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What SCA?

• Service Component Architecture

– an executable model for building service-oriented applications as 

composed networks of service components

– “how to build composite service applications”

SOA Programming Model

• SOA Programming Model derives from the basic 
concept of a service:

• A service is an abstraction that encapsulates a 
software function.

• Developers build services, use services and develop 
solutions that aggregate services.

• Loose coupling

• Composition of services into integrated 
solutions is a key activity
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SCA: Simplified Programming Model for SOA

• model for:

• building service components

• assembling components into applications 

• deploying to (distributed) runtime environments

– Service components built from new or existing code using SOA 

principles

– vendor-neutral – supported across the industry

– language-neutral – components written using any language

– technology-neutral – use any communication protocols and 

infrastructure to link components

Key benefits of SCA

• Loose Coupling: components integrate without need to know how 

others are implemented

• Flexibility: components can easily be replaced by other components

• Services can be easily invoked either synchronously or 

asynchronously 

• Composition of solutions: clearly described

• Productivity: easier to integrate components to form composite 

application

• Heterogeneity: multiple implementation languages, communication 

mechanisms

• Declarative application of infrastructure services

• Simplification for all developers, integrators and application deployers
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SCA Scenarios: Bottom-up Composition

Select a set of existing component 
implementations for building the new 
composite

services references

properties

Configure the component properties

Hand off  the composite to 

Deployer

Composite

Draw internal wires

properties
Wrap the components in a 

composite and configure  

external services/references

SCA Scenarios: Top-down Composition

Start with gathering 

requirements for the top-level 

composite

Define the services/references 

and properties for the composite

Composite

Service

Ref

Properties

Break down the composite 

into individual components 

and wires between them

Recursively break down 

each component

Hand off the individual 

component contracts to 

developers for implementation

Ref
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Heterogeneous Assembly

Components in the same composite share a common 

context for many aspects such as installation, 

deployment, security settings, logging behavior, etc.

Java
BPEL

Legacy

PHP

C++

Implementation Reuse – By Configuration

Select an existing component 

implementation

Configure its behavior (via setting 

props, refs) to match the current 

requirements

E.g. Configure multiple instances 

of product pricing component, 

each with different currency, tax 

rate, discount charts, etc.

Component

… …

Services

References

Properties

Implementation

- Java

- BPEL

- Composite

Deploy the component implementation

- Multiple instances of the same 

implementation may be running 

simultaneously
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Deployment Flexibility

Services

References

PropertiesSOAP/HTTP

WS Binding

JMS 

Binding
JCA Binding

WS

Clients

JMS

Clients

ERP

Service

Deployer chooses and configures communication 

mechanisms for services/references without 

having to modify the component implementation

Abstract policy decleration

0. Policy Administrator authors SCA policySets with concrete policies

1.  Developer specifies intents on SCA assembly

2. Developer hands over SCA assembly to Deployer

3. Deployer configures SCA assembly by assigning SCA policySets (could be automated)

4. Deployer deploys configured SCA Assembly to SCA Runtime

5. Deployer updates Registry

Repository

RegistrySCA

policySets

Developer

SCA Runtime

Deployer

SCA

Assembly
1 2

SCA

Assembly

Policy 

Administrator

0

3
4

5
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SCA Technology

How do I define, configure 

and assemble components 

to create composites?

 SCA Assembly Spec

SOAP/

HTTP

JMS
JCA

How do I develop SCA 

components in BPEL? Or 

in Java? Or C++, PHP,…

 SCA BPEL Client & Impl 

Spec, …

How do I configure SCA 

services/references to use 

SOAP/HTTP or JMS or JCA, …

 SCA WS Binding Spec, …

How do I define, use and 

administer policies for non-

functional aspects (QoS, etc)?

 SCA Policy Framework Spec

Composite

Component

The SCA Specifications

Assembly

Implementation

Languages
Policy Framework Bindings

Java JEE

Spring

C++

BPEL

Security

RM

Transactions

Web services

JMS

JCA
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SCA – Separation of Concerns

• SCA Components & Composites

– define business logic

– describe structure of business solution

• Components and composition separated 

from infrastructure

– Communication mechanisms = SCA Bindings

– Infrastructure facilities = SCA Policy

What is SCA Assembly?

• SCA Assembly has been alternately described as:

– Vendor-, technology- and language-neutral representation of 
composition and deployment of services for creating business 
solutions

– Unified declarative model for describing and deploying service 
assemblies

– Deployment descriptors on steroids

– Component implementation technology for configuring and deploying 
other component implementation technologies

• supports recursion of components to create hierarchical 
composition
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Warehouse

Service

WarehouseComposite

Warehouse

Broker

Component

Warehouse

Component

Order

Processing

Service

OrderProcessing

Component

Shipping

Reference

External

Warehouse

Reference

Payments

Component

Payment

Service

AccountsComposite
External

Banking

Reference

Accounts

Ledger

Component

SCA assembly

BPEL

Java EE

C++

SOAP/HTTP

JMS

RMI/IIOP

Multi - level
composition

Component… …

SCA Concepts: Component

Services

Business function 

provided to clients 

through an interface 

contract

References

Implementation 

dependency on an 

external service

Properties

Implementation 

configuration attribute 

Implementation

The implementation code 

for the component.  In any 

one of many languages, eg. 

Java, BPEL, C++, PHP, 

Composite….
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SCA Concepts: Wire, Interface, Binding

Component …

Wire

Connects services to references

Component

Binding

Access mechanism used by services and 

references. For example, Web services binding,

JMS binding, EJB Session bean binding

Interface

Description of business functions of services & 

references.  For example, Java interface, 

WSDL 1.1 portType, WSDL 2.0 interface

Bigbank Composite – multiple components, service, 

reference & property

bigbank.accountcomposite

AccountService
Component

Service
AccountService

Reference
StockQuote
Service

AccountData
Service
Component

Reference
StockQuote
Service
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<reference name=ñStockQuoteService"promote =" AccountServiceComponent/StockQuoteService ">

<interface.java interface =" services.stockquote.StockQuoteService "/>

<binding.ws port =" http://example.org/StockQuoteService#

wsdl.endpoint(StockQuoteService/StockQuoteServiceSOAP) "/>

</ reference >

<service name=" AccountService " promote =" AccountServiceComponent ">

<interface.java interface =" services.account.AccountService "/>

<binding.ws port =" http://www.example.org/AccountService#

wsdl.endpoint(AccountService/AccountServiceSOAP) "/>

</ service >

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

targetNamespace =" http://example.org "

name=" bigbank.accountcomposite " >

</composite >

<component name=" AccountServiceComponent ">

<implementation.java class =" services.account.AccountServiceImpl "/>

<reference name=" StockQuoteService "/>

<reference name=" AccountDataService "

target =" AccountDataServiceComponent/AccountDataService "/>

<property name=" currency "> EURO</ property >

</ component >

<component name=" AccountDataServiceComponent ">

<implementation.bpel process =ñQName"/>

<service name=" AccountDataService ">

<interface.java interface =" services.accountdata.AccountDataService "/>

</ service >

</ component >

StockQuotebigbank.accountcomposite

AccountService
Component

Service
AccountService

Reference
StockQuote
Service

AccountData
Service
Component

Reference
StockQuote
Service

Java Implementation Example: 

Service Interface

package org.example.services.account;

@Remotable

public interface AccountService {

public AccountReport getAccountReport(String customerID);

}

Interface is callable 

remotely

eg. as a Web service
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Java Implementation Example ð

Implementation

package org.example.services.account;

import org.osoa.sca.annotations.*;

@Service(AccountService.class)

public class AccountServiceImpl implements AccountService {

private String currency = "USD";

private AccountDataService accountDataService;

private StockQuoteService stockQuoteService;

public AccountServiceImpl( 

@Property("currency") String currency,

@Reference("accountDataService") AccountDataService dataService,

@Reference("stockQuoteService") StockQuoteService stockService) {

this.currency = currency;

this.accountDataService = dataService;

this.stockQuoteService  = stockService;

} // end constructor 

...

}

Defines the service

interface

Defines a property

“currency”

Defines references 

“accountDataService” 

and 
“stockQuoteServiceò

Assembly: Features

• Recursive composition

• ComponentType side file (in addition to annotations)

• ConstrainingType

• Local and Remote services

• Conversations interfaces

• Bidirectional interfaces

• Autowire 

• Inclusion

• Extensible

• Domain

• Contribution

• Deployment composite

• Domain-level composite
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Recursive Composition

• Composites and Implementations look the same
– services

– references

– properties

– composites have associated ComponentType

• “Recursive composition” = nesting of composites
– composite can be a component implementation in a higher 

level composite

– promotes reuse of assemblies

– <implementation.composite../> as component implementation

– component can be implemented by “atomic” implementation 
or by composite

Implementing AccountDataService Using a Composite

bigbank.accountcomposite

AccountService
Component

Service
AccountService

Reference
StockQuote
Service

AccountData
Service
Component

bigbank.accountcomposite

AccountService
Component

Service
AccountService

Reference
StockQuote
Service

AccountData
Service
Component

implements

Service

AccountDataService
AccountData Logging

bigbank.accountdata
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AccountDataService ComponentType

<componentType >

<service name=" AccountDataService ">

<interface.java

interface =" services.accountdata.AccountDataService "/>

</ service >

</ componentType >

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

targetNamespace =" http://example.org "

name=" bigbank.AccountData " >

<service name=" AccountDataService " promote =" AccountData ">

<interface.java interface =" services.accountdata.AccountService "/>

</ service >

<component name=" AccountDataServiceComponent ">

<implementation.bpel process =ñ..."/>

<reference name=ñLoggingService "

target =ñLoggingServiceComponent "/>

</ component >

<component name=ñLoggingServiceComponent">

<implementation.spring location =ñ..."/>

</ component >

<composite >

bigbank.AccountData Composite
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bigbank.account Composite (recursion)

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

targetNamespace =" http://example.org "

name=" bigbank.accountcomposite " >

<service name=" AccountService " promote =" AccountServiceComponent ">

<interface.java interface =" services.account.AccountService "/>

<binding.ws port =" http://... "/>

</ service >

<component name=" AccountServiceComponent ">

<implementation.java class =" services.account.AccountServiceImpl "/>

<reference name=" StockQuoteService "/>

<reference name=" AccountDataService "

target =" AccountDataServiceComponent/AccountDataService "/>

<property name=" currency "> EURO</ property >

</ component >

<component name=" AccountDataServiceComponent ">

<implementation.bpel process =ñQName"/>

<service name=" AccountDataService ">

<interface.java interface =" services.accountdata.AccountDataService "/>

</ service >

</ component >

<reference name="" promote =" AccountServiceComponent/StockQuoteService ">

<interface.java interface =" services.stockquote.StockQuoteService "/>

<binding.ws port =" http://... "/>

</ reference >

<composite >

<implementation.composite name=ñbb:bigBank.AccountData "/>

ComponentType

• Describes component implementation type details
– Services

– References

– Properties

– Extensibility elements

• Can be introspected from the implementation or 
specified in an XML sidefile
– Typically will be introspected from the implementation 

– Component implementations may use annotations to specify 
componentType information

• eg Java
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Java Implementation Example: componentType
<componentType xmlns ="http://www.osoa.org/xmlns/sca/1.0"

xmlns:xsd ="http://www.w3.org/2001/XMLSchema" >

<service name="AccountService" >

<interface.java 

interface ="services.account.AccountService" />

</ service >

<reference name="accountDataService" >

<interface.java 

interface ="services.accountdata.AccountDataService" />

</ reference >

<reference name="stockQuoteService" >

<interface.java 

interface ="services.stockquote.StockQuoteService" />

</ reference >

<property name="currency" type ="xsd:string" />

</ componentType >

SCA Interaction Model

 Synchronous & Asynchronous service 

relationships

 Conversational services

 stateful service interactions

 Asynchronous support

 “non-blocking” invocation

 asynchronous client to synchronous service

 callbacks
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Bidirectional Interfaces (Callbacks)

 Useful for asynchronous messaging

 Support for callbacks using Java interfaces

<interface.java interface ="services.invoicing.ComputePrice"

callbackInterface ="services.invoicing.InvoiceCallback" />

 Support for callbacks using WSDL portTypes/interfaces

<interface.wsdl interface ="http://example.org/inv#

wsdl.interface(ComputePrice)"

callbackInterface ="http://example.org/inv#

wsdl.interface(InvoiceCallback)" />

Conversational Interfaces

 Frees application programmer from conversation/correlation 

management

 Imposes requirements on bindings

 Interfaces marked as conversational using SCA Policy intent

 Specific operations can be marked as “endsConversation”

 WSDL extensions for “conversational” and “endsConversation”

<portType name="LoanService" sca:requires ="conversational " >

<operation name="apply" >

<input message ="tns:ApplicationInput" />

<output message ="tns:ApplicationOutput" />

</ operation >

<operation name="cancel" sca:endsConversation ="true" >

</ operation >

...

</ portType >
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Packaging and Deployment: Domains

• Composites deployed, configured into SCA Domain

– Defines the boundary of visibility for SCA

– Typically an area of functionality controlled by single 
organization/division

• E.g.: accounts

• Configuration represented by virtual composite

– potentially distributed across a network of nodes

– contains components, services, references, wires

– configured using composites

• Composites make deployment simpler

– individual composites created, deployed independently

– may contain only wires or components or externally provided 
services or references

• Abstract services provided for management of the domain

Packaging and Deployment: Contributions

• Contributions hold artifacts available for use in the Domain

• Package containing artifacts necessary for SCA

– SCA defined artifacts

• E.g.: composites, constrainingType, etc

– Non-SCA defined artifacts

• E.g.: WSDL, XML schema, Java classes, object code etc

• Packaging must be hierarchical

• Metadata included in the “META-INF” directory

<contribution xmlns =http://www.osoa.org/xmlns/sca/1.0 >

<deployable composite ="xs:QName" /> *

<import namespace ="xs:String" location =òxs:AnyURIò?/> *

<export namespace ="xs:String" /> *

</ contribution >

• Interoperable packaging format: ZIP

• Other formats possible: filesystem directory, OSGi bundle, JAR 
file
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Reuse in SCA

 Inclusion

 Recursive composition

 Implementation reuse through configurable 

components

 Reusable services through composite references

Assembly: Summary

• SCA Assembly models systems composed of reusable 
services

• A model for service-based system:

– construction

– assembly

– deployment

• Heterogeneity

– Multiple languages

– Multiple container technologies

– Service access methods

• Metadata driven


