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SCA FUNDAMENTALS 

What is an application? One way to think of it is as a set of software components working together. All of 

these components might be built using the same technology, or they might use different technologies. 

They might run inside the same operating system process, in different processes on the same machine, or 

across two or more connected machines. However an application is organized, two things are required: a 

way to create components and a mechanism for describing how those components work together.  

Service Component Architecture (SCA) defines a general approach to doing both of these things. Now 

owned by OASIS, SCA was originally created by a group of vendors, including BEA, IBM, Oracle, SAP, and 

others. The SCA specifications define how to create components and how to combine those components 

into complete applications. The components in an SCA application might be built with Java or other 

languages using SCA-defined programming models, or they might be built using other technologies, such 

as the Business Process Execution Language (BPEL) or the Spring Framework. Whatever component 

technology is used, SCA defines a common assembly mechanism to specify how those components are 

combined into applications.  

This overview provides an architectural introduction to SCA. The goal is to provide a big-picture view of 

what this technology offers, describe how it works, and show how its various pieces fit  together.   

COMPONENTS AND COMPOSITES 

Every SCA application is built from one or more components. In a simple application, the components 

could be Java classes running in a single process, and their interactions might rely on Java interfaces 

exposed by those classes. In a slightly more complex case, the Java classes in this application might be 

running on different machines, relying on some communication mechanism to interact with one another. 

In a still more complex case, the application might contain a few components implemented as Java 

classes, others written in C++, and still others defined using BPEL, all spread across a group of machines. In 

all of these situations, the same fundamental issues exist: There must be a way to define components and 

to describe how they interact. And in an increasingly service-oriented world, those interactions should be 

modeled as services, cleanly ǎŜǇŀǊŀǘƛƴƎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅ ŦǊƻƳ ǘƘŜ ŦǳƴŎǘƛƻƴ ǘƘŀǘΩǎ ǇǊƻǾƛŘŜŘ. 

To do this, SCA defines a generalized notion of a component. It also specifies how those components can 

be combined into larger structures called composites. The figure below shows how a simple composite 

built from three SCA components might look. 

http://www.osoa.org/display/Main/Service+Component+Architecture+Home
http://www.osoa.org/display/Main/Service+Component+Architecture+Specifications
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A composite is a logical construct: Its components can run in a single process on a single computer or be 

distributed across multiple processes on multiple computers. A complete application might be 

constructed from just one composite, as in the example shown here, or it could combine several different 

composites. The components making up each composite might all use the same technology, or they might 

be built using different technologiesτeither option is possible. 

As the figure shows, an SCA application can be accessed by software from the non-SCA world, such as a 

JavaServer Page (JSP), a Web services client, or anything else. Components in an SCA application can also 

access data, just like any other application. One option for this is to use Service Data Objects (SDO), 

ǇŜǊƘŀǇǎ ƛƴ ŎƻƴŎŜǊǘ ǿƛǘƘ ŀ ǎǘŀƴŘŀǊŘ WŀǾŀ Řŀǘŀ ŀŎŎŜǎǎ ǘŜŎƘƴƻƭƻƎȅ ǎǳŎƘ ŀǎ W5./ ƻǊ WŀǾŀ 99 рΩǎ WŀǾŀ 

Persistence API (JPA). An SCA component can also use JDBC, JPA, or something else directlyτthe SCA 

ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŘƻƴΩǘ mandate any particular choice.  

An SCA composite is typically described in an associated configuration file, the name of which ends in 

.composite. This file uses an XML-based format called the Service Component Definition Language (SCDL, 

ŎƻƳƳƻƴƭȅ ǇǊƻƴƻǳƴŎŜŘ άǎƪƛŘŘƭŜέ) to describe the components this composite contains and specify how 

they relate to one another. For the three-component composite shown above, the basic structure of its 

SCDL configuration would look like this: 

<composite name=" ExampleComposite "  ... > 

 

   <component name="Component1">  

      ...  

   </component>  

 

   <component name="Component2">  

      ...  

   </component>  

 

   <component name="Component3">  

      ...  

   </component>  

 

</composite>  

http://www.osoa.org/display/Main/Service+Data+Objects+Specifications
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Components and composites are the fundamental elements of every SCA application. Both are contained 

within a larger construct called a domain, however, and so understanding SCA requires understanding 

domains. This fundamental idea is described next. 

DOMAINS 

An implicit ŀǎǎǳƳǇǘƛƻƴ ƻŦ {/!Ωǎ ŎǊŜŀǘƻǊǎ ǿŀǎ ǘƘŀǘ ŀ ƎƛǾŜƴ ŜƴǾƛǊƻƴƳŜƴǘ would install a group of SCA 

products, commonly known as runtimes, from a single vendor. For example, suppose a division of a large 

firm chooses a particular company as its SCA vendor. This division is likely to install their chosen ǾŜƴŘƻǊΩǎ 

SCA runtime on a number of machinesΦ ¢Ƙƛǎ ƛǎƴΩǘ ŀƴ ǳƴǊŜŀǎƻƴŀōƭŜ ŜȄǇŜŎǘŀǘƛƻƴΣ ŀǎ ƛǘ ƳƛǊǊƻǊǎ Ƙƻǿ 

organizations have typically purchased and installed J2EE products. These SCA runtimes will likely be 

managed by the same group of people, and this set of systemsτǿƛǘƘ ŀ ŎƻƳƳƻƴ ǾŜƴŘƻǊΩǎ runtime 

technology and common managementτprovides the primary example of a domain.  

Domains are an important concept in SCA. To see why, realize that even though SCA allows creating 

ŘƛǎǘǊƛōǳǘŜŘ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ƛǘ ŘƻŜǎƴΩǘ Ŧǳƭƭȅ ŘŜŦƛƴŜ Ƙƻǿ ŎƻƳǇƻƴŜƴǘǎ ƻƴ ŘƛŦŦŜǊŜƴǘ ƳŀŎƘƛƴŜǎ should interact. As 

a result, the communication among these components can be implemented differently by different 

products. (As described in the section Implementing SCA below, however, an SCA runtime can allow a 

third party to create a container that plugs into  that runtime to support a particular technology, such as 

BPEL.)  

A domain can contain one or more composites, each of which has components implemented in one or 

more processes running on one or more machines. The figure below shows an example of how this might 

look. 
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The domain shown here contains three composites and three computers. One composite, shown in the 

upper part of the figure, consists of five components spread across three processes in two different 

machines. The other two composites, shown in the lower part of the figure, run all of their components 

on a single machine, dividing them into three separate processes. How communication happens between 

ǘƘŜǎŜ ŎƻƳǇƻƴŜƴǘǎΣ ǿƘŜǘƘŜǊ ƛǘΩǎ ƛƴǘǊŀ-process, inter-process, or inter-machine, can be defined differently 

by each SCA vendor. Whatever choice is made, cƻƳǇƻǎƛǘŜǎ ŘƻƴΩǘ ǎǇŀƴ ŘƻƳŀƛƴ ōƻǳƴŘŀǊƛŜǎΦ 

It might seem odd for a multi-vendor specification to define a way to create distributed applications, yet 

not define how the components in those applications interact. To understand this, realize that the 

ǇǊƛƳŀǊȅ Ǝƻŀƭ ƻŦ {/!Ωǎ ŎǊŜŀǘƻǊǎ ǿŀǎ ǘƻ ŀƭƭƻǿ ǇƻǊǘŀōility of code and developer skills across different SCA 

implementations. While creating composites that span domainsτand thus vendor boundariesτmight 

ƻƴŜ Řŀȅ ōŜ ǇƻǎǎƛōƭŜΣ ǘƘƛǎ ǿŀǎƴΩǘ ŀ Ǝƻŀƭ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ǾŜǊǎƛƻƴ ƻŦ {/!Φ Also, limiting composites to a single 

domain allows useful optimizations. An SCA ŘŜǾŜƭƻǇŜǊΩǎ ƭƛŦŜ is significantly simpler inside a domain, for 

example, since the complexities inherent in configuring multi-vendor applications can be avoided.  

¸Ŝǘ ŘƻƴΩǘ ōŜ ŎƻƴŦǳǎŜŘΦ Even though an SCA composite runs in a single-vendor environment, it can still 

communicate with applications outside its own domain. To do this, an SCA component can make itself 

accessible using an interoperable protocol such as Web services. The figure below shows how this looks.  
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This example shows two SCA domains, ŜŀŎƘ ǿƛǘƘ ǘǿƻ ŎƻƳǇǳǘŜǊǎΦ hƴŜ ŘƻƳŀƛƴ ǳǎŜǎ ǾŜƴŘƻǊ ·Ωǎ {/! 

runtime, while the other uses ǾŜƴŘƻǊ ¸Ωǎ {/! runtime. All of the communication between components 

and composites within each domain is done in a vendor-specific wayτ{/! ŘƻŜǎƴΩǘ ƳŀƴŘŀǘŜ Ƙƻǿ ǘƘƛǎ 

interaction should happen. To communicate between domains, however, or with non-SCA applications, a 

component will typically allow access via Web services or some other interoperable mechanism. In fact, 

an SCA application communicating with another SCA application in a different domain sees that 

application just like a non-{/! ŀǇǇƭƛŎŀǘƛƻƴΤ ƛǘǎ ǳǎŜ ƻŦ {/! ƛǎƴΩǘ ǾƛǎƛōƭŜ ƻǳǘǎƛŘŜ ƛǘǎ ŘƻƳŀƛƴΦ 

UNDERSTANDING COMPONENTS 

Components are the atoms from which an SCA application is created. Like atoms, SCA components 

behave in consistent ways, and they can be assembled into different configurations. Understanding SCA 

starts with understanding these fundamental application building blocks. 

In the parlance of SCA, a component is an instance of an implementation that has been appropriately 

ŎƻƴŦƛƎǳǊŜŘΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛǎ ǘƘŜ ŎƻŘŜ ǘƘŀǘ ŀŎǘǳŀƭƭȅ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƳǇƻƴŜƴǘΩǎ ŦǳƴŎǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ŀ 

Java class or a BPEL process. The configuration, expressed in SCDL, defines how that component interacts 

with the outside world. In theory, an SCA component could be implemented using pretty much any 

technology. Yet whatever technology is used, every component relies on a common set of abstractions, 

including services, references, properties, and bindings, to specify its interactions with the world outside 

itself. This section describes each of these. 
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SERVICES, REFERENCES, AND PROPERTIES 

Looked at from the outside, an SCA component is a simple thing. Whatever technology is used to create it, 

every component has the same fundamental parts, as shown below.  

 

Each component typically implements some business logic, exposed as one or more services. A service, 

represented by a green chevron in the figure, provides some number of operations that can be accessed 

ōȅ ǘƘŜ ŎƻƳǇƻƴŜƴǘΩǎ client. How services are described depends on the technolƻƎȅ ǘƘŀǘΩs used to 

implement the component. A Java component, for example, might describe its services using ordinary 

Java interfaces, while a component implemented in BPEL would likely describe its services using the Web 

Services Description Language (WSDL).  

Along with providing services to its own clients, a component might also rely on services provided by 

other components in its domain or by software outside its domain. To describe this, a component can 

indicate the services it relies on using references. Shown as a purple chevron in the figure above, each 

reference defines an interface containing operations that this component needs to invoke.  

These core ideas of services and references are worth lingering over for a moment. LǘΩǎ ōŜŎƻƳŜ ŎƻƳƳƻƴ 

to use services to model what a component provides to its clients. Rather than the distributed object 

approach of the 1990s, the slightly less coupled approach of services now appears to be a better choice. 

Explicitly defining references has become popular more recently, and it offers several advantages. For one 

thing, fƻǊƳŀƭƭȅ ŜȄǇǊŜǎǎƛƴƎ ŀ ŎƻƳǇƻƴŜƴǘΩǎ ŘŜǇŜƴŘŜƴŎƛŜǎ Ŏŀƴ help make relationships among chunks of 

code clearer to developers, ǎƻƳŜǘƘƛƴƎ ǘƘŀǘΩǎ ŀƭǿŀȅǎ ǿŜƭŎƻƳŜΦ Explicit references also ŀƭƭƻǿ ǿƘŀǘΩǎ 

sometimes known as dependency injection. This opaque phrase actually has a simple meaning: Instead of 

requiring a developer to write code that locates the service a component depends on, the SCA runtime 

can locate that service for her. Less code is good, as is the ability to move components more easily from 

one environment to another without needing to change any lookup code they contain.  

Along with services and references, a component can also define one or more properties. Each property 

contains a value that can be read by that component from the SCDL configuration file when iǘΩs 

instantiated. For example, a component might rely on a property to tell it what part of the world ƛǘΩǎ 

running in, letting it customize its behavior appropriately. 
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BINDINGS 

Services and references let a component communicate with other software. By design, however, they say 

nothing about how that communication happens. Specifying this is the job of bindings. The figure below 

shows where bindings fit into the SCA picture.  

 

A binding specifies exactly how communication should be done between an SCA component and 

ǎƻƳŜǘƘƛƴƎ ŜƭǎŜΦ 5ŜǇŜƴŘƛƴƎ ƻƴ ǿƘŀǘ ƛǘΩǎ ŎƻƳƳǳƴƛŎŀǘƛƴƎ ǿƛǘƘΣ ŀ ŎƻƳǇƻƴŜƴǘ ƳƛƎƘǘ ƻǊ ƳƛƎƘǘ ƴƻǘ ƘŀǾŜ 

explicitly specified bindings. As the figure shows, a component that communicates with another 

component in the same domain, even one in another process or on another machine, need not have any 

explicit bindings specified. Instead, the runtime determines what bindings to use, freeing the developer 

from this chore.  

To communicate outside its domain, however, whether to a non-SCA application or an SCA application 

ǊǳƴƴƛƴƎ ƛƴ ǎƻƳŜ ƻǘƘŜǊ ŘƻƳŀƛƴΣ ŀ ŎƻƳǇƻƴŜƴǘΩǎ ŎǊŜŀǘƻǊ (or perhaps the person who deploys the 

component) must specify one or more bindings for this communication. Each binding defines a particular 

protocol that can be used to communicate with this service or reference. A single service or reference can 

have multiple bindings, allowing different remote software to communicate with it in different ways. 

Because bindings separate how a component communicates from what it does, they let the cƻƳǇƻƴŜƴǘΩǎ 

business logic be largely divorced from the details of communication. This is a departure from the 

approach taken by older technologies, which tended to mix the two. Separating these independent 

concerns can make life simpler for application designers and developers. 
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AN EXAMPLE: SC!Ω{ W!±! /hathb9b¢ aODEL 

The fundamental abstractions of an SCA component are simple: services, references, properties, and 

(sometimes) bindings. !ōǎǘǊŀŎǘƛƻƴǎ ŀǊŜƴΩǘ ŜƴƻǳƎƘΣ ƘƻǿŜǾŜǊΦ ¢ƘŜǊŜ Ƴǳǎǘ ŀƭǎƻ ōŜ ŀ ǿŀȅ to create 

components that implement these abstractions. 

Some existing technologies already match well with the abstractions of an SCA component. For example, 

the Spring Framework provides explicit support for services, references, and properties, and so mapping 

ǘƘŜǎŜ ƛƴǘƻ {/!Ωǎ ǎƛƳƛƭŀǊ ŎƻƴŎŜǇǘǎ ƛǎ ǎǘǊŀƛƎƘǘŦƻǊǿŀǊŘΦ Because of this, the specification defining how to 

create SCA components using Spring is only a few pages long. Similarly, BPEL also provides some built-in 

support for the abstractions of an SCA component. BPELΩǎ concept of partnerLinks, for example, can be 

mapped to both services and references. While extensions are required for using properties, {/!Ωǎ 

specification for creating components using BPEL is quite short, no more than a dozen pages. 

Yet even though BPEL and Spring are viable options for creating SCA components, neither was created 

with SCA in mind. Given this, wƘȅ ƴƻǘ ŘŜǎƛƎƴ ŀ ǇǊƻƎǊŀƳƳƛƴƎ ƳƻŘŜƭ ŦǊƻƳ ǘƘŜ ƎǊƻǳƴŘ ǳǇ ǘƘŀǘΩǎ ŜȄǇƭƛŎƛǘƭȅ 

intended for building SCA components? ¢Ƙƛǎ ƛǎ ŜȄŀŎǘƭȅ ǿƘŀǘΩǎ ŘƻƴŜ ōȅ {/!Ωǎ Java component model. The 

next section describes how SCA components can be created using this new programming model. 

.ŜŦƻǊŜ ŘƻƛƴƎ ǘƘƛǎΣ ƛǘΩǎ ǿƻǊǘƘ thinking ŀōƻǳǘ ǿƘȅ {/!Ωǎ ŎǊŜŀǘƻǊǎ ŎƘƻǎŜ ǘƻ ƛƴǾŜƴǘ ȅŜǘ ŀƴƻǘƘŜǊ ƴŜǿ 

component model for Java. One important motivation was the need for an explicitly service-oriented 

approach. The current Java programming models for business logic, such as Enterprise JavaBeans (EJB), 

were defined for an earlier world where ǎŜǊǾƛŎŜǎ ǿŜǊŜƴΩǘ ǾƛŜǿŜŘ ŀǎ ŦǳƴŘŀƳŜƴǘŀƭΦ !ŎŎƻǊŘƛƴƎƭȅΣ ƴƻƴŜ ƻŦ 

the Java EE 5 technologies were designed to ƳŀǘŎƘ {/!Ωǎ ǾƛŜǿ ƻŦ components. Also, because bindings 

separate communication details from business logic, an SCA-based Java component model can support 

diverse communication styles in a common way. CƻǊ ōƻǘƘ ƻŦ ǘƘŜǎŜ ǊŜŀǎƻƴǎΣ ǳǎƛƴƎ {/!Ωǎ ƴŜǿ ŎƻƳǇƻƴŜƴǘ 

model can significantly simplify a Java dŜǾŜƭƻǇŜǊΩǎ ƭƛŦŜΦ  

Defining Services 

Unlike the older J2EE technologies, SCAΩǎ WŀǾŀ programming model relies on annotations rather than API 

calls. This approach makes creating a basic service quite easy. In fact, for a service with local clients, 

nothing at all is required: an ordinary Java interface and class will do. A service ǘƘŀǘΩǎ ŀŎŎŜǎǎƛōƭŜ ōȅ remote 

clients, however, must indicate this fact by marking an interface with an appropriate annotation, as this 

simple example shows:  

import org.osoa.sca.annotations.Remotable;  

 

@Remotable  

public interface AS  

{  

 int a dd(int a, int  b);  

 int s ubtract(int a, int b);  

}  

 

public interface MD  

{  

 int multiply(int a, int b);  

 int d ivide(int a, int b);  

http://www.osoa.org/download/attachments/35/SCA_SpringComponentImplementationSpecification-V100.pdf?version=1
http://www.osoa.org/download/attachments/35/SCA_ClientAndImplementationModelforBPEL_V100.pdf?version=1
http://www.osoa.org/download/attachments/35/SCA_JavaAnnotationsAndAPIs_V100.pdf?version=1



