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Change in Clause 5

5
Structure of the OSA API (29.198) and Mapping (29.998) documents

The Open Service Access (OSA) Application Programming Interface (API) specifications consist of two sets of documents:

API specification (3GPP TS 29.198)
The Parts of 29.198 - apart from Part 1 (the present document) and Part 2 - define the interfaces, parameters and state models that belong to the API specification.  UML (Unified Modelling Language) is used to specify the interface classes.
As such it provides a UML interface class description of the methods (API calls) supported by that interface and the relevant parameters and types. The interfaces are specified in IDL (Interface Description Language), WSDL (Web Services Definition Lanaguage) and in Java™.

End of change in Clause 5

Change in Clause 7.9

7.9
Exception Hierarchy

Exceptions are organized in an exception hierarchy. For the general exceptions and for each service type an abstract exception class is defined. Advantage for an application programmer is that (s)he does not need to catch all the specific exceptions, but may catch only the abstract exceptions.

Note however that the exception hierarchy is only available when the applicable OSA realisation supports this. 
Java™ does, but CORBA and SOAP does not.

End of Change in Clause 7.9

Change in Annex B

Annex B (informative):
W3C WSDL

B.1
Tools and Languages

The W3C (http://www.w3c.org) WSDL (Web Services Definition Language) is an XML format for describing network services as a set of endpoints operating on messages containing either document-oriented or procedure-oriented information. WSDL files are generated from the UML. The generated WSDL files are verified using WSDL compilers. The WSDL is based on W3C WSDL 1.1. The approach to generating the WSDL is documented separately. This document covers the type mappings, and should be viewed as reference only as the tools will generate all these mappings automatically.

B.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 associated Namespace are noted below.

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.w3c.org/2001/XMLSchema’

xmlns:addressing="http://www.w3.org/2005/08/addressing"

There are also OSA specific namespaces that 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 WSDL document generated for each interface. The WSDL 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:

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

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

o      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 that 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_logical.wsdl document would look like:

<definitions

   name='am_logical'

   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:addressing="http://www.w3.org/2005/08/addressing"

   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_logical.wsdl' />

B.3
Object References

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

1.     Passed as a parameter within a method to a remote object or passed as an attribute of a structured type parameter within a method to the remote object.

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

Within the context of Web Services, an object reference can be represented as by an Endpoint Reference as documented in WS-Addressing. This is the standard approach for passing references in Web Services. 

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

<element name="nameInterface" type="addressing:EndpointReferenceType"/>

where name  is the name of the particular interface as defined in the UML.

When an object reference is used to identify the intended recipient of a message, then the To and Action elements from the WS-Addressing schema should be used as outlined in this standard. 

B.4
Mapping UML Data Types to XML Schema

B.4.1
Data Types

The following mappings apply to the basic data types:

	UML 
	Schema Realisation

	TpBoolean
	xsd:boolean

	TpInt32
	xsd:int

	TpInt64
	xsd:ong

	TpFloat
	xsd:float

	TpOctet
	xsd:unsignedByte

	TpString
	xsd:string

	TpLongString
	xsd:string

	TpAny
	xsd:anyType


B.4.1.2<<Constant>>

The UML Constant data type contains the following attributes:

· Name

· Constant Value

These types are not mapped to WSDL, as there is no concept of a constant value in schema. It may be possible in the future to add a constant value using a restriction on a base type. The lack of this mapping does not limit the ability to send constant values in messages.

B.4.1.3
<<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 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>

B.4.1.4
<<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>

B.4.1.5
<<TypeDef>>

The UML TypeDef data type contains the following attributes:

· Name

· ImplementationType

Type definitions (typedefs) do not exist directly in schema so these types are unwound to their base data types. E.g:

	UML 
	Schema Realisation

	TpCallAlertingMechanism
	xsd:int

	TpAccessType
	xsd:string


This support could be added in the future using restriction on a base type.

B.4.1.6
<<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=”item” 



   type=”ImplementationType”



   minOccurs=”0”



   maxOccurs=”unbounded” />

   </xsd:sequence>

</xsd:complexType>

B.4.1.7
<<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:sequence>



<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>


</xsd:sequence>

</complexType>

B.5
Mapping of UML Interfaces to WSDL

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

       Interface

       Operation Name

       Module Name

       Return Type

       Parameter

       Name

       Type

This type would then map to the following WSDL message construct:

<message name="Module_Name.Interface_Name.OperationName">

<part name="parameters"

element="xsd1:Module_Name.Interface_Name.OperationName"/>
</message>
<message name="Module_Name.Interface_Name.OperationNameResponse">

<part name="parameters"   

               element="xsd1:Module_Name.Interface_Name.OperationNameResult"/>
</message>
This approach is conformant with the wrapped document literal style recommended by the WS-I (http://www.ws-i.org/). 

B.5.2
Mapping of Exception to WSDL message element

An UML Exception has the following attributes:

·       Module
·      Name

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

<message name=”Module_Name.Exception_Name”>


<part
name=”exception”



element=”xsd1: Module_Name.Exception_Name”/>

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

A UML Interface contains the following attributes:

       Interface Name

       Module (i.e. component)

       Operations

       Name

       Parameters

       Name

·      Exceptions

·      Name

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

<portType name="ModuleName.InterfaceName">

<operation


name="Operation-Name"


<input message="Operation-Name"/>


<output message="Operation-NameResponse"/>


<fault name=” Module.Operation-Exception-Name” 

                             message=” Module.Operation–Exception–Name” />

</operation>
</portType>

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

name="Module.Interface-NameSOAPBinding"

type="Module.Interface-Name">

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

<operation name="Operation-Name">


<soap:operation style=”document”"/>


<input>



<soap:body use="literal"/>


</input>


<output>



<soap:body use="literal"/>


</output>
      <fault name=”Module.Exception-Name>
            <soap:fault name=”Module.Operation-Exception-Name”  use="literal"/>
      </fault>
      … additional fault elements

</operation>

… additional operation elements
</binding>
B.5.5
Mapping of UML Interfaces to WSDL service element 

A UML Interface contains the following attributes:

       Interface Name

       Module

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

<service name="InterfaceName">

<port binding="Module.InterfaceNameSOAPBinding" name="InterfaceName">


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

</port>

… additional port elements
</service>
</definitions>

End of change in Annex B
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