	public interface FormsPT extends Remote { 

  public FormResponseInfo renderPDF(FormRequestInfo formRequestInfo) throws RemoteException;

} 
-------------------------------------------------------------------------
public class FormsPT_Impl implements FormsPT {

  public FormResponseInfo renderPDF(FormRequestInfo formRequestInfo)

      throws RemoteException {

       ………   // Perform similar functionality as in [REF-1] to return a pre-populated PDF form
  }
}



LISTING 1:  FormsPT SEI and Implementation Bean
	<bpws:process exitOnStandardFault="yes" name="WorkflowOrder"

    targetNamespace="http://scrs.ws.service/workflow"

    xmlns:bpws="http://docs.oasis-open.org/wsbpel/2.0/process/executable" xmlns:lns="http://scrs.ws.service/workflow"

    xmlns:frm="http://scrs.ws.service/forms" xmlns:img="http://scrs.ws.service/imaging">

    <bpws:documentation>WS-BPEL process for handling a complex workflow</bpws:documentation>

    <bpws:import importType="http://schemas.xmlsoap.org/wsdl/"

        location="workflow.wsdl" namespace="http://scrs.ws.service/workflow"/>

    <bpws:import importType="http://schemas.xmlsoap.org/wsdl/"

        location="FormsPTService.wsdl" namespace="http://scrs.ws.service/forms"/>

    <bpws:import importType="http://schemas.xmlsoap.org/wsdl/"

        location="ImagingPTService.wsdl" namespace="http://scrs.ws.service/imaging"/>

    <bpws:partnerLinks>

        <bpws:partnerLink myRole="workflowService" name="workflow" partnerLinkType="lns:workflowLT"/>

        <bpws:partnerLink name="forms" partnerLinkType="lns:formsLT" partnerRole="formsService"/>

        <bpws:partnerLink myRole="imagingRequester" name="imaging"

            partnerLinkType="lns:imagingLT" partnerRole="imagingService"/>

    </bpws:partnerLinks>

…………
</bpws:process>


LISTING 2: Importing namespace and defining partner link roles in the process BPEL file
	<?xml version="1.0" encoding="UTF-8"?>

<definitions targetNamespace=http://scrs.ws.service/workflow
  xmlns:pos="http://scrs.ws.service/workflow"

  xmlns:sns="http://scrs.ws.service/workflow"

  xmlns:frm="http://scrs.ws.service/forms"

  xmlns:img="http://scrs.ws.service/imaging"

  xmlns:plnk="http://docs.oasis-open.org/wsbpel/2.0/plnktype"

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

…………
  <plnk:partnerLinkType name="workflowLT">

    <plnk:role name="workflowService" portType="pos:workflowPT" />

  </plnk:partnerLinkType>

  <plnk:partnerLinkType name="formsLT">

    <plnk:role name="formsService" portType="frm:FormsPT" />

  </plnk:partnerLinkType>

  <plnk:partnerLinkType name="imagingLT">

    <plnk:role name="imagingService" portType="img:ImagingPT" />

    <plnk:role name="imagingRequester" portType="pos:imagingCallbackPT" />

  </plnk:partnerLinkType>

…………
</definitions>


LISTING 3:  Describing partner links in the process WSDL file
	<?xml version="1.0" encoding="UTF-8"?>

<definitions targetNamespace="http://scrs.ws.service/workflow"

………
  <import namespace="http://scrs.ws.service/forms" location="FormsPTService.wsdl" />

  <import namespace="http://scrs.ws.service/imaging" location="ImagingPTService.wsdl" />

  <types>

    <xsd:schema>

      <xsd:import namespace="http://scrs.ws.service/workflow" schemaLocation="workflow.xsd" />

    </xsd:schema>

  </types>

  <message name="WFINMessage">

    <part name="profileInfo" type="sns:profileInfo" />

    <part name="renderFormInfo" type="sns:renderFormInfo" />

  </message>

  <message name="WFOUTMessage">

    <part name="invoiceInfo" type="sns:invoiceInfo" />

  </message>

  <message name="IMGCallbackMessage">

    <part name="imgCallbackInfo" type="sns:imgCallbackInfo" />

  </message>

  <message name="workflowFaultType">

    <part name="problemInfo" element="sns:problemInfo" />

  </message>

<!-- portTypes supported by the complex workflow process -->

  <portType name="workflowPT">

    <operation name="initiateWorkflow">

      <input message="pos:WFINMessage" />

      <output message="pos:WFOUTMessage" />

      <fault name="cannotCompleteWorkflow" message="pos:workflowFaultType" />

    </operation>

  </portType>

  <portType name="imagingCallbackPT">

    <operation name="getIMGMessage">

      <input message="pos:IMGCallbackMessage" />

    </operation>

  </portType>

……

</definitions>


LISTING 4:  Describing port types and related messages in the process WSDL file

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

<definitions targetNamespace="http://scrs.ws.service/workflow" xmlns="http://schemas.xmlsoap.org/wsdl/" xmlns:tns="http://scrs.ws.service/workflow" xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/">
     ……………..
  <portType name="workflowPT">

      <operation name="initiateWorkflow">

        <input message= …. />

        <output message= …. />

        <fault message= …. />
      </operation>

  </portType>

  <portType name="imagingCallbackPT">

    <operation name="getIMGMessage">

        <input message= …. />

        <output message= …. />

        <fault message= …. />

    </operation>
  </portType>
  ……………
   <service name="WorkflowOrderService">

    <port name="imagingRequesterPort" binding="tns:imagingCallbackPTBinding">

      <soap:address location="http://<machine>:<port>/workflow/imagingRequester"/>

    </port>

    <port name="workflowServicePort" binding="tns:workflowPTBinding">

      <soap:address location="http://<machine>:<port>/workflow/workflowService"/>

    </port>

  </service>

</definitions>


LISTING 5:   Composite service WSDL document and relevant port types upon deployment to jBPM-BPEL
	<bpws:variables>

        <bpws:variable messageType="lns:WFINMessage" name="WFRequest"/>

        <bpws:variable messageType="lns:WFOUTMessage" name="WFResponse"/>

        <bpws:variable messageType="lns:workflowFaultType" name="WFFault"/>

        <bpws:variable messageType="frm:FormsPT_renderPDF" name="formRenderRequest"/>

        <bpws:variable messageType="frm:FormsPT_renderPDFResponse" name="formRenderResponse"/>

        <bpws:variable messageType="img:ImagingPT_performImageArchival" name="imagingRequest"/>

        <bpws:variable messageType="img:ImagingPT_performImageArchivalResponse" name="imagingResponse"/>

        <bpws:variable messageType="lns:IMGCallbackMessage" name="imgCallbackResponse"/>

<bpws:variables>

<bpws:sequence name="Main">

     <bpws:receive createInstance="yes" name="ReceiveWF"

                operation="initiateWorkflow" partnerLink="workflow"

                portType="lns:workflowPT" variable="WFRequest" />
        <bpws:flow>

           ………

           <bpws:sequence name="FormRendering">

                 ………

           </bpws:sequence>

           <bpws:sequence name="Imaging">

                ………

           </bpws:sequence>

      </bpws:flow>

    ……….
    <bpws:reply name="SendWorkflowResponse"

            operation="initiateWorkflow" partnerLink="workflow"

            portType="lns:workflowPT" variable="WFResponse"/>

</bpws:sequence>


LISTING 6:  <receive>/<reply> activity embedded within the root <sequence> marks the beginning/end of a process  
	<bpws:links>

     <bpws:link name="forms-to-imaging"/>

</bpws:links>

<bpws:sequence name=”FormRendering”>

           <bpws:assign name="PrepareFormsVariables" validate="no">

                    <bpws:copy>

                        <bpws:from part="renderFormInfo" variable="WFRequest"/>

                        <bpws:to part="FormRequestInfo_1" variable="formRenderRequest"/>

                    </bpws:copy>

           </bpws:assign>

           <bpws:invoke inputVariable="formRenderRequest"

                    name="RequestFormRender" operation="renderPDF"

                    outputVariable="formRenderResponse" partnerLink="forms" portType="frm:FormsPT">

                    <bpws:sources>

                        <bpws:source linkName="forms-to-imaging"/>

                    </bpws:sources>

           </bpws:invoke>

 </bpws:sequence>


LISTING 7:  Sequence for conversation with the Forms service endpoint
	  <bpws:sequence name="Imaging">

                <bpws:assign name="PrepareImagingVariables" validate="no">   

                    <bpws:copy>

                        <bpws:from part="result" variable="formRenderResponse">

                            <bpws:query><![CDATA[byteArrayPDF]]></bpws:query>

                        </bpws:from>

                        <bpws:to part="ImagingRequestInfo_1" variable="imagingRequest">

                            <bpws:query><![CDATA[byteArrayPDF]]></bpws:query>

                        </bpws:to>

                    </bpws:copy>                 

                    <bpws:copy>

                        <bpws:from part="profileInfo" variable="WFRequest">

                            <bpws:query><![CDATA[imagingIndex]]></bpws:query>

                         </bpws:from>

                        <bpws:to part="ImagingRequestInfo_1" variable="imagingRequest">

                            <bpws:query><![CDATA[imagingIndex]]></bpws:query>

                        </bpws:to>

                    </bpws:copy>

                </bpws:assign>

                <bpws:invoke inputVariable="imagingRequest"

                    name="PerformImaging"

                    operation="performImageArchival" outputVariable="imagingResponse"

                    partnerLink="imaging" portType="img:ImagingPT">

                    <bpws:targets>

                        <bpws:target linkName="forms-to-imaging"/>

                    </bpws:targets>

                </bpws:invoke>

                <bpws:receive name="ReceiveImagingCallback"

                    operation="getIMGMessage" partnerLink="imaging"

                    portType="lns:imagingCallbackPT" variable="imgCallbackResponse"/>

  </bpws:sequence>


LISTING 8:  Sequence for conversation with the asynchronous Imaging service endpoint

	public class ImagingCallbackMessageBean implements MessageDrivenBean, MessageListener {

   protected MessageDrivenContext messageContext;

   protected ImagingCallbackPT imagingRequester;

  public void onMessage(Message message) {

……….

    try {

      // extract JMS message contents

      MapMessage invoiceMessage = (MapMessage) message;

      // populate ImgCallbackInfo object with content from the JMS message
     .. ……..
      // send callback message to the imagingCallbackPT of the Workflow composite service
      imagingRequester.getIMGMessage( imgCallbackInfo );

    }

    catch (JMSException e) { ……}

  }
  public void ejbCreate() {

    try {

      WorkflowOrderService service = lookupWorkflowOrderService();

      imagingRequester = service.getImagingRequesterPort();

    }

    catch (NamingException e) { …… }
  }

  protected WorkflowOrderService lookupWorkflowOrderService() throws NamingException {

    Context initialContext = new InitialContext();

    try {

      return (WorkflowOrderService) initialContext.lookup("java:comp/env/service/WorkflowOrder");

    }

    …..
  }



LISTING 9: Message Driven Bean that performs the callback into the orchestrating service
	public class WorkflowOrderTest {

    public static WorkflowPT  workflowPT; 

    public static void main(String argv[]) { 

      createWorkflowOrder();

    }

    private static WorkflowPT returnSEI() { 

        // Invoke createProxy() to create a stub object 

        Stub stub = createProxy(); 

        // Set the endpoint address the stub uses to access the service 

        stub._setProperty(javax.xml.rpc.Stub.ENDPOINT_ADDRESS_PROPERTY, "http://<machinename>:<port>/workflow/workflowService"); 

        // Cast the stub to the service endpoint interface 

        workflowPT = (WorkflowPT) stub;

       return workflowPT;

    } 

    private static Stub createProxy() { 

      // Create a stub object // Note that WorkflowOrderService_Impl, generated by wscompile, is implementation-specific 

      return (Stub) (new WorkflowOrderService_Impl().getWorkflowServicePort()); 

    } 

    private static void createWorkflowOrder() {

      //Set input parameter objects
      ProfileInfo profileInfo = new ProfileInfo();

      RenderFormInfo renderFormInfo = new RenderFormInfo();
      ……
      try { 

        workflowPT = returnSEI();

        // Invoke the SEI operation
        InvoiceInfo invoiceInfo = workflowPT.initiateWorkflow(profileInfo, renderFormInfo);

       ………
      } catch (Exception ex) { ex.printStackTrace(); } 

    }

}


LISTING 10: Simple java client for the orchestration service
