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SCA Service Component Architecture

1 Introduction

This document specifies the use of Service Compohehitecture (SCA) within and over the scope of
applications and modules developed, assembledyasichged according to the Java Platform Enterprise
Edition (Java EE) specification.

Java EE is the standard for Java-based entergmmieaions today. While it offers a rich set of
technologies, it does not define important concmsare inherently required in service oriented
architectures such as

Extensibility of component implementation technaésg
Extensibility of transport and protocol abstracon
a notion of cross-application assembly and conéion

The Service Component Architecture on the othedhmnovides a standardized and extensible assembly
language and methodology that can be layered onftepisting component models and runtimes.

While the Java EE client and implementation speaiion will focus on the projection of SCA’s contep

of assembly, implementation type, and deploymeid dava EE structures, it is expected that SCA
application assemblies will combine Java EE comptmeith other technologies. Examples of
technologies for which SCA integration specificagdave been completed include BPEL and the Spring
framework. It is expected that &CA enabled Java EE runtimwill offer a palette of technologies for
integration in an SCA assembly.

This specification defines the integration of SGAldava EE within the context of a Java EE apptinat
the use of Java EE components as service compongleimentations, and the deployment of Java EE
archives either within or as SCA contributionsislalso possible to use bindings to achieve seva bf
integration between SCA and Java EE. These bisding addressed in separate specifications: TBe EJ
Session Bean Binding Specification [2] describesetkposure and consumption session beans; the JIMS
Binding Specification [9] describes the exposurd eonsumption of Java Message System (JMS)
destinations; and a Binding Specification for J&emnectivity Architecture (JCA) adaptors should be
published in the near future (as of this writing).

2 Scenarios

As already informally introduced above, we will ube termSCA-enabled Java EE runtimeo refer to a
Java EE runtime that supports deployment and execat SCA-enhanced Java EE applications as well
as SCA-enhanced Java EE modules (see also settion 6

An SCA-enabled Java EE runtime that fully implensehis specification would support the use cases
defined in appendix A. They are demonstrating thewing scenarios:

2.1 Consume SCA-exposed services from Java EE compo  nents

For example, a web component should be able ttyeasisume a service implemented by a service
component, either by using SCA constructs in thelémentation of a Java EE component
implementation or via an EJB reference in combaratvith an EJB binding over an SCA service.

Java EE Integration Specification Draft 0.5 1 March 2008
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2.2 Use Session Beans as Service Component Implemen  tations

The recursive assembly model of SCA provides riglams of configuration and re-use of service
components that may be implemented as SCA compasitey some other implementation type. Session
beans are the Java EE component implementationlrandeserve also as service component
implementations.

2.3 Expose Enterprise Applications into an SCA doma in

The SCA Assembly specification describes a deploymedel for SCA contributions that provides
cross-enterprise application assembly capabilitiesn layered over Java EE.

2.4 Use Recursive SCA Assembly in Enterprise Applic  ations
SCA Assembly provides means to define sophisticapgdication assembly for enterprise applications.

2.5 Deploy SCA Components as a Part of a Java EE ap plication

SCA applications will typically combine Java EE quunents with components using other
implementation technologies, such as BPEL. It nbegpossible to deploy components implemented in
these “foreign” technologies as part of a Java fflieation, taking advantage of whatever tooling an
infrastructure support exists for the deploymertt Biiecycle management of Java EE applications.

2.6 Use Java EE Archives as Service Component Imple  mentation

It must be possible to create high level SCA appiins that contain multiple Java EE archiveshso t

the Java EE archives can be wired to each othetoacmimponents implemented using other technologies
This use-case requires a high-level view of theJ&lz application as a single SCA component, pragidi
services and consuming references as a single canpo

3 Overview of SCA Assembly in a Java Enterprise Edi  tion
Environment

This specification defines a model of using SCAeadsly in the context of a Java EE runtime that
enables integration with Java EE technologies fimeagrained component level as well as use of Java
EE applications and modules in a coarse-graingg laystem approach.

The Java EE specifications define various programgmiodels that result in application components,
such as Enterprise Java Beans (EJB) and Web dajmtisdhat are packaged in modules and that are
assembled to enterprise applications using a Jawaiig) and Directory Interface (JNDI) based systém o
component level references and component naming.

Names of Java EE components are scoped to thecaipph package (including single module application
packages), while references, such as EJB referemckgesource references, are scoped to the compone
and bound in the Environment Naming Context (ENC).

In order to reflect and extend this model with S&%embly, this specification introduces the conoépt
the Application Composite (see section 6.1.3) andraber of implementation types, such as the EJB
implementation type and the Web implementation tyipat represent the most common Java EE
component types (see section 5).

Implementation types for Java EE components adsoitiase component implementations with SCA
service components and their configuration, comgstf SCA wiring and component properties as well

Java EE Integration Specification Draft 0.5 2 March 2008
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as an assembly scope (i.e. a composite). Noteltbatse of these implementation types does notecrea
new component instances as far as Java EE is c@mtteBection 3.1 explains this in more detail.

In terms of packaging and deployment this spediboasupports the use of a Java EE application
package as an SCA contribution, adding SCA’s domataphor to regular Java EE packaging and
deployment.

In addition, the JEE implementation type provideseans for larger scale assembly of contributians i
which a Java EE application forms an integrated gfeat larger assembly context and where it is @géw
as an implementation artifact that may be depl@mabral times with different component configunasio
See section 7 for more details.

Through the extended semantics of the applicattonposite and by virtue of the component type
definition for the JEE implementation type, botlpegaches, local assembly within the Java EE package
as well as a coarse-grained use, can be combirteduwintroducing model friction.

3.1 Life-Cycle Model for Service Components from Ja  va EE Components

The EJB implementation type and the Web implemamntaype differ from other SCA implementation
types in that they refer to components whose lfdecis not completely controlled by the SCA rurgim
implementation but rather in a shared respongibilith a Java EE runtime.

This model is motivated by several considerations:

EJB and Web components may be invoked out-of-baord &n SCA perspective: for example via
a JNDI lookup and invocation in the case of a sgsbean, by receiving a JMS message in the
case of a Message-Driven bean, or by an HTTP réquése case of a web application.

At latest at the point of time of an invocationaio SCA enhanced component, the runtime has to
provide component instances and Java EE configuré#.g. inject EJB references) on the one
hand, while an SCA component context associatell thvé component has to be uniquely
identified and applied (e.g. by injecting SCA refeces) on the other hand.

This specification defines the following rules tletitninate potential ambiguities:

A Java EE component must not be used more thanasiceplementation of an SCA service
component within the assembly of a Java EE appdicagackage (an EAR archive, or a
standalone web application module, or a standdi@zmodule).

If a Java EE component that has a component tgesfig¢ and/or is enhanced by SCA
annotations is not used as a component implementhti an explicit service component
declaration within the assembly of a Java EE appba package, then it will not be associated
with a component context and any SCA annotation caayge an error or may be ignored.

Furthermore the following life cycle handling rulagply:

The component life cycle of an SCA enhanced Javadfiponent (see [4]) is nested within its
Java EE component life cycle. More specifically:

o Component initialization of an SCA enhanced Javac&fponent will happen before any
SCA-defined life-cycle callback or business metimabcation (or HTTP request in the
case of a web application) occurs.

Java EE Integration Specification Draft 0.5 3 March 2008
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o If an EJB has a PostConstruct interceptor regidieremponent initialization will happen
before the interceptor is called.

0 No business method invocation (or HTTP requedténcase of a web application) on the
service component will occur after scope destrucfi®. while and after @Destroy life
cycle methods are called) and before the compdnesteémentation instance is finalized.

The point in time of deployment of an SCA enhangaea EE component is exactly the point in
time it is deployed as a Java EE component.

3.2 Mapping a Java EE Component’s Environmentto Co  mponent Type
Data

In the absence of optional extensions, the compdgpa of a Java EE component (such as a Servlet or
Enterprise Bean) does not contain SCA referenceweMer, as an optional extension, an SCA runtime
can choose to provide the capability of re-wirintBEeferences using SCA. If an SCA runtime proyide
this optional extension, then the following rulejgplied:

Each EJB 3 remote reference of each session béhim wWie Java EE application is exposed as an SCA
reference. Each EJB reference has a target (vilteidava EE application) that is the EJB iderdibg

the configuration metadata within the JEE appiicat it is this target which may be overriddenay
new target identified in the SCA metadata of themgonent using the JEE application. The multipfici
of the generated reference is 0..1. The generafetknce must require the “ejb” intent :

<intent name="ejb" constrains="sca:binding">

<description> The EJB intent requires that allref semantics required by the Java EE specific&bioa
communication to or from an EJB must be honore@sddption>

</intent>

As an additional vendor extension, each environraatry with a simple type may be translated into an
SCA property. The name of the property is derifrech the name of the resource, according to the
algorithm given below. The XML simple type of thE& property is derived from the Java type of the
environment entry according to the following typapping:

Environment Entry Type XSD Type
String String
Character String
Byte Byte
Short Short
Integer Int

Long Long

Java EE Integration Specification Draft 0.5 4 March 2008
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Boolean Boolean
Double Double
Float Float

Note that SCA names for references are of the XNdhetha type NCName, while Java EE names for
EJB references are of a type that allows a largaracter set than what is supported in NCNames. The
following escape algorithm defines how to transtaenes of EJB references and into names of SCA
references:

1. Replace all “/” characters by “ " (underscore) cwers

2. All remaining characters that are not supported@Name are escaped as XML entities or
character references.

These optional extensions are in no way requirdzetprovided by any given SCA runtime and thag as
result, it is unadvisable to rely on the capabitityewiring EJB references when porting applicasio
between different runtimes.

4 Scope and Limitations of the Specification

Various parts of this specification are limited hwiespect to what version of Java EE specificatibag
refer and apply to.

<implementation.ejb/> is only defined for EJB versB and higher.
<implementation.web/> is only defined for Servi8PJspecification version 2.5 and higher.

<implementation.jee/> is only defined for Java Eéh&ves that are compliant to Java EE 5 and
higher

5 Java EE Component Based Implementation Types

The elementary building block of SCA assembly s 8ervice Component. In order to provide firstglas
capabilities for exposure of services or consunmptibservice components, we define implementation
types that represent the most prominent applicattonponent in Java EE applications: Enterprise
JavaBeans (EJB) and Web application components.

The intention is to define a convenient implemeatatnodel for developers of these components. For
example, a web component developer can use SCAatiums such ag@Referencéo declare service
component references in the web component impleatient

5.1 Using Session Beans as Implementation Types
Session beans are the Java EE means to encapgmugatess logic in an environment that manages
remoting, security, and transaction boundariesvi&zicomponents play a similar role in SCA and so
session beans are the most obvious candidatesriaces component implementation in a Java EE
environment.

Java EE Integration Specification Draft 0.5 5 March 2008
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The SCA service programming model described ingSgmbles the EJB 3.0 programming model, for
instance in its use of dependency injection. ABJB 3.0, and unlike EJB 2.x, service interfacesalo
need to extend any framework defined interfaces.SEA-enabled Java EE runtime MUST support EJB
3.0 session beans as implementation types. An &@Mled Java EE runtime is not required to support
EJB 2.1 session beans as SCA component implenmntgpes. Handling of other JavaEE components,
such as Message Driven Beans, is discussed inskat&ons.

Services and references of service componentssaceiated with interfaces that define the set of
operations offered by a service or required byfereace when connecting (“wiring”) with other se®s
and references directly or via bindings. Interfdeénitions are hence an important part of the ragde
meta-data and we need to define the particulantiésterfaces derived from Java EE components

5.1.1 Mapping EJB business Interfaces to SCA Servic e Interfaces

The service interface derived from the businessfate of an EJB 3 session bean is comprised of all
methods of the EJB business interface. Furthermore:

The service interface is remotable if and only isiderived from a remote business interface.
In the case of a business interface of a statedisn bean:

The service interface is treated as conversational

Methods of the interface that are implemented bye@&/e methods are treated as

@EndsConversation methods of the interface.

5.1.2 The Component Type of an Unaltered Session Be an

The component type of a session bean that doasseainy SCA annotation and is not accompanied by a
component type side file is constructed accordnth¢ following algorithm:

1. Each EJB 3 business interface of the session baasldtes into a service by the unqualified
name of the interface according to section 5.1JB Ex component interfaces are ignored.

2. Remote EJB 3 references MAY translate into an S€férences according to section 3.2.

3. Each Simple-Typed Environment Entry of the ses8@Y translate into an SCA property
according to section 3.2.

For example:

' packageservices.accountdata;
201 .

. import javax.ejb.Local;

203

: @Remote

. public interface AccountService {
206
207

AccountReport getAccountReport(String customerld);

with a session bean implementation

Java EE Integration Specification Draft 0.5 6 March 2008
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211 .

' import javax.ejb.Stateless;
213

. @Stateless
' public classAccountServicelmpimplements AccountService {
216 .
217
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public AccountReport getAccountReport(String customefld)

...
return null;

- <%ml versiors"1.0" encoding"UTF-8"?>
1 <componentTypamlns="http://www.osoa.org/xmlns/sca/1 9"
226 |

<servicename="AccountService*
<nterface.javanterface="services.accountdata.AccountService"

</service

5.1.3 Dependency Injection

Any session bean (or other Java EE construct)drsdrving as the implementation type of an SCA
service component may use dependency injectiondoige handles to the services wired to the
component by the SCA assembly. Dependency injectiay also be used to obtain the value of
properties, a handle to the ComponentContext,eagrte to the callback service and attributesef th
current conversation. The following table showss dnnotations that may be used to indicate thesfiet

properties to be injected.

Annotation Purpose

@Callback Session beans only: Mark method/fielcctdiback injection
@ComponentName Injection of component name

@Context Injection of SCA context into member vialgsof service component instanc
@Property Injection of configuration propertiesnr&C configuration

@Reference Injection of Service references

@ConversationID Stateful Session beans only: ligeaf a conversation id

A complete description of these annotations, ardstlues associated with them, is given in the Java
Common Annotations and APIs specification [5].

Java EE Integration Specification Draft 0.5 7 March 2008
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When a session bean uses dependency injectioogtit@iner MUST inject these references after the
bean instance is created, and before any businetb®ds are invoked on the bean instance. If tha be
has a PostConstruct interceptor registered, depegdejection MUST occur before the interceptor is
called.

EJB’s dependency injection occurs as part of canstn, before the instance processes the firgicer
request. For consistency, SCA’s dependency imgeailso occurs during this phase. Instances of
stateless session beans are typically pooled bgahi&iner. This has some consequences for the
programming model for SCA.

In general, the values returned from the injectech@onentContext must reflect the current state in
which the SCA component is being called. In patéc the value of getRequestContext() MUST return
the request context of the current service call tim® request context for which the bean was ityjtia
created.

See also section 3.1 for an overview over thechide handling of SCA-enhanced Java EE components.

5.1.4 Providing additional Component Type data for a Session Bean

Several of the annotations described in [4] infeesthe implied component type of the session bean (
other Java EE construct). The following table shidlve annotations that are relevant in a SCA-edable
Java EE runtime.

Annotation Purpose

@Property Adds a property to the implied compoigme. The type of the property is
obtained through introspection.

@Reference Adds a reference to the implied compgdgpa. The interface associated
with this wire source is obtained through introgpet In the case a field is
annotated with both @EJB and @Reference, SCA woirggrides the EJB
target identified by the configuration metadatéhn the JEE application by,
a new target according to SCA wiring rules. B ®CA reference is not
wired, the value of the field is the target EJBlatermined by Java EE
semantics.

@Service Session beans only: Allows the specificadif which of of the bean’s EJB
business interfaces should be exposed as SCA ssrvithe business
interface indicated in this annotation MUST BE E3Business interfaces.
The service name of the implied component servidebe the unqualified
name of the interface. A remote interface is cagrgid a remotable SCA
interface. If the @Service annotation is not usedaponent services will be
generated for each business interface exposedelyedn, as described in the
section on the component type of unannotated SeBsans.

An SCA-enabled Java EE runtime MUST observe theipé annotations and use them when
generating an implied component type.

Note that the set of annotations relevant to Jd&vasEa subset of those defined in [4]. Many of the
remaining annotations duplicate functionality athgavailable using Java EE annotations. An exarsple
SCA’s @Remotable tag, which duplicates functiogaditeady available using Java EE's @Remote tag.
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To prevent redundancies and possible inconsistgnitie annotations given in [4] but not listedha t
above table MUST be ignored.

5.1.4.1Example of the use of annotations:

Using annotations, it is easy to create a componéhta more complex component type. Continuirgy th
example from section 3.1.1, we now add propertnesraferences that can be injected based on the
components use in an SCA assembly.

. packageservices.accountdata;

272 |

273
274

" import javax.ejb.Stateless;
- import org.osoa.sca.annotations.*;

275 |

276

- import services.backend.BackendService;

277 |

278
279

280
281

. @Stateless

. public classAccountServicelmpimplements AccountService {
@Referenc@rotected BackendService backend,;
@Propertyprotected String currency;

282 |

283 |
284
285
286
287

288
289

290
291

292 |
293 |
294
295 |
296
297
298

299

300

301
302
303

304

public AccountReport getAccountReport(String customefld)
...
return backendcustomerld, currency);

- <?xml versior"1.0" encoding"UTF-8"?>

. <componentTypamlns="http://www.osoa.org/xmins/sca/1 9"

<servicename="AccountService*
<nterface.javanterface="services.accountdata.AccountService"

</service

<propertyname="currency"s

<referencename="backend>
<nterface.javanterface="services.backend.BackendService"

. <freference

i </componentType

5.1.5 Using a ComponentType Side-File

Using SCA annotations, a service component develogre easily create session beans that imply a
complex component type. If further tuning of tleerponent type is necessary, a component type side
file may be included in the contribution. The campnt type side file follows the naming pattern

META-INF/<bean name>.componentType
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and is located in the ejb module containing thenbekhe rules on how a component type side filesadd
the component type information reflected from thenponent implementation are described as parteof th
SCA assembly model specification [3]. If the compintype information is in conflict with the
implementation, it is an error.

If the component type side file specifies a serumterface using a WSDL interface, then the bean
interface MUST be compliant with the specified WSRBkcording to the rules given in section 'WSDL 2
Java and Java 2 WSDL' in the Java Annotations d?ld Specification [4].

Use of the side file is recommended in cases wiher€ omponentContext API will be used instead of
dependency injection to obtain service referen&ace there is no annotation, introspection woll ne
able to see the need to insert a new referencehatoomponent type.

5.1.6 Creating SCA components that use Session Bean s as Implementation

Types
In order to declare a service component instareeishmplemented as a session bean, an
implementation.ejldeclaration can be put in some composite defimifsze below). It has the following
pseudo schema:

The ejb-link-name attribute uniquely identifies tB&B that serves as the component implementation.
The format of the value is identical to the forroftheejb-link tag in a Java EE deployment descriptor.
In the case that the SCA contribution containirgg¢bmposite file is an application EAR file, it is
possible that several session beans have the same in that case the value of the ejb-link elemaumt
be composed of a path name specifying the ejbgjataining the referenced enterprise bean with jie e
name of the referenced enterprise bean appendeskpadated from the path name with a ‘#’. The path
name is relative to the root of the EAR. In theecthat SCA contribution is an EJB module’s JAR,fil
the path name may generally be omitted.

The following example declares a service componantedoeancomponenin the composite
beancompositef the namespadatp://www.sample.org Beancomponents implemented by the bean
SimpleBeanin the ejb-modulenodule.jar. Beancomponenexposes a service, named after the bean’s
business interface name, that is promoted to thgosite level:

1 <?xml versiors"1.0" encoding"UTF-8"?>
335 !
336
337
338 |
339
340 .
341 |
342 .
: </composite

<compositename="beancompositetargetNamespaeéhttp://www.sample.org"
xmlns="http://www.osoa.org/xmins/sca/1®"

<servicename="AccountReporting’promote="beancomponent/AccountServi¢e"
<componenhame"beancomponent

<implementation.ejlejb-link="module.jar#SimpleBear#
</componerw
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5.1.7 Limitations on the use of Session Beans as Co  mponent Implementation

Session beans that serve as SCA implementatiom®aszthe-less session beans, and may be found and
used just like any other session bean, for instathceugh dependency injection via an @EJB anraotati
or though JNDI lookup.

An enterprise bean accessed through normal Javadiiods can contain SCA annotations such as
@Reference or @Property, or may look up its coméigon through the API, and therefore, require
configuration from the SCA runtime.

Therefore, within the assembly of the contribugg@tkage, a session bean may be used as service
component implementation at most once. Whetheetiterprise bean is accessed through standard Java
EE means, or through an SCA reference, the sanmes@omponent configuration is used (see also
section 3).

The EJB Specification defines a container contitzat defines what behavior implementations may
expect from the container, and what behavior thrgainer can expect from the implementation. For
instance, implementations are forbidden from mamgglass loaders and threads, but on the other, hand
implementations need not be programmed for thraéetys since the container guarantees that no bean
instance will be accessed concurrently. In an @8abled Java EE runtime, both parties are expéated
continue to abide by this contract. That is, &ieesbean that is serving as an SCA implementayipa
must continue to be a well-behaving EJB, abstaifioigp thread and class loader management, and the
SCA-enabled Java EE runtime must also continuel@aye as in accordance with the EJB container
contract.

5.1.8 Use of Implementation Scopes with Session Bea ns

The lifecycle of a stateless session bean is npaated by its use in an SCA context. The instéce
returned to the free pool as soon as it finisheg@eg the request, regardless of whether thewa

made over an SCA wire or over using an EJB projgatb In the terminology provided in [4], a staiss
session bean always has a STATELESS implementstigpe. An SCA-enabled Java EE runtime is not
required to provide means for tuning or customizimg behavior.

Similarly, the lifecycle of a stateful bean is, dgfault, not impacted by its use in an SCA contéitie

bean instance remains (modulus passivation/aativatycles) until it times out or one of its @Remove
methods are called. In the terminology providef#iina stateful session bean has CONVERSATIONAL
implementation scope.

5.1.9 SCA Conversational Behavior with Session Bean s

The SCA Assembly Specification [3] introduces tbaaept ofconversational interfacef®r describing
service contracts in which the client can rely onwersational state being maintained between cails,
where the conversational identifier is communicaeparately from application data (possibly in
headers). Note that a conversational contrachass@association with a conversationally scoped
implementation instance such as stateful beanid®estl.1 defines how business interfaces are nthppe
to SCA service. SCA conversational interface mostye used with a stateless bean.
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5.1.10 Non-Blocking Service Operations

Service operations defined by a Session Bean’sibssiinterface may use the @OneWay annotation to
declare that when a client invokes the serviceater, the SCA runtime must honor non-blocking
semantics as defined by the SCA assembly Speaiic{d].

5.1.11 Accessing a Callback Service

Session Beans that provide the implementation & &@nponents and require a callback service may
use @Callback to have a reference to the callbackce associated with the current invocation itgdc
on a field or setter method.

5.2 Using Message Driven Beans as Implementation Ty  pes

Message Driven Beans are the JavaEE construcofmuming asynchronous messages. Message Driven
beans may patrticipate in SCA assembly as the imgatéation type of a component that does not offer

any services, but may be configured or wired frMbassage-driven beans cannot be instantiated

arbitrarily often due to their association with f8@A-controlled endpoints (typically IMS). Thenefo

within the assembly of the application packageeasage-driven bean may be used as service component
implementation at most once (see also section 3).

5.2.1 Dependency Injection

A message driven bean that is the implementatipa tf an SCA component may use dependency
injection to acquire references to the servicegavio the component by the SCA assembly. Deperdenc
injection may also be used to obtain the valueroperties or a handle to the component’s component
context. The following table shows the annotatithrag may be used to indicate the fields or progeto

be injected.

Annotation Purpose

@ComponentName Injection of component name

@Context Injection of SCA context into member vialgsof service component instance
@Property Injection of configuration propertiesnr&C configuration

@Reference Injection of Service references

A complete description of these annotations, ardstlues associated with them, is given in the Java
Common Annotations and APIs specification [4].

When a message driven bean uses dependency injatiocontainer MUST inject these references after
the bean instance is created, and before any lmssmethods are invoked on the bean instancee If th
bean has a PostConstruct interceptor registergeéndency injection MUST occur before the intercepto
is called.

See also section 3.1 for an overview over thecjfde handling of SCA-enhanced Java EE components.
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5.2.2 The Component Type of an Unaltered Message Dr iven Bean

Unlike Session Beans, Message Driven Beans doawa business interfaces. Therefore, the component
type implied from a message driven bean does ffiet ahy SCA services. The bean may, of course, be
accessed indirectly over a binding.jms call tagsociated queue, but this is not transparenetS @A
assembly.

The component type of a message driven bean tlestmnt use any SCA annotation and is not
accompanied by a component type side file is canstd according to the following algorithm:

1. Remote EJB 3 references MAY translate into an S€f@rences according to section 3.2.

2. Each Simple-Typed Environment Entry of the ses8i&Y translate into an SCA property
according to section 3.2.

5.2.3 Providing additional Component Type data for a Message Driven Bean

Several of the annotations described in [4] infeesthe implied component type of the session bean (
other Java EE construct). The following table shidlve annotations that are relevant in a SCA-edable
Java EE runtime.

Annotation Purpose

@Property Adds a property to the implied comporgoe. The type of the property is
obtained through introspection.

@Reference Adds a reference to the implied compgdgpa. The interface associated
with this wire source is obtained through introgpmet

An SCA-enable Java EE runtime MUST observe theipeé@nnotations and use them when generating
an implied component type.

5.2.4 Creating SCA Components that use Message Driv.  en Beans as

Implementation Types
Since both Message Driven Beans and Session BealEnterprise Java Beans, both can be uniquely
referenced in an ejb-link. Therefore, no new tagaeded to declare a service component instaatesth
implemented as a Message Driven Bearningslementation.ejifdescribed in section 5.1.6 above) can be
used in both cases.

5.2.5 Limitations on the Use of Message Driven Bean s as Component
Implementation

A few limitations with respect to use as servicemponent implementation apply to Message Driven
Beans:

A Message-Driven Bean may not be given an impleatemt scope.

A Message Driven Bean cannot be used to provideaersational service. It may, of course,
access conversational services.
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5.3 Mapping of EJB Transaction Demarcationto SCAT ransaction Policies

The EJB programming model supports a concept dbaoer managed transaction handling in which the
bean provides class-level or method-level infororabin transaction demarcation that is observedidy t
EJB runtime implementation. SCA’s policy framewd@8kin conjunction with the transaction policies
specification [10] defines an extended transaati@marcation model using SCA policy intents.

However, since EJB transaction attributes can fieeteon the class as well as on the method-I¢kel,
EJB model more fine-granular than SCA'’s transactmael and a simple mapping to SCA policies is not
possible.

For class-level transaction demarcation, the falhgwable illustrates the mapping of EJB transarctio
attributes to SCA transaction implementation pekci

EJB Transaction SCA Transaction Policy, required SCA Transaction Policy, required
Attribute intents on services intents on implementations
NOT_SUPPORTED | suspendsTransaction

REQUIRED propagatesTransaction managedTransagidral
SUPPORTS propagatesTransaction managedTransgtioa.
REQUIRES_NEW suspendsTransaction managedTransaygtbal
MANDATORY propagatesTransaction managedTransagiobhal
NEVER suspendsTransaction

Note: in the case of MANDATORY and NEVER demarcasippolicy mapping is not completely
accurate as these attributes express responstitifithe EJB container as well as the EJB impléanen
rather then expressing a requirement on the secaicsumer (see [8]).

We require that EJB’s transaction model stays umgéd by SCA, and an SCA-enabled Java EE runtime
MUST adhere to the rules laid out in [8].

5.4 Using Web Modules as Implementation Types

As with Message Driven beans, web modules mayqgyaatie in SCA assembly as the implementation
type of a component that does not offer servicespniay be configured or wired from.

5.4.1 Dependency Injection

A web module may use dependency injection to aeqeiierences to the services wired to the component
by the SCA assembly. Dependency injection may la¢sosed to obtain the value of properties or a
handle to the component context. The followindgathows the annotations that may be used to itedica
the fields or properties to be injected.

Annotation Purpose

@ComponentName Injection of component name

@Context Injection of SCA context into member vialgsof service component instance
@Property Injection of configuration propertiesnfr&C configuration
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@Reference Injection of Service references

A complete description of these annotations, aed/t#iues associated with them, is given in the Java
Common Annotations and APIs specification [4].

Dependency injection of values configured from S&&urs in exactly those locations that the web
container can inject values based on the Java Bfgooation. An SCA-enabled Java EE server MUST
be able to perform dependency injection on thewalhg artifacts.

Name Interface or Class

Servlets javax.servlet.Servlet

Servlet filters javax.servlet.ServletFilter

Event listeners javax.servlet.ServletContextListene

javax.servlet.ServletContextAttributeListener
javax.servlet.ServletRequestListener
javax.servlet.ServletRequestAttributeListener
javax.servlet.http.HttpSessionListener
javax.servlet.http.HttpSessionAttributeListener
javax.servlet.http.HttpSessionBindingListener

Taglib tag handlers javax.servlet.jsp.tagext.JspTag
JavaServer Faces Plain Old Java Objects (POJOs)
technology-managed

beans

See also section 3.1 for an overview over thecjfde handling of SCA-enhanced Java EE components.

5.4.2 The Component Type of an Unaltered Web Module

Since it does not offer SCA services the compohgrg of a web module does not contain any SCA
services. However, it may contain references angeties.

The component type of a web application that de¢sise any SCA annotation and is not accompanied
by a component type side file is constructed adogrtb the following algorithm:

1. Remote EJB 3 references MAY translate into an S€férences according to section 3.2.

2. Each Simple-Typed Environment Entry of the ses8@Y translate into an SCA property
according to section 3.2.

5.4.3 Providing additional Component Type Data for a Web Application

Several of the annotations described in [4] infeesthe implied component type of the Web applicatio
The following table shows the annotations thatralevant in a SCA-enabled Java EE runtime.

Annotation Purpose
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@Property Adds a property to the implied comporgoe. The type of the property is
obtained through introspection.

@Reference Adds a reference to the implied compdgpa. The interface associated
with this wire source is obtained through introdjmet

An SCA-enable Java EE runtime MUST observe theipeé@nnotations and use them when generating
an implied component type. All files where depameinjection may occur (see the table in section
5.4.1) MUST be inspected when generating the irdpgiamponent type.

A web component can provide additional compongoe tyata in the side file
WEB-INF/web.componentType
in the web module archive. Using Web Modules adémgntation Types

5.4.4 Using SCA References from JSPs

JavaServer Pages (JSP) tag libraries define déelgrenodular functionality that can be reused hy a
JSP page. Tag libraries reduce the necessity te@ilabge amounts of Java code in JSP pages by giovin
the functionality of the tags into tag implemerdatclasses ([6]).

Following this philosophy, a JSP tag library wi# lmade available to expose SCA components in JSP
pages. The following snippet illustrates the usamSCA reference using the tag library:

503

504 |

505

506

. <sca:reference name="service" type="test. MySericehe="1" />

507

508
509

510
511
512
513
514
515

516
517
518
519

520
521
522

| <% service.sayHello(); %>

An SCA-enabled Java EE runtime MUST support the SGR tag library by providing implementations
of the tag-class and tei-class. The servlet coetdinsting the webapp will instantiate new instanafe

the tag-class whenever it comes across the SCAfispgag in a JSP page. The tag-class is respan$ibl
doing dependency injection into the JSP page basdke properties provided to the JSP page. The
default scope of the object injected is PageCorR&GE_SCOPE. However all the scopes MUST be
supported as defined the Java Servlet specificgion

In order to access SCA configuration from JSP paiféB page authors MUST import the SCA tag
library provided by the SCA runtime and provideth# properties necessary for dependency injection.
The required properties are the name of the referembe injected, and the type of the field (SErvi
interface class name).

All tag libraries are required to provide a Taglaky Descriptor (TLD). The information provided biav
the tag library descriptors will be used by the vapplication container to handle processing of tadke
jsp page. The TLD of the SCA tag library is shomitie following code box

Java EE Integration Specification Draft 0.5 16 March 2008



523

524
525
526
527

SCA Service Component Architecture

i <?xml version = '1.0" encoding = 'ISO-8859-1'?>

. <IDOCTYPE taglib PUBLIC "-//Sun Microsystems, IN@TD JSP Tag Library 1.2//EN"
. "http://java.sun.com/xml/ns/javaee/web-jsptagligr& 1.xsd">

. <taglib version="2.1">

528 |

529 |
530 |
531
532 !
533

<tlib-version>1.0</tlib-version>
<short-name>SCA-JSP</short-name>
<uri>http://www.osoa.org/sca/sca_jsp.tld</uri>
<description>A tag library for integrating scanggonents with jsp
</description>

534 !

535 |
536 |
537
538

<tag>
<name>reference</name>
<tag-class><!—To be provided by the SCA runtimplementation </tag-class>
<tei-class><!—To be provided by the SCA runtimplementation </tei-class>

539 !

540 |
541
542
543
544

<attribute>
<name>name</name>
<required>true</required>
<type>java.lang.String</type>
</attribute>

545 |

546 |
547
548
549 |
550 |

<attribute>
<name>type</name>
<required>true</required>
<type>java.lang.String</type>
</attribute>

551 !

552 |
553 |
554 |
555
556 |

<attribute>
<name>scope</name>
<required>false</required>
<type>java.lang.Integer</type>
</attribute>

557

558 |

<body-content>empty</body-content>

559

560 |

</tag>

561 |

562

563
564

565
566

. </taglib>

5.4.5 Creating SCA Components that Use Web Modules  as Implementation
Types

Theimplementation.weliag can be used to declare a service componédristimaplemented by the web
component. It has the following pseudo-schema.
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As for message-driven beans, a web component caartfgured at most once per assembly of the
contribution package.

5.4.6 Limitations on the Use of Web Modules as Comp  onent Implementations
Because each module is associated with a uniquextaoot, web modules may be used as service
component implementation at most once (see alsmBee’).

Furthermore, a web module may not be given an imeigation scope.

6 SCA-enhanced Java EE Archives

The following sections provide a detailed descoiptdf how to make use of SCA concepts within and
over the scope of Java EE applications and Java&tttiles.

We will use the termSCA-enhanced Java EE applicatiomhen referring to Java EE applications that
are composed from a mix of Java EE artifacts atagebCA artifacts and additional implementation
artifacts.

Similarly we will use the terrsCA-enhanced Java EE modufer a corresponding construction
pertaining to a Java EE module, and we will usa¢h@ SCA-enhanced Java EE archiwwhen referring
to either construct.

6.1 Assembly and Deployment of SCA-enhanced Java EE  Archives

In this section we will see how to apply SCA asslgmebncepts when assembling and deploying SCA-
enhanced Java EE applications. The SCA assembtyfispion [3] defines a language and model to
make effective use of the implementation typestandings described in this specification and other
specifications (as far as supported by the targgime environment).

The reader should be familiar with the conceptstanas of the SCA assembly specification [3].

In order to provide a visual representation of agdg and deployment related examples, we use the
following graphical notation:
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some hon-sca
implementation
artifact in the
contribution (a class, .
aweb component, a something non-

session bean...)

a contribution

“‘implemented by*

composite

a composite defined by
a SCDL artifact inside
the contribution

“inclusion of*

“result of inclusion”

domain composite

Note: Java EE archives, SCA-enhanced or not, nsylsd used as service component implementations
via the Java EE implementation type. See sectifmn hore details.

6.1.1 Java EE Archives as SCA Contributions

A Java EE archive, for example a Java EE applicairca Java EE module (a Web application, an ejb
module), can be used as an SCA contribution (sge [3

We will use the terndava EE contributionfor a Java EE archive that is used as an SCA iboititn.

A Java EE archive that is being used as an SCAibatibn must still be valid according to Java EE
requirements, containing all required Java EEautd (e.g., META-INF/application.xml in an .eaejil

Many Java EE implementations place some additi@talirements on deployable archives, for instance,
requiring vendor specific deployment descriptorsla&a EE archive that is an SCA contribution should
also fulfill these additional, implementation sgecconstraints.

As with any regular SCA contribution a Java EE dbaotion may be associated with a set deployment
composites that can be deployed to the SCA domaidiava EE archive that is being used as an SCA
contribution indicates its deployment compositssyall as any imported or exported SCA artifacys, b
providing an SCA Contribution Metadata Document at

META-INF/sca-contribution.xml
Section 10.1.2 of the SCA Assembly Specificatiojd@scribes the format and content of this document

A META-INF/sca-contribution-generated.xmfile may also be present. An SCA-enabled Java EE
runtime MUST process these documents, if preseadtdaploy the indicated composites.

Java EE Integration Specification Draft 0.5 19 March 2008



611
612
613
614

615
616
617
618
619

620
621

622
623
624
625
626

627

628
629

637
638

639
640

645
646

SCA Service Component Architecture

Implementations that support an install step sepdram a deployment step may use the add
Deployment Composite function (SCA Assembly 1.1%).40 allow composites to be added to an
installed SCA-enhanced Java EE archive without fyiodj the archive itself. In this case, the
composites will be passedly value

The deployment of a set of deployment composit@as fa Java EE contribution, including the exposure
of components in the virtual domain composite ahexternal bindings, takes plateaddition toJava

EE deployment: every Java EE component in the egapdin’s deployment descriptors (including EJB3
implied deployment descriptors) will be deployedhether it is mentioned in a composite or not. 3se a
section 3.1.

Irrespective of how many SCA deployment composatesdeployed from a Java EE contribution, only
one Java EE deployment will occur.

For example, the composite below and the followdagtribution metadata document would lead to
exposure of a contribution of a service componamedorg.sample.Accountingo the domain
composite. This component exposes a single seAdceuntReporting that is implemented by the EJB
session beamodule.jar#RemotableBearassuming that the session b&emotableBearhas one
business interface by the nasevices.accouting.AccountReportir{gee also 5.1.2).

1 <?xml versiorF"1.0" encoding"UTF-8"?>

. <compositename="AccountingToDomain"
630 !
631
632 |
633 !
634 .
635 !
636
. </composite

targetNamespaeéhttp://www.sample.org"
xmins:sample”http://www.sample.org"
xmins="http://www.osoa.org/xmlns/sca/1®"

<componennhame="org.sample.Accounting*

<implementation.ejlejb-link="module.jar#RemotableBear"
</componer#

- <?ml versior"1.0" encoding"UTF-8"?>

. <contributionxmlns="http://www.osoa.org/xmins/sca/1.0"
641 !
642
643 |
- </contribution>

xmins:sample"http://www.sample.org®

<deployablecomposite"sample:AccountingToDomair®

Using the diagram notation introduced above we get
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=
o

648 While this kind of assembly is very practical faprdly achieving domain exposure of service
649 components implemented in a Java EE contributiqrovides little encapsulation and information
650 hiding for application level assembly that is rmbe exposed in the domain.

inc

647

651 6.1.2 Local Assembly of SCA-enhanced Java EE Applic  ations

652 On an SCA-enabled Java EE runtime SCA assembly@stéava EE assembly by providing a framework
653 for additional implementation types, bindings, avidng capabilities. For instance, SCA makes it

654 possible to wire an EJB component to a BPEL proc&ssh application internal wiring, between

655 standard Java EE components and SCA component@whpkmentations may not be Java classes
656 (supported implementation and binding types willcaurse, vary from implementation to

657 implementation) is a major benefit of SCA.

658 Users should take advantage of this benefit withegtiring explicit contribution of components teet
659 domain and it is often advantageous to separataegpkcation’s internal wiring from the componettiat
660 the application wishes to expose in the domaipaiticular, to encapsulate the internal wiring and
661 components.

662 Nevertheless, consistency with SCA’s assembly maatglires having a well define URI path from the
663 domain to any deployed service component.

664 Therefore, in order to achieve a compliant contidyuon the one hand and yet reflect a Java EBEwach
665 locally scoped assembly, an application assemhlauld introduce an intermediate composite thatis i
666 turn used as a domain deployed component impleti@mtas shown in the following abstract

667 construction:
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In order to ease the implementation of this typaggblication assembly approach and in order toigeov
a developer-friendly, convenient local assemblyS@A-enhanced Java EE applications, SCA enabled
Java EE runtimes must support the application caitgo

6.1.3 The Application Composite

A Java EE contribution may define a distinguishechposite, thepplication compositethat supports
the use of SCA programming model within the scopi® Java EE archive.

The application composite has two particular chiaréstics:

1. The application composite may be directly or indieused as an composite implementation or
by inclusion into some deployment composite.
However, if that is not the case, the SCA impleragoh MUST logically insert a deployment
composite into the archive that contains a singlamonent, named after the application
composite, that uses the application compositésasiplementation. In addition this deployment
composite MUST be deployed into the domain. Counsetly the services and references that
were promoted from the application composite appsgd into the domain.

2. The application composite supports automatic (lyinclusion of SCDL definitions that
reproduce the component type of the JEE implemient&gpe into the composite’s component
type. See section 7.1.3 for a detailed descrigifcthe includeDefaults feature.

Application archives (.ear files) that are beingdias SCA contributions define the application cosite
by a composite definition at

META-INF/application.composite
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in the enterprise application package. The Javapegification also supports deployment of single
application modules. This method of deploymentadipularly popular for web application modules but
also used for EJB modules and resource adapterlesode treat single modules as a simplified
application package. The application compositetiese archives is defined at

WEB-INF/web.composite
for web modules, and in
META-INF/ejb-jar.composite
for EJB modules.

For example the followingpplication.compositdile configures a property of a session bean
RemotableBearand exposes its remote interface service to theadousing a default web service
binding.

i <?xml versiorF"1.0" encoding"UTF-8"?>

. <compositename="accounting_application”
targetNamespae&éhttp://www.sample.org"
xmins="http://www.osoa.org/xmins/sca/1®"

704 |

705 |
706
707

<servicename="AccountReporting’promote="beancomponent/AccountServiceRemeote"
<binding.wg>
</services

708

709
710
711 |
712

713
714

715
716

<componennhame"beancomponent'
<implementation.ejlejb-link="module.jar#RemotableBear"
<propertyname="currency’>EUR<jroperty

</componer#

. </composite

By definition the application composite implies tpeneration of a deployment composite that dephoys
single component to the domain like this:
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binding.ws

implied (no scdl
artifact required)

717

718

719 The EJB-implemented service componeaancomponenimay be modified in a later version so that it
720 makes use of another service compom&nércomponen{whose implementation technology we ignore
721 for the sake of the example). It can do so by nyialf the application composite but without changiisg
722 domain exposure:
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6.1.4 Domain Level Assembly of SCA-enhanced Java EE  Applications

As applications expose themselves in the SCA dontiaty make themselves available for SCA wiring.
In this way, SCA allows Java EE applications tacduss application wiring. To illustrate this, we
proceed with the example. Another enterprise apptin, can wire to the provided service by prawida
suitable deployment composite. In the example belssume the following contribution metadata
document:

- <?xml versior="1.0" encoding"UTF-8"?>
. <contributionxmins="http://www.osoa.org/xmins/sca/1.0"
' xmins:here"http://www.acme.con®

: <deployablecomposite"here:LinkToAccounting/>
1 </contributior»

- <?ml versiors"1.0" encoding"UTF-8"?>

i <compositename="LinkToAccounting"

: targetNamespaeéhttp://www.acme.com”
xmins:here"http://www.acme.com"
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xmins="http://www.osoa.org/xmlns/sca/1®"

<componennhame"com.acme.TicketSystem"
<implementation.compositgame="here:ticketing_application*
<referencename="AccountReporting"
target"org.sample.Accounting/AccountReportig"
</componer#

1 <?xml versiors"1.0" encoding"UTF-8"?>
. <compositename="ticketing_application"
754
755
756 |
757
758
759 |
760
761
762
763
| </composite

targetNamespae&&http://www.acme.com"”
xmins="http://www.osoa.org/xmins/sca/1®"

<componennhame"web">
<implementation.welmodule="web.war'/>
</componer

<referencename="AccountReporting'’promote="web/AccountReporting>

Note that the application composite is used asw@ponment implementation of a composite that is
included into the domain. This way, the applicattemposite can participate in domain assembly
explicitly (rather than implicitly as demonstrateefore).

The example above results in the wiring of a refeedccountReportingof the web componenteb.war
to the domain level serviagg.sample.Accounting/AccountReporting.

This assembly example has the following graphieptesentation:
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web.war

binding ws

7 7 2 domain

773

774  Again, to justify the introduction of an intermetiacomposite in the contribution on the left hai® s
775 assume the web application was modified to usehanddcal service componeygtanother
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e

Note that the new component could be introduced kogal change of the application composite without
affecting the overall assembly.

6.1.5 Import and Export of SCA Artifacts
The import and export of SCA artifacts across abations for example to be used as composite
definitions is described in the assembly specificat

For the specific case of the location attributéhefimport element of thRIETA-INF/sca-
contribution.xml document a vendor specific resolution mechanisoulshbe provided.

7 Java EE Archives as Service Component Implementat ions

The previous section described how Java EE arclemede represented in SCA where each of the Java
EE components in the archive get mapped to sep@@#ecomponents. We also allow an alternative
formulation, where the entire archive to be repmése as a single coarse-grained component withih. SC

The JEE implementation typesupports this use. It has the following pseud@seh

i <implementation.jearchive="...">
790

<xs:any>*

</implementation.jee

Thearchive attribute specifies a relative path to the JavaaEfhive that serves as implementation artifact.
The context of that relative path (the value “S'tle location of the artifact that contains the
implementation.jeeelement. All Java EE components contained in tbieize will deployed, regardless

of any SCA enhancements present (see also secfipn 3
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Every deployed SCA component using the JEE impleatiem type represents a deployment of the
referred Java EE archive. Implementers are encedremgmake use of the extensibility of the JEE
implementation type declaration to provide deplogtran meta-data as to support vendor-specific
deployment features as well as multiple deploymehtse Java EE archive.

The archive that is referred to by <implementajee® may be an artifact within a larger contribnot{ae.
an EAR inside a larger ZIP file), or the archiveynitaelf be a contribution. In the latter cases th
@archive attribute can be left unspecified, andattehive will be assumed to be the archive of the
contribution itself.

The component type derived from a Java EE archepedds on whether it has been enhanced with SCA
artifacts and contains an application compositeatr— as described in following sections.

7.1 The Component Type of a non-SCA-enhanced Java E E Archive

Java EE modules, in particular EJB modules and kivetiules are frequently designed for re-use in more
than one application. In particular EJB sessiombgmovide a means to offer re-usable implementatio

of business interfaces. In addition Java EE modtdesuse EJB references as a point of variation to
integrate with the assembly of a hosting applicatio

7.1.1 The Component Type of non-SCA-enhanced EJB Mo  dule

The component type of an EJB module, with respetié JEE implementation type is defined by the
following algorithm:

1. Each EJB 3 business interface with unqualified eauth of a session bedreantranslates into a
service by the namgean_intf The interface of the service is derived as irise®.1.1.

2. Each EJB 3 reference with name$ of a session bedean translates into an SCA reference of
namebean_ref The interface of the reference is derived acogrddo section 3.2. The reference’s
name may require escaping as defined in sectian 3.2

For example, an EJB 3 modulusemodule.jamay contain a session bean definitigsesOthersBean

. packagecom.sample;

822 !

823
824

- import javax.ejb.EJB;
' import javax.ejb.Stateless;

825 |

826 |

827

- @Statelegmame=UsesOthersBea"
' public classUsesOthersBeamplements UsesOthersLocal {

828

829 |
830

@EJB
private IUOBRefServiceef;

831 |

832 |

...

833 |

835
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that, by use of annotations in this case, has &wr&&rence by namesom.sample.UsesOthersBean/ref
and the business interfatéOBRefService(note that alternatively the EJB reference coaldehbeen
declared in the module’s deployment descripd&TA-INF/ejb-jar.xml).

When applingmplementation.jedhis would result in a component type of the fafilog form:

- <?ml versiors"1.0" encoding"UTF-8"?>

i <componentTypa&mlns="http://www.osoa.org/xmins/sca/1®"
842
843 |
844
845 .
846 !
847
848
. </componentType

<servicename="UsesOthersBean_UsesOthersLozal"
dnterface.javanterface="com.sample.UsesOthersLocé
<kervice

<eferencaename="UsesOthersBean_com.sample.UsesOthersBear_ref"
dnterface.javanterface="com.sample.lUOBRefServicé>
<fkeference

7.1.2 The Component Type of a non-SCA-enhanced Web  Module
As for EJB modules, Web Modules may be re-usabite.domponent type of a Web module conforming
to the Java Servlet Specification Version 2.5 ([§}lefined as follows:

1 Each EJB 3 reference with name of translates into an SCA reference of naefeThe interface of
the reference is derived according to section 2. reference’s name may require escaping as
defined in section 3.2.

For example, a Web application with the followingr8et

' packagecom.sample;

859 !

' import java.io.lOException;
861
862

import javax.ejb.EJB;

- import javax.servlet.ServletException;
. import javax.servlet.ServletRequest;
“import javax.servlet.ServletResponse;
866 :

public classReusableServiletxtendsjavax.servlet.http.HttpServlenplementsjavax.servlet.Servlet {
868 ! .
869
870 !
871 .
872 !
873 !
874 .
875 !
876

@EJB
private UsesOthersLocalobean

public void service(ServletRequest req, ServletResponse resp)
throws ServletException, IOException {
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implies the following component type

1 <?ml versiors"1.0" encoding"UTF-8"?>

. <componentTypamins="http://www.osoa.org/xmins/sca/1:9"
881
882
883 !
i </componentType

<eferencename="com.sample.ReusableServlet_uobean”
dnterface.javanterface="com.sample.UsesOthersLoc#&
<fkeference

7.1.3 The Component Type of a non-SCA-enhanced Java EE Application
The component type of a non-SCA-enhanced Java Rlcaton is defined as follows:

Each EJB 3 session bean business interface withalifigd namantf of a session bean with mapped
namemnametranslates into a service by the nam@ame_intf. The interface of the service is
derived as in section 5.1.1. The service nameligstito escaping rules as described in section 3.2

In the absence of optional extensions, the compdypa of a non-SCA-enhanced Java EE application
does not contain SCA references. However, as aongbtextension of the way in which SCA support is
provided for Java EE applications, an SCA runtirae choose to provide the capability of re-wirinddEJ
references using SCA. If an SCA runtime provides optional extension, then the following rule is
applied:

Each EJB 3 remote reference of each session belim wie Java EE application is exposed as an SCA
reference. If the remote reference has the mafrend the name of the session bedmeisnname the

SCA reference name Imeanname_ref The reference has an interface derived accotdisgction 3.2.
The reference name is subject to the escaping aslégscribed in section 3.2. Each EJB reference
has a target (within the Java EE application) ihéte EJB identified by the configuration

metadata within the JEE application - it is thigjea which may be overridden by a new target idiexati

in the SCA metadata of the component using thealiflication. The multiplicity of the generated
reference is 0..1. The generated reference mgsirecthe “ejb” intent :

<intent name="ejb" constrains="sca:binding">

<description> The EJB intent requires that allref semantics required by the Java EE specificitioa
communication to or from an EJB must be honore@sddption>

</intent>
This optional extension is in no way required tgbavided by any given SCA runtime and that, as a

result, it is unadvisable to rely on the capabitityewiring EJB references when porting applicasio
between different runtimes.
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911 7.2 The Component Type of an SCA-enhanced Java EE A rchive

912 A Java EE archive that contains an application cusite (see the section 6.1.3) has the componeat typ
913 of the application composite as its component typen used with the JEE implementation type.

914 Example: Let’'s assume the right hand side apptiodtiom the example in secti@omain Level

915 Assembly of SCA-enhanced Java EE Applicatimas packaged in an archiapplication.earand would
916 be used as part of a larger non-Java EE contribtitiat declares a service component in some other
917 composite that uses the archaygplication.earas implementation artifact.

918 In that case the component type of the EAR archiveld expose one service, tAecountReporting
919 service:

920 | <?ml versior="1.0" encoding"UTF-8"?>
921 | <componentTypamins="http://www.osoa.org/xmins/sca/1®"

922 <servicename="AccountReporting>

923 | <binding.wg>

924 <interface.javanterface="services.accounting.AccountReportifwg"
925 </services

926 | </componentType

927

928 Or, graphically:
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This way, the application composite provides fimahged control over what services, references, and
properties are exposed from a Java EE archive.

In cases where a given non-enhanced Java EE aiishalready in use as a service component
implementation and the need arises to extend 8@% assembly meta-data, it is desirable to have a
smooth and controlled transition from the exposie®#ned for non-enhanced archives.

That can be achieved using theludeDefaultsattribute that can be specified on composite and
component elements. It has the default vafats& and is defined in the name space
http://www.osoa.org/xmins/sca/1.0/jee

Using this attribute on the application composit@smposite declaration with a valueue” leads to a
(logical) inclusion of SCDL definitions into the glcation composite that reproduce the compongre ty
of the Java EE archive as if it was not SCA-enhdnce

For a Java EE application archive, the included B@&xonstructed by the following algorithm:

1. For every EJB or web module that has servicesferarces exposed according to seckoror!
Reference source not found.a corresponding implementation.ejb or impleméotatveb
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component is included, if that EJB or Web moduledsused as a component implementation
elsewhere already.

2. For every service or reference that is derived i@ating to sectiorkError! Reference source not
found., a composite level service or reference declarasoncluded, by the same name,
promoting the corresponding EJB service or refexenc

Corresponding algorithms apply for the case obaddlone Web module (section 7.1.2) and a standalon
EJB module (section 7.1.1).

Example (continued): Assume furthermore that the Baddulemodule.jaradditionally contains the
AccountServicelmpkession bean of section 5.1.2 and the applicatomposite is modified as shown
below (note the use aricludeDefaulty.

 <?xml versiors"1.0" encoding"UTF-8"?>

. <compositename="accounting_application™

: targetNamespaeéhttp://www.sample.org"
xmlns=http://www.osoa.org/xmins/sca/1.0
xmins:scajeghttp://www.osoa.org/xmlins/sca/l.0/jee
scajee:includeDefaultstrue”
>

<servicename="AccountReporting’promote="beancomponent/AccountServiceRemote"
<binding.wg>
</servicer

<componenhame"beancomponent
<implementation.ejlejb-link="module.jar#RemotableBear"
<propertyname="currency’>EUR<jroperty
, </componer#
. </composite

That alone would not change the component typbeatchive. However, if we additionally assume the
session beaAccountServicelmplwas given a mapped narservices/accounting/AccountServicthe
component type of the EAR archive would expose sewices AccountReporting
services_accounting_AccountService_AccountService

The logical include to the application compositastaucted following the algorithm above is this:

| <servicename="services_accounting_AccountService_AccountSetvice
' promotes"[some name]/AccountServicé*

<componenhame="[some name}
<implementation.ejejb-link="module.jar#AccountServicelmpi*
\ </componert
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986 | <componentTyp&mlns="http://www.osoa.org/xmins/sca/1®"

987 <servicename="AccountReporting>

988 <binding.wg>

989 ! </service>

990

991 ! <servicename="services_accounting_AccountService_AccountSer{ice"
992 : </componentType

993

994  Or, graphically:

a non-
s \ D
S )
bean < . = -ear/>

995

996 The same result can be achieved by declaringhttiede Defaultsattribute on a component declaration
997 that uses thAccountServicelmpkession bean as implementation:

998 : <ml versior="1.0" encoding"UTF-8"?>

999 ' <compositename="accounting_application"

1000 targetNamespaeéhttp://www.sample.org"
1001 xmlns="http://www.osoa.org/xmins/sca/1.0"
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<servicename="AccountReporting"

promote="beancomponent/AccountServiceRemote"
<binding.wg>

<[service

<componenhame"beancomponent

<implementation.ejlejb-link="module.jar#RemotableBear®
<propertyname="currency’>EUR<jroperty

</componer#

<componennhame="accounting'jee:includeDefaults’true”>

<implementation.ejlejb-link="module.jar#AccountServicelmg§

</componer

</composite
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9 Appendix A — use cases

9.1 Technology Integration

SCA can be used as the scale-out model for Jawapglcations, allowing Java EE components to use,
be used by, and share a common deployment lifegyitecomponents implemented in other
technologies, for instance, BPEL.

As an example, imagine a sample shop in which taphyc Ul is implemented as a servlet or a JSF, the
persistence logic is implemented in JPA and expoasety session beans, but the order process is
implemented in BPEL. Using standard technologles JavaEE components would have to access the
BPEL process over its exposed web services. Cealgtin order for the implemented persistenceclogi
to be used from the BPEL process, the session easisbe exposed as web services, typically using
JAX-WS.

There are several drawbacks to this approach. €uunally, the BPEL process is part of the applaati
however, in the standard deployment described altbeeBPEL process is deployed separately from the
Java EE application; they do not share life cyclanfyastructure. The use of WebServices as wire
protocol imposes other drawbacks. Transaction gemant and enforcing security policies become
much more difficult, and the overhead associatel service invocations increases.

To make the example a bit more concrete, let ugimeathat the application’s web front-end,
implemented as a servlet, will invoke the BPEL s The BPEL process will, in turn, invoke a
session bean called “OrderService”, which usest#eAnology to persiste the order information.

The first step might be to prepare the servlet &k@rthe cross technology call. This is done sinbply
adding a field with the appropriate business iatezf and annotating it with an @Reference tag.

' public class ControllerServlet extends HttpServiet implements Servlet {
1063
1064
1065
1066 !
1067
1068
1069
1070

@Reference protected |IOrderProcess orderProcess;

protected void service(HttpServietRequest request,
HttpServietResponse response) throws Exception {

orderProcess.placeOrder(orderData);

Such a snippet should be familiar to anyone whousas the EJB client model. The main difference
between the @EJB and the @Reference annotatibati€@EJB tells the user which technology is being
used to implement the service, whereas @Refereases$ this undetermined.

The next step in creating a cross technology agipdic in SCA is to create the assembly file thaikso
together our components, and links each to an imgxeation. In this case, there are three SCA
components: the web front-end, the BPEL comporaert,the EJB that offers the persistence service.
Note that there may be many more EJBs and web coemp® in our Java EE application, we do not need
to represent them all as SCA components. Onlyetldasa EE components that will be wired to or from,
or otherwise configured from SCA, need to be regmeed in the SCA assembly.

The following figure shows how the components areked together.
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Application composite

The composite file looks like this:

i <sca:component name="OrderService">
<sca:implementation.ejb ejb-link="shop.ejb.jar# OrderService"/>
<sca:service name="I0rderService">

<sca:interface.java

interface="sample.shop.services.|OrderSe rvice"/>

</sca:service>
- </sca:component>
i <sca:component name="shop.ui>
<sca:implementation.web war="shop.web.war"/>
<sca:reference name="orderProcess" target="Orde rProcess"/>
. </sca:component>
i <sca:component name="OrderProcess">
<sca:implementation.bpel process="shop.bpel" ve rsion="2.0"/>
<sca:.reference name="orderServicePL" target="0Or derService">
1 <sca:service name="OrderProcessRole"/>
i </[sca:component>

There are several ways in which such a cross-téagyp@application could be deployed. If we consider
the BPEL process to be part of the applicationceptually on the same level as the application @areb
EJB components, then it makes sense to deployrdiss technology application as @8A-enhanced
Java EEarchive,that is, the SCA and BPEL artifacts are packedl iné EAR file. The following figure
depicts the contents of this the enhanced archive.

application.ear

shop.ejb.jar
shop.web.war shop.bpel
Shoppingcartservic
2]
OrderService CatalogServic

application composite
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The advantage of deploying an SCA-enhanced Javarétttve is that we can leverage the tooling,
monitoring and application lifecycle managementatality already present on the Java EE server.

9.2 Extensibility for Java EE Applications

SCA\ Java EE can be used for the following probleencompany (let's call it ACME) wishes to prawid
a Java EE application to its customer so that tistotner can integrate this application into its own
environment. Ideally the application should havesgredefined "extension points" which would allow
the customer to hook its own implementations okierdefault one. For example the customer may wish
to override some specific logic provided by the pamy acme in an EJB and instead introduce its own
existing functionality written in some proprietargn-Java programming model or via some of the
predefined SCA possibilities (another EJB, JMS, dEi etc.)

Here it is assumed, that the company ACME will pfete explicitly some extension points, another
possible use case that optionally some SCA runtmmgg support is to allow each remote ejb refereace
be reconfigured , please see section - 7.1The Component Type of a non-SCA-enhanced Java EE
Application) for more information.

The exposure of the extension point by the ACME gany can be done in several way - fine grained
approach using implementation.ejb as in sectioroblising implementation.jee as in section 7, by
explicit usage of componentType side files or bgasing extension points via the @Reference
annotation, via usage of application.composite withudeDefaults or via usage of other composite
definitions.

Here it is demonstrated just one such approach :
The EJB from ACME would look like

| package com.acme.extensibility.sample;

- import javax.ejb.Stateless;

. import org.osoa.sca.annotations.Reference;
1131

1132

. @Stateless(name=" ACMEBean ")

. public class BaseBean implements BaselLocal {

A default value for the fields would be the EJBda$ined by the Java EE specs, however by usage of
@Reference, it is indicated that it is possiblensang SCA to override that and inject a proxy téap@f
transferring the request according to the SCA rules

. private @Reference @EJB com.acme.extensibilityisitainterface
. extensionPoint;

1141 |

' public void businessLogic() {

1143 |
1144

extensionPoint.doSomething();
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In order to contribute to the SCA domain and expgbseaeference, the ACME company has put the
following two artifacts in the META-INF directoryfdhe EAR :

1 <?xml version="1.0" encoding="UTF-8"?>

- <contribution xmins="http://www.osoa.org/xmins/st&"
1151
1152 |
. </contribution>

xmins:acme="http://www.acme.com.org">
<deployable composite="acme:AcmeContpbsime"/>

1 <?xml version="1.0" encoding="UTF-8"?>

. <composite name="AcmeCompositeName"
1158
1159
1160 !
1161
1162
1163 !
1164 |
1165 !
1166
1167 |
. </composite>

targetNamespace="http://www.acme.com"
xmins:acme="http://www.acme.com.org"
xmins="http://www.osoa.org/xmins/scal’s.

<component name="ACME_component ">
<implementation.ejb ejbkiriACMEJAR .jar#ACMEBean "/>
<reference name="extensomni>
<interface.java inteda"com.acme.extensibility. Extensioninterface"/>
</reference>
</component>

After exposing the extension point in such way dalivering the EAR to the customer, the customer ca
wire to it via SCA to its own non-Java technology XThe following contribution to the domain
demonstrates how this can be done...

1 <?xml version="1.0" encoding="UTF-8"?>
- <composite name="CompositeName"

1175
1176
1177
1178 |
1179
1180
1181
1182
1183 |
1184
1185

targetNamespace="http://www.org.customer.foo"
xmins:customer="http://www.org.customer.foo"
xmins="http://www.osoa.org/xmlns/sca/1.0">

<component name="CustomerCode">
<implementation.xyz attribute="someDataForX{yz"
<service name="ExtensionTarget">
<interface.java interface="com.acme.extetigjtfExtensioninterface"/>
</service>
</component>
<wire source="ACME_component/extensionPoint" ¢ég&xgCustomerCode/ExtensionTarget"/>

- </composite>
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10 Appendix B — Support for SCA Annotations

The following table provides information whether/AS&nnotations are supported in EJB classes or
session bean interfaces. Some of the annotatefiveed in [4] are redundant to Java EE annotatésnts
concepts. These are labelled as "May be suppoitadgxpected for SCA runtimes supporting these
annotations to detect impossible combinations\iwdate the Java EE specifcations and reject such
deployments. Other annotations are labeled as teagupported” because they represent optional

features.

SCA Service Component Architecture

AllowsPassByReference

May be supported

This imttd the runtime,
which can be disregarded

Callback Must be supported

ComponentName Must be supported

Constructor NOT supported There are no constrsiGgioEJB
Context Must be supported

Conversational Must be supported Each interfastatefull EJB is

treated as it has
@Conversational, so the
annotation is redundant. In case
of stateless EJB-s the stateless
semantics still remains, please
see the comment for
conversationlD

ConversationAttributes

May be supported

Providirays to control the
expiration of statefull EJBs by
maxAge, maxldleTime

ConversationlID

Must be supported for stateful
May be supported for stateless

If there is @Conversational on
the interface of stateless bean,
conversationID will be generate
by the runtime and may be
inserted, the stateless semantic
will still be in effect

Destroy May be supported Equivalent to @PreDestroy
EJB
Eagerinit NOT supported There is no composite scip

he

N
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1196
1197
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has no meaning

EndsConversation

May be supported

Methods thaharked
@Remove should be treated as
the corresponding interface
method is marked
@EndsConversation.

Interface methods marked
@EndsConversation MUST hav
corresponding implementation
methods marked @Remove.

Init

May be supported

Equivalent to @postConstimict
EJB

Authentication , Confidentiality,
Integrity , Itent, PolicySets,
Requires

Must be supported on fields
already annotated with
@reference

May be supported on class,
session bean interface or on fie
annotated with @EJB

Intent, Qualifier

NOT supported

Not relevant, nematations
cannot be defined via EJB

OneWay Must be supported on fields | There are async call in EJB 3.1
already annotated with
@reference
Must be supported as an
annotation on interface methods.
Must not be supported on class
session bean interface or on field
annotated with @EJB
Property Must be supported
Reference Must be supported
Remotable May be supported Redundant to @Remote.
Scope May be supported @ Stateless and @Stateful a
mappings of stateless, and
conversational scopes.
Service May be supported

11 Appendix C — Schemas

<?xml| version ="1.0"
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1198 <xs:schema xmins ="http://www.osoa.org/xmlins/sca/1.0"

1199 xmins:xs ="http://www.w3.0rg/2001/XMLSchema"

1200 targetNamespace ="http://www.osoa.org/xmlIns/sca/1.0"

1201 elementFormDefault  ="qualified" >

1202

1203 <xs:include schemalocation ="sca-core.xsd" />

1204

1205 <xs:element  name="implementation.ejb" type ="EJBImplementation”

1206  substitutionGroup ="implementation" >

1207 <xs:complexType  name="EJBImplementation" >

1208 <xs:complexContent >

1209 <xs:extension base ="Implementation" >

1210 <xs:sequence >

1211 <xs:any namespace ="##other"  processContents ="lax"
1212 minOccurs ="0" maxOccurs ="unbounded" />

1213 </ xs:sequence >

1214 <xs:attribute name="ejb-link" type ="xs:string"

1215 use="required" />

1216 <xs:anyAttribute namespace ="##any" processContents ="lax" />
1217 </ xs:extension >

1218 </ xs:complexContent >

1219 </ xs:complexType >

1220 <xs:element  name="implementation.web" type ="Weblmplementation"

1221  substitutionGroup ="implementation" >

1222 <xs:complexType  name="Weblmplementation" >

1223 <xs:complexContent >

1224 <xs:extension base ="Implementation” >

1225 <xs:sequence >

1226 <xs:any namespace ="##other"  processContents ="lax"
1227 minOccurs ="0" maxOccurs ="unbounded" />

1228 </ xs:sequence >

1229 <xs:attribute name="war" type ="xs:string" use ="required" />
1230 <xs:anyAttribute namespace ="##any" processContents ="lax" />
1231 </ xs:extension >

1232 </ xs:complexContent >

1233 </ xs:complexType >

1234 <xs:element  name="implementation.jee" type ="JEEImplementation”

1235  substitutionGroup ="implementation" />

1236 <xs:complexType  name="JEEImplementation" >

1237 <xs:complexContent >

1238 <xs:extension base ="Implementation” >

1239 <xs:sequence >

1240 <xs:any namespace ="##other" processContents  ="lax"
1241 minOccurs ="0" maxOccurs ="unbounded" />

1242 </ xs:sequence >

1243 <xs:attribute name="archive" type ="xs:string"

1244  use="required" />

1245 <xs:anyAttribute namespace ="##any" processContents ="lax" />
1246 </ xs:extension >

1247 </ xs:complexContent >

1248 </ xs:complexType >

1249 </ xs:schema >

1250 12 Appendix D — Open Issues
1251
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1252 #3: Deployment Plan as <implementation.jee/> prigper

1253

1254  Currently, <implemention.jee/> provides a meanassociation with a deployment plan via an <any>
1255 extension.

1256 A proposal was brought forward to instead referemdeployment plan by a component type property.
1257 Example (following that proposal):
1258 Deployment composite:

1259 ' <composite>

1260 <component name="x">

1261 | <property name="plan” .../>

1262 <implementation.jee archive="ccc”/>
1263 ! </component>

1264 : </composite> :
1265

1266 Application.composite

1267

1268 ' <composite>

1269 | <property name="plan” type="xs:any"/>
1270 | <component name="y">

1271 | <property name="z" source="$plan"/>
1272 <implementation.xyz>

1273 </component>

1274 : </composite>

1275

1276 Example (w/o component type property):

1277 | <composite>

1278 <component name="x">

1279 <implementation.jee archive="ccc.ear">

1280 <orcl:plan attr="true” file="deplplan.jar’/>
1281 </implementation.jee>

1282 | </component>

1283 | </composite>

1284

1285 See alsohttps://sca.projects.dev2dev.bea.com/serviets/Reg@hi$t=Java&msgNo=1265
1286
1287

1288 #4: Use of JSP tag <sca:reference/> (dgi@ag SCA References from J§Wseither equivalent to a
1289 component context lookup or to a component coriteiup AND a component type reference definition
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In the latter case, parsing of all JSPs would lmessary to compute the component type of a web
application. In Java EE, the construction of adagdeployment descriptor of a web application doeats
require such parsing. Apart from the extra effibiis not untypical to include JSPs in a web at thay
only be used depending on configuration.

Proposals:
(Henning:) <sca:reference/> should be just a corapboontext lookup of a ref.

({$not sure}:) <sca:reference/> should be referestearation and lookup

Issue #10 [Scope]: Should the Java EE integrapec provide an SCA interpretation of JAX-WS
annotations/features as far as supported in Ja®a EE

Suggestions :
Michael Rowley :

When a session bean is used as a component impbgroar(section 5.1), if it is also marked as an
@WebService, then the generated component typeNaWST include a Web Service binding in
addition to the SCA binding for the service. Iln@rto represent the fact that the SCA bindingilis s
available, the service should have both a <bindisg.declaration as well as a <binding.sca> dectarat
The binding.ws declaration should be configured way that is consistent with any JAX-WS
annotations that are in the class (possibly bytpwrto an appropriately generated WSDL).

If the component implementation includes an @WelSeRef annotation, then the component type
SHOULD include a corresponding SCA reference wilAP intent. The name of the SCA reference
SHOULD be the @WebServiceRef name attribute. Ve of the reference SHOULD be the interface
specified in the value attribute of the @WebSeReke

Mike Edwards :

Why wouldn't we make this a more general spectferandling of JAX-WS - and put this style of
material into the common annotations specificatmnlava - the JEE spec then makes a fairly trivial
reference to that material.

Issue #17: SCDL (and referenced) artifact locatishsuld be resolved consistently with the JAX-WS
mechanism (and its vendor-specific implementation).

Suggestions :
Services on an EJB without @webservice must hau@ e quires="ejb”
@webservice is discussed in issue #10
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