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 C++ and C++ to WSDL Mapping
The SCA Client and Implementation Model for C++ applies the WSDL to Java and Java to WSDL mapping rules (augmented for C++) as defined by the JAX-WS specification [XXX] for generating remotable C++ interfaces from WSDL portTypes and vice versa.

For the purposes of the Java-to-WSDL mapping algorithm, the interface is treated as if it had a @WebService annotation on the class, even if it doesn't. For the WSDL-to-Java mapping, the generated @WebService annotation implies that the interface is @Remotable.

For the mapping from C++ types to XML schema types SCA supports the SDO 2.1 [XXX] mapping.  A detailed mapping of C++ to WSDL types and WSDL to C++ types is covered in section […].
The following limitations apply:

· JAX-WS style external binding files are not supported. (See JAX-WS Sec. 2)
· MIME binding is not supported. (See JAX-WS Sec. 2.1.1)
· Holder classes are not supported. (See JAX-WS Sec. 2.3.3)

· Asynchronous mapping is not supported. (See JAX-WS Sec. 2.3.4)

· Generation of Service classes from WSDL is not supported. (See JAX-WS Sec. 2.7)

· Generation of WSDL from Service implementation classes  is not supported (See JAX-WS Sec. 3.3)

· Templates are not supported when converting from C++ to WSDL (See JAX-WS Sec. 3.9)

The following general rules apply to the application of JAX-WS to C++. 

· References to Java should be considered references to C++.

· References to Java classes should be considered references to C++ classes.

· References to Java methods should be considered references to C++ member functions.

· References to Java interfaces should be considered references to C++ classes which only define pure virtual member functions.

· For the purposes of the C++-to-WSDL mapping algorithm, a C++ class with only pure-virtual functions and no state is treated as if it had a @WebService annotation on the class.  All default values are assumed for the @WebService annotation.

Major divergences from JAX-WS:

· Algorithms for converting WSDL namespaces to C++ namespaces (and vice-versa).

· Mapping of WSDL faults to C++ exceptions and vice-versa.

· Managing of data bindings.
1.1 Augmentations for WSDL to C++ Mapping
1.1.1 Mapping WSDL targetNamespace to a C++ namespace
Since C++ does not define a standard convention for the use of namespaces, the SCA specification does not define an implicit mapping of WSDL targetNamespaces to C++ namespaces.  WSDLs MAY define a namespace using the <sca:namespace> WSDL extension (see …), otherwise all C++ classes will be placed in a default namespace as determined by the implementation.  Implementations SHOULD provide a mechanism for overriding the default namespace.
1.1.2 Mapping WSDL Faults to C++ Exceptions

WSDL operations that specify one or more <wsdl:fault> elements will produce a C++ member function that is annotated with an @WebThrows annotation listing a C++ exception class associated with each <wsdl:fault>.
The C++ exception class associated with a fault will be generated based on the message that is associated with the <wsdl:fault> element, and in particular with the global element that the wsd:fault/wsdl:message/@part indicates.
The C++ exception class will be derived from oasis::sca::SCAException, defining all of the member functions associated with that interface, as well as the following fault specific functions.
FaultException(const char* message, const FaultInfo& faultInfo);  

FaultInfo getFaultInfo() const;
Where FaultException is the name of the generated exception class, and where FaultInfo is the name of the C++ type representing the fault’s global element type.

1.1.2.1 Multiple Fault References

If multiple operations within the same portType indicate that they throw faults that reference the same global element, a single C++ exception class will be created, with each C++ member function referencing this class in it’s @WebThrows annotation.
1.1.3 Mapping of in, out, in/out parts to C++ member function parameters
C++ diverges from the JAX-WS specification in it’s handling of some parameter types, especially around how passing of out and in/out parameters are handled in the context of C++’s various pass-by styles.  The following outlines an updated mapping for use with C++.
· For unwrapped messages:
· in The message part is mapped to a member function parameter, passed by const-reference.

· out The message part is mapped to a member function parameter, passed by reference, or to the member function return type, returned by-value.

· in/out The message part is mapped to a member function parameter, passed by reference.

· For wrapped messages:

· in The wrapper child is mapped to a member function parameter, passed by const-reference.

· out The wrapper child is mapped to a member function parameter, passed by reference, or to the member function return type, returned by-value.

· in/out The wrapper child is mapped to a member function parameter, passed by reference.

1.2 Augmentations for C++ to WSDL Mapping

1.2.1 Mapping C++ namespaces to WSDL namespaces
Since C++ does not define a standard convention for the use of namespaces, the SCA specification does not define an implicit mapping of C++ namespaces to WSDL namespace URIs.  The default targetNamespace is defined by the implementation.  An implementation SHOULD provide a mechanism for overriding the default targetNamespace.
1.2.2 Parameter and return type classification

The classification of parameters and return types in C++ are determined based on how the value is passed into the function.

A methods return type is always considered out.  A parameter passed by-reference or by-pointer is considered either in/out or out.  All other parameters, including those passed by-const-reference are considered in.

1.2.3 C++ to WSDL Type Conversion (and the use of JAXB)

C++ types are mapped to WSDL and schema types based on the mapping described in Section […]
1.2.4 Service-specific Exceptions

C++ classes that define a web service interface can indicate which faults they may throw using the @WebThrows annotation.  @WebThrows lists the names of each C++ class that may be thrown as a fault from a particular member function.  Each class that is referenced from an @WebThrows annotation MUST itself have a @WebFault annotation that associates the fault with a particular global element that will be associated with the fault message.
1.3 C++ Annotations

1.3.1 @WebService

Annotation on a C++ class indicating that it represents a web service.

Corresponds to: javax.jws.WebService annotation in the JAX-WS specification (7.11.1)

Format:

// @WebService(name=<string>, targetNamespace=<string>, serviceName=<string>, 
//       portName=<string>)
where:

· name: (0..1) – The name of the web service portType.  The default is the name of the C++ class the annotation is applied to.
· targetNamespace: (0..1) – The target namespace for the web service.  The default namespace is determined by the implementation.
· serviceName: (0..1) – The target name for the associated service.  The default service name is the name of the C++ class suffixed with “Service”.  The name of the associated binding is also determined by the serviceName.  In the case of a SOAP binding, the binding name is the name of the service suffixed with “SoapBinding”.
· 
· 
· portName: (0..1) – The name that should be used for the associated WSDL port for the service.  If not provided, an implementation MUST use the value associated with the name element, suffixed with “Port” (See JAX-WS 3.11).
Applies to: Class

Example:
Given an input C++ source file containing:
// @WebService(name=”StockQuote”, targetNamespace=”http://www.example.org/”,

//       serviceName=”StockQuoteService”) 

class StockQuoteService {
};
The following WSDL file would be generated:
<definitions xmlns=”http://schemas.xmlsoap.org/wsdl/”
      xmlns:soap=”http://schemas.xmlsoap.org/wsdl/soap/”
      xmlns:tns=”http://www.example.org/”

      targetNamespace=”http://www.example.org/”>

   <portType name=”StockQuote”>

   </portType>
   <binding name=”StockQuoteServiceSoapBinding”>
      <soap:binding style=”document” 
            transport=”http://schemas.xmlsoap.org/soap/http”/>
   </binding>
   <service name=”StockQuoteService”>
      <port name=”StockQuotePort” binding=”tns:StockQuoteServiceSoapBinding”>

         <soap:address location=”REPLACE_WITH_ACTUAL_URL”/>
      </port>
   </service>
</definitions>
1.3.2 @WebFunction
Annotation on a C++ member function indicating that it represents a web service operation.

Corresponds to: javax.jws.WebMethod annotation in the JAX-WS specification (7.11.2)

Format:

// @WebFunction(operationName=<string>, action=<string>, 
//       exclude=<boolean>)
where:

· operationName: (0..1) – The name of the WSDL operation to associate with this function.  The default is the name of the C++ member function the annotation is applied to.

· action: (0..1) – Specifies the value associated with the soap:operation/@soapAction attribute in the resulting code.  The default value is an empty string.
· exclude: (0..1) – A boolean value indicating whether this member function should be included in the web service interface.  The default value is “false”.
Applies to: Member function.
Example:

Given an input C++ source file containing:
// @WebService(name=”StockQuote”, targetNamespace=”http://www.example.org/”
//       serviceName=”StockQuoteService”) 

class StockQuoteService {


// @WebFunction(operationName=”GetLastTradePrice”, 
   //       action=”urn:GetLastTradePrice”)

float getLastTradePrice(const std::string& tickerSymbol);   
   // @WebFunction(exclude=true)


void setLastTradePrice(const std::string& tickerSymbol, float value);

};
The following WSDL file would be generated:

<definitions xmlns=”http://schemas.xmlsoap.org/wsdl/”

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

      xmlns:tns=”http://www.example.org/”

      targetNamespace=”http://www.example.org/”>

   <xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 
         xmlns:tns="http://www.example.org/" 
         attributeFormDefault="unqualified"
         elementFormDefault="unqualified" 
         targetNamespace="http://www.example.org/">

      <xs:element name="GetLastTradePrice" type="tns:GetLastTradePrice"/>

      <xs:element name="GetLastTradePriceResponse" 
            type="tns:GetLastTradePriceResponse"/>

      <xs:complexType name="GetLastTradePrice">

         <xs:sequence>

            <xs:element name="tickerSymbol" type="xs:string"/>

         </xs:sequence>

      </xs:complexType>

      <xs:complexType name="GetLastTradePriceResponse">

         <xs:sequence>

            <xs:element name="return" type="xs:float"/>

         </xs:sequence>

      </xs:complexType>

   </xs:schema>
   < message name="GetLastTradePrice">

      <part name="parameters" element="tns:GetLastTradePrice">

      </part>

   </message>

   < message name="GetLastTradePriceResponse">

      <part name="parameters" element="tns:GetLastTradePriceResponse">

      </part>

   </ message>

   <portType name=”StockQuote”>

      <operation name="GetLastTradePrice">

         <input name="GetLastTradePrice" message="tns:GetLastTradePrice">

         </input>

         <output name="GetLastTradePriceResponse" 
               message="tns:GetLastTradePriceResponse">

         </output>

      </operation>

   </portType>

   <binding name=”StockQuoteServiceSoapBinding”>

      <soap:binding style=”document” 

            transport=”http://schemas.xmlsoap.org/soap/http”/>
      <wsdl:operation name="GetLastTradePrice">

         <soap:operation soapAction="urn:GetLastTradePrice" style="document"/>

         <wsdl:input name="GetLastTradePrice">

            <soap:body use="literal"/>

         </wsdl:input>

         <wsdl:output name="GetLastTradePriceResponse">

            <soap:body use="literal"/>

         </wsdl:output>

      </wsdl:operation>

   </binding>

   <service name=”StockQuoteService”>

      <port name=”StockQuotePort” binding=”tns:StockQuoteServiceSoapBinding”>

         <soap:address location=”REPLACE_WITH_ACTUAL_URL”/>

      </port>

   </service>

</definitions>


1.3.3 @Oneway
Annotation on a C++ member function indicating that it represents a one-way request.

Corresponds to: javax.jws.Oneway annotation in the JAX-WS specification (7.11.3)

Format:

// @Oneway
Applies to: Member function.

Example:

Given an input C++ source file containing:
// @WebService(name=”StockQuote”, targetNamespace=”http://www.example.org/”

//       serviceName=”StockQuoteService”) 

class StockQuoteService {


// @WebFunction(operationName=”GetLastTradePrice”, 

   //       action=”urn:GetLastTradePrice”)
   // @Oneway

float getLastTradePrice(const std::string& tickerSymbol);   

};
The following WSDL file would be generated:

<definitions xmlns=”http://schemas.xmlsoap.org/wsdl/”

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

      xmlns:tns=”http://www.example.org/”

      targetNamespace=”http://www.example.org/”>

   <xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 

         xmlns:tns="http://www.example.org/" 

         attributeFormDefault="unqualified"

         elementFormDefault="unqualified" 

         targetNamespace="http://www.example.org/">

      <xs:element name="GetLastTradePrice" type="tns:GetLastTradePrice"/>

      <xs:complexType name="GetLastTradePrice">

         <xs:sequence>

            <xs:element name="tickerSymbol" type="xs:string"/>

         </xs:sequence>

      </xs:complexType>

   </xs:schema>

   < message name="GetLastTradePrice">

      <part name="parameters" element="tns:GetLastTradePrice">

      </part>

   </message>

   <portType name=”StockQuote”>

      <operation name="GetLastTradePrice">

         <input name="GetLastTradePrice" message="tns:GetLastTradePrice">

         </input>

      </operation>

   </portType>

   <binding name=”StockQuoteServiceSoapBinding”>

      <soap:binding style=”document” 

            transport=”http://schemas.xmlsoap.org/soap/http”/>

      <wsdl:operation name="GetLastTradePrice">

         <soap:operation soapAction="urn:GetLastTradePrice" style="document"/>

         <wsdl:input name="GetLastTradePrice">

            <soap:body use="literal"/>

         </wsdl:input>

      </wsdl:operation>

   </binding>

   <service name=”StockQuoteService”>

      <port name=”StockQuotePort” binding=”tns:StockQuoteServiceSoapBinding”>

         <soap:address location=”REPLACE_WITH_ACTUAL_URL”/>

      </port>

   </service>

</definitions>


1.3.4 @WebParam
Annotation on a C++ member function parameter indicatingit’s mapping to the associated input and output WSDL messages.

Corresponds to: javax.jws.WebParam annotation in the JAX-WS specification (7.11.4)

Format:

// @WebParam(paramName=<string>, name=<string>, targetNamespace=<string>, 
//       mode=IN|OUT|INOUT, header=<boolean>, partName=<string>)

where:

· paramName: (1..1) – The name of the parameter that this annotation applies to.
· name: (0..1) – The name of the associated WSDL part or element.  The default value is the name of the parameter.  If an @WebParam annotation is not present, and the parameter is unnamed, then a name of “argN”, where N is an incrementing value from 1 indicating the position of he parameter in the argument list, will be used.
· targetNamespace: (0..1) – The target namespace for the part.  The default namespace is the namespace of the associated @WebService.  The targetNamespace attribute is ignored unless the binding style is document, and the binding parameterStyle is bare.  (See @SOAPBinding).
· mode: (0..1) – Indicates whether the parameter is associated with the input message, output message, or both.  The default value is determined by the passing mechanism for the parameter, see […].

· header: (0..1) – A boolean indicating whether this parameter is associated with a SOAP header element.  The default value is false.
· partName: (0..1) – The name of the WSDL part associated with this item.  The default value is the value of name.
Applies to: Member function parameter.

Example:

Given an input C++ source file containing:
// @WebService(name=”StockQuote”, targetNamespace=”http://www.example.org/”

//       serviceName=”StockQuoteService”) 

class StockQuoteService {


// @WebFunction(operationName=”GetLastTradePrice”, 

   //       action=”urn:GetLastTradePrice”)
   // @WebParam(paramName=”tickerSymbol”, name=”symbol”)

float getLastTradePrice(const std::string& tickerSymbol);   

};
*** ALTERNATIVE ANNOTATION FORMAT ***

// @WebService(name=”StockQuote”, targetNamespace=”http://www.example.org/”

//       serviceName=”StockQuoteService”) 

class StockQuoteService {


// @WebFunction(operationName=”GetLastTradePrice”, 

   //       action=”urn:GetLastTradePrice”)


float getLastTradePrice(
         /* @WebParam(name=”symbol”) */ 
         const std::string& tickerSymbol);   

};
*** END ALTERNATIVE ANNOTATION FORMAT ***
The following WSDL file would be generated:

<definitions xmlns=”http://schemas.xmlsoap.org/wsdl/”

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

      xmlns:tns=”http://www.example.org/”

      targetNamespace=”http://www.example.org/”>

   <xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 

         xmlns:tns="http://www.example.org/" 

         attributeFormDefault="unqualified"

         elementFormDefault="unqualified" 

         targetNamespace="http://www.example.org/">

      <xs:element name="GetLastTradePrice" type="tns:GetLastTradePrice"/>

      <xs:element name="GetLastTradePriceResponse" 

            type="tns:GetLastTradePriceResponse"/>

      <xs:complexType name="GetLastTradePrice">

         <xs:sequence>

            <xs:element name="tickerSymbol" type="xs:string"/>

         </xs:sequence>

      </xs:complexType>

      <xs:complexType name="GetLastTradePriceResponse">

         <xs:sequence>

            <xs:element name="return" type="xs:float"/>

         </xs:sequence>

      </xs:complexType>

   </xs:schema>
   < message name="GetLastTradePrice">

      <part name="parameters" element="tns:GetLastTradePrice">

      </part>

   </message>

   < message name="GetLastTradePriceResponse">

      <part name="parameters" element="tns:GetLastTradePriceResponse">

      </part>

   </ message>

   <portType name=”StockQuote”>

      <operation name="GetLastTradePrice">

         <input name="GetLastTradePrice" message="tns:GetLastTradePrice">

         </input>

         <output name="GetLastTradePriceResponse" 

               message="tns:GetLastTradePriceResponse">

         </output>

      </operation>

   </portType>

   <binding name=”StockQuoteServiceSoapBinding”>

      <soap:binding style=”document” 

            transport=”http://schemas.xmlsoap.org/soap/http”/>

      <wsdl:operation name="GetLastTradePrice">

         <soap:operation soapAction="urn:GetLastTradePrice" style="document"/>

         <wsdl:input name="GetLastTradePrice">

            <soap:body use="literal"/>

         </wsdl:input>

         <wsdl:output name="GetLastTradePriceResponse">

            <soap:body use="literal"/>

         </wsdl:output>

      </wsdl:operation>

   </binding>

   <service name=”StockQuoteService”>

      <port name=”StockQuotePort” binding=”tns:StockQuoteServiceSoapBinding”>

         <soap:address location=”REPLACE_WITH_ACTUAL_URL”/>

      </port>

   </service>

</definitions>



1.3.5 @WebResult

Annotation on a C++ member function parameter indicating it’s mapping to the associated input and output WSDL messages.

Corresponds to: javax.jws.WebParam annotation in the JAX-WS specification (7.11.4)

Format:

// @WebResult(name=”<string>”, targetNamespace=”<string>”, header=”<boolean>”, partName=”<string>”)

where:

· name: (0..1) – The name of the associated WSDL part or element.  The default value is “return”.

· targetNamespace: (0..1) – The target namespace for the part
.  The default namespace is determined by the implementation.
· header: (0..1) – A boolean indicating whether this parameter is associated with a SOAP header element.  The default value is false.

· partName: (0..1) – The name of the WSDL part associated with this item.

Applies to: Member function parameter.

Example:

TBD
1.3.6 @SOAPBinding

Annotation on a C++ member function indicating that it represents a web service operation.

Corresponds to: javax.jws.SOAPBinding annotation in the JAX-WS specification (7.11.6)

Format:

// @SOAPBinding(style=”DOCUMENT|RPC”, use=”LITERAL|ENCODED”, parameterStyle=”BARE|WRAPPED”)

where:

· style: (0..1) – The WSDL binding style.  The default value is DOCUMENT.
· use: (0..1) – The WSDL binding use.  The default value is LITERAL.
· parameterStyle: (0..1) – The WSDL parameter style.  The default value is WRAPPED..

Applies to: Class, Member function.
Example:

TBD
1.3.7 @WebFault
Annotation on a C++ class indicating that it may be thrown as a fault by a web service function.
Corresponds to: javax.xml.ws.WebFault annotation in the JAX-WS specification (7.2)

Format:

// @WebFault(name=”<string>”, targetNamespace=”<string>”)

where:

· name: (1..1) – The local name of the global element mapped to this fault. 
· targetNamespace: (0..1) – The namespace of the global element mapped to this fault.  The default namespace is determined by the implementation.
Applies to: Class.
Example:

TBD

1.3.8 @WebThrows
Annotation on a C++ class indicating which faults may be thrown by this class.  
Corresponds to: No equivalent in JAX-WS.
Format:

// @WebThrows(faults=”<string>[, <string>]*”)

where:

· faults: (0..1) – The names of all faults that may be thrown by this member function.  The name of the fault is the name of it’s associated C++ class name.  A C++ class that is listed in a @WebThreads annotation MUST itself have an @WebFault annotation.
Applies to: Member function.

Example:

TBD
1.3.9 @XmlAdapter
Annotation on a C++ global function indicating that it performsa lexical translation to/from the XML representation to a C++ type.
Corresponds to: No equivalent in JAX-WS.

Format:

// @XmlAdapter(schemaType=”<string>
”, direction=”PRINT|PARSE”)

where:

· schemaType: (1..1) – The name of the schema type that this adapter function is associated with.
· direction: (1..1) – The direction of the adapter, this either prints a lexical implementation of a C++ type, or parses a lexical representation into a C++ type.

Applies to: Global function.

Example:

TBD
1.4 WSDL Extensions
The following WSDL extensions are used to augment the conversion process from WSDL to C++.  All of these extensions are defined in the namespace http://docs.oasis-open.org/ns/opencsa/sca-c-cpp/cpp/200809.  For brevity, all definitions of these extensions will be fully qualified, and all references to the “sca-cpp” prefix are associated with the namespace above.
1.4.1 <sca-cpp:bindings>

<sca-cpp:bindings> is a container type which may be used as a WSDL extension.  All other SCA wsdl extensions will be specified as children of a <sca-cpp:bindings> element.  An <sca-cpp:bindings> element may be used as an extension to any WSDL type that accepts extensions.
1.4.2 <sca-cpp:cppType>

<sca-cpp:cppType> defines a mechanism for defining an alternate type mapping from the provided WSDL type to a C++ type.  <sca-cpp:cppType> also defines the functions that will be used for serializing the C++ type to/from a lexical representation.

Format:

<sca-cpp:cppType name=”xsd:string” xmlType=”xsd:string” printFunction=”xsd:string” parseFunction=”xsd:string” library=”xsd:string”/>

where:

· cppType/@name - The name of the C++ type to associate with the schema type specified in cppType/@xmlType..
· cppType/@xmlType – The qualified name of the schema type that should be mapped to the C++ type specified in cppType/@name.
· cppType/@printFunction – The name of a C++ global function that is able to translate the specified C++ type into a lexical representation.
· cppType/@parseFunction - The name of a C++ global function that is able to translate the specified C++ type into a lexical representation.
· 
cppType/@library – The name of a library that provides implementations of the functions described in cppType/@printFunction and cppType/@parseFunction.


Applicable WSDL element(s):

· wsdl:definitions

1.4.3 <sca-cpp:class>

<sca-cpp:class> provides a mechanism for defining an alternate C++ class name for a WSDL construct.  
Format:

<sca-cpp:class name=”xsd:string”/>

where:
· class/@name - The name of the C++ class associated with this WSDL element.
Applicable WSDL element(s):

· wsdl:portType
1.4.4 <sca-cpp:enableWrapperStyle>

<sca-cpp:enableWrapperStyle> indicates whether or not the wrapper style for messages should be applied, when otherwise applicable.  If false, the wrapper style will never be applied.
Format:

<sca-cpp:enableWrapperStyle>boolean</sca-cpp:enableWrapperStyle>

where:

· enableWrapperStyle/text() – A boolean value indicating whether wrapper style should be enabled or disabled for this element and any of it’s children.  The default value is “true”.
Applicable WSDL element(s):

· wsdl:definitions
· wsdl:portType
· wsdl:portType/wsdl:operation
1.4.5 <sca-cpp:namespace>

<sca-cpp:namespace> specifies the name of the C++ namespace that the associated WSDL element (and any of it’s children) should be created in.

Format:

<sca-cpp:namespace name=”xsd:string”/>

where:

· namespace/@name - The name of the C++ namespace associated with this WSDL element.
Applicable WSDL element(s):
· wsdl:definitions
1.4.6 <sca-cpp:memberFunction>

<sca-cpp:memberFunction> specifies the name of the C++ member function that the associated WSDL operation should be associated with.
Format:

<sca-cpp:memberFunction name=”xsd:string”/>

where:

· memberFunction/@name - The name of the C++ member function associated with this WSDL operation.
Applicable WSDL element(s):

· wsdl:portType/wsdl:operation
1.4.7 <sca-cpp:parameter>

<sca-cpp:parameter> specifies the name of the C++ member function parameter associated with a specifc WSDL message part or wrapper child element.
Format:

<sca-cpp:parameter name=”xsd:string” part=”xsd:string” childElementName=”xsd:string”/>

where:

· parameter/@name - The name of the C++ member function 
associated with this WSDL operation.
· parameter/@part - An XPath expression identifying the wsdl:part of a wsdl:message.
· parameter/@childElementName – The qualified name of a child element of the global element identified by parameter/@part.
Applicable WSDL element(s):
· wsdl:portType/wsdl:operation
1.4.8 JAX-WS WSDL Extensions

An SCA implementation MAY support the reading and interpretation of JAX-WS defined WSDL extensions; however it MUST give precedence to the corresponding SCA WSDL extension if present.  The following is a list of JAX-WS WSDL extensions that may be recognized, and their corresponding SCA WSDL extension.

	JAX-WS Extension
	SCA Extension


	jaxws:bindings
	sca:bindings

	jaxws:class
	sca:class

	jaxws:method
	sca:memberFunction

	jaxws:parameter
	sca:parameter

	jaxws:enableWrapperStyle
	sca:enableWrapperStyle


1.4.9 WSDL Extensions Schema
<?xml version="1.0" encoding="UTF-8"?>

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

      targetNamespace="http://docs.oasis-open.org/ns/opencsa/sca-c-cpp/cpp/200809" 

      xmlns:sca-cpp="http://docs.oasis-open.org/ns/opencsa/sca-c-cpp/cpp/200809"
      xmlns:xsd=“http://www.w3.org/2001/XMLSchema"
      elementFormDefault="qualified">
   <element name=”bindings” type=”sca-cpp:BindingsType”/>
   <complexType name=”BindingsType”>

      <sequence>

         <element ref=”sca-cpp:extension”/>

      </sequence>

   </complexType>

   <element name=”extension” type=”sca-cpp:ExtensionType”/>

   <complexType name=”ExtensionType”>

   </complexType>

   <element name=”namespace” type=”sca-cpp:NamespaceType” 
         substitutionGroup=”sca-cpp:extension”/>

   <complexType name=”NamespaceType”>

      <attribute name=”name” type=”xsd:string” use=”required”/>

   </complexType>

   <element name=”class” type=”sca-cpp:ClassType” substitutionGroup=”sca-cpp:extension”/>

   <complexType name=”ClassType”>

      <attribute name=”name” type=”xsd:string” use=”required”/>
   </complexType>

   <element name=”memberFunction” type=”sca-cpp:MemberFunctionType” 

         substituationGroup=”sca-cpp:extension”/>

   <complexType name=”MemberFunctionType”>

      <attribute name=”name” type=”xsd:string” use=”required”/>

   </complexType>

   <element name=”parameter” type=”sca-cpp:ParameterType” 
         substitutionGroup=”sca-cpp:extension”/>

   <complexType name=”ParameterType”>

      <attribute name=”part” type=”xsd:string” use=”required”/>

      <attribute name=”childElementName” type=”xsd:string”/>

      <attribute name=”name” type=”xsd:string” use=”required”/>

   </complexType>

   <element name=”enableWrapperStyle” type=”xsd:boolean” 
         substitutionGroup=”sca-cpp:extension”/>

</schema>
1.5 SDO Data Binding

1.5.1 Simple Content Binding

The translation of XSD simple content types to C++ types follows the convention defined in the SDO specification.  The following table summarizes that mapping as it applies to SCA services.

The following mapping is derived from the mappings for SDO types to XSD schema types [11.1], XSD schema types to SDO types [SDO 10.3.3], and SDO types to C++ types [SDO 9.1].

	XSD Schema Type (
	SDO Type (
	C++ Type

	( XSD Schema Type

	anySimpleType
	Object
	UNDEFINED

	anyType
	DataObject
	commonj::sdo::DataObject
	anyType

	anyURI
	URI
	std::string
	string

	base64Binary
	Bytes
	char*
	hexBinary

	Boolean
	Boolean
	bool
	Boolean

	Byte
	Byte
	int8_t
	Byte

	Date
	YearMonthDay
	std::string
	string

	dateTime
	DateTime
	std::string
	string

	Decimal
	Decimal
	UNDEFINED

	Double
	Double
	long double
	double

	Duration
	Duration
	std::string
	string

	ENTITIES
	Strings
	UNDEFINED

	ENTITY
	String
	std::string
	string

	Float
	Float
	float
	float

	gDay
	Day
	std::string
	string

	gMonth
	Month
	std::string
	stirng

	gMonthDay
	MonthDay
	std::string
	string

	gYear
	Year
	std::string
	string

	gYearMonth
	YearMonth
	std::string
	string

	hexBinary
	Bytes
	char*
	hexBinary

	ID
	String
	std::string
	string

	IDREF
	String
	std::string
	string

	IDREFS
	Strings
	UNDEFINED

	Int
	Int
	int32_t
	int

	Integer
	Integer
	UNDEFINED

	language
	String
	std::string
	string

	Long
	Long
	int64_t
	long

	Name
	String
	std::string
	string

	NCName
	String
	std::string
	string

	negativeInteger
	Integer
	UNDEFINED

	NMTOKEN
	String
	std::string
	string

	NMTOKENS
	Strings
	UNDEFINED

	nonNegativeInteger
	Integer
	UNDEFINED

	nonPositiveInteger
	Integer
	UNDEFINED

	normalizedString
	String
	std::string
	string

	NOTATION
	String
	std::string
	string

	positiveInteger
	Integer
	UNDEFINED

	QName
	URI
	std::string
	string

	short
	Short
	int16_t
	short

	string
	String
	std::string
	string

	time
	Time
	std::string
	string

	Token
	String
	std::string
	string

	unsignedByte
	Short
	int16_t
	short

	unsignedInt
	Long
	int64_t
	long

	unsignedLong
	Integer
	UNDEFINED

	unsignedShort
	Int
	int32_t
	int



1.5.2 Complex Content Binding

Any XSD complex types are mapped to an instance of an SDO DataObject.
�Add a custom mapping for default parameter names.  Use the name provided in C++ if the parameter has one, otherwise fallback to the JAX-WS method (arg1, arg2, arg3).


�Need to deal with the RequestBean, ResponseBean aspects of JAX-WS, I’m pretty sure we’re not going to cover it, but need to clarify our differences from JAX-WS once we have examples in place.


�“JAX-WS defines an appropriate mapping who’s rules apply to C++ unless otherwise noted below.





Make it explicitly clear that supporting this mapping doesn’t indicate that you must support Java.


�This needs to be cleaned up, and has implications on the C++ Exceptions section of the spec.


�This may not be sufficient, as this API won’t allow us to specify the function name, line number, or other fields returned from the SCAException API.


�In progress, this has not been updated to reflect the annotations yet.


�Need to double check what this namespace is applied to.


�Need more detail.


�Make sure we handle this being a qualified name.


�We might be able to derive this based on the signature of the function.  (i.e. whether the “string” part is the return type or an input parameter).  This will breakdown if both the return and input are string types, but that’s where direction would be required).


�Should these be optional if the associated C++ type is a string type (in which case the translation is straightforward).  Do we want to make a special exception like that?


�This actually isn’t straightforward with C++ functions (due to odd name-mangling rules).  Since these are global functions, would it make sense to use C functions (i.e. extern “C”).  That would simplify an implementation…


�It’s a little odd to specify a C/C++ library in the WSDL document.  Should we instead just require that the implementation provide these functions?  (i.e. if we’re generating from WSDL, function stubs will be added to the generated code.  If we’re generating from source, then it’s expected that those functions are defined in the source (and referenced from the appropriate annotation).  


�We may want to breakdown where it would make sense to apply this.  Applying it at definitions allows users to define global mappings.





Applying it on a parameter would allow them to tweak how each parameter is interpreted.  I’m not sure how important the latter would be though.


�Check JAX-B to see if there was a mechanism for overriding the type.


�Should be member function parameter.


�Review wording, remove lowercase may or make uppercase if appropriate.


�Update prefixes


�A number of standard C++ types are not included in this mapping since there isn’t a mapping to them from SDO types (for instance, for unsigned types), should we define a mapping for those C++ types even though SDO doesn’t support them, or should we wait until SDO can support them?


�SDO doesn’t define types for unsigned values, which makes these mappings a little uninituitive.  Should we ignore the SDO mapping and define our own, or continue to defer to SDO, and expect them to resolve this at some point?





