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Overview

This document proposes a plan for integrating the Choreography group work with the existing concepts and constructs in the Hyades Data Models, with particular emphasis on the Hyades Test Model and testability interface concepts.

Basic Integration

The current Choreography group work is based around web services choreography standards such as BPEL, WSDL and XSD.  This work is progressing and will at some point need to be integrated into Hyades.

The easiest path to integration for this work is to use external behaviours and references.  Using external behaviours does not preclude the possibility of further integration in the future but it provides an easy route to map the Choreography group concepts into Hyades.

Overview of Assets

The basic assets to be mapped into the Hyades models are:

· BPEL files 

· WSDL and XSD interface and type definition files

· WSDL binding files

In short, the job of each of these assets is as follows:

· BPEL file

· BPEL files represent the behaviour of the test.  A BPEL file contains standard programming constructs such as loops, invocations and multithreading.

· XSD type definition files

· XSD files represent the complex and simple types used in the test.  Types which can be both used in the BPEL program and in the interface implementation are defined here.

· WSDL files

· WSDL can be logically split into two parts; the interface definition and the interface binding.  The interface binding can be loosely thought of as the implementation of the interface.  These two parts can be split up into separate files or merged into a single file (so that an interface carries with it one or more implementations).  In this document, for clarity, we consider them as separate assets.

For an example of these assets please see Appendix A.

Mappings

The mappings between choreography group concepts and Hyades concepts can be stated simply as:

· BPEL files -> Hyades behaviours

· WSDL & XSD files -> Hyades SUTs

· WSDL binding files -> Hyades SUTs

Given these simple mappings we can see how choreography assets could map as external references to Hyades models:

· TPFBehaviour.resource -> BPEL file reference

· TPFTestSuite, TPFTestCase and TPFTestComponent are therefore able to have external BPEL behaviours

· TPFSUT.resource -> WSDL interface definition files and XSD type definition files

· TPFSUTs therefore can represent endpoint definitions (interfaces)

· TPFSUT.resource -> WSDL binding files

· TPFSUTs therefore can also represent implementations of endpoints

These mappings mean that a Hyades test using external choreography behaviours would set up a TPFTestSuite with a number of TPFSUTs.  These TPFSUTs would represent the interface definitions the test behaviours use and any implementations of these interfaces.  The external BPEL behaviours associated with each of the TPFTestSuite, TPFTestCase and TPFTestComponent objects could then manage instances of and use the endpoints defined in the TPFSUTs.  

TPFSUT separation

For the first stage of integration, it is proposed that both the WSDL and XSD interface definition files and the WSDL binding files are added as TPFSUTs.  This is a way forward rather than an ideal solution.  In the future there should be some separation of the interface definition and the implementation of these interfaces – the TPFSUT should represent only the testability interface and some other part of the model should represent an implementation of a testability interface.  In creating this separation we can then have multiple interchangable implementations of a particular testability interface.

Appendix A – Asset Examples

Example BPEL file:

<process xmlns="http://schemas.xmlsoap.org/ws/2003/03/business-process/" 

   xmlns:engine="http://www.eclipse.org/hyades/choreography/2004/engine" 

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

   xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/" 

   xmlns:bpel="http://schemas.xmlsoap.org/ws/2003/03/business-process/">

    <partnerLinks>

        <partnerLink name="mathsService" 

partnerLinkType="engine:mathsLink"

partnerRole="mathsService"/>

        <partnerLink name="sceneService" 

partnerLinkType="engine:sceneLink" partnerRole="sceneService"/>

    </partnerLinks>

    <sequence>

        <scope>

            <!-- create some variables -->

            <variables>

                <variable name="addMessage"

messageType="engine:DoubleArgumentsMessage"/>

                <variable name="addResultMessage"

messageType="engine:DoubleResultMessage"/>

            </variables>

            <!-- set the value of the variables -->

            <assign>

                <copy>

                    <from>

                        <double>60</double>

                    </from>

                    <to variable="addMessage" part="v1"/>

                </copy>

                <copy>

                    <from>

                        <double>40</double>

                    </from>

                    <to variable="addMessage" part="v2"/>

                </copy>

            </assign>

            <!-- Test ADD function -->

            <invoke partnerLink="mathsService" 

operation="add"

inputVariable="addMessage"

outputVariable="addResultMessage"/>

            ...

Example XSD file:

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

<xsd:schema 

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

  targetNamespace="http://www.eclipse.org/hyades/choreography/2004/engine"

  xmlns:engine="http://www.eclipse.org/hyades/choreography/2004/engine"

  xmlns:tns="http://www.eclipse.org/hyades/choreography/2004/engine"

  >

 <!--  some simple types  -->

 <xsd:element name="comment" type="xsd:string"/>

 <xsd:element name="file" type="xsd:string"/>

 <xsd:element name="host" type="xsd:string"/>

 <xsd:element name="port" type="xsd:int"/>

 <xsd:element name="string" type="xsd:string"/>

 <xsd:element name="int" type="xsd:int"/>

 <xsd:element name="double" type="xsd:double"/>

 <xsd:element name="dateTime" type="xsd:dateTime"/>

 <xsd:element name="boolean" type="xsd:boolean"/>

<!--  a complex type  -->

 <xsd:complexType name="USAddress">

  <xsd:sequence>

   <xsd:element name="name"   type="xsd:string"/>

   <xsd:element name="street" type="xsd:string"/>

   <xsd:element name="city"   type="xsd:string"/>

   <xsd:element name="state"  type="xsd:string"/>

   <xsd:element name="zip"    type="xsd:decimal"/>

  </xsd:sequence>

  <xsd:attribute name="country" type="xsd:NMTOKEN"

     fixed="US"/>

 </xsd:complexType>

</xsd:schema>
Example WSDL interface definition file:

...

<!--  some WSDL messages (similar to function arguments)  -->

<message name="DoubleArgumentsMessage">

 <part name="v1" type="xsd:double" />

 <part name="v2" type="xsd:float" />

</message>

<message name="DoubleResultMessage">

 <part name="value" type="xsd:float" />

</message>

<!--  a WSDL portType (similar to an interface object)  -->

<portType name="Maths">


<operation name="add">



<input message="tns:DoubleArgumentsMessage"/>



<output message="tns:DoubleResultMessage"/>


</operation>


<operation name="power">



<input message="tns:DoubleArgumentsMessage"/>



<output message="tns:DoubleResultMessage"/>


</operation>

</portType>

...

Example WSDL binding file:

...

<!--  a WSDL binding (similar to an interface implementation)  -->

<binding name="MathsPortWsifBinding" type="tns:Maths">

  <java:binding/>

  <!--  binding specific information, type mappings from XSD to Java  -->

  <format:typeMapping encoding="Java" style="Java">

    <format:typeMap typeName="xsd:string" formatType="java.lang.String" />

    <format:typeMap typeName="xsd:double" formatType="double" />

    <format:typeMap typeName="xsd:float" formatType="double" />

  </format:typeMapping>

  <!--  binding (implementation) info for a particular operation  -->

  <operation name="add">

    <java:operation



methodName="add"



parameterOrder="v1 v2"



returnPart="value"



/>

  </operation>

  <!--  binding (implementation) info for a particular operation  -->

  <operation name="power">

    <java:operation



methodName="power"



parameterOrder="v1 v2"



returnPart="value"



/>

  </operation>

</binding>

<service>

  <!--  binding (implementation) info for instantiating a portType  -->

  <port name="JavaMathsPort" binding="tns:MathsPortWsifBinding" >

    <java:address className="org.eclipse.hyades.choreography.jengine.extensions.wsif.ports.MathsPort" />

  </port>

</service>

...

