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Abstract

This specification describes a general SOAP-based protocol for accessing XML representations of Web service-based resources. 

Status of this Document

This document is an editors' copy that has no official standing.
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1 Introduction
This specification defines dialects as an extensible mechanism for designating the processing of extensibility elements within the body of WS-Transfer operations.  WS-Transfer dialect definitions must clearly specify how extensibility elements should be processed and how the result is serialized to XML in the operation response.  Dialect definitions should also specify any dialect-specific behavior for operations that access the resource representation
.  

1.1 Requirements

2 Terminology and Notation

2.1 Terminology

2.2 XML Namespaces

The XML Namespace URI that MUST be used by implementations of this specification is: 

http://www.w3.org/2009/02/ws-tra
Table 2-1 lists XML namespaces that are used in this specification. The choice of any namespace prefix is arbitrary and not semantically significant. 

	Table 2-1: Prefixes and XML Namespaces used in this specification. 

	Prefix 
	XML Namespace 
	Specification(s) 

	wst 
	http://www.w3.org/2009/02/ws-tra 
	This specification 

	s 
	Either SOAP 1.1 or 1.2 
	SOAP 

	s11 
	http://schemas.xmlsoap.org/soap/envelope/ 
	[SOAP 1.1] 

	s12 
	http://www.w3.org/2003/05/soap-envelope 
	[SOAP 1.2] 

	wsa 
	http://www.w3.org/2005/08/addressing 
	[WS-Addressing] 

	wsdl 
	http://schemas.xmlsoap.org/wsdl/ 
	[WSDL 1.1] 

	xs 
	http://www.w3.org/2001/XMLSchema 
	XML Schema [XML Schema, Part 1], [XML Schema, Part 2] 


The working group intends to update the value of the Web Services Enumeration namespace URI each time a new version of this document is published until such time that the document reaches Candidate Recommendation status. Once it has reached Candidate Recommendation status, the working group intends to maintain the value of the Web Services Enumeration namespace URI that was assigned in the Candidate Recommendation unless significant changes are made that impact the implementation or break post-CR implementations of the specification. Also see http://www.w3.org/2001/tag/doc/namespaceState.html and http://www.w3.org/2005/07/13-nsuri . 

2.3 Notational Conventions

The keywords "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be interpreted as described in RFC 2119 [RFC 2119]. 

This specification uses the following syntax to define outlines for messages: 

· The syntax appears as an XML instance, but values in italics indicate data types instead of literal values. 

· Characters are appended to elements and attributes to indicate cardinality: 

· "?" (0 or 1) 

· "*" (0 or more) 

· "+" (1 or more) 

· The character "|" is used to indicate a choice between alternatives. 

· The characters "(" and ")" are used to indicate that contained items are to be treated as a group with respect to cardinality or choice. 

· The characters "[" and "]" are used to call out references and property names. 

· An ellipsis (i.e. "...") indicates a point of extensibility that allows other child or attribute content. Additional children and/or attributes MAY be added at the indicated extension points but MUST NOT contradict the semantics of the parent and/or owner, respectively. If a receiver does not recognize an extension, the receiver SHOULD ignore it. 

· XML namespace prefixes (see Table 2-1) are used to indicate the namespace of the element being defined. 

2.4 Compliance

An implementation is not compliant with this specification if it fails to satisfy one or more of the MUST or REQUIRED level requirements defined herein. A SOAP Node MUST NOT use the XML namespace identifier for this specification (listed in Table 2-1) within SOAP envelopes unless it is compliant with this specification.

Specifically, a compliant SOAP Node that implements a resource MUST provide the Get operation as defined in this specification, and MAY provide the Put and Delete operations.

Normative text within this specification takes precedence over normative outlines, which in turn takes precedence over the XML Schema and WSDL descriptions.

In any given request-response message exchange, the responses generated by the service server MUST use the same WS-Addressing namespace binding that was used in the request.

3 XPath Level 1 Expression Dialect for Resource Fragments
Since an EPR refers to a resource as a whole, techniques which are used to reference or access parts of the resource representation are referred to as "fragment access" in that they access fragments of the XML representing the resource.  

The XPath Level 1 expression dialect uses an XPath to reference specific fragments of the resource representation. The XPath is logically applied to the XML representation of the resource and the resulting node-set is the resource fragment which is the subject of the message containing the expression. Appendix A3 shows an example usage of this dialect. 

An implementation that uses the XPath Level 1 dialect MUST support the expressions whose syntax is described by the BNF in Appendix A2. It MAY support additional expressions defined by [add reference to] XPath 1.0]. 

An XPath Level 1 expression is an expression whose context is: 

· Context Node: the root element of the XML representation of the resource 

· Context Position: 1 

· Context Size: 1 

· Variable Binding: None 

· Node Tests: NameTest and the text NodeType 

· Function Libraries: None 

· Namespace Declarations: Any namespace declarations in-scope where the XPath expression appears 

The XPath Level 1 dialect can define references to any element, attribute or value in the resource representation.  

The XPath Level 1 dialect MUST be indicated by using the URI: 

http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1

Expressions in this dialect MUST NOT evaluate to more than a single node. The XPath Level 1 dialect does not support computed values. Text and attribute nodes MUST be serialized using the same serialization as for the XPath 1.0 dialect. 

For each Transfer operation, the following sections define the format of the child elements that appear in the extensibility point of the SOAP Body for the XPath Level 1 dialect.

3.1 Get

Expression dialects extend the "Get" operation to retrieve fragments of an existing representation. The extended outline for wst:Get operation with the XPath Level 1 expression dialect is:

(03) [Action]
(04) http://www.w3.org/2009/02/ws-tra/Get
(05) [Body]
(06) <wst:Get Dialect=”http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1”>
(07)   <wst:Expression …>xs:any</wst:Expression>
(08) </wst:Get>

The following describes additional constraints on the outline listed above: 

/s:Envelope/s:Body/wst:Get@Dialect=’http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1’
When this OPTIONAL attribute is present, and set to this value, it indicates that a single Expression element MUST be present as a child of the Get element.  This Expression element MUST contain an XPath Level 1 expression that will be used to identify the fragment of the resource representation to be retrieved.
/s:Envelope/s:Body/wst:Get/wst:Expression 

This element MUST be present if the dialect attribute corresponds to a dialect that requires the presence of this element.  Only one expression may be specified.  ,
When present, this optional element identifies a fragment in the resource to be sent in the response. The value of this element MUST conform to the dialect specified in /s:Envelope/s:Body/wst:Get@Dialect attribute.   The Fragment element of the response may be empty if the Expression identifies a valid fragment with no value.
A resource MUST generate an DialectFault with InvalidExpression detailed (as defined in Appendix A1.5) if the expression is invalid.  
If the resource accepts a wst:Get request and processes it successfully it MUST reply with a response of the following form: 

(03) [Action]
(04) http://www.w3.org/2009/02/ws-tra/GetResponse
(05) [Body]
(06) <wst:GetResponse>

(07)   <wst:Fragment…>xs:any*</wst:Fragment>
(08) </wst:GetResponse>

The following describes additional constraints on the outline listed above: 

/s:Envelope/s:Body/wst:GetResponse/wst:Fragment
This element encompasses a single fragment response corresponding to the wst:Expression in the original request and MUST contain the fragment of the resource representation identified by the wst:Expression. 
3.2 Put

Expression dialects extend the “Put” operation to update an existing resource representation by providing a fragment of the XML representation. The extended outline for wst:Put operation with the XPath Level 1 expression dialect is:

(03) [Action]
(04) http://www.w3.org/2009/02/ws-tra/Put
(05) [Body]
(06) <wst:Put Dialect=”http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1”>

(07)   <wst:Fragment>

(08)     <wst:Expression>xs:any</wst:Expression>
(09)     <wst:Value …>xs:any</wst:Value>
(10)   </wst:Fragment>
(11) </wst:Put>

The following describes additional constraints on the outline listed above: 

/s:Envelope/s:Body/wst:Put@Dialect=’http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1’
When this OPTIONAL attribute is present, and set to this value, it indicates that a single Fragment element MUST be present as a child of the Put element.  The Expression part of the Fragment element MUST contain an XPath Level 1 expression that will be used to identify the fragment of the resource representation to be updated.

/s:Envelope/s:Body/wst:Put/wst:Fragment
This element MUST only be present if the Dialect attribute corresponds to a dialect that requires the presence of this element.  This element encompasses a single update to be performed on the resource 

The fragment MUST be replaced by removing any fragment that already exists at the element defined by /s:Envelope/s:Body/wst:Put/wst:Fragment/wst:Expression and inserting the specified value /s:Envelope/s:Body/wst:Put/wst:Fragment/wst:Value  in its place. If the expression resolves to nothing then this fragment element does not result in any change to the resource representation. 

 /s:Envelope/s:Body/wst:Put/wst:Fragment/wst:Expression
This REQUIRED element contains the expression that identifies a fragment of the resource representation to be updated. 

The value of this element MUST conform to the dialect specified in the /s:Envelope/s:Body/wst:Put@Dialect attribute. A resource MUST generate an DialectFault with InvalidExpression detail as defined in Appendix A.1.5 if the expression is invalid. 
/s:Envelope/s:Body/wst:Put/wst:Fragment/wst:Value 

This REQUIRED element contains the data to be written to the resource representation and MUST be present in the /s:Envelope/s:Body/wst:Put/wst:Fragment element. 
If a resource encounters a failure while processing the fragments in a Put request, it MUST generate an InvalidRepresentation
 fault. The resource SHOULD ensure that its representation is unchanged from prior to the request, although atomic behavior is not required of resource implementations. The resource SHOULD include a wst:SideAffects element in the fault detail to indicate whether any changes occurred. 

If the resource accepts a Put request and performs the requested update, it MUST reply with a response of the following form: 

(03) [Action]
(04) http://www.w3.org/2009/02/ws-tra/PutResponse
(05) [Body]
The following describes additional constraints on the outline listed above: 

/s:Envelope/s:Body 

If the request Body contained a /s:Envelope/s:Body/wst:Put@Dialect attribute representing an expression dialect, then the new representation MUST be omitted in the response. The absence of the resource representation in the response is in recognition of the potentially large amount of data that may be returned, which may have been the reason a fragment Put was used instead of sending the entire resource representation. 
3.3 Delete

Expression dialects extend the “Delete” operation to update parts of an existing resource representation.  The extended outline for wst:Delete operation with the XPath Level 1 expression dialect is:

(03) [Action]
(04) http://www.w3.org/2009/02/ws-tra/Delete
(05) [Body]
(06) <wst:Delete Dialect=”http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1”>

(07)   <wst:Expression …>xs:any</wst:Expression>
(08) </wst:Delete>


The following describes additional constraints on the outline listed above: 

/s:Envelope/s:Body/wst:Delete@Dialect=’http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1’

When this OPTIONAL attribute is present, and set to this value, it indicates that a single Expression element MUST be present as a child of the Delete element.  This Expression element MUST contain an XPath Level 1 expression that will be used to identify the fragment of the resource representation to be deleted.

/s:Envelope/s:Body/wst:Delete/wst:Expression
This element MUST only be present if the Dialect attribute corresponds to a dialect that requires the presence of this element. When present, this optional element contains the expression that identifies a fragment of the resource representation to be deleted if it is present.  

The value of this element MUST conform to the dialect specified in the /s:Envelope/s:Body/wst:Put@Dialect attribute. A resource MUST generate an DialectFault with InvalidExpression detail (as defined in Appendix A1.5) if the expression is invalid. 
If a resource encounters a failure while processing the fragments in a Delete request, it MUST generate a DeleteFault. The resource SHOULD ensure that its representation is unchanged from prior to the request, although atomic behavior is not required of resource implementations. The resource SHOULD include a wst:SideAffects element in the fault detail to indicate whether any changes occurred. 

If the resource accepts a Delete request and performs the requested update, the expression dialect introduces no additional constraints to the DeleteResponse.
3.4 Factory Create

Expression dialects extend the “Create” operation to insert a fragment of a resource into its XML representation.  The extended outline for wst:Create operation with the XPath Level 1 expression dialect is:
 (03) [Action]
(04) http://www.w3.org/2009/02/ws-tra/Create
(05) [Body]
(06) <wst:Create Dialect=”http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1”>

(08)   <wst:Fragment>

(09)     <wst:Expression>xs:any</wst:Expression>
(10)     <wst:Value …>xs:any</wst:Value>

(11)   </wst:Fragment> 
(12) </wst:Create>

The following describes additional constraints on the outline listed above:

/s:Envelope/s:Body/wst:Create@Dialect=’http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1’
When this OPTIONAL attribute is present, and set to this value, it indicates that a single Fragment element MUST be present as a child of the Create element.  The Expression part of the Fragment element MUST contain an XPath Level 1 expression that will be used to identify the fragment of the resource representation to be inserted.

/s:Envelope/s:Body/wst:Create/wst:Fragment 

This element MUST only be present if the Dialect attribute corresponds to a dialect that requires the presence of this element. This element encompasses a single resource fragment to be inserted into an existing resource's XML representation. 

/s:Envelope/s:Body/wst:Create/wst:Fragment/wst:Expression 

This REQUIRED element contains an expression that identifies a fragment of the resource’s representation where the data contained in the Value element will be inserted. The expression identifies the fragment in the resource representation as it appears after successful processing of the current fragment. 
The value of this element MUST conform to the dialect specified in the /s:Envelope/s:Body/wst:Create@Dialect attribute. A resource MUST generate an DialectFault with InvalidExpression detail (as defined in appendix A1.5) if the expression is invalid
/s:Envelope/s:Body/wst:Create/wst:Fragment/wst:Value 

This REQUIRED element contains the data to be written to the resource representation. If the resource factory is unable to write the requested fragment then it MUST generate an InvalidRepresentation
 fault.. 

If the resource accepts a Delete request and performs the requested update, the expression dialect introduces no additional constraints to the DeleteResponse.

3.5 DialectFault fault details
Expression dialects define the following [Detail] for the wst:DialectFault.  
InvalidExpression detail
This detail is sent by a resource if a <wst:Expression> element has an syntax that is invalid according to the definition of the expression dialect. If the expression syntax is not valid with respect to the dialect then a resource SHOULD specify a fault detail of "InvalidExpressionSyntax", indicating which expression this detail applies to. If the expression is not valid for the resource type then the resource SHOULD specify a fault detail of "InvalidExpressionValue", indicating which expression this detail applies to. 

	[Code]
	s:Sender 

	[Subcode]
	wst:DialectFault 

	[Reason]
	A fault specific to the dialect occurred

	[Detail]
	<wst:InvalidExpressionSyntax>

  <wst:Expression>xs:any</wst:Expression> ?

</wst:InvalidExpressionSyntax>

|

<wst:InvalidExpressionValue>

  <wst:Expression>xs:any</wst:Expression> ?

</wst:InvalidExpressionValue>


Appendix A. XPath 1.0 Expression Dialect Syntax
XPath Level 1 is a subset of the abbreviated relative syntax of XPath 1.0.
The following XPath Level 1 grammar is LL(1), and the nonterminal productions are in angle brackets. Terminal symbols are either literals, or in UPPERCASE: 

(01) <xpath> ::=  <context> <node_sequence>;

(02)

(03) <context> ::= '/' | <>;

(04)

(05) <node_sequence> ::=

(06)    <element> <optional_collection_operator> <more>;

(07)

(08) <optional_collection_operator> ::= '[' <array_location> ']';

(09) <optional_collection_operator> ::= <>;

(10)

(11) <more> ::= '/' <follower> | <>;

(12)

(13) <follower> ::=

(14)     <attribute> | <text_function> | <node_sequence>;

(15)

(16) <element>        ::= <qualified_name>;

(17) <attribute>      ::= '@' <qualified_name>;

(18)

(19) <qualified_name> ::= <name> <qname_follower>;

(20) <qname_follower> ::= ':' <name> | <>;

(21) <text_function>  ::= "text()" ;

(22) <array_location> ::= NONZERO_DECIMAL_UNSIGNED_INTEGER;

(23) <name>           ::= XML_TOKEN;

The terminal tokens which require further lexical specification are NONZERO_DECIMAL_UNSIGNED_INTEGER, whose values are in the subrange (1...4294967295), and XML_TOKEN whose values are equivalent to those for the XML Schema type xs:token. This grammar is small enough that it can be easily implemented in resource-constrained implementations. 

The following comments on the grammar will clarify certain constructs within the BNF. 

Most of the examples assume the following XML sample acting as a "resource" document: 

(01) <a>

(02)   <b>

(03)     <c d="30"> 20 </c>

(04)   </b>

(05)   <e>

(06)     <f/>

(07)     <f/>

(08)   </e>

(09) </a>

The context and document root node need clarification. XPath Level 1 assumes that the root is the root node of the resource document, not the SOAP envelope or any other wrapper element which may contain the resource. 

Further, the default context is the root element and the context position is 1. 

In view of this, the / operator selects the containing root, and the only valid operand which may follow it is the outermost element of the resource: 

(01) /a

The following paths are equivalent:

(01) /a/b

(02) b

Note that because the context node is the root element, a relative path selects a matching child element. 

The <node_sequence> production provides the recursive behavior for the XPath: 

(01) /a/b/c

(02) b/c

It also provides for selecting specific repeated elements through the <optional_collection_operator> production: 

(01) /a/e/f[2]

The collection operator only takes unsigned nonzero values, as defined above for NONZERO_DECIMAL_UNSIGNED_INTEGER. Thus, [1] is the first of a repeating series of elements. 

The <qualified_name> production allows the XML naming tokens to be either namespace-qualified or unqualified: 

(01) /ns1:a/ns2:b/c

The namespace bindings are evaluated against any namespace declarations that are in scope where the XPath appears within the SOAP message. 

NOTE: If the element name is unqualified, i.e. appears without a namespace prefix, then the element name MUST be matched against a matching element name in the resource document, regardless of namespace bindings that are in effect, including default bindings. This allows implementations to simply match element names in the majority of cases. If namespace bindings are significant for all elements, then qualified names must be used. 

The <follower> production allows for special-casing of the final tokens of the XPath allowing it to end in either an attribute or text. 

The text() NodeTest may be applied as a final token to the selected element. This NodeTest selects any text nodes that are children of the selected element. If the element only contains text content, the return value will be a node-set containing a single text node. 

(01) b/c/text()

The above expression would return a node-set containing a single text node with the value 20 as its result. This text node would then be serialized into the following XML representation: 

(01) <wst:TextNode>20</wst:TextNode>

If accessed, attributes must be the final token in the path and they may be namespace-qualified or unqualified names, as required: 

(01) /a/b/c/@d

The above expression would return a node-set containing a single attribute node with the value d="30" as its result. This attribute node would then be serialized into the following XML representation: 

(01) <wst:AttributeNode name="d">30</wst:AttributeNode>

Selection of an element returns the element and its entire content. The path /a/b executed against the sample XML returns a node-set containing a single element node which serializes directly: 

(01) <b> <c d="30"> 20 </c> </b>

In the event that there is more than one node which would match the XPath, the implementation SHOULD select or return the first node only. This allows simple implementations to avoid the overhead of checking the remainder of the resource document for a possible match. 

Conformant implementations MAY supply additional functions and capabilities, but MUST adhere to the minimum behavior described above. 

Appendix B - XPath Level 1 Expression Dialect - Example
This section contains a complete example of a WS-RT "Get" operation. This example is meant for illustration only and does not represent normative behavior or content. 

Example 2-1 shows the XML representation of the example resource which will be accessed by the protocol operation. The example resource is a physical disk which has a number of logical volumes. 

Example 2-1: Sample Resource

(01) <Disk xmlns="http://example.org/sample">

(02)   <DiskCapacity>62500000000</DiskCapacity>

(03)   <DiskFreeSpace>524182841</DiskFreeSpace>

(04)   <SerialNumber>123-F2560</SerialNumber>

(05)   <LastAuditDate>1998-05-25T13:30:15</LastAuditDate>

(06)   <Volume>

(07)     <Drive>C:</Drive>

(08)     <Label>MyDrive-C</Label>

(09)     <TotalCapacity>10000000000</TotalCapacity>

(10)     <FreeSpace>6234794528</FreeSpace>

(11)   </Volume>

(12)   <Volume>

(13)     <Drive>D:</Drive>

(14)     <Label>MyDrive-D</Label>

(15)     <TotalCapacity>30000000000</TotalCapacity>

(16)     <FreeSpace>26462809800</FreeSpace>

(17)   </Volume>

(18)   <Volume>

(19)     <Drive>E:</Drive>

(20)     <Label>MyDrive-E</Label>

(21)     <TotalCapacity>22500000000</TotalCapacity>

(22)     <FreeSpace>16056784170</FreeSpace>

(23)   </Volume>

(24) </Disk>

The protocol message for retrieving parts of the above resource representation is shown in Example 2-2. The response message of a WS-Transfer "Get" request message would return the entire representation of the resource, so this example illustrates a WS-RT "Get" request message augmented for extracting specific fragments of the representation: 

Example 2-2: "Get" operation of resource content

(01) <s:Envelope

(02)     xmlns:s="http://www.w3.org/2003/05/soap-envelope"

(03)     xmlns:wsa="http://www.w3.org/2005/08/addressing"

 (06)  <s:Header>

(07)     <wsa:To>http://www.example.org/disk</wsa:To>

(08)     <wsa:Action s:mustUnderstand="true">

(09)       http://www.w3.org/2009/02/ws-tra/Get

(10)     </wsa:Action>

 (12)     ...

(13) </s:Header>

(14)  <s:Body>

(15)     <wst:Get

(16)       Dialect="http://www.w3.org/2009/02/ws-tra/Dialect/XPath-Level-1"

(17)             xmlns:d="http://example.org/sample">

(18)        <wst:Expression>

(19)            d:Volume[1]/d:Label

(20)        </wst:Expression>

 (27)     </wst:Get>

(28)  </s:Body>

(29) </s:Envelope>

In this example, the operation is a WS-Transfer "Get" as defined by the wsa:Action in line (09). The extended, fragment-aware Get behavior is indicated Dialect attribute on line 16. The resource being accessed is referenced by the WS-Addressing endpoint reference, implied by the wsa:To element on line (07). WS-T expression for extracting fragments of the resource representation is in the wst:Get block on lines (15) through (27). For the targeted fragment the value to be selected is specified in the wst:Expression element. 

The response to the "Get" message is illustrated in Example 2-3. 

Example 2-3: Example "Get" response

(01) <s:Envelope

(02)     xmlns:s="http://www.w3.org/2003/05/soap-envelope"

(03)     xmlns:wsa="http://www.w3.org/2005/08/addressing"

 (06)  <s:Header>

(07)     <wsa:To>

(08)   http://www.w3.org/2005/08/addressing/anonymous

(09)     </wsa:To>

(10)     <wsa:Action s:mustUnderstand="true">

(11)  http://www.w3.org/2009/02/ws-tra/GetResponse

(12)     </wsa:Action>

(13)     <wst:ResourceTransfer/>

(14)     ...

(15)  </s:Header>

(16)  <s:Body>

(17)   <wst:GetResponse xmlns:d="http://example.org/sample">

(18)      <wst:Result>

(19)        <d:Label>MyDrive-C</d:Label>

(20)      </wst:Result>

(28)  </s:Body>

(29) </s:Envelope>

�Text was y at start of Appendix A in the initial proposal.


�Was wsrt:PutFault


�This was wsrt:CreateFault 





