by newjc in the
carol . properties andj groups-cm . xmnl files. This
allows JNDI replication to support load balancing at the EJB
level using the CMI protocol.

Note

The multicast address and port must be
identically configured for all JOnAS / Tomcat
instances.

jonas.properties The #Services section of build-jc.properties
defines configuration parameters set by newjc in the
j onas. properti es file.

tomcat6-server.xml The #Web section of buil d-jc. properties defines
some configuration parameters set by newjcinthet ontat 6-
server.xm file. In particular, a connector XML element
for AJP1.3 protocol isdefined, aswell asajvmRouteto support
load balancing at the web level, via this connector.

A Cluster XML element was also added. It defines parameters
for achieving Session replication at the web level with JOnAS.

Refer to the AJP Connector [http://tomcat.apache.org/
tomcat-6.0-doc/config/ajp.html] and the Engine
Container  [http://tomcat.apache.org/tomcat-6.0-doc/config/
engine.html] documentation.

Note

The jvmRoute name generated by newjc is the
same as the name of the associated worker
defined in worker.properties. Thiswill ensurethe
Session affinity.
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5.1.4. Tell Apache about mod_jk

To make apache aware of this new file, edit <prefix>/conf/httpd.conf.
Copy and paste the following line after the Dynamic Shared Object (DSO) Support section.

I ncl ude conf/jk/tontat_j k. conf

Movethe jk directory created by newjc under the APACHE structure:

bash> mv <cl uster-directory>/conf/jk $APACHE_HOVE/ conf

Restart apache so that apache can load the jk_module;

bash> apachect| stop && apachectl start

Note

Some UNIX distributions may |locate the module in the folder libexec instead of the
folder modules.

5.2. JASMINe
5.2.1. Introduction

JASMINe is an OW2 project (http://jasmineow2.0rg) aiming at developing an advanced
administration tool for SOA platform and Java EE cluster. JASMINe supports both JOnAS 4 and
JOnAS 5. JASMINe provides the following features :

» JASMINe Design: a GUI tool for building a distributed configuration such as JOnAS cluster and
storing it into an EMF format.

» JASMINe Deploy: framework for ensuring

« the middleware deployment from a model built with JASMINe Design. The solution relies on
Jade for the push mode. Jade is an open source framework for building autonomic system and
provides a deploy functionality. Push mode means that the middleware is deployed from a
centralized point (jade boot) towards a distributed infrastructure (set of jade nodes). In the push
mode, the deployment istriggered by the centralized point whereas the deployment is controlled
from the distributed infrastructure in the pull mode. Pull mode is supported through a script
getting the configuration description through an URL.

« the client migration between either different application versions hosted within a same JOnAS
instance or different middleware instances distributed against different machines (virtual or not).

* JASMINe Monitoring: set of tools for

« monitoring the performance. A event processing infrastructure is provided for collecting and
storing monitoring datas and for visualizing some indicators into a Web 2.0 console.

« detecting errors. A rules engineis connected to the event infrastructure and enables to implement
some error detections rules which may generates some aerts for notifying the operator when a
fault is encountered.

* JASMINe Self-Management: some autonomic managers which implement some self-healing and
self-optimization operations. Examples of such rules are load-balancer optimizer according to the
current node load or the memory leak recovery by a VM reboot.
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5.2.2. JASMINe Design

JASMINe Design enables to describe a distributed middleware configuration through a Eclipse EMF/
GMF graphical interface. Typically you may defineyour JOnAS cluster configuration with an Apache
frontal, some web level instances, some gjb level instances and a database. The tools provides some

wizards for managing some resources such as the port numbers, the instance names and so on.

Jasmine ‘Application =
Fle Edit Diagram Validation Connection wWindow Help
@ m o = Biv 0B~ Zov =
Nodes Explorer 52| Q) RuleView = 0| @ fileshome/guilaume/default20 jasminemodel & o5&
p - Palette
LACNLR 10nAS Application Server s
~ @ filejhome/guillaumesdefault20 jasminem Sz
< 4 Domain = Note g
~ @ Apache HTT pd Apache HTTPd Serv o Middlewares +
i Mod Jk Module Mod Jk £2/0nAS 4
< (2 Jon AS4 JOnAS Application Server & spache
. IBoss AS
7% Tomcat Tomeat Web Container Jonas's
e JRMP JRMP - & Components
% CMI CM protocol YT $rrres & Group Con... +
3 Jms Service JMS Service Wodules 7 HITP Repiica. ZCM!_qups
b Mod Jk HA_Groups
 Discovery Service Discovery Sen
o 24 4 2 RMI_Groups
RARAR 2 HTTP_Rep_Gr.
15 HTTPS HTTPS g 2 JBoss HA Group
< ( Jon AS4 JonAS Application Server &, Discovery & clusters
EMS service =
# Tomcat Tomcat Web Container % Tomcat Web Container & Connectors
D o : @ modi link
—n Forup 2 cM_link
o CMi protocol HITP_Fep_link
8 outline i
EXHTD0 = (&) Ve Comnediars Atk
B up Y RMLlink
(B rres DB_link
G petaLs
o = (&) =

o 2| @)Error Log| € Progress| (2! Problems

Property Value

Once the configuration is built, JASMINe deploy is used for deploying it against a physical or virtual

infrastructure.

See the JASMINe project web site [http://jasmine.ow2.org] for more detailed information and for

getting the tool.

5.2.3. JASMINe Monitoring

JASMINe Monitoring provides an infrastructure for supervizing a JOnAS distributed configuration

with:

e A IMX probe, named MBeanCmd, for collecting monitoring data through a IMX interface. Some
built-in options are provided for getting some well-known application server indicators such asthe

transaction throughput or the current HT TP session number.

» A events mediation infrastructure enabling to gather, aggregate, filter and store the monitoring

events.

A Web 2.0 console (Eos console) enabling to track the performance into graphics.

« A rules engine providing to the user the capacity to implement its own policy administration rules

for detecting errors.
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See the JASMINe project web site [http://jasmine.ow2.org] for more detailed information and for
getting the tool.

5.3. Jk Manager
5.3.1. Introduction

Jk Manager is an administration tool (graphical interface and API) for the Apache mod_jk plugin
providing :

» some monitoring informations such as statistics and status about the workers.

* some operations such as the smooth worker disabling.

5.3.2. Download and configuration

See the Apache Tomcat Connector web site [http://tomcat.apache.org/connectors-doc/reference/
workers.html] for getting and installing mod_jk.

Refer to Section 3.1.1, “Configuring a WEB farm with mod jk” for information about the
configuration.

Fchier Edition Affichage Historique Marque-pages Outils Aide

« v g 4 [[6) nte:mocathostikmanager [~ G~ &

JK Status Manager for localhost:80

Server Version: Apache/2.2.9 (Debian) mod_jk/1.2.26
JR Version:  mod_jk/1.2.26

sh | (every [10 | seconds)
t: XKML | Property | Text] [Read Only] [S=Show only this worker, E=Edit worker, R=Reset worker state, T=Tzy worker recovery]

Listing Load Balancing Worker (1 Worker) [Hide]

[SIEIR] Worker Status for loadbalancer

Type Sticky Sessions Force Sticky Sessions Retries LB Method Locking Recover Wait Time Max Reply Timeouts
b False False 2 Request  Optimistic 60 o

Good Degraded Bad/Stopped Busy Max Busy Next Maintenance
2 o o o 1 585/120

Balancer Members [Hide]

Name Type  Host Addr  Act State DFM VAcc Err CE RE Wr Rd Busy Max Route RRCd Rs
[EIR] worker1 ajp13 localhost:0010 127.0.0.1:9010 ACTOK  ©11 24 0 O 0 24K47K0 1  workerl oo
[EIR] worker2 ajp13 localhost:0011 127.0.0.1:9011 ACTOK  ©11 13 0 O 0 18K38KO 1  worker2 oo

URI Mappings for loadbalancer (8 maps) [Hide]

server URI Match Type Source
FR frec.bull f leCluster2/* Wildchar  JkMount
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Chapter 6. Examples

6.1. sampleCluster2

6.1.1.

6.1.2.

6.1.3.

This example is delivered with JOnAS in the JONAS_ROOT/ exanpl es/ cl uster-j 2eeld
directory.

Description

The sampleCluster2 application aims to demonstrate the JOnAS's clustering features in a
“pedagogica” way for 2EE1.4.

These features are;

» Load balancing at Apache level using mod_jk [http://tomcat.apache.org/connectors-doc/]
 Failover at the web level (HTTP session replication using tomcat [http://tomcat.apache.org/]).
» Load balancing at EJB level using CMI

 Failover at EJB level (Stateful EJB replication)

The application is composed of the following EJB 2.1 components:

e 1SLSB (MyEjbl)

* 2 SFSB (MyStateful and MyStateful I nner)

« 1EB
sampleCluster2.ear
sesssﬁjrr:’s:rvlet myEibl myEntity
GEATY jonasName
iava client rvle
log()
’
E/B
Structure

e ./ bin-client: scriptsto launch clients,

» ./ exanpl e- confi g: configuration example,
» ./ etc: configuration file,

» ./ src: source code.

 .Joutput : generated ear, jar, war files.

Configuring the cluster

First of al, configure the cluster using the newjc command. Please, refer to the newjc documentation
and do not forget to install and configure apache? asit's described in the Cluster Configuration Guide.
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6.1.4. Compiling

To build the application, launch ant tool from JONAS ROOT/ exanpl es/ cl uster-j 2eeld
directory where (the build.xml fileis located).

» ant enablel bMode ear for the |oad-balancing mode, or

 ant enableHaM ode ear earHA for the hight-avability mode.

Note

By default, the SLSB calls are not integrated in the horizontal algorithm. This default
mode enables the load-balancing at the remote interface. When the SLSB are marked
as replicated in the j onas-ej b-j ar. xm (cluster-replicated element), the load-
balancing is disabled, al the methods calls are sent to the same node but a tx exact-one

is ensured. For switching from one mode to another, use the target enableHaM ode and
enableL bM ode.

6.1.5. Running
6.1.5.1. Launching the cluster

To start and halt the cluster, use the jcl4sc (jcl4sc.bat) command generated by newjc in the root of
the JONAS bases.

jcldsc -c start allows to start the cluster, included the cluster daemon, the db node, the master node
and the jbx nodes.

jcldsc halt alowsto halt the cluster.

Y ou may type jcldsc -help to get the usage of the command.

6.1.5.2. Deploying

The sampleCluster2 application is automatically deployed on the cluster if you have previously build
it, before using the j cl4sc command.

6.1.5.3. Using

Theapplicationisavailableat ht t p: / / <host nane>: <apache- port >/ sanpl eCl ust er 2.

Example: htt p: / /1 ocal host : 80/ sanpl ed ust er 2

6.2. sampleCluster3

This example is delivered with JOnAS in the JONAS_RQOOT/ exanpl es/ cl ust er - j avaeeb
directory.

6.2.1. Description

The sampleCluster3 application aims to demonstrate the JOnAS's clustering features in a
“pedagogica” way for Java EE 5.

These features are:

» Load balancing at Apache level using mod_jk [http://tomcat.apache.org/connectors-doc/]

77


http://tomcat.apache.org/connectors-doc/
http://tomcat.apache.org/connectors-doc/

Examples

* Failover at theweb level (HTTP session replication using tomcat [http://tomcat.apache.org/]).
» Load balancing at EJB level using CMI

» Failover at EJB level (Stateful EJB replication)

The application is composed of the following EJB3 components:

e 1SLSB (MyStateless)

» 2 SFSB (MyStateful and MyStatefull nner)

* 1EB (Node)

sampleCluster3.ear

servlet
sessionServlet 93
myStateless
getInfoProps()

java client
log0)
WEB E|B

6.2.2. Structure

e ./ bin-client: scriptsto launch clients,

e ./ etc: configuration file,

» ./ exanpl e- confi g: configuration example,
» ./ src: source code,

» ./ out put : generated files.

6.2.3. Configuring the cluster

First of al, configure the cluster using the newjc command. Please, refer to the newjc documentation
and do not forget to install and configure apache? asit's described in the Cluster Configuration Guide.

6.2.4. Compiling

To build the application, launch ant tool from $JONAS_ROOT/ exanpl es/ cl ust er - j avaeeb
root directory where (the build.xml fileis located).

» ant ear. The application filesanpl eCl ust er 3. ear isgeneratedin. / out put / apps folder.

6.2.5. Running

6.2.5.1. Launching the cluster

To start and halt the cluster, use the jcl4sc (jcl4sc.bat) command generated by newjc in the root of
the JONAS bases.

jcldsc -c start allows to start the cluster, included the cluster daemon, the db node, the master node
and the jbx nodes.
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jcldsc halt alowsto halt the cluster.
Y ou may typejcldsc -help to get the usage of the command.
6.2.5.2. Deploying

The sampleCluster3 application is automatically deployed on the cluster if you have previously build
it, before using the j cl4sc command.

6.2.5.3. Using

Theapplicationisavailableat ht t p: / / <host nane>: <apache- port >/ sanpl eCl ust er 3.

Example: htt p: / /1 ocal host : 80/ sanpl eCl uster 3

79



Chapter 7. Troubleshootings
7.1. FAQ

7.1.1. EJB clustering related questions
7.1.1.1. Does CMIv2 work with JOnAS 4 ?

No, CMIv2 relies on Carol V3.x and is not compliant with JOnAS 4. By the way CMIv2 requires
JDKS5 and higher.

7.1.1.2. Does EJB clustering with CMI require a change in the
client application ?

No, new CMI (v2) is completely transparent for the client and doesn't require a pre-compilation step
which is different from CMI v1in JOnAS 4.

7.1.1.3. Does EJB clustering with CMI require a change in the
server application ?

EJB application doesn't require any change provided that the application design is clustering safe.
Typically static field must not be used. If no clustering annotation are set into the POJO, the specific
deployment descriptor can be added for describing the load-balancing logic.

7.1.2. JGroups related questions

7.1.2.1. About the network interface
To select theright network interface, set your | P with the attribute bind_addr of the element UDP into

the JGroups configuration files:

<confi g>
<UDP bi nd_addr="192. 168. 0. 1"

/>

</ confi g>

7.1.2.2. About JGroups 2.2.9.x & IPv6
JGroups 2.2 doesn't support IPv6. It must be disabled in the JVM by setting the
java. net.preferl Pv4Stacktotrue. JGroups2.2isused bothinthecni anddi scovery
servicesin JONAS 4. JOnAS 5 embeds JGroups 2.6 that supports quite well 1Pv6.

In JONAS 4, when IPv6 is not disabled, the following exceptions may appear:

TP.down : failed sending nessage with java.io.|CException: Invalid argunment

org.j groups. Channel Exception: failed to start protocol stack

Parameter setting example with linux/unix system:
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export JAVA OPTS="$JAVA OPTS - Dj ava. net. prefer| Pv4St ack=t r ue"

7.1.2.3. About JGroups 2.2.9.x & JDK6

JGroups 2.2 doesn't support JDK6. The problem is due to the JDK and is documented by Sun here.
[http://bugs.sun.com/bugdatabase/view_bug.do?bug_id=6434149] JGroups is used both in thecmi
ha and di scovery servicesin JOnAS 4.

In a configuration JOnA S 4/JDK6, the following exceptions may appear:

org.j groups. Channel Exception: failed |oading class

The workaround consists in setting the sun. | ang. O assLoader . al | owAr r aySynt ax jvm
property tot r ue. Example of such setting in alinux system:

export JAVA OPTS="$JAVA OPTS - Dsun. | ang. C assLoader. al | owAr r aySynt ax=t r ue"

7.1.3. Management related questions

7.1.3.1. Does JONnAS provide a way to start remotely an instance.

Y es, JOnA Sprovidesacluster daemon which actsasaJOnA Sinstances bootstrap. The cluster daemon
exposes a JMX remote interface enabling the remote control.
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Appendix A. Appendix

A.l. CMI project documentation

This section describes the CMI use in a standalone mode (outside the application server).

A.1.1. CMI configuration

The configuration occurs at two independent levelsin CMI:
1. The configuration of the manager of the cluster view, needed only for servers;

2. The configuration of the context, mandatory for all.

A.1.1.1. Configuring the manager of the cluster view

The manager of the cluster view can only be configured on the server-side. The properties will be
read from thefilecni . properti es when Carol isnot used (see the section dedicated to Carol for
informations about it). The manager on the client-side downloads dynamically its configuration. Asa
result, all the managers on the client-side use the same configuration.

A.1.1.1.1. Common configuration of servers
Hereisthe configuration relative at a server, common at al implementations:
# Class name of the inplenmentation of the Serverd usterVi emvanager

cm .server.inpl.class=org.ow2.cni.controller.server.inpl.jgroups.JG oupsC usterVi emanager

# Domai n nane for the CM MBean
cmi . server. adm n. domai n=CM

# Attribute nane for the CM MBean
cmi . server. adnm n. nthean=CM Adni n

# Enuneration of supported connector protocols
cm . server.adnmi n.connector.protocol =jrnp &

# Enabl e or disable bind of a provider
cm . server. provider. bi nd=true

# Enabl e or disable bind of a registry
cm.server.registry.bind=true @

# Load factor xml :id="cm .ug.conf"
cm . server. | oad=100

Indicate a name for a concrete implementation  of the interface
org.ow2.cm.controll er.server. Server C ust er Vi ewanager .

Indicate a name of domain to register MBeans when CMI isin stand-alone. When CMI is used
with Carol, the name of domain is provided by the latter.

Indicate a name to register the MBean or g. ow2. cmi . admni n. CM Adni nMBean.

Indicate for each protocol in the list, which IM X connectors will be bound into the registries.

True indicates that a provider of the cluster view (for clients) will be bound for each protocol
into the registries.

B Trueindicates that clients could use the registries of this server (for each protocol) to lookup
objects that are not clustered.

Indicate the |oad-factor of the associated server.

A.1.1.1.2. Configuration of servers using the implementation with JGroups

Here isthe configuration relative at a server, specific at the implementation with JGroups:
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# Fil ename of the jgroups conf file
cm . server.inpl.jgroups. conf=jgroups-cm .xm

# Groupnane for JG oups
cm . server.inpl.jgroups. groupnane=Gl

# Tinmeout to wait a reconnection
cm .server.inpl.jgroups.reconnection.tinmeout=5000

Indicate afilename that contains a stack to define a channel.
Indicate a name of group to define a channel.
Timeout to wait a reconnection.

xml:id="cmi.ug.conf"
A.1.1.1.3. Configuration of clients

Here isthe configuration relative at aclient:

# Tinme to refresh the client view
cm.client.refresh.ti me=50000

Indicate a delay between each update of the cluster view by clients.

Note
This property must be set on the server-side, and the value will be downloaded by clients.

xml:id="cmi.ug.conf"

A.1.1.2. Configuring the context

Configuring the context needs only several additional properties (in comparison with the settings
required to create anew instance of j avax. nani ng. | ni ti al Cont ext).

A.1.1.2.1. In stand-alone
Here is the properties needed to generate the environment:

# Indicate a list of provider URLs
cm .context.provider.urls=rm://129.183.101. 165: 1092, | ocal host: 1099

# Indicate a class to use to create a context
cm . context.w apped. factory=com sun.jndi.rm.registry. Regi stryContext Factory

# Indicate a protocol associated with the context
cm . cont ext. w apped. prot ocol =j rnp

# Indicate if the application is a server, default=false
cmi . node. server=true @

# Server only: Enable or disable replication, default=true
cm .server.start.replication=true

Either alist of provider URL s (on servers) for aclient (i.e. the property cmi.server.mode=false),
or only one provider URL (on a local registry) for a server (i.e. the property
cmi.server.mode=true).

The class must implement the interface
j avax. nanmi ng. spi . I ni tial Cont ext Factory to construct new contexts to read
(only) the registries.

Only one name of protocol is expected (while several can be set with Carol).

If thisproperty isset at true, alocal registry to perform writes (bindingsfor example) isexpected.
If this property is set at false, a call at a writing operation will throw an exception of type
org.ow2. cm . j ndi.context.CM Nanm ngExcepti on.
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True indicates that no instance of type
org.ow2.cmi.controller.server. Serverd ust er Vi ewanager  will  be
created.

A.1.1.2.2. With Carol

With its version 2.0.0, CMI is no more treated as a protocol. The result is that its configuration in
Caral has changed.

Hereisthe propertiesrelative to CMI, found inthefilecar ol . properti es:

# jonas rm activation (iiop, irm, jrnp)
carol . protocol s=jrnp

# G obal property for enabling the use of cm in carol
carol .start.cni =true

# RM IRM URL

carol .irm .url=rm://|ocal host: 1098

# For each protocol, set if CM is enabled (only for server)
carol .irm.cm=false &

# RM JRWP URL
carol .jrnp.url=rm://129.183.101. 165: 1092, 129. 183. 101. 165: 1099
carol .jrnp.cm =true

# RM |110P URL
carol .iiop.url=iiop://local host: 2001
carol .iiop.cm =fal se

# Server only: Enable or disable replication, default=true
cm.server.start.replication=true

Indicate alist of protocolsto use.

True indicates that CMI can be used (if enabled individually for each protocol).

As in stand-alone mode, either a list of provider URLs (on servers) for a client, or only one
provider URL (on alocal registry) for a server.

True indicates that CM1 will be used for this protocol. If the property carol.start.cmi is set with

the value falsg, this property isignored.

A.1.2. CMIl use

This chapter describes the use of CMI by users and administrators.

A.1.2.1. Creating a context

The first step in the use of CMI is the creation of the context. During this step the manager of the
cluster view will be also constructed (if it doesn't already exist).

A.1.2.1.1. In stand-alone

When CMI is used in stand-alone, the methods get CM Env(), get CM Env(URL) or
get CM Env(Properties) of the class org. ow2.cm . config. JNDI Config must
be used to construct the environment that will be specified a the constructor
I nitial Context(Hashtabl e<?, ?>) of classj avax. nami ng. | nitial Cont ext.

Here is an example of a construction of an instance of
org. ow2.cm . jndi.context.CM Cont ext instand-alone:

Example A.L. Initializing the environment (from thefilecm . properti es)to
construct anew or g. ow2. cmi . j ndi . cont ext . CM Cont ext

Hasht abl e<String, ?> cm Env = JNDI Confi g.get CM Env();
Initial Context ic = new Initial Context(cm Env);
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A.1.2.1.2. By delegating it to Carol

When CMI is associated with Carol, the configuration of the context is delegated to Carol, so no
additional instruction is needed. The configuration of Carol will be explained in a next chapter.

Here is an example of a construction of an instance of
org. ow2. cm . j ndi.cont ext. CM Cont ext with Carol:

Example A.2. Initializing Carol with thefilecar ol . properti es

ConfigurationRepository.init();
Initial Context ic = new Initial Context();

A.1.2.1.3. By delegating it to the smart factory

Likewise, the creation of an instance of or g. ow2. cm . j ndi . cont ext . CM Cont ext can be
delegated to the smart factory.

The smart factory downloads transparently the missing classes and propertiesto use CMI. So, aclient
that uses it, doesn't need to have in its classpath the full library of CMI. Also, because properties (as
thelist of provider URLS) are downloaded before the creation of context, they are up-to-date.

The smart factory is enabled by an other implementation of the interface
j avax. nam ng. spi . I ni ti al Cont ext Fact ory. So to use the smart factory, clients must
specify theclassor g. ow2. cmi . smart. spi . Smart Cont ext Fact ory asfactory.

Here is an example of a construction of an instance of
org. ow2.cm . jndi.context.CM Cont ext with the smart factory:

Example A.3. Initializing the smart factory

Hasht abl e<String, Object> env = new Hasht abl e<String, Object>();

env. put (Cont ext. | NI TI AL_CONTEXT_FACTORY, "org.ow2.cm .smart.spi.Smart Cont ext Factory");
env. put (Cont ext. PROVI DER_URL, "smart://| ocal host: 2505");

Initial Context ic = new Initial Context(env);

A.1.2.2. Defining clustered objects
This section describes the stepsin order to define new clustered objects.

A.1.2.2.1. The concepts
A clustered object is characterized by its informations about clustering. They are of two kinds:
1. Declaration of aclustered object and itsinitial configuration;
The name of cluster containing this object is a part of the declaration.
The minimal and maximal sizes of the pool are a part of itsinitial configuration.
2. Description of the manner to accessto it (the algorithm).

The policy and strategy of load-balancing are a part of the algorithm. While policy is mandatory
to define the algorithm, strategy is optional.

A.1.2.2.2. Choosing an algorithm of load-balancing

CMI provides some standard policiesand strategies. When an object isdeclared belonging to acluster,
the algorithm to accessto it must be provided.
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A.1.2.2.2.1. Using an existing algorithm

Standard policies:

* Round robin

» First available

* Random

» HA Singleton

Standard strategies:

 Local preference

 Load factor sort

 Load factor weight
A.1.2.2.2.2. Designing a new algorithm

Designing a new agorithm consists in implementing interfaces.
A.1.2.2.2.2.1. Writing a policy

To define its own policy, the following interface must be implemented:
A.1.2.2.2.2.2. Writing a strategy

To define its own strategy, the following interface must be implemented:

A.1.2.2.3. Configuring the algorithm

Adding properties to a policy alows to add dynamicity at an algorithm, because properties are also
downloaded by clients. The following section will describe how to declare these properties.

A.1.2.2.4. Adding the informations for clustered object
It exists two ways to add the informations about clustering:
1. Javaannotations;

Annotations simplify the use of CMI by avoiding adding a new XML file. For the moment, only
the class must be annotated and not its interface.

Warning
A JDK 1.5 or higher is required to use annotations.

2. Deployment descriptors.
The source code is not modified, but a XML fileisrequired.
A.1.2.2.4.1. With annotations
Firstly the class of the clustered objects must be annotated with @ ust er .
Hereisthe definition of this annotation:

Next, adding the annotation @0l i cy permits to declare the way to access to the instances of this
class.
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Hereisthe definition of this annotation:
Next, a strategy can be eventually used by annotating the class with @t r at egy.
Here is the definition of this annotation:
Finally, properties can be initialized by annotating the class with @ operti es.
Hereisthe definition of this annotation:

A.1.2.2.4.2. With a descriptor of deployment
Hereisthe schemato define a descriptor of deployment:

A.1.2.2.5. Binding

When the object is bound, the context detectsthat it must be clustered. So their informations are given
to the manager of the cluster view, and this last replicates them.

A.1.3. CMI administration

The registered MBean alows to monitor and administrate the cluster by delegating its tasks to the
manager of its VM.

To connect it, the service URL is:

service;jmx:<protocol>:///jndi/<providerURL >/server

A.2. References

» Tomcat Connectors howto [http://tomcat.apache.org/tomcat-6.0-doc/connectors.html]
» Tomcat workers Howto [http://tomcat.apache.org/tomcat-6.0-doc/]

» Apache JServ Protocol version 1.3 (gpl3) [http://tomcat.apache.org/connectors-doc/ajp/
gpvl3a.html]

» Apache - Tomcat HOWTO [http://www.johnturner.com/howto/apache-tomcat-howto.html]

 Apache + Tomcat + Load Balancing [http://tomcat.apache.org/tomcat-6.0-doc/balancer-
howto.html]

» Tomcat 6.0 Clustering [http://tomcat.apache.org/tomcat-6.0-doc/cluster-howto.html]

e Apache 2.2/mod_proxy_balancer [ http://httpd.apache.org/docs/2.2/mod/
mod_proxy_balancer.html]
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