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Service Component Architecture –  
A simpler architecture for SOAs 

Overview:  
Before we start the exercises, we’ll go through several slides to discuss 
SCA itself.   

A brief history of component architectures 
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• When dealing with a component (in an SOA or 
not), there are three important pieces of 
information:
– The interface of the component
– The implementation of the component
– The access method to invoke the component

• We’ll consider how we use this information to 
invoke components.

Using a component

 
 
Before we can use a component, the details of the component’s interface, 
its implementation and its access method must be defined.  SCA focuses 
on the interface.  Part of that is the syntax of the interface, defined (in a 
Java SCA application) with WSDL or a Java interface.  Most important are 
the semantics of the interface.  If I’m going to call a component, I have to 
know the meaning of the parameters I pass to the component and the 
meaning of the data it sends back. 
 
Note: In the SCA world, access method includes all the information needed 
to access a component, not just the protocol.  If accessing a component 
requires encryption, that information is part of the access method. 
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• Originally, most components were hardwired into an 
application:
– The application knew the details of the component’s interface at 

build time.
– The application accessed the component’s implementation at 

build time.
– The application knew the details of the component’s access 

method at build time.
• This worked (and still does), but the application is 

relatively brittle.  
– If the implementation or access method changes, we have to 

modify our code, rebuild it, retest it and redeploy it.

The bad old days

 
 
In olden times, all of that information was compiled into the application at 
build time.  If we wanted to use a different implementation, or the access 
method changed, our application was broken.  We had to recode, retest 
and redeploy. 
 

Slide 3 

7

• SOAP introduced a way to invoke a remote service with an 
XML envelope.

• The SOAP infrastructure built the envelope and sent it to a 
particular URL; the SOAP service’s host invoked a service 
and sent XML back to us.
– The application knew the details of the component’s interface at 

build time.
–– The application did not access the componentThe application did not access the component’’s s 

implementation at build time; the component is invoked at implementation at build time; the component is invoked at 
run time by the SOAP infrastructure. run time by the SOAP infrastructure. 

– The application knew the details of the component’s access 
method at build time (usually SOAP/HTTP).

The early days of Web services
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When Web services came along, things got better.  We didn’t have to know 
anything about how the component was implemented.  We could write a 
Java application that accessed something written in C++ or Perl or COBOL, 
running on Windows or Linux or z/OS, and none of that information was in 
our application.   
 

Obviously there were many ways of accessing components before SOAP.  
However, with SOAP it was much easier to hook up the application and 
the component (CORBA, anyone?), and the two were more loosely 
coupled than before.  
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• An SCA application is even more dynamic:
– The application knows the details of the component’s interface at 

build time.
–– The application does not access the componentThe application does not access the component’’s s 

implementation at build time; the component is invoked by implementation at build time; the component is invoked by 
the SCA invocation framework.  the SCA invocation framework.  

–– The application does not know the details of the The application does not know the details of the 
componentcomponent’’s access method at build time; this is also s access method at build time; this is also 
handled by the SCA invocation framework. handled by the SCA invocation framework. 

• SCA moves the implementation and access method 
details out of your application and into the middleware.

Better SOA applications with SCA

 
 
With SCA, we’ve taken the details of the access method out of the 
application as well.  That means the implementation details of the 
component, the protocol used to reach it and the policies applied to it 
(security, etc.) aren’t in our application.  If any of those details change, the 
application remains the same.   

The basics of SCA 
Before we get into the exercises, we’ll go over the basics of SCA. 
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• A simplified programming model for using 
components

– SCA components can be BPEL processes, Java POJOs, 
EJB session beans, PHP scripts, C++ apps….

• An executable model for assembling services
– You create the definition, then deploy it

• A standard way of expressing dependencies
– The definition of a component includes all the other 

components it uses.

What SCA is:

 
 
An SCA service description (a .composite file) is executable; you create an 
SCADomain object based on the .composite file, and the SCADomain figures 
out how to load the various components.  If the component or composite 
has references that aren’t wired to any specific service, the SCADomain 
attempts to figure out which services match each reference.  That’s what 
we mean when we say SCA is an executable model. 
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What SCA is not:

• Tied to a specific programming language, protocol, 
technology, runtime, etc.

• Web services
– SCA can access RMI services or local objects, not just 

SOAP services.
• Workflow 

– Use BPEL for that 

 



Service Component Architecture – A simpler architecture for SOAs 

 5 

 
SCA goes beyond Web services; you can invoke many things that aren’t 
described by WSDL.  The SCA specs are open and extensible, so you can 
make it possible for SCA to access services provided by a completely 
foreign architecture.   

 
If you need workflow, you should use BPEL for that; BPEL and SCA work 
well together, and work is being done at OASIS to make them work together 
even more closely.   
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• SCA gives your developers a single programming model for 
using services.

• As your SOA gets more complicated, your developers have to 
learn more and more interfaces.
– EJBs, RMI, JCA, JAX-WS, JAX-RPC (and that’s just Java!)

• With SCA, you’re using a POJO:
– myService.doSomething(x,y);
– We don’t know where myService is, how it’s accessed, how 

it’s written, what policies apply to it, and so forth. To us, it’s just 
a POJO.

Everything’s a POJO

 
 
Another advantage of SCA is that it gives you a single programming model 
for invoking everything.  In the Java world, you use an SCADomain object to 
create SCA composites for you.  Those SCA composites are used as POJOs 
in your code.  That means you invoke a Web service as a POJO.  You invoke 
an RMI service as a POJO.  You invoke a BPEL process as a POJO.  You 
invoke an EJB as a POJO. 
 
This design pattern is what you might be familiar with in JAX-WS.  In JAX-
WS, you use a factory object to create a POJO.  The POJO is actually a 
proxy; when your application calls one of its methods, the POJO handles 
the SOAP messages that actually invoke the service.  In SCA, the POJO 
could be a Web service proxy, but it could be a proxy for some other kind of 
service.  (If the service itself is implemented as a POJO, the POJO is itself 
the service, running in the same JVM as the application.  That means 
there’s no XML or SOAP overhead involved.) 
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With SCA, you learn one simple programming model and use it for 
everything. 
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• Another way to look at SCA is that it takes all of the 
details of access methods, implementations, 
encryption, authentication, etc. and moves them into 
the middleware layer. 

– Application developers write business logic, code that 
actually builds value for your organization. 

– The details of using services are handled by SCA.
– As the details change, your applications (and the developers 

who wrote them) aren’t affected.

SCA simplifies your applications

 
 
SCA lets application developers focus on code that matters to their 
organization.  If I write code to manage a JMS message queue, that doesn’t 
make my organization more efficient, and it doesn’t mean my application is 
more flexible.  It means that I wrote that code because I had to.  Using SCA 
means I don’t have to write those lines of code, so I can focus on writing 
code that’s useful to my organization.   

SCA specifications 
The Assembly Model spec defines the XML elements and conventions for 
defining SCA components and composites.  The Client and Implementation 
specs illustrate how SCA works with a particular language or technology.  
Binding and Policy Framework are extremely powerful, even though they’re 
used less often.  
 
There were two guiding principles behind the specs: 1) The specs should 
be short and simple, with examples for each language or platform, and 2) 
Programmers should be able to ignore most of the specs.  For example, if 
you don’t use Spring, you can ignore that spec altogether.   
 
As we mentioned earlier, SCA is designed to be extensible, so you can write 
your own binding.   
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We’ll look at policies later.  

SCA assembly diagrams 
There are several symbols we’ll use in SCA assembly diagrams.  We’ll cover 
those here.  
 

 

A green chevron represents a service.  A service is the 
combination of an interface and a binding.   

 

A purple chevron represents a reference.  A reference 
is also a combination of an interface and a binding.   

 

A wire links a reference on one component or 
composite to a service provided by another.  

Note that a wire doesn’t indicate sequence; a 
reference from component A to a service provided by 
component B doesn’t imply that calling those two 
services is part of a workflow.  It’s possible that 
Component A might not call Component B at all.  The 
wire simply means that the dependency Component A 
has (a reference) is met by the service provided by 
Component B. 

 

A yellow rectangle represents a property.  A property 
has a type and a value.   

 

A rounded rectangle represents a component.  A 
component is a piece of code.  A component can have 
services, references and properties, and as many of 
each as it needs. 

 A large rounded rectangle represents a composite.  A 
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composite contains one or more components.  The 
composite can promote the services, references and 
properties of its components to make them visible 
outside the composite.   

A composite can contain another composite.  “A 
component is an atom, and a composite is a 
molecule.”  (David Chappell) 

And now, on to the hands-on Lab: 

Setup 
 
To get started, we’ll need to open up Eclipse.  Double-click on the eclipse 
folder: 
 

 
 
Next, double-click on the eclipse.exe icon: 
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Eclipse will ask you to select a workspace.  The name of the workspace 
doesn’t matter, but it must be somewhere on your machine.  Enter a folder 
name and click OK: 

 
 
When Eclipse opens, you’ll be in the Resource perspective: 
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Go to Window Open Perspective Java to switch to the Java perspective: 
 

 
 
Right-click in the Package Explorer view, then select Import… 
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As a shortcut, we’ll import existing projects into the workspace.  Expand 
the General item in the tree, select Existing Projects into Workspace, then 
click Next: 
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In the Import Projects dialog, click the Select archive file: radio buton, 
then click Browse… 
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Select the file workshop.zip from the CD and click Open: 
 

 
 
Make sure all three projects are selected, and then click Finish: 
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Now you should see three projects in the Package Explorer: 
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Don’t worry about the red X’s for now.  To work with the Exercises project, 
we’ll need to add references to the Tuscany libraries.  Right-click on the 
project name, then click Properties… at the bottom of the menu: 
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In the Properties dialog, select Java Build Path in the left-hand side, then 
choose the Libraries tab and click the Add External JARs… button.   
 

 
 
A file selection dialog opens.  Double-click the tuscany-sca-1.2.1-
incubating folder on the CD: 
 

 
 
You need to select all of the JAR files in this directory.  The simplest way to 
do this is to click on one of the files, then type Ctrl-A to select them all.  
When they’re all selected, click Open: 
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You should see a long list of JAR files in the build path: 
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Click OK to continue.  Expand the src folder: 
 

 
 
Important: You’ll need to add the Tuscany libraries to the Calculator and 
CalculatorWebService projects as well.   

Exercise 1: Add SCA to an application 
Our first step is to run the non-SCA application.  In the Exercises project, 
right-click on the file 
nonScaCalculator.OriginalCalculatorClient.java, then click Run 
As Java Application: 
 



Service Component Architecture – A simpler architecture for SOAs 

 19 

 
 
You’ll get a message warning you that there are still some errors in the 
code.  Click Proceed to ignore them: 
 

 
 
If you want, click the Always launch without asking check box to avoid this 
message in the future.   
 
You should see results like this in the Console view: 
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Now it’s time to actually modify this code to use SCA.   
 
The SCA composite looks like this: 
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CalculatorService
Component

CalculatorServiceCalculatorService

CalculatorService

AddComponent

SubtractComponent 

MultiplyComponent 

DivideComponent 

AddAdd

SubtractSubtract

MultiplyMultiply

Divide
Divide

The POJO composite

 
 
The SCA component is named CalculatorServiceComponent, and it 
uses four components to implement the four functions of the calculator.  
All of the components are POJOs. 
 
Double-click the OriginalCalculatorClient.java file to open it in the 
Java editor: 
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In the main() method, the original code calls a constructor function to 
create a CalculatorService POJO.  That POJO provides the services 
used by the application.   
 
Now double-click on the file calculator.CalculatorClient.java.  
There is a TODO item; you need to replace that with code to create an 
SCADomain and get the CalculatorService from it. 
 

 
 
Note: To see all of the TODO items, go to Window Show View Tasks: 
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For exercises 1 and 3, you’ll change the Java code; for exercises 2 and 4, 
you’ll change the infrastructure. 
 
To convert the application to use SCA, you need to create an SCADomain 
object.  You’ll use that to create the POJO you’ll use throughout the 
application.  The non-SCA version looks like this:  
 
    CalculatorService calculatorService =  
      new OriginalCalculatorServiceImpl(); 
 
This code creates a POJO that implements the calculator. 
CalculatorService interface.  You need to replace that code with these 
two lines: 
 
      SCADomain scaDomain = SCADomain.newInstance(args[0]); 
      CalculatorService calculatorService =  
        scaDomain.getService(CalculatorService.class,  
                             "CalculatorServiceComponent"); 
 
The argument to the SCADomain.newInstance() method is the name of 
the .composite file (more on that in a minute).  The second line of code 
here returns a POJO that implements the same 
calculator.CalculatorService interface as before.  The two 
arguments to scaDomain.getService() are the Java .class object (the 
interface) and the name of the component defined in the .composite file.   
 
When you’re ready to run your code, right-click on 
CalculatorClient.java, then click Run As Open Run Dialog… 
 

 



Service Component Architecture – A simpler architecture for SOAs 

 23 

 
The code requires a command-line parameter that contains the name of 
the .composite file.  You’ll need to define that parameter in the Run 
dialog. 
 
Click the Arguments tab and type 
pojoCalculator/PojoCalculator.composite in the Program 
arguments: box at the top of the dialog.  (The filename is case-sensitive, 
and you have to use a forward slash, regardless of the platform you’re 
running.) 
 

 
 
Click Apply, then click Run.  You should see something like this: 
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Congratulations!  You’ve now built your first SCA application. 
 
To see more details about the .composite file you used, right-click on 
PojoCalculator.composite_diagram, then click Open With SCA 
Composite Diagram Editor: 
 

 
 
You should see something like this:  
 



Service Component Architecture – A simpler architecture for SOAs 

 25 

 
 
The Composite Diagram editor is an open-source tool that’s part of the 
Eclipse SCA Tools Project.  With some clicking and dragging, you can clean 
up the diagram: 
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To see the XML syntax behind the diagram, right-click the 
PojoCalculator.composite file, then click Open With SCA Composite 
Model Editor: 
 

 
 
Expand all of the items in the tree, and you’ll see the structure of the 
.composite file:  
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Click the Source tab at the bottom of the view, and you’ll see the XML in all 
its glory: 
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This shows the CalculatorService and the four services it references.   

Exercise 2: Change the Infrastructure of the Application 
 
As the next step, you’ll change the infrastructure of your application to use 
an RMI service instead of a POJO.  This means the architecture of your 
application will be completely different, even though the code of the 
application doesn’t change at all.   
 
The SCA assembly diagram for this composite looks like this: 
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The CalculatorServiceComponent has the same interface as before, but 
it’s been implemented with an RMI binding.  The POJO uses RMI to find 
and invoke the other four components. 
 
The first step is to start the RMI service.  The RmiCalculatorServer class 
listens on a particular port.  We’ll need the service to be active before we 
can use it.  Right-click on RmiCalcluatorServer.java, then click Run 
As Java Application: 
 

 
 
The RMI service should start in the Console view: 
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Now it’s time to run the application with a completely different service.  
Right-click CalculatorClient.java, then open the run dialog as you did 
earlier.  This time, enter rmiCalculator/RmiCalculator.composite in 
the Program arguments: field: 
 

 
 
Click Apply, then click Run.  You should see the same results: 
 

 
 
As a test, go to the Console view for the RMI service.  Click in the Console 
view, then press Enter to kill the service: 
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Use the Run dialog to run the client application again.  This time you 
should see error messages because the service isn’t available: 
 

 
 
You won’t get the error message until the RMI service call times out, which 
can be a few seconds.   

Exercise 3: Use an SCA property to access a different interface 
For our next exercise, we’ll use a calculator service with a different 
interface.  The new service requires three parameters for each of its 
methods; in addition to the two numbers, each operation requires an 
integer representing the number of decimal places in the answer.   
 
This is the first time we’ve used a property.  The SCA assembly diagram 
looks like this:   
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To access the new service, we’ll use an SCA component that implements 
calculator.CalculatorService.  That component, in turn, invokes the 
new service, which implements precisionCalculator. 
PrecisionCalculatorService.  But how do we set the value of the new 
parameter?  That’s what SCA properties are for.  We’ll use a .composite 
file that uses a property named precision.  The property is set in the 
definition of the service, not in our application.   
 
To define the property, we’ll define a set method and use the Java 
@Property annotation.  Open the file precisionCalculator. 
OtherCalculatorServiceImpl.java. Add these lines to the class: 
 
  private int precision = 2; 
  @Property(name="precision") 
  public void setPrecision(int precision) 
  { 
    if (precision > 0) 
      this.precision = precision; 
  } 
 
Notice that the instance variable is private, but the set method is public.  
The precision property has a default value of 2.  We also added code to 
sanity-check the value; a precision of -3 doesn’t make any sense.  
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Also notice that the parameter is not accessible at the composite level.  
The parameter is defined on the component, but it is not promoted as a 
property of the composite.   
 
Take a look at the code for OtherCalculatorServiceImpl. This code 
simply calls the new interface with the property: 
 
  public double add(double n1, double n2) 
  { 
    return newCalculatorService.add(n1, n2, precision); 
  } 

 
Because the new interface is similar enough to the original interface, we 
can use a property to map the old interface to the new one.  Obviously that 
won’t always be the case, but it works for us here.  
 
Now we’ll actually set the property in the .composite file.  Open the file 
PrecisionCalculator.composite and add the following line:  
 
    <property name="precision">4</property> 
 
The file should look like this:  
 

 
 
Right-click CalculatorClient.java, then open the run dialog as you did 
earlier.  This time, enter precisionCalculator/ 
PrecisionCalculator.composite in the Program arguments: field: 
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Your results should look different: 
 

 
 
To see how the property works, change its value and run the code again.  
Edit the file and set the property to 2 (be sure to save the .composite file 
before you run the code).  Running the code again returns these results: 
 

 
 
The Java source code initializes the precision field to 2.  If we delete the 
<property> element from the .composite file altogether, the component 
uses the default value defined in the Java code.  Just because the source 
code of a component has a property, the .composite file doesn’t have to 
define a value for it.  

Exercise 4: Use SCA to access a Web service 
To this point we’ve used a POJO, an RMI service, and a POJO with a 
different interface from our original POJO.  All of those services are 
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relatively straightforward, but using SCA to access a Web service is far 
more common.  In this example, we’ll create an SCA component that 
accesses a Web service over HTTP.   
 
The SCA assembly diagram looks like this: 
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An SCA component that accesses a Web service is a proxy object that uses 
SOAP over HTTP to communicate with the actual service.  That means we’ll 
have code in two places: On the Client (application) side and on the Service 
side.  As you would expect, the details of the actual Web service must be 
consistent between the client side and the service side.   
 
There’s one more wrinkle: We’ll use the Web service example to illustrate 
the SCA Policy Framework.  The Web service is a single piece of code, 
deployed one time on one server.  To access that Web service, we’ll define 
three SCA components.  One will simply use the Web service, one will use a 
policy that requires the Web service request to contain an authentication 
token, and one will use a policy that requires the Web service request to be 
digitally signed.  As you would expect, the code uses all of the SCA 
components the same way.  If the underlying service changes, the 
application code does not.   

Code on the Client side 
There are four files we’ll use on the Client side:   
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1. The WSDL file that describes the Web service. 
2. A Java interface (calculator.CalculatorService) generated from 

the WSDL file.  These first two files are typical for a Java application 
that uses a Web service (JAX-WS, JAX-RPC, Axis, etc.). 

3. A Java class (wsPolicyCalculatorClient. 
WsPolicyCalculatorServiceComponent) that implements the 
interface generated from the WSDL file.   

4. Three .composite files that define SCA components, including their 
interfaces and bindings.  The interface is the Java interface 
generated from the WSDL file, and the binding contains the details of 
the Web service.  The three .composite files define three ways of 
invoking the same Web service: Invoking the service using SOAP over 
HTTP, invoking it with an authentication token in the SOAP header, 
and invoking it with a digitally signed SOAP message.  

 
The first two files are generated.  The third file, the Java class that 
implements the interface, has two main parts: An instance variable that 
contains an instance of the component and code that uses that component 
instance to actually do the work defined by the interface.  The instance 
variable is a proxy for the Web service, while the code simply calls the 
proxy to do the work.  Here’s a snippet of the code: 
 
public class WsPolicyCalculatorServiceComponent  
  implements CalculatorService  
{    
  CalculatorService calculatorService; 
     
  public CalculatorService getcalculatorService()  
  { 
    return calculatorService; 
  } 
 
  public void setcalculatorService 
      (CalculatorService calculatorService)  
  { 
    this.calculatorService = calculatorService; 
  } 
 
  public double add(double n1, double n2) 
  { 
    return calculatorService.add(n1, n2); 
  } 
  . . . 
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The CalculatorService object is the proxy that interacts with the Web 
service.  The rest of the class simply calls the proxy to do the work.   
 
The SCA runtime uses dependency injection to set the calculatorService 
variable.  When our application invokes this component, the SCA runtime 
creates an instance of the CalculatorService class and calls 
setCalculatorService() to inject the instance into the component.   
 
The SimpleCalculatorClient.composite file looks like this: 
 
<composite xmlns="http://www.osoa.org/xmlns/sca/1.0"  
           xmlns:calculator="http://calculator"  
           name="SimpleCalculatorClient"  
           targetNamespace="http://calculator"> 
 
  <component name="CalculatorServiceComponent"> 
    <implementation.java class="wsPolicyCalculatorClient. 
                     WsPolicyCalculatorServiceComponent"/> 
  </component> 
 
  <reference name="WsCalculatorService"  
             promote="CalculatorServiceComponent/              
                      calculatorService"> 
    <interface.java  
      interface="calculator.CalculatorService"/> 
    <binding.ws wsdlElement="http://calculator#wsdl.port 
        (SimpleCalculatorService/CalculatorSoapPort)"/> 
  </reference> 
</composite> 
 
The promote attribute of the <reference> element associates the 
calculatorService instance variable with a Java interface and a Web 
services binding.  When we run our code, the SCA runtime creates a proxy 
object for the Web service; the proxy has the Java interface we specified, 
and it uses the information in the WSDL file to access the Web service.   
 

Notice that the value in the promote attribute is calculatorService 
(lowercase c).  We use the name of the instance variable, not the name of 
the class.  If instance variable were named cs, the .component file 
would promote CalculatorServiceComponent/cs, and the method 
names would be getcs() and setcs().   

 
Now that we’ve set up dependency injection, the <binding.ws> element in 
the .composite file has to link to the WSDL description of the Web service.  
Here’s a diagram of the WSDL file: 
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The WSDL file

 
 
Notice that there are three services defined here, each of which implements 
the same interface. 
 
The two important pieces of information here are the name of the service 
and the name of the port we’re using.  (The WSDL term is “port,” although 
this is actually an interface.)  Here’s the WSDL markup for the first service: 
 
<wsdl:service name="SimpleCalculatorService"> 
  <wsdl:port binding="tns:CalculatorSoapBinding"  
             name="CalculatorSoapPort"> 
    <wsdlsoap:address location="http://localhost:8085/   
                        SimpleCalculatorService"/> 
  </wsdl:port> 
</wsdl:service> 
 
The format of the wsdlElement attribute of the <binding.ws> element is: 
 

• The targetNamespace from the WSDL file 
• A hash mark (#) 
• The text wsdl.port( 
• The name of the <wsdl:service> 
• A slash (/) 
• The name of the <wsdl:port> 
• A closing parenthesis 
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The complete value is http://calculator#wsdl.port 
(SimpleCalculatorService/CalculatorSoapPort). 
 

Note: Because of some incompatibilities between Eclipse tools, the 
WSDL editor is not part of the package we’re using.  To view or edit a 
WSDL file, right-click on the file, then choose Open With Text Editor: 

 

 

Code on the Service side 
Normally a Web service would be deployed to a container such as Tomcat.  
To keep the exercise simpler, we’ll use Tuscany to deploy the Web service 
without a container.  The SCA runtime takes the definition of the 
component in the .composite file, and then it uses the Jetty runtime to 
host the Web service without a separate container.  There are four files 
we’ll use on the Service side:  
 

1. The WSDL file that describes the Web service.   
2. A Java class (wsPolicyCalculatorService. 

WsPolicyCalculatorImpl) that implements the interface described 
in the WSDL file.   

3. A .composite file that defines an SCA component, including three 
services (three different combinations of a interface and a binding).  
There were three different .composite files on the client side 
because we wanted the name of the composite to remain the same.  
Each of those three files refers to the name of a service defined in the 
.composite file on the service side.   

4. A Java class (wsPolicyCalculatorService. 
WsPolicyCalculatorServer) that creates an SCADomain from a 
.composite file.  When the SCADomain reads the .composite file, 
the SCA runtime starts the Web service.  This code is necessary only 
because we’re hosting the Web service without a container.  If the 
Web service were hosted in a container, we wouldn’t need this file.   

 
The WSDL file is similar to the file we looked at before, and the Java class 
that implements the service contains the same code as the other 
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implementations of the calculator service.  The .composite files here are 
different than the ones on the Client side: 
 
<component name="CalculatorServiceComponent"> 
  <implementation.java  
      class="wsPolicyCalculatorService.  
             WsPolicyCalculatorImpl"/> 
</component> 
 
<service name="SimpleCalculatorService" 
  promote="CalculatorServiceComponent/CalculatorService"> 
  <interface.wsdl interface= 
      "http://calculator#wsdl.interface(Calculator)"/>       
  <binding.ws  
      uri="http://localhost:8085/SimpleCalculatorService"/> 
</service> 
 
<service name="AuthenticationCalculatorService" 
  promote="CalculatorServiceComponent/CalculatorService" 
  requires="authentication"> 
  <interface.wsdl interface= 
      "http://calculator#wsdl.interface(Calculator)"/>       
  <binding.ws uri="http://localhost:8085/  
                   AuthenticationCalculatorService"/>  
</service> 
 
<service name="IntegrityCalculatorService" 
  promote="CalculatorServiceComponent/CalculatorService" 
  requires="integrity"> 
  <interface.wsdl interface= 
      "http://calculator#wsdl.interface(Calculator)"/>       
  <binding.ws uri="http://localhost:8085/  
                   IntegrityCalculatorService"/>  
</service> 
 
To illustrate how SCA policies work, we’ve defined three services for the 
same component.  The first, SimpleCalculatorService, simply calls the 
Web service.  The second, AuthenticationCalculatorService, requires 
authentication, which means the SOAP header of the Web service request 
must contain an authentication token.  The third, 
IntegrityCalculatorService, requires that the Web service request be 
digitally signed.   
 
All three of these services promote the CalculatorService provided by 
the CalculatorServiceComponent.   
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The format of the interface attribute of the <interface.wsdl> element 
is: 
 

• The targetNamespace of the WSDL file 
• A hash mark (#) 
• The text wsdl.interface( 
• The name of the <wsdl:portType> we’re using (remember, what 

WSDL calls a port is actually an interface) 
• A closing parenthesis.   

 
The <wsdl:portType> element in the WSDL file looks like this:  
 
<wsdl:portType name="Calculator"> 
  <wsdl:operation name="add"> 
    <wsdl:input  
      message="tns:addRequest" name="addRequest"/> 
    <wsdl:output  
      message="tns:addResponse" name="addResponse"/> 
  </wsdl:operation> 
  <wsdl:operation name="divide"> 
    <wsdl:input  
      message="tns:divideRequest" name="divideRequest"/> 
    <wsdl:output  
      message="tns:divideResponse" name="divideResponse"/> 
  </wsdl:operation> 
  . . . 
</wsdl:portType> 

Running the example 
The first step is to start the Web service.  Look in the CalculatorWebService 
project; the wsPolicyCalculatorService.WsPolicyCalculatorServer 
class starts the Web service.  The Web service has to be running before we 
can use it.  Right-click on WsPolicyCalcluatorServer.java, then click 
Run As Java Application: 
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The Web service should start in the Console view: 
 

 
 
(You can ignore the error messages in the console.)  Notice that Tuscany 
sets up three servlet mappings, one for each of the SCA services we 
promoted in the .composite file.   
 
Now it’s time to run the application with the Web service.  Right-click 
CalculatorClient.java, then open the run dialog as you did earlier.  
This time, enter wsPolicyCalculatorClient/ 
SimpleCalculatorClient.composite in the Program arguments: field: 
 

 
 
You should see results like this: 
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If you run CalculatorClient again with the arguments 
wsPolicyCalculatorClient/ 
AuthenticationCalculatorClient.composite and 
wsPolicyCalculatorClient/ 
IntegrityCalculatorClient.composite, you should see the same 
results.    

Optional exercise: Trace the SOAP/HTTP messages 
As an optional exercise, you can use the TCP/IP monitor to view the 
messages that go between the application and the SCA service.  To do this, 
you’ll first need to set up a TCP/IP monitor.  A TCP/IP monitor watches a 
particular TCP port, displays the SOAP message that appears there and 
then sends that message on to the service.  When the service responds, the 
monitor displays the message returned by the service and then sends it on 
to the client application.   
 
Go to the Window  Preferences menu to open the preferences dialog.  
Type “tcp” in the entry field on the left, click “TCP/IP Monitor,” then click 
the Add button: 
 

 
 
The TCP/IP monitor will listen on port 8086, display the SOAP message, 
then send it on to localhost:8085: 
 



Service Component Architecture – A simpler architecture for SOAs 

 44 

 
 
With the monitor defined, click the Start button: 
 

 
 
Click OK to close the dialog.  Now that we’ve defined the monitor, we need 
to change the WSDL file on the client side so that it sends requests to port 
8086 instead of 8085.  Open the file WsPolicyCalculator.wsdl in the 
WsPolicyCalculatorClient folder and change the port number in the three 
<wsdlsoap:address> elements at the bottom of the file: 
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Don’t change the port number on the service side.   
 
Run the application as before, and you’ll see the SOAP messages in the 
TCP/IP monitor.  Here are the SOAP request and response messages for 
the divide operation: 
 

 
 
There will be four messages at the top of the view, one for each of the four 
operations (add, subtract, multiply, divide) called by the client application.  
The best way to view the messages is to select the XML view above each 
one.  In the screen capture here, you can see the two arguments to the 
divide operation on the left, and you can see the response from the 
operation on the right.  Notice that the address of the requests is 
localhost:8086/SimpleCalculatorService. 
 
If you run the client again with the authentication and integrity policies, the 
SOAP messages will look very different.  For the authentication policy, the 
request message contains an authentication token in the SOAP header: 
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For the integrity policy, the request and response messages are digitally 
signed: 
 

 
 
(Now that you’ve changed the WSDL file, the client application will fail if the 
TCP/IP monitor isn’t started.  It’s probably best to change the services in 
the WSDL file back to port 8085, but that’s up to you.) 

Resources 

The Apache Tuscany Project 
As you work with SCA, check the Tuscany Web site often.  The Tuscany 
dashboard page, tuscany.apache.org/tuscany-dashboard.html, has 
links to the latest Tuscany distributions and lists many helpful articles from 
around the Web.  

OSOA.org – The Open SOA Group 
OSOA was the original home of SCA.  The site still hosts the SCA specs, 
and it includes links to articles and whitepapers to help you get started 
with SCA.   
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The OASIS OpenCSA Working Group 
The work of standardizing SCA has moved to OASIS.  You can find the 
latest activities of the Composite Services Architecture group at 
oasis-opencsa.org/specifications. (Yes, SCA is being standardized 
by a group named CSA.  That’s confusing, but that’s the way it is.) 

Summary 
You’ve just taken a Java application and converted it to use SCA.  The first 
invocation of your application used the same technology (POJOs).  The 
second invocation used a completely different technology, but the 
application still worked without any changes to the code.  The third time 
you ran it, the application successfully invoked a different service with an 
incompatible API.  The fourth invocation used dependency injection and a 
proxy object to access a Web service.  The Web service was deployed with 
SCA policies, so digital signatures and authentication could be added to 
the infrastructure without changing the application.   
 
SCA lets you create SOA applications that are simpler to write and more 
flexible than ever before.  


