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Goals

� Discuss the existing features in the first version 
(1.0) of the Java 2 Connector Architecture (JCA) 

� Provide an overview of the new features of the 
JCA 1.5 specification

� Understand how the new JCA (1.5) architecture 
extends the functionality of message-driven beans 
(MDB) to support JMS and non-JMS messaging 
systems
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Agenda

� JCA – Quick Overview

� JCA 1.5 - New Features 

�Inbound Communication

�Message Inflow

�Transaction Inflow

�Lifecycle Management

�Work Management

� Summary and References
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JCA 1.0 OverviewJCA 1.0 Overview

Section
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Quick Overview

� JCA defines a standard that allows J2EE applications to interact with external 

Enterprise Information Systems (EIS)

� It provides a set of APIs that application components can use to retrieve 

information from a back end EIS

� To integrate with a J2EE Application Server, each EIS has its own Resource 

Adapter (RA) that is installed on the Application Server. 

Enterprise 
Information 
System (EIS)

Enterprise 
Information 
System (EIS)

Enterprise 
Information 
System (EIS)

Resource
Adapter (RA)

J2EE 
Application 

Server

Resource
Adapter (RA)

Resource
Adapter (RA)

JCA Connector

…. ….
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APIs

� System APIs (SPIs) – Used by the Application Server and provides transaction, 

security and connection management between the Application Server and the 

RA

� Common Client Interface (CCI) APIs – Used by application components to 

interact with the back end EIS using the Resource Adapter

� Client does lookup of Connection factory for a RA, using JNDI, and then uses the 
factory to get Connection to underlying EIS

� Client uses the CCI APIs on the Connection to call functions to EIS using RA

Application Server

Application Component

Resource Adapter

CCI APIs (Client APIs)

System Contracts EIS Specific 
Interface

Container-component
contract

Security

Manager

Transaction

Manager

Connection

Manager

EIS

1. The Resource Adapter is installed in the Application Server using its deployment 
descriptor. To clearly demonstrate the various contracts that JCA defines, the resource 
adapter and application component are being shown (logically) outside the Application 

Server.  

2. Connection management: The connection management contract enables an 
application server to pool connections to an underlying EIS, and enables application 
components to connect to an EIS

3. Transaction management: The Transaction Management contract between the 

Transaction Manager and an EIS enables an Application Server to manage 
transactions across multiple resource managers

4. Security: The Security contract enables a secure access to an EIS.
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Sample Client Code – Getting Connection
� Deployment Info:

res-ref-name: eis/MyEIS

res-type: javax.resource.cci.ConnectionFactory

res-auth: Application or Container

� Client Application code:

// obtain the initial JNDI Naming context

Context initctx = new InitialContext();

// perform JNDI lookup to obtain the connection factory

javax.resource.cci.ConnectionFactory cxf = (javax.resource.cci.ConnectionFactory) 
initctx.lookup(“java:comp/env/eis/MyEIS”);

// Get Connection from the factory

javax.resource.cci.Connection cx = cxf.getConnection();

// Client uses CCI APIs on the Connection class to access EIS functions

….

// close connection

cx.close();
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JCA 1.5 – New Features

� Inbound Communication

�Allows external EIS systems to communicate with the 
application components deployed on the Application 

Server

� Transaction Inflow

�Allows a Resource Adapter to propagate an existing 
two phase transaction into an Application Server

� Message Inflow

�Generic contract to plug-in a variety of Message 
Providers into an Application Server
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JCA 1.5 – New Features (cont.)

� Lifecycle Management

�This feature provides the J2EE Application Server with 
the ability to control the life cycle of the Resource 

Adapter deployed in it’s environment. 

� Work Management

�External EIS systems can now submit work to the 
Application Server and the submitted work is executed 
in the Application Server’s address space
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New Features
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Inbound and Outbound Communication

Enterprise 
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Systems

(ERP, CRM, 

Message 
Providers, 

etc)
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Same Application Server

Resource 

Adapter
� Introduces inbound and 

outbound 
communication 
between EIS and EJB 

Container 

�JCA 1.0 supported only 

outbound communication 

(EJB to EIS)

� Allows EIS to inject 
work into the J2EE 
container with a 

transactional context 
initiated by the EIS
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Inbound and Outbound Communication

� Single RA instance may provide bi-directional connectivity to multiple 

EIS instances 

� ManagedConnectionFactory JavaBean for outbound connectivity to a

single EIS instance

� ActivationSpec JavaBean for inbound connectivity from an EIS instance

Resource Adapter Instance

ManagedConnectionFactory

JavaBean

ManagedConnectionFactory

JavaBean

Application

EIS instance

EIS instance

ActivationSpec 

JavaBean (per Messaging Type)

ActivationSpec

JavaBean

Application
EIS instance

EIS instance

Outbound communication

Inbound communication

•When a ManagedConnectionFactory JavaBean is created, it may inherit the 
ResourceAdapter JavaBean (which represents the resource adapter instance) 
configuration information, and overrides specific global defaults, if any, and may add other 

configuration information specific to outbound connectivity.

•Outbound communication is initiated by an application and the communication occurs in 

the context of an application thread, even though resource adapter threads may be 
involved in the interaction. RA may use the work management contract to request threads 
to do work.

•When an ActivationSpec JavaBean is created, it may inherit the RA JavaBean (which 
represents the RA instance) configuration information, and overrides specific global 

defaults, if any, and may add other configuration information specific to inbound 

connectivity.

•Inbound communication is initiated by an EIS instance and the communication occurs in 

the context of a resource adapter thread. There are no application threads involved. Note, 

a resource adapter may use the work management contract to request threads to do work
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Transaction Inflow

� This feature allows an EIS to initiate a transaction and 
propagate the same to the Application Server using the 
Resource Adapter

� Defines the standard form to represent the transaction 
context imported by the Resource Adapter

� Transaction Inflow associates the work done by the 
Resource Adapter as part of the imported transaction (from 
EIS)

Resource Adapter

EIS

Application Server

Imported 
TransactionTransaction 

Inflow

Application 

Component

the resource adapter has to be able to “understand” the specific format and wire protocol 
used by the EIS to represent and transmit the transactional context.

Additionally, the resource adapter has to be able to translate that EIS-specific 
transactional context into a format that is compatible with the J2EE standards, 
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Transaction Inflow

EIS

Application Server

Resource Adapter (RA)

Xid

2. Create a New Transaction 
Context

3. Create Work instance 
and execution context

1. Initiate 
Transaction

JCA-specific 
implementations provided 
by the Application Server

BootstrapContext

XATerminator

WorkManager

4. Submit 
Work

6. Prepare 
Message

5. Execute 
Work

7. prepare(..)

8. Return status

9. Return status

10. commit

11. commit

An instance of Xid 

represents the transaction 
context from the EIS

The resource adapter constructs a Work instance, which is expected to do work as part of the transactional 
message, and also creates an ExecutionContext instance containing the constructed Xid. It then submits the 
Work instance along with the ExecutionContext instance to the Application Server’s WorkManager for 
execution.

The Application Server’s WorkManager accepts the submitted Work instance and recreates the execution 
context for the Work instance. That is, the work to be done is enlisted as part of the imported transaction. It 
then calls the run method on the Work object.

Note, however, all the work done by the Work object may not be part of the transaction. For example, the 
Application Server may suspend the imported transaction depending on the transaction preference of the 
bean method that may be invoked.

The EIS sends a prepare message for a particular transaction.  The resource adapter obtains an 
XATerminator instance from the Application Server via the getXATerminator method of the BootstrapContext 
instance.

Note, this step may be done at any time, and the obtained XATerminator instance may be used for 
transaction completion flows across multiple imported transactions. 

The XATerminator implementation should be thread-safe and reentrant.  The resource adapter calls the 
prepare method of the XATerminator instance with an appropriate Xid instance, and returns the outcome of 
the prepare operation to the EIS.

When the EIS sends a commit message for the transaction, the resource adapter calls the commit method of 
the XATerminator instance with an appropriate Xid instance. 
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Transaction Inflow – Crash Recovery

� When the Application Server recovers from the crash, it 
should recover the state of all transactions that were 
successfully prepared before the crash, and complete 
them upon receiving a commit method or rollback method 
call

� If the RA detects the failure of the EIS while the transaction 
is active (transaction completion has not begun), it cancels 
all active transactions that originated from the EIS

� If the RA detects the failure of the EIS while the transaction 
is in-doubt (the transaction has already been prepared), it 
waits for the EIS to recover. When the EIS recovers, it 
queries the EIS for a list of in-doubt transactions. It then 
completes the in-doubt transactions
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Message Inflow

� Message Inflow defines a generic contract that 
allows an RA instance to asynchronously deliver 
messages to message endpoints residing in the 
Application Server

� In EJB terminology, a message endpoint is a 
message-driven bean that is deployed on a J2EE 
Application Server

� Message-Driven beans can receive messages 
from various types of message sources:
�JMS based message providers

�Non JMS-based message providers (SMTP e-mail server)

JCA 1.5 defines a generic interface to integrate various messaging systems with a J2EE 
Application Server. 

These messaging systems can invoke the application components by providing an 
ActivationSpec Java Bean.

With the extended definition of message-driven and the new JCA architecture, message-

driven beans can be 

configured to accept messages from JMS and non-JMS messaging systems
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Message Inflow Model
Application Server

EJB Container

Message 
Driven Bean

Message 

Endpoint

JCA-specific 

implementations provided 
by the Application Server

Message 

Endpoint 
Factory

Proxy 
Endpoint

Resource Adapter

ActivationSpec 
JavaBean EIS

(Message 
Provider)

1. At startup, the Application Server invokes the endpointActivation on the Resource 
Adapter. 

2. The ActivationSpecBean and the MessageEndPointFactory instances are passed as 
parameters

3. When there is an incoming message, the RA uses the factory to create an endpoint 

instance

4. It then invokes the endpoint interface method that the MDB implements
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Message Inflow

� The Resource Adapter (RA) for the messaging system 

provides

�List of message listener types (fully qualified class names) it 

supports

�ActivationSpec Java Bean, one for each supported message 

listener type

� ActivationSpec contains a set of configurable properties that is used to specify 

endpoint activation configuration information during endpoint deployment

� The Application Server provides the 
MessageEndPointFactory implementation. The RA 

instance uses it to create message end point instances to 
deliver messages

•The Resource Adapter supports methods used for endpoint activations and deactivations

•The endpointActivation method (in the RA instance) is called by the Application Server 
when the message endpoint (MDB) is activated

•With the method call, the Application Server passes the ActivationSpec JavaBean and 
MessageEndPointFactory instances to the RA

•IMPORTANT: 

•When a new message arrives, the Resource Adapter uses the MessageEndPointFactory 

implementation to create a Endpoint instance (MDB)

•Checks if the endpoint implements the RA specific interface

•If yes, invokes the appropriate method implemented by the MDB
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Message Inflow – Various Perspectives

� Developers perspective

�Developer provides  the message endpoint – MDB that 
implements one of the message listener interfaces supported by 
the Resource Adapter

� Deployer perspective

�The deployment descriptor of the MDB specifies the message 
listener interface that it implements and also any activation 
configuration information for the EIS

�The RA deployment descriptor specifies the name of the 
ActivationSpec JavaBean class and the supported listener 
interfaces

�The deployer uses a deploy tool to create an instance of 
ActivationSpec JavaBean and populate it with the activation 
configuration specified in the MDB’s deployment descriptor
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Message Endpoint Deployment

Message
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Endpoint 
Deployment 
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Resource Adapter

RA Deployment 
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The MDB deployment 
descriptor specifies the 
listener type interface 
the MDB implements 
and also any activation 
configuration specific 
to the resource adapter

It lists the 
supported message 
listener interfaces 
and the name of the 
ActivationSpec 
Implementation 
class



IRADv6_J2EE1.4_JCA1.5.ppt Page 22 of 28

IBM Software Group

22

JCA 1.5 © 2004 IBM Corporation

Sample Deployment Descriptors
…

<message-driven id="mdbCMT_Tx_Required_Bnd">

<ejb-name>mdbCMT_Tx_Required</ejb-name>

<ejb-class>mysample.mdbCMT_Tx_RequiredBean</ejb-class>

<messaging-type>javax.jms.MessageListener</messaging-type>

<transaction-type>Container</transaction-type>

<activation-config>

<activation-config-property>

<activation-config-property-name>name</activation-config-property-name>

<activation-config-property-value>mdbCMT_Tx_Required</activation-config-property-value>

</activation-config-property>

</activation-config>

….

</message-driven>

…
…

<inbound-resourceadapter>

<messageadapter>      <messagelistener>

<messagelistener-type>javax.jms.MessageListener</messagelistener-type>

<activationspec>

<activationspec-class>fvt.adapter.ActivationSpecImpl</activationspec-class>

<!--Required Property-->

<required-config-property>

<config-property-name>name</config-property-name>

</required-config-property>

</activationspec>

</messagelistener>     </messageadapter>

</inbound-resourceadapter

….

ejb-jar.xml (EJB Depl. Desc.)

ra.xml (RA Depl. Desc.)

Name of the 
ActivationSpec 
JavaBean class

Message 
Listener Type
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Lifecycle Management

� Provides a mechanism for an Application Server to 

manage the lifecycle of a RA instance

�The Application Server can bootstrap a RA instance (in Application 

Server address space) during its deployment or server startup

�To notify the RA instance during its undeployment or during a 

server shutdown

Application Server

Resource Adapter (RA)

BootstrapContext

JCA-specific 
implementations 
provided by the 

Application Server

RA Instance

1. start(..)

2. stop(..)

•The implementation class name of the ResourceAdapter interface is specified in the 
resource adapter deployment descriptor.

•At server startup, the Application Server bootstraps the RA instance by invoking the start 
method on it. It passes a handle to the BootstrapContext instance on the Application 
Server.

•The RA instance can use the BootstrapContext handle to retrieve the WorkManager 
implementation on the Server and submit work.
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Work Management

� The new specification defines a mechanism for a Resource 
Adapter (RA) instance to submit work to the Application 
Server

� JCA Objects involved with Work Management:
�WorkManager

�Work

�WorkListener

�WorkEvent 

�WorkException, WorkRejectedException and 
WorkCompletedException

� The Application Server can either accept or reject the 
submitted work
� If work is accepted, the Application Server dispatches threads to 

execute the Work instance
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Summary

� JCA 1.5 now supports inbound communication with 
transaction information from an Enterprise 
Information Systems to an Application Server via a 
Resource Adapter

� Lifecycle Management provides a mechanism for 
an Application Server to manage the lifecycle of a 
Resource Adapter instance

�Work Management support allows a Resource 
Adapter instance can submit work to the 
Application Server
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