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1. Introduction

This paper will provide a basis for discussion on how to move forward for the inclusion of XML and SOAP as an alternative distribution mechanism for OSA. It proposes to generate an XLM Schema based on the OSA UML. This XML Schema can then be stored as a supporting document, much like the IDLs. An Annex within the 29.198 specs could be provided which would be a set of guidelines for implementing SOAP such that it would be sufficient to provide interoperability between SOAP clients/server within the context of OSA.

Figure 1 Proposed view of SOAP/XML within OSA

2. Transport Independence

One of the requirements for the OSA API is that it should be independent of the transport or distribution mechanism.  This however conflicts with the vision of interoperability between various network components which use the OSA API (i.e. Application servers and OSA Gateways). In order for these to be interoperable, they have to agree on the distribution mechanism to be used (i.e. SOAP((SOAP, CORBA((CORBA, etc.) and conform to the OSA description of the distribution mechanism (i.e. IDL for CORBA, XML Schema for SOAP, etc.).  As new distribution mechanisms are brought forward to be used within OSA, then an OSA description of the distribution would have to be defined, based on the OSA UML.

The requirements for decoupling of OSA from CORBA exclusivity have come from SA1 (S1-010378, S1-010592) and SA2 (S2-011481). The effort to decouple the OSA API from CORBA exclusivity has started though SUN’s contribution at the last CN5 meeting (N5-010684).

3. Mapping UML to XML Schema

Why is there a need for an XML definition?

In order to provide a basis for interoperability between network elements which are using an XML based RPC protocol (such as SOAP, XML-RPC, etc), an XML definition of the OSA methods and datatypes must be defined. This XML definition can be used to:

· provide a unified vocabulary for all users

· i.e. XML definition of OSA Types and interfaces.

· validate XML documents when using XML parsers

· provide default attribute values, enumerated lists, and identifier declarations

· define new application or domain specific datatypes

· generate application code, such as Java classes and database schemas.

XML DTD or XML Schema?

There are currently two XML schema definition languages in use. The original XML Document Type Definition (DTD), and the new W3C XML Schema. The new W3C XML Schema is considered to be an improvement over the XML DTD as it supports:

· datatypes, and datatype refinement

· inheritance

· locally scoped element declarations

· namespace support.

XML Schema is also required to support SOAP. SOAP is defined by an XML Schema and can only contain XML Schema documents within it’s body structure.

Current UML ( XML Mapping

In order to generate XML from UML, an OMG specification has been written called XML Metadata Interchange(XMI). XMI currently will generate an XML DTD from a UML model. Although XMI currently does not support XML Schemas, an RFP has been submitted into OMG to add support for generation of XML Schemas (OMG, ad/2000-01-04). The response to this RFP (OMG, ad/2001-03-10) is currently available and is considered indicative of what the final version will be. 

The UML ( W3C XML Schema is the preferred mapping, as it creates a much closer representation of the UML model then can be created if an XML DTD where to be generated.

4. SOAP

What is SOAP?

Simple Object Access Protocol (SOAP) “ … is a lightweight protocol for exchange of information in a decentralized, distributed environment. It is an XML based protocol that consists of three parts: an envelope that defines a framework for describing what is in a message and how to process it, a set of encoding rules for expressing instances of application-defined datatypes, and a convention for representing remote procedure calls and responses.” [W3C SOAP, http://www.w3.org/TR/2000/NOTE-SOAP-20000508 ]

Why SOAP?

Some of the reasons why OSA should move to support the use of SOAP are:

· SOAP is a distributed protocol which is independent of platform or language.

· SOAP is a lightweight protocol, requiring a minimal amount of overhead.

· SOAP runs over HTTP which allows access though firewalls.

· SOAP can run over multiple transport protocols such as HTTP, SMTP, and FTP.

· SOAP is based on XML which is a highly recognized language used within the Web community.

· SOAP/XML is gaining increasing popularity in B2B transactions and other non-telephony applications. 

· SOAP/XML is appealing to the Web and IT development community due to the fact that is a current technology which they are familiar with.

· SOAP can carry XML documents (such as images, etc). This could provide additional functionality to future OSA interfaces.

How to include SOAP within OSA

To position the use of SOAP within OSA, a set of guidelines for SOAP within the context of OSA could be included in an Annex at the end of the 29.198 specification much like what has been done for CORBA. These SOAP guidelines would address a number of issues currently associated with SOAP, such that a common implementation of SOAP would be used within the context of OSA, and would hence provide for greater interoperability.

Resolutions to some interoperability issues could include:

· To support Asynchronous callbacks, the object reference could be stored within the SOAP header (see example below). 
· Determine the namespace (i.e. packaging structure), for the XML Schema used within the SOAP messages.
· Based on SOAP 1.1

· Determine which underlying transport protocols which would be supported (i.e. HTTP, SMTP, FTP, BEEP, etc)

· SOAP messages encoded using UTF-8 should not include a Byte Order Mark(BOM) as some implementations of SOAP do not support the presence of a BOM.

· Should we constrain the number of encoding types to just one, a set of popular types, or leave it open?

· The SOAP shall support the 2001 XML Schema.

· Only one” return value” should be included in a SOAP response. This is not an issue with OSA as OSA methods return at most one parameter.

· SOAPAction header shall not be set to NULL. An empty quoted String should be used instead.

5. Examples

XML Schema for the locationReportReq method from the UserLocation interface.

<csapi:schema xmlns:csapi = http://www.csapi.org/xmlschema/>

<csapi:element name=”UserLocation” type=”UserLocation”/>

<csapi:complexType name=”UserLocation”>

<csapi:sequence>

<csapi:element name=”locationReportReq” type=”locationReportReq”/>

<csapi:complexType name=”locationReportReq”>

<csapi:sequence>

<csapi:element name=”appLocation” type=”IpAppUserLocationRef”>

<csapi:element name=”users” type=”csapi:AddressSet”



minOccurs=”1” maxOccurs=”unbounded”/>

</csapi:sequence>

</csapi:complexType>

<caapi:element name=”locationReportReqResponse” type=”locationReportReqResponse”/>

<csapi:complexType name=”locationReportReqResponse”>

<csapi:element name=”retVal” type=”TpSessionID”>

</csapi:complexType>

...

</csapi:sequence>

...

SOAP Message for the locationReportReq invocation

<SOAP-ENV:Envelope xmlns:SOAP-ENV=”http://schemas.xmlsoap.org/soap/envelope/”

                   SOAP-ENV:encodingStyle=”http://schemas.xmlsoap.org/soap/encoding/”>

<SOAP-ENV:Header>

<csapi:ObjectRef xmlns:csapi=http://www.csapi.org/xmlschema>

222333444

</csapi:ObjectRef>

<SOAP-ENV:Body>

<csapi:locationReportReq” xmlns:m=”http://www.csapi.org/xmlschema/”>

<appLocation>123456</appLocation>

<users>

<number>2</number>

<addresses>

<address>

<plan>P_ADDRESS_PLAN_E164</plan>

<addrString>6132346290</addrString>

</address>

<address>

<plan>P_ADDRESS_PLAN_E164</plan>

<addrString>6137631725</addrString>

</address>

</addresses>

</users>

</m:locationReportReq>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

SOAP Message for the return value of the locationReportReq invocation

<SOAP-ENV:Envelope xmlns:SOAP-ENV=”http://schemas.xmlsoap.org/soap/envelope/”

                   SOAP-ENV:encodingStyle=”http://schemas.xmlsoap.org/soap/encoding/”>

<SOAP-ENV:Header>

<csapi:ObjectRef xmlns:csapi=www.csapi.org/xmlschema>

123456

</csapi:ObjectRef>

<SOAP-ENV:Body>

<csapi:locationReportReqResponse” xmlns:m=”http://www.csapi.org/xmlschema/”>

<retVal>222333555</retVal>

</csapi:locationReportReqResponse>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>
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