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1. Introduction

The purpose of this paper to provide a set of guidelines for mapping from the OSA Analysis UML to WSDL. This mapping is to aid in the realization of  SOAP for the OSA APIs.

This document will provide a generic mapping from the UML constructs contained within the current Analysis UML model and map them into WSDL elements. This document is the Web Services Translation Rules document, referred to in Tdoc N5-011205.

2. Proposed Namespaces for the OSA WSDL

Namespaces are an important part of an XML Schema. They are used to qualify the source of a particular XML element.

There are several XML/SOAP/WSDL related Namespaces which are used within each of the WSDL documents. The Namespace Prefix and the Namespace are noted below.

xmlns:wsdl = ‘http://http://schemas.xmlsoap.org/wsdl/’

xmlns:soap=’http://schemas.xmlsoap.org/wsdl/soap/’

xmlns:SOAP-ENC=’http://schemas.xmlsoap.org/soap/encoding/’

xmlns:xsd:=’http://www.w3c.org/2001/XMLSchema’

There are also OSA specific namespaces which are used within the OSA WSDL documents. The OSA related namespaces present within each WSDL document depends on the WSDL document and which WSDL documents it imports. The guidelines used to derive these namespaces are:

· The root namespace for the OSA WSDL and XML schemas is http://www.csapi.org/

· There is one document generated for each component (Module) within the Analysis UML model. The document will have the name of the UML component with the extension ‘.wsdl’ For each wsdl document generated the following additional namespaces will be included:

· xmlns:<component name>=’http://www.csapi.org/<component name>/wsdl’

· xmlns:<component name>xsd=’http://www.csapi.org/<component name>/schema’

· For each OSA wsdl document which is referenced by an import statement within the current wsdl document then the following additional namespaces will be included.

· xmlns:<imported component name>=’http://www.csapi.org/<imported component name>/wsdl’

· xmlns:<imported component name>xsd=’http://www.csapi.org/<imported component name>/schema’

· Attributes which require a QName value shall use the appropriate Namespace Prefix (as defined in the definitions element of the wsdl file) to qualify the element being referenced.

The namespaces are defined within the ‘definitions’ element of a wsdl document. For example, the definitions element of the am.wsdl document would look like:

<definitions

   name='am'

   targetNamespace='http://www.csapi.org/am/wsdl'

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

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

   xmlns:soap='http://schemas.xmlsoap.org/wsdl/soap/'

   xmlns:SOAP-ENC='http://schemas.xmlsoap.org/soap/encoding/'

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

   xmlns:am='http://www.csapi.org/am/wsdl'

   xmlns:amxsd='http://www.csapi.org/am/schema'

   xmlns:osa='http://www.csapi.org/osa/wsdl'

   xmlns:osaxsd='http://www.csapi.org/osa/schema'>

<import namespace='http://www.csapi.org/osa/wsdl'

           location='osa.wsdl' />

3. Object References

Object references are used to identify an particular remote object instance. Object references are used in two ways:

1. Passed as a parameter within a method to a remote object.

2. Included within a message to identify the object for which the message is intended.

Within the context of SOAP, an object reference can be represented as a URL appended with a String. The String suffix identifies the particular remote object instance in the context of the URL. 

An object  reference will be represented by the new type ObjectRef. The ObjectRef type is defined within osa.wsdl as:

<xsd:simpleType name=’Objectref’>

   <xsd:restriction base=’xsd:anyURI’ />

</xsd:simpleType>

When an object reference is passed as a parameter, the parameter type is defined as a reference to an interface. Each interface will have a corresponding reference type associated with it. The interface reference will be defined as:

<xsd:simpleType name=’InterfaceNameRef’>

   <xsd:restriction base=’osaxsd:ObjectRef’ />

</xsd:simpleType>

where InterfaceName is the name of the particular interface.

When an object reference is used to identify the intended recipient of a message, then the object reference is included in the SOAP Header element as an ObjectRefHeader. The ObjectRefHeader is defined in the osa.wsdl document as follows:

<message name='ObjectRefHeader'>

      <part name='header' element='osaxsd:ObjectRef' />

</message>

Within each method, the ObjectRefHeader is bound to the message within the wsdl soap:header element of the input message of the binding element. For example:

<binding name='IpAccountManagerBinding' type='am:IpAccountManager'>

      <soap:binding style='rpc' transport='http://schemas.xmlsoap.org/soap/http' />

      <operation name='createNotification'>

         <soap:operation soapAction='http://www.csapi.org/am/IpAccountManager#createNotification' />

         <input>

            <soap:body

                  encodingStyle='http://schemas/xmlsoap.org/soap/encoding/'

                  namespace = 'http://www.csapi.org/am.wsdl'

                  use='encoded' />

            <soap:header

                  message='osaxsd:ObjectRefHeader' part='header' />
         </input>
4. Mapping UML Data Types ( XML Schema

4.1. Data Types

4.1.1. <<Constant>>

The UML Constant data type contains the following attributes:

· Name

· Constant Value

This type would then map to the following XML Schema construct:

This mapping assumes that all constants are of type TpInt32

<xsd:simpletype name=”Name”>


<xsd:restriction base=”osaxsd:TpInt32”>



<xsd:minInclusive value=”Constant Value” />



<xsd:maxInclusive value=”Constant Value” />


</xsd:restriction>

</xs:simpleType>

4.1.2.  <<NameValuePair>>

The UML NameValuePair data type contains the following attributes:

· Name

· Attributes

· Name

This type would then map to the following XML Schema construct:

<xsd:simpleType base=”xsd:string” name=”Name”>

   <xsd:restriction base=”xsd:String”>


   <xsd:enumeration value=”Attribute-Name” />


   <xsd:enumeration value=”Attribute-Name” />


   …


   <xsd:enumeration value=”Attribute-Name” />

   </xsd:restriction>

</xsd:simpleType>

4.1.3. <<SequenceOfDataElements>>

The UML SequenceOfDataElements data type contains the following attributes:

· Name

· Roles

· Name

· Type

This type would then map to the following XML Schema construct:

<xsd:complexType name=”Name”


<xsd:sequence>



<xsd:element




Name=”Role-Name”




type=”Role–Type” />



<xsd:element




Name=”Role-Name”




type=”Role–Type” />

      …



<xsd:element




Name=”Role-Name”




type=”Role–Type” />


</xsd:sequence>

</xsd:complexType>

4.1.4. <<TypeDef>>

The UML TypeDef data type contains the following attributes:

· Name

· ImplementationType

If the Implementation type is a technology specific type, then the following mappings have been made:

TpBoolean – xsd:boolean

TpInt32 – xsd:float

TpFloat – xsd:float

TpLongString – xsd:string

TpString – xsd:string

TpOctet – xsd:hexBinary

This type would then map to the following XML Schema construct:

<complexType name=”Name” base=”ImplementationType” />

4.1.5. <<NumberedSetOfDataElements>>

The UML NumberedSetOfDataElements data type for sequences types contains the following attributes:

· Name

· ImplementationType

This type would then map to the following XML Schema construct:

<xsd:complexType name=”Name”>

   <xsd:sequence>


   <xsd:element 



   name=”Name” 



   type=”ImplementationType”



   minOccurs=”0”



   maxOccurs=”unbounded” />

   </xsd:sequence>

</xsd:complexType>

4.1.6. <<TaggedChoiceOfDataElements>>

The UML TaggedChoiceOfDataElements data type contains the following attributes:

· Name

· SwitchType

· Roles

· Name

· Type

This type would then map to the following XML Schema construct:

<xsd:complexType name=”Name”>


<xsd:element name=”SwitchName” type=”SwitchType” />


<xsd:choice>



<xsd:element name=”Role-Name” type=”Role-Type” />



<xsd:element name=”Role-Name” type=”Role-Type” />



…



<xsd:element name=”Role-Name” type=”Role-Type” />


</xsd:choice>

</complexType>

5. Mapping of UML SCF to WSDL

5.1. Mapping of Operations to WSDL message element
A UML Operation contains the following attributes:

· Name

· Module Name

· Return Type

· Parameter

· Name

· Type

This type would then map to the following XML Schema construct:

<message name="Name">


<part



name="Parameter-Name"


type="Parameter-Type"/>


…


<part



name="Parameter-Name"


type="Parameter-Type"/>

</message>

<message name="NameResponse">


<part name="return" type="ReturnType"/>

</message>

Note: If the ReturnType is void, then no ‘type’ attribute would be included in the Response message.

5.2. Mapping of Exception to WSDL message element

A UML Exception has the following attributes:

· Name

All exceptions (except for CommonException), contain a parameter called ExtraInformation which is of type TpString.

This type would then map to the following XML Schema Construct:

<message name=”Name”>


<part



name=”ExtraInformation”



type=”osaxsd:TpString”/>

</message>
5.3. Mapping of CommonExceptions to WSDL message element 

The UML CommonExceptions type has the following attributes:

· Name (“CommonExceptions”)

The UML CommonException contains two parameters; ExceptionType which is of type osaxsd:TpInt32 and ExtraInformation which is of type osaxsd:TpString.

This type would then map to the following XML Schema Construct:

<message name=”CommonExceptions”>


<part



name=”ExceptionType”


type=”osaxsd:TpInt32” />


<part



name=”ExtraInformation”



type=”osaxsd:TpString” />

</message>
5.4. Mapping of Interface Class to WSDL portType and binding elements 

A UML Interface Class contains the following attributes:

· Name

· Associated module (i.e. component)

· Operations

· Name

· Parameters

· Name

· Exceptions

· Name

This type would then map to the following WSDL portType element:

<portType name="Name">


<operation



name="Operation-Name"


<input message="Operation-Name"/>



<output message="Operation-NameResponse"/>



<fault message=”Operation–Exception– Name” />



…



<fault message=”Operation–Exception–Name” />


</operation>


…


<operation



name="Operation-Name"


<input message="Operation-Name"/>



<output message="Operation-NameResponse"/>



<fault name=”Operation-Exception-Name” message=”Operation–Exception–Name” />



…



<fault message=”Operation–Exception–Name” />


</operation>

</portType>

This type would also then map into the following WSDL binding element:

<binding


name="Interface-NameBinding"


type="Interface-Name">


<soap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/>


<operation name="Operation-Name">



<soap:operation soapAction="http://www.csapi.org/am/Name#Operation-Name"/>



<input>




<soap:body





encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"





namespace="http://www.csapi.org/Module-Name.wsdl"





use="encoded"/>

            <soap:header message=”osaxsd:ObjRefHeader” part=”header” />



</input>



<output>




<soap:body





encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"





namespace=" http://www.csapi.org/Module-Name.wsdl "





use="encoded"/>



</output>

      <fault>

            <soap:fault name=”Operation-Exception-Name” 





encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"





namespace="http://www.csapi.org/Module-Name.wsdl"





use="encoded"/>

      </fault>

      … additional fault elements


</operation>


… additional operation elements

</binding>

5.5. Mapping of UML SCF to WSDL service element 

A UML Module contains the following attributes:

· Name

· Interfaces

· Name

This type would then map to the following WSDL service element:
<service name="Name">


<port binding="Interface-NameBinding" name="Interface-Name">



<soap:address location="http://{Service Address}"/>


</port>


… additional port elements

</service>

</definitions>
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