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1 Overview

EJB session beans are a common technology used to implement business services. The ability to
integrate SCA with session bean based services is useful because it preserves the investment
incurred during the creation of those business services, while enabling the enterprise to embrace
the newer SCA technology in incremental steps. The simplest form of integration is to simply
enable SCA components to invoke session beans as SCA services. There is also a need to expose
SCA services such that they are consumable by programmers skilled in the EJB programming
model. This enables existing session bean assets to be enhanced to exploit newly deployed SCA
services without the EJB programmers having to learn a new programming model.

This document explains the EJB SCA binding. This proposal describes how to integrate a
previously deployed session bean into an SCA assembly, and how to expose SCA services to
clients which use the EJB programming model.

The EJB programming model supports stateful and stateless session beans. Stateful session
beans can implement a conversational interaction with their clients. Stateless session bean are
not conversational and instances may receive calls from any number of clients in any order.

The EJB binding supports the stateless session bean model as well as the stateful session bean
model.

The EJB Session Bean binding enables:

e SCA developers to treat previously deployed session beans as SCA services, by wiring them
into an SCA assembly (SCA reference).

e SCA service deployers to expose a SCA service as a session bean for consumption by Java EE
applications.

The use of EJBs and EJB modules as SCA component implementations is beyond the scope of this
specification and is described in the Java EE integration specification [1]. The following diagram
shows the use of the EJB SCA binding on both services and references.

Component
> > >

EJB SB Binding EJB SB Binding

Composite A

Component
> > >

___________ Reference
\
|
1
1
1
h
1
h
1

Figure 1: EJB Binding used on Services and References
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2 Session Bean Binding

2.1 Session Bean Binding Schema

The EJB session bean binding element is defined by the following pseudo-schema.

<binding.ejb
homeInterface="NCName"?
ejb-link-name="NCName"?
session-type="stateful or stateless"?
ejb-version="EJB2 or EJB3"?
name="NCName"?
policySets=" sca:1istOfQNames"?
requires="sca:1istOfQNames"?
uri="anyURI"?

<!-- additional elements here -->

</binding.ejb>

o /binding.ejb/@homelnterface - the homelnterface attribute of the EJB binding is the
session bean’s home interface, and is used when exposing SCA services as EJB 2.x session
beans.

o /binding.ejb/@ejb-link-name - the ejb-link-name attribute provides a means for
integrating EJB reference resolution with SCA. When used on a binding for a reference, it
allows a SCA client to bind to an EJB that is packaged in the same Java EE EAR file as the
SCA client. When used on a service binding, it exposes an <ejb-link/> target for Java EE
clients that want to use Java EE assembly to wire to the SCA service. This attribute is
functionally equivalent to using the <ejb-link/> subelement of the <ejb-ref/> element in an
EJB deployment descriptor. The value of this attribute is supplied by an application
assembler, and is in the form as specified by the Java EE specification (i.e. <jar-
name>#<ejb-name>).

o /binding.ejb/@session-type - the session-type attribute is used to indicate the kind of
session bean contract to be used when referencing a session bean or when exposing as a
session bean. The default is “Stateless”. Admissible values are “Stateless” and “Stateful”. It is
not necessary to specify the attribute, if it can be inferred from the interface of the reference
or service. If the latter is conversational, the stateful session bean contract applies, and if it is
not conversational, the stateless session bean contract applies. A mismatch of the attribute
value and interface provided meta-data will raise an IllegalStateException at latest at
runtime. See also the section Interface Mapping.

¢ /binding.ejb/@ejb-version - the ejb-version attribute is used to indicate the EJIB client
view exposed by the EJB binding when used on an SCA service. This attribute has no
meaning when used on a reference. The value ‘EJB2’ indicates that an EJB client MUST
interact with the binding using the EJB 2.x client view. The value ‘EJB3’ indicates the desire
to expose an EJB 3.0 client view.

EJBSessionBeanBinding Specification V1.00 2 February 2007
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SCA Service Component Architecture

The base SCA binding schema provides an attribute called uri, that is used to denote the URI of
an endpoint. In the context of the SCA EJB binding, the uri attribute is defined as follows:

o /binding.ejb/@uri - optional attribute that specifies the URI of a session bean endpoint.
For EJB 2.x, this is the endpoint of the session home. For interoperability the form of the URI
is defined by CORBA in the CORBA Services specification [2], and is a standard URI form for
referring to remotable CORBA objects. Briefly, the corbaname URI format looks like this:

o corbaname:iiop:<hostName>:<port>/<key string># <path to home>

Typically, a corbaname URI doesn’t include all these components. The following example
shows a corbaname URI that uses the default ORB configuration to find an EJB home at
ejb/MyHome in the JNDI directory:

o corbaname:rir:#ejb/MyHome

Other forms of URI specification are admissible when interoperability is of no concern.

2.2 Interface Mapping

When used with the EJB binding, a service or reference interface must be compatible with a
session bean interface, according to the following rules:

e The interface offered by a reference MUST be remotable if the remote session bean interface
is being accessed, and MUST be local if the local session bean interface is being accessed.

e The methods on the session bean MUST be a compatible superset of the methods in the
interface used by the reference.

e The interface used by a reference MAY NOT contain any methods inherited from EJBObject or
EJBLocalObject.

e Compatibility for an individual method is defined by the SCA Assembly Model Specification
[4], and can be stated simply as compatibility of the signature. That is, the method name,
input types, and output types MUST be identical.

e The order of the input and output types also MUST be identical.

e Except for RemoteExceptions, the set of Faults and Exceptions declared by the SCA reference
interface MUST be the same or a superset of those specified by the EJB interface.

e The interface offered by a service or reference with an EJB binding MUST NOT be

conversational in the case of a stateless session bean and MUST be conversational in the case
of a stateful session bean (exposure and consumption).

EJBSessionBeanBinding Specification V1.00 3 February 2007
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e The interface offered by a service or reference MAY be an SCA business interface or an EJB
3.0 remote or local interface. The interface is considered non-conversational unless one of
the following conditions applies:

o The interface is marked as conversational using the @Conversational SCA annotation.
o The binding.ejb element has an attribute session-type with value “Stateful”.

e For bindings that consume EJB 3.0 beans, any method marked with the @endsConversation
annotation in the interface used by a reference MUST map to a method marked with
@Remove in the session bean’s implementation class. The interface used by a reference
SHOULD contain @endsConversation annotations on all methods that map to @Remove
methods in the session bean’s implementation class. This assures that the resources
associated with the binding are freed when the bean is no longer needed.

2.2.1 EJBObject and EJBLocalObject Interfaces

The interfaces exposed from EJB 2.X beans inherit from either EJBObject or EJBLocalObject.
EJBObject and EJBLocalObject contain methods directed toward the management of bean
instances, meaning that the exposed 2.X interfaces mix business and infrastructure methods in a
way that makes them poorly suited for use in SCA assemblies. EJB 2.X beans developed using
the “Business Interface Pattern” will already have an interface that is suitable for SCA assembly.
In other cases, a suitable interface may be quickly derived from the SessionBean interface.
However, the session bean interface itself cannot be used as the interface of a reference binding.

When SCA Services are exposed as EJB 2.X session beans, the exposed interface will inherit from
EJBObject or EJBLocalObject. Section 2.4 describes the behavior associated with each inherited
method.

2.2.2 Stateful Session Bean Home Interface

SCA services have no support for a concept like EJB home interfaces. Existing EJB 2.x stateful
session beans may however rely on the use of home interface Create<METHOD> methods for
initialization. In order to accommodate the use of the home interface for stateful session beans,
the following rules apply:

e Methods offered by the reference interface that are of the form
create<METHOD>(<arg>*) and that do not match any method on the EJB local or remote
business interface, according to the rules above, but do match a create<METHOD>
method on the bean’s corresponding local or remote home interface are mapped to that
matching home interface method. This mapping ignores javax.ejb.CreateExceptions.

e A call to such a method on a given service reference starts an SCA conversation and
creates a new session object for the stateful session bean by forwarding the call to the
mapped home interface create<METHOD> method.

See also the section Conversational Service of a Stateful Session Bean for more details on
conversations over stateful session beans via the EJB binding.
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2.3 Reference Binding

When used on a reference, the EJB binding specifies the means for connecting an SCA
component to a previously deployed or co-deployed session bean.

The reference interface used with the EJB binding can be either a remote or local session bean
interface. SCA deployment logic and the binding implementation will introspect the reference
interface class to determine whether it is local or remote. If an SCA component needs to access
both the local and remote interface of a session bean, then this should be modeled in SCA
assembly through two references, one with the local interface and one with the remote interface.

The /binding.ejb/@ejb-link-name and /binding.ejb/@uri attributes are mutually exclusive
when used on an SCA reference because they represent alternate ways to provide the same
configuration.

The following example shows a reference binding using a corbaname URI:

<reference name="CandidateCheck">
<interface.java interface="com.app.jobbank.CandidateCheck" />
<binding.ejb uri="corbaname:rir:#ejb/CandidateCheckHome" />
</reference >

The specific uri would be supplied prior to the completion of deployment.

The following example is a reference binding using an ejb-link.

<reference name="CandidateCheck">

<interface.java interface="com.app.jobbank.CandidateChk"/>
<pbinding.ejb ejb-link-name="candidateEJB.jar#CandidateChk" />
</reference >

2.3.1 Conversational Nature of Stateful Session Beans

Stateful session beans fit nicely into the SCA concept of a conversation (see SCA Assembly
Specification [4]). This section defines the rules for mapping Stateful Session beans to SCA
conversations.

When using an EJB 3 client view, the following rules apply:

e If there is no ongoing conversation, any call to a business method of the reference
interface creates a new session object (see [2]) for the bean and associates it with the
newly created SCA conversation.

e When the SCA conversation with a stateful session bean ends, for example as a result of a
call to CallableReference.getConversation().end(), the associated session object will be
removed.

EJBSessionBeanBinding Specification V1.00 5 February 2007
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e In order to assure the prompt release of resources associated with the referenced session
bean, clients are responsible for signaling the end of the conversation by calling a method
that maps to a method marked with the @Remove annotation in the session bean’s
implementation class. Calls to CallableReference.getConversation().end() can at most
release resources associated with the binding itself, and are not responsible for ending the
EJB conversation.

When using the EJB 2.x client view, the following rules apply:

e To start a conversation, the create<METHOD> mapping, as described in Interface
Mapping section, serves as starting point of an SCA conversation.

e Calling a business method before initializing the conversation will raise an
IllegalStateException. Similarly, a call to a reference interface method that was matched
against an EJB create<METHOD> method during an ongoing conversation will raise an
IllegalStateException.

e When the SCA conversation with a stateful session bean ends, for example as a result of a
call to ServiceReference.endSession(), the associated session object will be removed by
calling the EJB Home remove() method.

2.3.2 Exception Handling

Exception handling for conversations with session beans has been specified in chapter 13 of the
EJB 3 specification [2] and in Chapter 18 of the EIB 2.1 specification [2]. The reference binding
for session beans can be imagined to consist of two consecutive invocation paths:

1. SCA business interface to EIB business interface (if different)
2. EJB Business interface to session bean instance

For the second invocation path, the rules laid out in the EJB specification apply. For the first
invocation path, the following rules apply:

1. any business exception (see [3]) will be re-thrown by the binding implementation while
keeping the current conversation ongoing.

2. any other exception will be wrapped in a ServiceRuntimeException which will be thrown
by the binding implementation. Any ongoing conversation will be terminated.

2.3.3 Packaging

There is no requirement to package the session bean home interface or client stubs with an SCA
component that uses the Session bean binding. The Sesseion Bean binding implementation
should be able to dynamically lookup, create and invoke the bean without the usual EJB client
classes.

EJBSessionBeanBinding Specification V1.00 6 February 2007
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2.4 Service Binding

When used on an SCA service, the EJB SCA binding causes the service to be exposed as a
session bean. This enables a client that is using the EJB programming model to call the SCA
service using its native programming model.

The /binding.ejb/@homelnterface attribute is used to indicate the Session Home interface
that an EJB client will use to bootstrap itself with the SCA service, just as it would with any other
session bean. The current specification allows for home interfaces that have exactly one
create<METHOD> with no arguments.

The following is an example of a service using the EJB binding.

<service name="JobBank">
<interface.java interface="com.app.jobbank.JobBankService"/>
<binding.ejb
uri="corbaname:rir:#ejb/JobBankServiceHome"
homeInterface="com.app.jobbank.JobBankServiceHome"
ejb-link-name="jobbankEJB. jar#JobBankComponent" />
</service>

A corresponding local home interface com.app.jobbank.JobBankServiceHome looks like this:

package com.app.jobbank;

import javax.ejb.CreateException;
import javax.ejb.EJBLocalHome;

public interface JobBankServiceHome extends EJBLocalHome {
JobBankService create() throws CreateException;

}

Similarly, the remote home interface can be formulated by extending javax.ejb.EJBHome and
making sure to declare a RemoteException:

package com.app.jobbank;

import java.rmi.RemoteException;
import javax.ejb.CreateException;
import javax.ejb.EJBHome;

public interface JobBankServiceHome extends EJBHome ({
JobBankService create() throws CreateException, RemoteException;

}

In the corbaname used in this example, the first part of the URI (up to the #) would logically be
supplied by the target deployment environment. See [4] for a discussion of base URIs provided
by an SCA domain configuration. The remainder of the name would be provided prior to
completion of deployment. The example above shows the URI that a client would use after
deployment. Prior to deployment, it should be possible for an assembler or developer to specify
only the last portion of the URI (i.e. everything following the #).

EJBSessionBeanBinding Specification V1.00 7 February 2007
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The service interface used with the EJB binding can be either a remote or local session bean
interface. SCA deployment logic and the binding implementation will introspect the interface
class to determine whether it is local or remote. If an SCA component needs to be exposed as
both a local and remote session bean, then this should be modeled in SCA assembly through two
services, one with the local interface and one with the remote interface.

When used on a service binding, ejb-link-name and uri are NOT mutually exclusive. They each
provide a means for wiring to the SCA service depending on the locality of the client EJB
reference. For example, an SCA service packaged with an JEE EJB application could be exposed
for consumption by local EJB clients (using the ejb-link-name element) and remote EJB clients
(using the uri).

The service interface used with the EJB binding can be conversational. If so, the SCA service will
be exposed by a stateful session bean contract, so that EJB clients will be able to maintain
conversations across multiple method invocations, according to the EJB specification.

In that case, the creation of a Session Object (see [2]) marks the start of the conversation with
the SCA service and the removal of the Session Object marks the end the conversation.

If the service interface is not conversational, the SCA service will be exposed by the stateless
session bean contract, according to the EJB specification. In particular, there will be no
conversational service exposure, but instead, every stateless bean method invocation
corresponds to a non-conversational SCA service method invocation.

From the perspective of an EJB client (local and remote), SCA services that are exposed as
session beans (stateful or stateless) are not distinguishable from ordinary session beans.

Specifically, this means that a local client will be able to reference the SCA service as a session
bean using ejb-(local)-ref declarations in the appropriate locations and by issuing JNDI lookups
or relying on dependency injection mechanisms. If the service is exposed as EJB 2.x session
bean, by virtue of a home interface specification, the client needs to be aware of the EJB 2.x
home interface contract.

Similarly remote EJB clients are expected to be able to consume SCA services that are exposed
as session beans just as they are able to consume ordinary session beans.

2.4.1 Handling methods from EJBObject and EJBLocalObject

This section describes the behavior of the methods that EJB 2.X service bindings inherit from the
EJBObject and EJBLocalObject interfaces.

Method Behavior

Remove For conversational services, this is functionally
equivalent to a call to
ServiceReference.destroy. Any resources
associated with the binding, and the component
to which it promotes are released. For non-
conversational services, this is a no-op.

getPrimaryKey Throws an EJBException

isIdentical Tests whether the service component, to which
the binding of the current promotes, is the
same instance as the one to which the specified
object promotes.

getEJB(Local)Home Returns an implementation of the interface

EJBSessionBeanBinding Specification V1.00 8 February 2007
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specified as /binding.ejb/@homelnterface.
The instance may be used to create or remove
bean instances.

340
341
342
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3 Appendix A - Use Cases

The following use cases provide some examples of the usage of the SCA EJBSessionBean
binding.

3.1 Consuming an Existing EJB SOA Service

An SCA service is developed that needs to call a business service which is already deployed and
running in a Java EE server. The SCA service will be deployed into an SCA runtime somewhere
in the enterprise that is not necessarily a Java EE runtime. The business service was
implemented as a session bean. The SCA service defines a reference to the business service,
and the deployer attaches an EJB binding to the reference. In this use case, the EJB remote
interface is the business interface.

/Composite A \

E S@ -------- % Reference

\ /

SCA (non JEE) runtime

Figure 2: SCA Reference invoking EJB Session Bean

JEE runtime

The reference in the deployed sca.composite file looks like this:

<reference name="CandidateCheck">

<interface.java interface="com.app.jobbank.CandidateChk"/>
<binding.ejb uri="corbaname:rir:#ejb/CandidateChkHome"/>
</reference >

3.2 Exposing an SCA Service with an EJB SCA Binding

EJBSessionBeanBinding Specification V1.00 10 February 2007
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372 An SCA service is developed that will be called from a Java EE environment. The Java EE

373 programmer doesn't know the SCA programming model and therefore wants to use the Java EE
374 programming model that he knows in order to invoke the SCA service (i.e. new initialContext(),
375 nc.lookup(), etc.). In this case, the SCA service has to be deployed into a runtime that is

376 capable of supporting the EJB binding. Note that deployment of this service can result in the
377 generation and deployment of a session bean, along with its home interface. This aspect is

378 significantly different from the previous use case.

379

380

381

Composite A

—_-___

JEE application

or

J2SE application b SCA (non JEE) runtime
382 EJB SB Binding
383 Figure 3: SCA Service accessed as an EJB Session Bean
384
385 Since the client will use the standard Java EE programming model, the client needs to know the
386 home interface of the SCA service. The service in the sca.composite file will look like this:
387
388 <service name="CompanyInfo">
389 <interface.java interface="com.app.jobbank.CompanyInfo"/>
390 <binding.ejb uri="corbaname:rir:#ejb/CompanyInfoHome"
391 homeInterface="com.app.jobbank.CompanyInfoHome"
392 ejb-version="EJB2"/>
393 <reference>CompanyInfoComponent/CompanyInfo</reference>
394 </service>
395
396 The client code as per the standard Java EE programming model looks like this:
397
398 Context initialContext = new InitialContext (env);
399 CompanyInfoHome companyInfoHome= (CompanyInfoHome)
400 initialContext.lookup ("corbaname:rir:#ejb/CompanyInfoHome") ;
401
402 CompanyInfo companyInfo = companyInfoHome.create();
403 companyInfo.getCompanyInfo( "ACME Corp");
404
405
406
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3.3 Consuming Existing Local EJB SOA Services

This use case is similar to the use case in section 3.1, except that the SCA service is going to be
deployed into a Java EE capable JVM, and it is the same JVM as the EJIB service. In this use case,
the EJB's local interface is used as the business interface.

Note that the SCA client could also use the EIB remote interface. If an SCA component wanted to
access both the local and remote interface, then it would declare 2 references (one with the local
interface, one with the remote interface).

///’ComposHeA

EJB SB Binding

Hybrid SCA/JEE runtime — all in one JVM

Figure 4: SCA reference consuming a Local EJB service

The example below shows the usage of a local interface in the reference definition.

<reference name="CandidateCheck">
<interface.java interface="com.app.jobbank.CandidateCheckLocal"/>
<binding.ejb
uri="corbaname:rir:#ejb/CandidateCheckHome" />
</reference>

3.4 Exposing an SCA Service with a Local SLSB SCA Binding

This use case is similar to the use case in section 3.2, except that the SCA service is going to be
deployed into the same JVM as the client. This use case allows for the possibility that the SCA
service is exposed as a local EJB interface. Note that deployment of this service will effectively
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435 result in the generation and deployment of a session bean with a local interface and a local home
436 interface.

437

438

439

///'ComposneA ‘\\\

D)., S

EJB SB Binding K

Hybrid SCA/JEE runtime — all in one JVM

440

441 Figure 5: SCA Service exposed as a Local session bean

442

443 The following is an example:

444

445 <service name="CompanyInfo">

446 <interface.java interface="com.app.jobbank.CompanyInfoLocal"/>
447 <binding.ejb uri="corbaname:rir#ejb/CompanyInfoHome"

448 homeInterface="com.app.jobbank.CompanyInfoLocalHome" />
449 <reference>CompanyInfoComponent/CompanyInfo</reference>
450 </service>

451

452

453

454

455 3.5 Consuming an EJB Service inside a Java EE EAR file

456

457 This use case is similar to sections 3.1 and 3.3, except that the SCA service is going to be

458 packaged inside a Java EE EAR file. By packaging it in this way, the SCA reference binding can
459 be configured as if it were an <ejb-ref> with the <ejb-link> subelement.

460

461

462 The following is an example of the SCA reference binding.
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<reference name="CandidateCheck">

<interface.java interface="com.app.jobbank.CandidateChk"/>
<binding.ejb ejb-link-name="candidateEJB.jar#CandidateChk"/>
</reference >

The following is an <ejb-ref/> snippet that is functionally equivalent to the SCA reference above.

<ejb-ref>
<ejb-ref-name>CandidateCheck</ejb-ref-name>
<ejb-ref-type>Session</ejb-ref-type>
<home>com.app.jobbank.CandidateChkHome</home>
<remote>com.app.jobbank.CandidateChk</remote>
<ejb-link>candidateEJB.jar#CandidateChk</ejb-1ink>
</ejb-ref>

3.6 Exposing an SCA Service inside a Java EE EAR file

This use case is similar to sections 3.2 and 3.4, except that the SCA service is going to be
deployed inside a Java EE EAR file so that it can be referenced by an EJB client, using the EIB
assembly model.

Composite A

_____________ Reference

EJB SB Binding

Caller and SCA Composite within one EAR file

Figure 6: SCA Service with client within one EAR file

The following is an example of the SCA service binding.
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492 <service name="CompanyInfo">

493 <interface.java interface="com.app.jobbank.CompanyInfo"/>

494 <binding.eijb

495 homeInterface="com.app.jobbank.CompanyInfoHome"

496 ejb-link-name="companyInfoEJB.jar#CompanyInfoComponent"/>

497 <reference>CompanyInfoComponent/CompanyInfo</reference>

498 </service>

499

500 The following is an example of an EJB deployment descriptor created by the client that is wired to
501 the SCA Service binding.

502

503 <ejb-ref>

504 <ejb-ref-name>ejb/CompanyInfo</ejb-ref-name>

505 <ejb-ref-type>Session</ejb-ref-type>

506 <home>com. app.jobbank.CompanyInfoHome</home>

507 <remote>com.app.jobbank.CompanyInfo</remote>

508 <ejb-link>companyInfoEJB. jar#CompanyInfoComponent</ejb-1link>

509 </ejb-ref>

510

511

512 Note: There is a variant of this use case that should be considered. If the SCA service is in the
513 same EJB module as the client, then the ejb-link specified by the client does not have to include
514 the EJB module jar name.

515

516
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517 4 Appendix B - EJB Binding Schema

518

519 <schema xmlns="http://www.w3.0rg/2001/XMLSchema"

520 xmlns:sca="http://www.osoa.org/xmlns/sca/1.0"

521 targetNamespace="http://www.osoa.org/xmlns/sca/1.0"

522 elementFormDefault="qualified">

523 <include schemalocation="sca-core.xsd"/>

524

525 <element name="binding.ejb" type="sca:EJBSessionBeanBinding"
526 substitutionGroup="sca:binding" />

527

528 <simpleType name="BeanType">

529 <restriction base="string">

530 <enumeration value="stateless"/>

531 <enumeration value="stateful"/>

532 </restriction>

533 </simpleType>

534

535 <simpleType name="VersionValue">

536 <restriction base="string">

537 <enumeration value="EJB2"/>

538 <enumeration value="EJB3"/>

539 </restriction>

540 </simpleType>

541

542

543 <complexType name="EJBSessionBeanBinding">

544 <complexContent>

545 <extension base="sca:Binding">

546 <sequence>

547 <any namespace="##other" processContents="lax"

548 minOccurs="0" maxOccurs="unbounded"/>

549 </sequence>

550 <attribute name="homeInterface" type="NCName" use="optional"/>
551 <attribute name="ejb-link-name" type="NCName" use="optional"/>
552 <attribute name="session-type" type="sca:BeanType" use="optional"
553 default="stateless"/>

554 <attribute name="ejb-version" type="sca:VersionValue" use="optional"
555 default="EJB2"/>

556 <anyAttribute namespace="##any" processContents="lax"/>
557 </extension>

558 </complexContent>

559 </complexType>

560

561 </schema>

562
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