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The relationship between Web services and stateful resources is defined in [State Paper].
This relationship is described as the implied resource pattern. In the implied resource
pattern, messages to a Web service may include a component that identifies a stateful
resource to be used in the execution of the message. We refer to the composition of a
stateful resource and a Web service under the implied resource pattern as a WS-
Resource.

This document standardizes the means by which the definition of the properties of a WS-
Resource may be declared as part of a Web service interface. The declaration of the WS-
Resource’s properties represents a projection of or a view on the WS-Resource’s state.
This projection is defined in terms of a resource properties document. This resource
properties document serves to define a basis for access to the resource properties
through Web service interfaces.

This specification also defines a standard set of message exchanges that allow a
requestor to query or update the property values of the WS-Resource. The set of
properties defined in the resource properties document associated with the service
interface defines the constraints on the valid contents of these message exchanges.

This document and associated schema are published by this TC as "working drafts" and
represent the starting point for our standardization process. It is possible that they may
change significantly during this process, but should nonetheless provide a stable
reference for discussion and early adopters' implementations.

Committee members should send comments on this specification to the wsrf@lists.oasis-
open.org list. Others should subscribe to and send comments to the wsrf-
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comment@lists.oasis-open.org list. To subscribe, send an email message to wsrf-
comment-request@lists.oasis-open.org with the word "subscribe" as the body of the
message.

For information on whether any patents have been disclosed that may be essential to
implementing this specification, and any offers of patent licensing terms, please refer to
the Intellectual Property Rights section of the WSRF TC web page (http://www.oasis-
open.org/committees/wsrf/).
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1 Introduction

The relationship between Web services and stateful resources is defined in [State Paper]. This
relationship is described as the implied resource pattern. In the implied resource pattern,
messages to a Web service include a component that identifies a stateful resource to be used in
the execution of the message exchange. We refer to the composition of a stateful resource and a
Web service under the implied resource pattern as a WS-Resource.

This specification standardizes the means by which the definition of the properties of a WS-
Resource may be declared as part of the Web service interface. The declaration of the WS-
Resource’s properties represents a projection of or a view on the WS-Resource’s state. The
projection is defined in terms of a resource properties document. This resource properties
document serves to define a basis for access to the resource properties through the Web service
interface.

This specification also defines a standard set of message exchanges that allow a requestor to
query or update the property values of the implied resource. The set of properties defined in the
resource properties document, and associated with the service interface, defines the constraints
on the valid contents of these message exchanges.

In this document, we outline the goals and requirements for resource properties. We define the
means to declare resource properties as part of a Web service description. Following this, we
define the message exchanges for querying and updating resource property values. The
document concludes with a discussion of security considerations, including a discussion of
security considerations associated with resource properties. As an appendix, we provide
normative XML and WSDL descriptions of resource properties.

WS-ResourceProperties is inspired by a portion of the Global Grid Forum’s “Open Grid
Services Infrastructure (OGSI) Version 1.0” specification [OGSI].

1.1 Goals and Requirements

The goal of WS-ResourceProperties is to standardize the terminology, concepts, operations,
WSDL and XML needed to express the resource properties projection, its association with the
Web service interface, and the messages defining the query and update capability against the
properties of a WS-Resource.

1.1.1 Requirements

In meeting this goal, the specification must address the following specific requirements:

This specification MUST:

e Define the term “resource property” and its relationship to Web services and WS-Resources.

o Define the means by which a designer decorates a Web service description with the names
and types of properties associated with a WS-Resource.

o Define the means by which a requestor can:
e Retrieve the values of one or more properties of a WS-Resource
e Update the values of one or more properties of a WS-Resource
e Query across the values of one or more properties of a WS-Resource

e Subscribe for notification [WS-Notification] when the value of a WS-Resource property
changes.
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The means by which resource property values are retrieved and updated SHOULD reflect a
document-oriented style and MUST provide the means to perform batched query and update
against the implied resource in a single message exchange. This will facilitate improved
performance over approaches requiring a separate request message exchange for each
individual resource property access.

Web services are often described using a collection of message exchange sets (e.g. WSDL 1.1
portTypes). These message exchange sets may be aggregated (using manual cut-and-paste in
WSDL 1.1) to form the “final” composed interface definition for the Web service. The requestor’s
exposure to and interpretation of the Web service interface may be defined by a partial subset of
the constituent message exchange sets in the overall interface composition. Therefore, a
requestor will form resource property-related message requests based on this potentially partial
understanding of the overall composed interface to the Web service. It MUST be possible for a
requestor, having partial knowledge of the composed service interface, to form correct and
consistent resource property access message requests that execute properly on a Web service
that implements an extended message exchange set.

1.1.2 Non-Goals

The following topics are outside the scope of this specification:

General purpose XML document query and update: This specification is not meant to be used for
guerying and updating generic XML documents, or to be used outside the context of modeling
stateful resources with Web services.

1.2 Terminology

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].

When describing abstract data models, this specification uses the notational convention used by
the [XML Infoset]. Specifically, abstract property names always appear in square brackets (e.g.,
[some property]).

When describing concrete XML schemas, this specification uses the notational convention of
[WS-Security]. Specifically, each member of an element’s [children] or [attributes] property is
described using an XPath-like notation (e.g., /x:MyHeader/x:SomeProperty/@valuel). The use of
{any} indicates the presence of an element wildcard (<xsd:any/>). The use of @{any} indicates
the presence of an attribute wildcard (<xsd:anyAttribute/>).

1.3 Namespaces
The following namespaces are used in this document:

Prefix Namespace

s12 http://www.w3.0rg/2003/05/soap-envelope

xsd http://www.w3.0rg/2001/XMLSchema

wsp http://schemas.xmlsoap.org/ws/2002/12/policy

wsa http://schemas.xmlsoap.org/ws/2003/02/addressing
wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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wsrp http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-

draft-01.xsd

wSsrpw http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-
draft-01.wsdl

wsbf http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-BaseFaults-1.2-draft-
01.xsd

wshbfw http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-BaseFaults-1.2-draft-
01.wsdl

wsnt http://docs.oasis-open.org/wsn/2004/06/wsn-WS-BaseNotification-1.2-
draft-01.xsd

wsntw http://docs.oasis-open.org/wsn/2004/06/wsn-WS-BaseNotification-1.2-
draft-01.wsdl

156
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2 Terminology and Concepts

The following definitions outline the terminology and usage in this specification. This section gives
only brief description of these terms.

WS-Resource:

(o]

A Web service having an association with a stateful resource, where the stateful resource
is defined by a resource properties document type and the association is expressed by
annotating a WSDL portType with the type definition of the resource properties
document.

Implied Resource Pattern:

(o]

The way WS-Addressing must be used to designate the stateful resource component of
the WS-Resource to be used in the execution of message exchanges.

An EndpointReference that follows the implied resource pattern may include a
ReferenceProperties child element that identifies the stateful resource component of the
WS-Resource to be used in the execution of all message exchanges performed using
this EndpointReference.

A message that follows the implied resource pattern MUST be sent to a Web service
referred to by an EndpointReference that follows the implied resource pattern, and MUST
conform to the WS-Addressing requirements on that message including adding the
ReferenceProperties information, if present, from that EndpointReference to the
message.

A Web service that follows the implied resource pattern MAY use the
ReferenceProperties information from a message that follows the implied resource
pattern in order to identify the stateful resource to be used in the execution requested by
that message.

WS-Resource Qualified Endpoint Reference:

(o]

An Endpoint Reference used to refer to a WS-Resource composed of a Web service and
a stateful resource.

A stateful resource identifier MAY be contained within the ReferenceProperties element
of the Endpoint Reference.

The address of the Web service associated with the WS-Resource MUST be contained in
the Address element of the Endpoint Reference.

Resource Property:

(o]

(o]

A resource property is a piece of information defined as part of the state model of a WS-
Resource.

A resource property may reflect a part of the resource’s state, meta-data, manageability
information, etc.

Resource Properties Document:

(o]

The XML document representing a logical composition of resource property elements.
The resource properties document defines a particular view or projection of the state data
implemented by the WS-Resource.

The type (e.g. the XML Schema definition of the root element) of a resource properties
document is associated with the WSDL portType defining the Web service interface. This
association is the basis of the WS-Resource definition. Each instance of a particular WS-

wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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Resource type MUST implement a logical resource properties document of the type

declared in the WSDL portType.
Resource Property Element:
o0 The XML representation of a resource property.

0 A resource property element must appear as the immediate child of the root element of a

resource properties document.

0 A resource property element must be an XML global element definition (GED), and is

uniquely identified by QName.
Resource Property Value:
0 The value(s) associated with a resource property.
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3 Example

The simple example below defines the GenericDiskDrive portType and the resource properties
document associated with GenericDiskDrive. The association of the resource properties
document with the portType defines the type of the WS-Resource.

<wsdl : definitions ...xm ns:tns="http://exanpl e.com di skDrive" ..>

<wsdl : types>
<xsd: schema t ar get Nanespace="http://exanpl e. conl di skDrive" ... >

<I-- Resource property el enent declarations -->

<xsd: el ement nanme="Nunber O Bl ocks" type="xsd:integer"/>
<xsd: el ement nanme="Bl ockSi ze" type="xsd:integer" />
<xsd: el ement name="Manufacturer" type="xsd:string" />

<!-- Resource properties docunent declaration -->
<xsd: el ement nane="Ceneri cDi skDri veProperties">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="tns: Nunber O Bl ocks"/ >
<xsd: el enent ref="tns: Bl ockSi ze" />
<xsd: el ement ref="tns: Manufacturer" />
<xsd: any m nCccurs="0" maxCccur s="unbounded" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

</ xsd: schema>
</ wsdl : types>

<I'-- Association of resource properties document to a portType -->
<wsdl : port Type nanme="GenericDi skDrive"

wsr p: Resour ceProperti es="tns: Ceneri cDi skDri veProperties" >

<operati on nane="start" ./[>
<oper ati on nane="stop" ..[>

</ wsdl : port Type>

</wsdl : definitions>

The following represents the request message used to retrieve two resource property elements
from the WS-Resource that implements the GenericDiskDrive portType:

<wsrp: Get Mul ti pl eResour ceProperties
xm ns:tns="http://exanpl e. conf di skdri ve" .>
<wsr p: Resour cePr opert y>t ns: Nunber O Bl ocks</ wsr p: Resour ceProperty>
<wsr p: Resour cePropert y>t ns: Bl ockSi ze</ wsr p: Resour ceProperty>

wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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</wsrp: Get Mul ti pl eResour ceProperties>

The following is a sample response to the simple get request:

<wsr p: Get Mul ti pl eResour ceProperti esResponse
xm ns: ns1="http://exanpl e. com di skdrive" .>
<nsl: Nunmber O Bl ocks>22</ ns1: Nunber O Bl ocks>
<nsl: Bl ockSi ze>1024</ ns1: Bl ockSi ze>

</wsrp: Get Mul ti pl eResour ceProperti esResponse>
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4 Declaring Resource Properties

4.1 Resource Properties Document

The resource properties document type associated with a Web service’'s WSDL 1.1 portType
definition provides the declaration of the exposed resource properties of the WS-Resource. It
represents a particular composed structural view or projection of the resource properties of the
WS-Resource, essentially exposing the stateful resource component within the WS-Resource
composition. This may be used by a service requestor to form an XML-based query or update
expression on the WS-Resource.

This specification does not dictate the means by which a service implements a resource
properties document. A given service implementation may choose to realize its implementation of
the resource properties document as an actual XML instance document, stored in memory, in the
file system, in a database or in some XML Repository. Other service implementations may
dynamically construct the resource property elements and their values, from data held in
programming language objects (such as a J2EE EJB Entity Bean) or by executing a command on
a private communications channel to a physical resource. Yet another implementation possibility
is a mapping layer to a standard management interface (such as CIM or SNMP).

There is an explicit relationship between the resource properties document and the message
exchanges defined in Section 5. Any Web service that implements an interface that includes a
resource properties document type declaration is a WS-Resource. A WS-Resource MUST accept
message requests declared by the GetResourceProperty message exchange defined in Section
5. Similarly, such a Web service MAY accept message requests declared by the other message
exchanges defined in Section 5.

However, there is no relationship, intended or implied by this specification, between the resource
properties defined in the resource properties document and any other message exchanges that
may be introduced as part of the Web service interface. Any relationships between the resource
properties and messages that comprise an interface are entirely under the purview of the
designer of that interface. For example, using the resource properties document described above
in Section 3, it would be legal for an interface designer to introduce a “get Nunber Of Bl ocks”
message exchange. However, with respect to this specification, there is no relationship either
required or prohibited between such an operation and the properties declared in the resource
properties document.

4.2 Resource Properties Document Type
A resource properties document MUST be defined using the following rules:

1. The resource properties document MUST be a global element declaration (GED) in some
XML namespace. This GED defines the type of the root element of a resource properties
document and hence the type of the resource properties document itself.

The resource properties document MUST be uniquely identified by a QName.

3. The complexType defining the resource properties document MUST define element

children only; it MUST NOT define attributes. The child elements MUST be aggregated

using xsd:sequence or xsd:all. The order of appearance of the resource properties within
the resource properties document does not matter to WS-ResourceProperties.

4. The complexType defining the resource properties document MUST define a sequence
of one or more child elements, called resource property elements.

wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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a) Child elements MUST be defined using XML schema element reference (@ref).

b) This specification defines no additional restriction on the use of @minOccurs or
@maxOccurs or other information elements associated with the XML Schema
element definition.

5. The complexType defining the resource properties document MAY allow open element
content (xsd:any).

4.3 Declaring the Resource Properties Document Type in WSDL

The resource properties document definition is associated with a Web service WSDL 1.1
portType in the following manner:

<wsdl : defintions .>
<wsdl : port Type ...
wsr p: Resour ceProperti es="xsd: QNane” ? ...>

</ wsdl : port Type>

This definition is further constrained as follows:
/wsdl:portType/@wsrp:ResourceProperties

If this attribute appears on a WSDL 1.1 portType element (using attribute extensibility
available in the WSDL 1.1 XML schema definition for the portType element) its value
MUST be a QName referring to a resource properties document as defined in Section
4.2

Any service that implements a portType annotated with @wsrp:ResourceProperties MUST be a
component of a WS-Resource and MUST provide the interface to resource properties via a
document whose root element is defined by the XML global element declaration associated with
the portType.

4.4 Resource Properties and Interface Aggregation

Web service interface designers MAY define a collection of discrete interfaces (portTypes), each
of which defines a set of message exchange patterns (operations). A common design scenario is
one in which the designer combines these discrete interfaces to form a composed, most-derived
interface of a Web service. Examples of independently-specified interfaces designed for purposes
of aggregation into a most-derived interface include WS-Notification [WS-Notification], WS-
ResourceLifetime [WS-ResourceLifetime], and a large number of general-purpose or application-
domain-specific management interfaces. Further, there may be various dependencies between
these interfaces. That is, the messages defined by interface A may only be useful in a service
implementation when combined with those of interface B.

Within WSDL 1.1, there is no formally-defined interface extension mechanism*. In WSDL 1.1 we
expect service designers to copy-and-paste operations from the various constituent interfaces
into a single, flat, most-derived service interface. In addition, we expect the service interface

L WSDL 2.0 is expected to define a mechanism to formally model interface
aggregation /interface/@extends [WSDL 2.0].

wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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designer to compose a resource property document for the most-derived Web service interface
that consists of all of the resource property element declarations from each of the constituent
interfaces used in the composition.

Consider the following example, wherein a designer extends the “GenericDiskDrive” WS-
Resource interface in a vendor-specific fashion.

<wsdl : definitions ..
xm ns: gen="http://exanpl e. com di skDri ve"
xm ns: ven="http://vendor. conl di skDrive"
>

<wsdl : t ypes>
<xsd: schema t ar get Nanespace="http://vendor. conl di skDrive" ... >

<I-- Resource property el ement declarations -->
<xsd: el ement name="Vendor Ext ensi on" type="xsd:string" />

<I-- Resource properties docunent declaration -->
<xsd: el ement nanme="Vendor Di skDri veProperti es“>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="gen: Number O Bl ocks"/ >
<xsd: el enent ref="gen: Bl ockSi ze" />
<xsd: el enent ref="gen: Manuf acturer" />
<xsd: el ement ref="ven: Vendor Ext ensi on" />
<xsd: any m nCccurs="0" maxCccur s="unbounded" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

</ xsd: schema>
</ wsdl : types>

<I'-- Associ ation of resource properties docunment to a portType -->
<wsdl : port Type name="Vendor Di skDri ve”
wsr p: Resour ceProperti es="ven: Vendor Di skDri veProperties” >
<operati on nane="...

<I-- copy/paste operations from genericDi skDrive -->
<operati on nane="start" ./[>

<operation nane="stop" ../>

<I-- define Vendor-specific operations -->
<operati on nane="reset" ../[>

</ wsdl : port Type>

</wsdl : definitions>

wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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The VendorDiskDrive portType is an example of manual interface aggregation in WSDL 1.1 using
copy-and-paste. In this example, the designer of the VendorDiskDrive portType wishes to extend
the GenericDiskDrive portType.

WS-ResourceProperties specifies that this style of extension MUST be carried out in the following
fashion:

1. Define the new portType.

In this example the new portType is named “VendorDiskDrive”. This portType extends
“GenericDiskDrive”.

2. Copy all of the operation child elements from the portType being extended, and paste
them as child elements of the new portType; the order of the operations SHOULD be
preserved.

In this example, the “start” and “stop” operations are copied from the GenericDiskDrive
portType and pasted as child elements of the VendorDiskDrive portType.

3. Define additional, vendor-specific operations as child elements of the new portType.

In this example, the “reset” operation is a new operation defined by the VendorDiskDrive
portType.

4. Define a new resource properties document, as an XML global element declaration,
following the requirements defined in Section 4.2.

In this example, the element is named “VendorDiskDriveProperties” and defined in the
“http://vendor.com/diskDrive” namespace.

5. Copy all of the child elements (@ref and xsd:any) from the resource properties document
of the portType being extended, and paste them as child elements of the new resource
properties document; the order of the elements SHOULD be preserved. This step MUST
be repeated for each portType that is being extended by this new portType. Any duplicate
child elements MUST be removed.

In this example, the elements that reference (@ref) “gen:NumberOfBlocks”,
“gen:Blocksize”, and “gen:Manufacturer” and the “xsd:any” are copied from the
GenericDiskDriveProperties declaration and pasted to the VendorDiskDriveProperties
declaration.

6. Define any additional resource property elements that are specific to the newly-defined
resource properties document type.

In this example, VendorDiskDriveProperties resource document defines an additional
resource property named VendorExtension.

wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
Copyright © OASIS Open 2004. All Rights Reserved. Page 14 of 52



427

428
429
430

431
432
433
434
435

436

437
438
439
440

441

442
443
444
445
446

447
448

449
450

451
452

453

454
455
456
457
458

459
460
461
462
463
464
465

466
467
468

469

5 Operations on Resource Properties

This section defines a collection of message exchanges that standardize the means by which a
requestor can retrieve values of resource properties, update values of resource properties, and
issue queries against resource properties.

Any interface that includes a resource properties document type declaration
(/wsdl:portType/@ResourceProperties) MUST also include the GetResourceProperty message
exchange (operation) defined in this section. Any Web service that implements an interface that
includes a resource properties document type declaration MAY also support the other message
exchanges defined in this section.

5.1 GetResourceProperty

A Web service that implements a portType that includes the resource properties document type
declaration (/wsdl:portType/@ResourceProperties) is a component of a WS-Resource, and
MUST support the message exchange defined in this section that allows a requestor to retrieve
the value of a single resource property of a WS-Resource.

The format of this request message MUST be:

<wsr p: Cet Resour ceProperty>

ONanme
</ wsr p: Get Resour cePr operty>

The GetResourceProperty request message MUST follow the implied resource pattern, as
defined in Section 2.

The components of the GetResourceProperty request message are further described as follows:
/wsrp:GetResourceProperty/QName

This MUST correspond to the QName of a resource property element defined as a child
of the root of the WS-Resource’s resource properties document.

The response of the GetResourceProperty request message is a message of the following form:

<wsr p: GCet Resour cePropert yResponse>

{any}*
</ wsr p: Get Resour cePropert yResponse>

The contents of the GetResourceProperty response message are further described as follows:
/wsrp:GetResourcePropertyResponse/{any}

The resource property value, as an XML element, that corresponds to the QName in the
GetResourceProperty request. Note: in the case where the resource property element is
defined with minOccurs="0" and the resource properties document does not contain any
value for that resource property, the response MUST be an empty
wsrpw:GetResourcePropertyResponse element.

If the WS-Resource does not respond to the GetResourceProperty request message with the
GetResourcePropertyResponse message, then it MUST send one of the following fault
messages:

e ResourceUnknownFault
wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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0 The resource identified in the message (which follows the implied resource pattern) is
not known to the Web service.

e InvalidResourcePropertyQName

o The QName in the request message did not correspond to a resource property
element of the WS-Resource referred to in the request message.

OtherFaults: tbd

Note: All faults generated must be compliant with the WS-BaseFaults [WS-BaseFaults]
specification.

5.1.1 Example SOAP Encoding of the GetResourceProperty Message
Exchange

Consider the following resource properties document defining resource properties for a WS-
Resource defined by the GenericDiskDrive portType:

<Ceneri cDi skDri veProperties xm ns:tns="http://exanpl e.com di skDrive" >
<t ns: Nurmber O Bl ocks>22</t ns: Nunber O Bl ocks>
<t ns: Bl ockSi ze>1024</t ns: Bl ockSi ze>
<t ns: Manuf act ur er >Dr i vesRUs</ t ns: Manuf act ur er >

</ Generi cDi skDri veProperties>

The following is a non-normative example of a GetResourceProperty request message using
SOAP 1.2 [SOAP 1.2]:

<s12: Envel ope
xm ns: s12="htt p://ww. wW3. or g/ 2003/ 05/ soap- envel ope"
xm ns: wsa="http://schemas. xm soap. or g/ ws/ 2003/ 03/ addr essi ng"
xm ns: wsr p=
"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour ceProperti es-
1.2-draft-01. xsd"
xm ns: ex="htt p://exanpl e. conl exanpl eNS" >
<s12: Header >
<wsa: Acti on>
http://docs. oasi s-open. or g/ wsr f/ 2004/ 06/ W5
Resour ceProperti es/ Get Resour ceProperty
</ wsa: Act i on>
<wsa: To s12: nmust Under st and="1">
http://ww. provi der. or g/ Provi der Endpoi nt
</wsa: To>
<ex: Resour ceDi sanbi guat or >
uui d: 84decd55- 7d3f - 65ad- ac44- 675d9f ce5d22
</ ex: Resour ceDi sanbi guat or >
</ s12: Header >
<s12: Body>
<wsr p: Get Resour ceProperty
xm ns:tns="http://exanpl e. cont di skDri ve">
tns: Nunber O Bl ocks
</wsrp: GetResourceProperty>
</ s12: Body>
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</ s12: Envel ope>

The following is an example GetResourcePropertyResponse message using SOAP 1.2 [SOAP

1.2]:

<s12: Envel ope
xm ns: s12="htt p://ww. W3. or g/ 2003/ 05/ soap- envel ope"
xm ns:wsa="http://schemas. xnm soap. or g/ ws/ 2003/ 03/ addr essi ng"
xm ns: wsr p=
"“http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5~
Resour ceProperties-1.2-draft-01. xsd"
xm ns: resp="http://ww. ot her. or g/ ot her NS" >
<s12: Header >
<wsa: Act i on>
http://docs. oasi s-open. or g/ wsrf/ 2004/ 06/ W&
Resour ceProperti es/ Get Resour cePropert yResponse
</wsa: Act i on>
<wsa: To s12: nmust Under st and="1">
http: //ww. r equest or . or g/ soneEndpoi nt
</ wsa: To>
<r esp: SomeResour ceRef >
uui d: 9f ef 5f ec- 6dc3- 44a2- ba32- 8680cace43f 9
</ resp: SoneResour ceRef >
</ s12: Header >
<s12: Body>
<wsr p: Get Resour cePr opert yResponse
xm ns: nsl="http://exanpl e. con di skDrive">
<nsl: Nunmber O Bl ocks>22</ ns1: Nunber O Bl ocks>
</ wsr p: Get Resour cePr opert yResponse>
</ s12: Body>
</ s12: Envel ope>

5.2 GetMultipleResourceProperties

A Web service that implements a portType that includes the resource properties document type
declaration (/wsdl:portType/@ResourceProperties) is a component of a WS-Resource, and MAY

support the message exchange defined in this section that allows a requestor to retrieve the
values of multiple resource properties of a WS-Resource.

The format of this request message MUST be:

<wsr p: Get Mul ti pl eResour ceProperties>
<wsr p: Resour cePr opert y>QNanme <wsr p: Resour cePr operty>+
</wsrp: Get Mul ti pl eResour ceProperties>

The GetMultipleResourceProperties request message MUST follow the implied resource pattern,

as defined in Section 2.

The components of the GetMultipleResourceProperties request message are further described as

follows:
/wsrp:GetMultipleResourceProperties/wsrp:ResourceProperty+
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This component MAY appear one or more times. Each ResourceProperty element
contains an xsd:QName which MUST correspond to the QName of a resource property
element defined as a child of the root of the WS-Resource’s resource properties
document.

The response of the GetMultipleResourceProperties request message is a message of the
following form:

<wsr p: Get Mul ti pl eResour ceProperti esResponse>

{any}*
</wsrp: Get Mul ti pl eResour ceProperti esResponse>

The contents of the GetMultipleResourcePropertiesResponse message are further described as
follows:

/wsrp:GetMultipleResourcePropertiesResponse/{any}

A collection of resource property values, as XML elements that correspond to the
QNames given in the GetMultipleResourceProperties request message. This collection is
formed in the following fashion. For each QName in the request message, the resource
must add to the collection all child elements of the root of the resource properties
document whose name corresponds to that QName. Note: in the case where the
resource property element is defined with minOccurs="0" and the resource properties
document does not contain any value for that resource property, no child element is
added to the collection for that QName.

If the XML schema definition of the resource properties document root element does not
permit the root element to contain a child element with that QName the processing of the
GetMultipleResourceProperties request message MUST terminate with a fault message.

The collection of resource property values SHOULD be formed in the same order as the
resource property element QNames were specified in the GetMultipleResourceProperties
request message.

If the WS-Resource does not respond to the GetMultipleResourceProperties request message
with the GetMultipleResourcePropertiesResponse message, then it MUST send one of the
following fault messages:

¢ ResourceUnknownFault

o0 The resource identified in the message (which follows the implied resource pattern) is
not known to the Web service.

e InvalidResourcePropertyQName

o One or more of the QNames in the request message did not correspond to a
resource property element of the WS-Resource referred to in the request message.

OtherFaults: tbd

Note: All faults generated must be compliant with the WS-BaseFaults [WS-BaseFaults]
specification.

Note: the functionality provided by the GetResourceProperty message exchange is a strict subset
of that provided by GetMultipleResourceProperties. WS-ResourceProperties defines two
message exchange sets to provide implementation flexibility. GetResourceProperty is a simple,
required message exchange that allows simple Web service implementations to be compliant
with WS-ResourceProperties. The optional GetMultipleResourceProperties, while more
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sophisticated, allows efficient retrieval of multiple resource property values using a single
message exchange.

An example use of the GetMultipleResourceProperties operation is shown in Section 3. Note: it is

the responsibility of the requestor to correlate the elements of the response message that
correspond to the QNames contained in the request message.

5.2.1 Example SOAP Encoding of the GetMultipleResourceProperties

Message Exchange

Consider the following resource properties document defining resource properties for a WS-
Resource defined by the GenericDiskDrive portType:

<Ceneri cDi skDri veProperties xm ns:tns="http://exanpl e.com di skDrive" >
<t ns: Nurmber O Bl ocks>22</t ns: Nunber O Bl ocks>
<t ns: Bl ockSi ze>1024</t ns: Bl ockSi ze>
<t ns: Manuf act ur er >Dr i vesRUs</ t ns: Manuf act ur er >

</ Generi cDi skDri veProperties>

The following is a non-normative example of a GetMultipleResourceProperties request message

using SOAP 1.2 [SOAP 1.2]:

<s12: Envel ope
xm ns: s12="htt p://ww. wW3. or g/ 2003/ 05/ soap- envel ope"
xm ns: wsa="http://schemas. xnm soap. or g/ ws/ 2003/ 03/ addr essi ng"
xm ns: wsr p=
"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5-
Resour ceProperties-1.2-draft-01. xsd"
xm ns: ex="htt p://exanpl e. conl exanpl eNS" >
<s12: Header >
<wsa: Acti on>
http://docs. oasi s-open. or g/ wsr f/ 2004/ 06/ W5
Resour ceProperties/ Get Mul ti pl eResour ceProperties
</ wsa: Act i on>
<wsa: To s12: must Under st and="1">
http://ww. provi der. or g/ Provi der Endpoi nt
</wsa: To>
<ex: Resour ceDi sanbi guat or >
uui d: 84decd55- 7d3f - 65ad- ac44- 675d9f ce5d22
</ ex: Resour ceDi sanbi guat or >
</ s12: Header >
<s12: Body>
<wsr p: Get Mul ti pl eResour ceProperties
xm ns:tns="http://exanpl e. cont di skdrive">
<wsr p: Resour cePropert y>t ns: Nunber O Bl ocks</ wsr p: Resour cePr operty>
<wsr p: Resour ceProperty>t ns: Bl ockSi ze</ wsr p: Resour cePr operty>
</wsrp: Get Mul ti pl eResour ceProperties>
</ s12: Body>
</ s12: Envel ope>

The following is an example GetMultipleResourcePropertiesResponse message using SOAP 1.2

[SOAP 1.2]:
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<s12: Envel ope
xm ns: s12="htt p://ww. W3. or g/ 2003/ 05/ soap- envel ope"
xm ns: wsa="http://schemas. xnm soap. or g/ ws/ 2003/ 03/ addr essi ng"
xm ns: wsr p=
"http://docs. oasi s- open. or g/ wsr f/ 2004/ 06/ wsr f - W5~
Resour ceProperties-1.2-draft-01. xsd"
xm ns: resp="http://ww. ot her. or g/ ot her NS" >
<s12: Header >
<wsa: Acti on>
http://docs. oasi s-open. or g/ wsrf/ 2004/ 06/ W&
Resour ceProperties/ Get Mul ti pl eResour ceProperti esResponse
</ wsa: Acti on>
htt p: //ww. r equest or . or g/ soneEndpoi nt
</wsa: To>
<r esp: SonmeResour ceRef >
uui d: 9f ef 5f ec- 6dc3- 44a2- ba32- 8680cace43f 9
</ resp: SoneResour ceRef >
</ s12: Header >
<s12: Body>
<wsr p: Get Mul ti pl eResour ceProperti esResponse
xm ns: nsl="http://exanpl e. conl di skdrive" .>
<ns1l: Nunber O Bl ocks>22</ ns1: Nunber O Bl ocks>
<nsl: Bl ockSi ze>1024</ ns1: Bl ockSi ze>
</wsrp: Get Mul ti pl eResour ceProperti esResponse>
</ s12: Body>
</ s12: Envel ope>

5.3 SetResourceProperties

A Web service that implements a portType that includes the resource properties document type
declaration (/wsdl:portType/@ResourceProperties) is a component of a WS-Resource, and MAY
support the message exchange defined in this section that allows a requestor to modify the
values of multiple resource properties of a WS-Resource.

The SetResourceProperties message allows the processing of a single request message to make
multiple changes to the resource properties document. There are three types of changes, each
modeled as separate types of component (called SetRequestComponent) of a
SetResourceProperties request message:

a) Insert: wherein a new resource property element is inserted into the resource properties
document;

b) Update: wherein existing resource property element(s) are modified; and
c) Delete: wherein existing resource property element(s) are removed.
The format of this request message MUST be:

<wsr p: Set Resour ceProperti es>

{

<wsrp:lnsert >
{any}~
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</wsrp:lnsert> |

<wsr p: Update >
{any}*
</ wsr p: Updat e> |

<wsr p: Del et e Resour ceProperty="QNane” />
1+

</ wsr p: Set Resour ceProperties>

The SetResourceProperties request message MUST follow the implied resource pattern, as
defined in Section 2.

The contents of the SetResourceProperties request message are further described as follows:
/wsrp:SetResourceProperties

This element contains a collection of one or more components called
SetRequestComponents. Each of the SetRequestComponents must be processed
against the WS-Resource’s resource properties document. These
SetRequestComponents MUST appear to be processed in the order in which they are
listed in the request. Each request component MUST be processed to completion in this
conceptual sequence before a subsequent SetRequestComponent is processed. The
result of processing a given SetRequestComponent MUST be observable to the
processing of a subsequent SetRequestComponent, and to subsequent message
exchanges with the same WS-Resources.

If a service fails to process a SetRequestComponent, it MUST cease processing the
SetResourceProperties request message. The values of the resource properties
associated with this SetRequestComponent MAY reflect partial processing of this
SetRequestComponent. An implementation MAY restore the contents of the resource
properties document to a state as if no processing of the failed SetRequestComponent
had occurred. The implementation MAY additionally choose to restore the resource
properties document as if none of the SetRequestComponents had been processed.
Refer to Section 7 for additional information of resource recovery.

/wsrp:SetResourceProperties/wsrp:Insert

The intent of this component is to insert the contents of the component into the resource
properties document. The exact placement of the element insertion is implementation-
dependent. If, as a result of processing the Insert component, the resource properties
document is no longer able to validate, the processing of the component MUST fault. The
implementation may be unable to accept the insertion of an element because it does not
allow the requestor to insert a resource property (or its value) of that given name. In such
circumstances, the resource MUST fault the processing of the component.

/wsrp:SetResourceProperties/wsrp:Insert/{any}

This component identifies the element(s) to be inserted into the resource properties
document. If there are multiple child elements of the Insert component, each MUST have
the same namespace and name (i.e. the same QName). The QName MUST correspond
to the QName of a resource property element associated with the WS-Resource (i.e. an
element that is a valid child element of the root element of the resource properties
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document). Note, for those resource properties documents that allow open element
content, the set of valid content types can be very large.

/wsrp: SetResourceProperties/wsrp:Update

The intent of this component is to change the value of the resource property by removing
any and all resource property element(s) of the given QName and replacing them with
the contents of this component. If, as a result of processing the Update component, the
resource properties document is no longer able to validate, the processing of the
component MUST fault. The resource may be unable to accept the update of an element
because it does not allow the requestor to update a resource property (or its value) of
that given name. In such circumstances, the resource MUST fault the processing of the
component.

/wsrp: SetResourceProperties/wsrp:Update/{any}

This identifies the element(s) to be inserted into the resource properties document,
replacing all element children of the root of the resource properties document with the
same QName. If there are multiple child elements of the Insert component, each MUST
have the same namespace and name (i.e. the same QName). The QName MUST
correspond to the QName of a resource property element associated with the WS-
Resource (i.e. an element that is a valid child element of the root element of the resource
properties document). Note, for those resource properties documents that allow open
element content, the set of valid content types can be very large.

/wsrp: SetResourceProperties/wsrp:Delete

The intent of this component is to remove all element children of the root of the resource
properties document whose QNames correspond to the value of @ResourceProperty. If
the resource is unable to remove all identified elements, the processing of the component
MUST fault. If, as a result of processing the Delete component, the resource properties
document is no longer able to validate, the processing of the component MUST fail. The
resource may be unable to accept the delete of an element because it does not allow the
requestor to delete a resource property (or its value) of the given name. In such
circumstances, the resource MUST fault the processing of the component.

/wsrp: SetResourceProperties/wsrp:Delete/ @ResourceProperty
This attribute contains the QName of a resource property to be deleted by this
component.

The response of the SetResourceProperties request message, all of whose components were
successfully processed, MUST be a message of the following form:

<wsr p: Set Resour cePr operti esResponse>
</ wsr p: Set Resour ceProperti esResponse>

If the WS-Resource does not respond to the SetResourceProperties request message with the
SetResourcePropertiesResponse message, then it MUST send one of the following fault
messages. For those faults associated with failure to process a SetResourceProperties request
component, the offending component MUST be identified in the fault message:

e ResourceUnknownFault
o0 The resource identified in the message is not known to the Web service.
¢ InvalidSetResourcePropertiesRequestContent:
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777 0 The contents of the SetResourceProperties request component causes the resource
778 properties document to no longer validate.

779 e UnableToModifyResourceProperty:

780 0 A resource property identified by one of the SetResourceProperties request
781 components is read-only.

782 e InvalidResourcePropertyQName:

783 0 A resource property QName does not identify a proper number of resource
784 properties.

785 e SetResourcePropertyRequestFailed
786 o One or more components of the SetResourceProperties request failed.
787 OtherFaults: thd

788 Note: All faults generated must be compliant with the WS-BaseFaults [WS-BaseFaults]
789  specification.

790  The fault message MUST also indicate whether the effects of processing previous components
791  were restored or not. Note: There is no isolation policy implied, for either modifications to the
792 resource properties document resulting from the processing of the request or the modifications
793 implemented by the restore. See Section 7 for more discussion.

794

795 5.3.1 Example SOAP Encoding of the SetResourceProperties
796 Message Exchange

797 Consider the following resource properties document defining resource properties for a WS-
798 Resource defined by the GenericDiskDrive portType:

799 <Ceneri cDi skDriveProperties xm ns:tns="http://exanpl e.com di skDrive" >
800 <t ns: Nunber Of Bl ocks>22</t ns: Nunber Of Bl ocks>

801 <t ns: Bl ockSi ze>1024</t ns: Bl ockSi ze>

802 <t ns: Manuf act ur er >Dr i vesRUs</ t ns: Manuf act ur er >

803 </ Generi cDi skDri veProperties>

804  The following is a non-normative example of a SetResourceProperties request message using
805 SOAP 1.2 [SOAP 1.2]:

806 <s12: Envel ope

807 xm ns: s12="htt p: // wwmn. W3. or g/ 2003/ 05/ soap- envel ope"

808 xm ns: wsa="http://schemas. xm soap. or g/ ws/ 2003/ 03/ addr essi ng"

809 xm ns: wsr p=

810 "http://docs. oasi s- open. or g/ wsr f/ 2004/ 06/ wsr f - W5-

811 Resour ceProperties-1.2-draft-01. xsd"

812 xm ns: ex="http://exanpl e. conl exanpl eNS" >

813 <s12: Header >

814 <wsa: Acti on>

815 http://docs. oasi s- open. or g/ wsr f/ 2004/ 06/ \5-

816 Resour cePropert i es/ Set Resour ceProperties

817 </ wsa: Acti on>

818 <wsa: To s12: must Under st and="1">

819 htt p: // ww. provi der . or g/ Provi der Endpoi nt
wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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</ wsa: To>
<ex: Resour ceDi sanbi guat or >
uui d: 84decd55- 7d3f - 65ad- ac44- 675d9f ce5d22
</ ex: Resour ceDi sanbi guat or >
</ s12: Header >
<s12: Body>
<wsr pw. Set Resour cePr operti es
xm ns:tns="http://exanpl e. con di skdrive">
<wsr p: Updat e>
<t ns: Nunber O Bl ocks>143</t ns: Nunmber Of Bl ocks>
</ wsr p: Updat e>

<wsr p: Del et e resour ceProperty="tns: Manuf acturer" />

<wsrp: I nsert>
<t ns: soneEl enent >42</t ns: soneEl enent >
</wsrp:lnsert>

</ wsr p: Set Resour ceProperties>
</ s12: Body>
</ s12: Envel ope>

The following is an example SetResourcePropertiesResponse message using SOAP 1.2 [SOAP
1.2]:

<s12: Envel ope
xm ns: s12="htt p://ww. wW3. or g/ 2003/ 05/ soap- envel ope"
xm ns: wsa="http://schemas. xm soap. or g/ ws/ 2003/ 03/ addr essi ng"
xm ns: wsr p=
"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - WB- Resour cePr operti es-
1.2-draft-01. xsd"
xm ns: resp="http://ww. ot her. or g/ ot her NS">
<s12: Header >
<wsa: Acti on>
http://docs. oasi s-open. or g/ wsrf/ 2004/ 06/ W&
Resour ceProperti es/ Set Resour ceProperti esResponse
</ wsa: Acti on>
htt p: //ww. r equest or . or g/ soneEndpoi nt
</wsa: To>
<r esp: SomeResour ceRef >
uui d: 9f ef 5f ec- 6dc3- 44a2- ba32- 8680cace43f 9
</ resp: SoneResour ceRef >
</ s12: Header >
<s12: Body>
<wsr p: Set Resour cePr operti esResponse>
</ wsr p: Set Resour ceProperti esResponse>
</ s12: Body>
</ s12: Envel ope>
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The new contents of the resource properties document after successful processing of the request
message MUST be:

<GenericDi skDriveProperties xm ns:tns="http://exanpl e. conl di skDri ve" >
<t ns: Nunber Of Bl ocks>143</t ns: Nunber O Bl ocks>
<t ns: Bl ockSi ze>1024</t ns: Bl ockSi ze>
<t ns: soneEl enent >42</t ns: soneEl enent >

</ Generi cDi skDri veProperties>

5.4 QueryResourceProperties

A Web service that implements a portType that includes the resource properties document type
declaration (/wsdl:portType/@ResourceProperties) is a component of a WS-Resource, and MAY
support the message exchange defined in this section that allows a requestor to query the
resource properties document of a WS-Resource using a query expression such as XPath
[XPath].

The format of this request message MUST be:

<wsr p: Quer yResour ceProperties>
<wsr p: Quer yExpressi on Dial ect="URl ">
xsd: any
</ wsr p: Quer yExpr essi on>
</ wsr p: Quer yResour ceProperti es>

The QueryResourceProperties request message MUST follow the implied resource pattern, as
defined in Section 2.

The components of the QueryResourceProperties request message are further described as
follows:

/wsrp:QueryResourceProperties/wsrp:QueryExpression
The context of the expression is to be evaluated against the resource properties

document of the WS-Resource identified by the request. The results of evaluating the
QueryExpression are returned in the response to this request message.

/wsrp:QueryResourceProperties/wsrp:QueryExpression/@Dialect

This attribute contains a URI specifying the type of expression contained by the element.
If the implementation does not recognize the URI identified by @Dialect, it MUST fault.
There are two well known dialects identified by this specification, corresponding to two
versions of the XPath language.

http://www.w3.0rg/TR/1999/REC-xpath-19991116
This URI identifies the XPath 1.0 language. The contents of the
QueryExpression MUST be a string containing a valid XPath 1.0
expression.

http://www.w3.0rg/TR/2003/WD-xpath20-20031112
This URI identifies the Xpath 2.0 (working draft) language. The contents
of the QueryExpression MUST be a string containing a valid XPath 2.0
expression. Note: an additional URI will be added to represent the W3C
Recommendation form of the XPath 2.0 language.

/wsrp:QueryResourceProperties/QueryExpression/{any}
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The QueryExpression MUST contain an expression in an expression language specified
by the dialect attribute. Note: this element may contain mixed content.

The response of the QueryResourceProperties request message MUST be a message of the
following form:

<wsr p: Quer yResour ceProperti esResponse>

{any}
</ wsr p: Quer yResour cePr operti esResponse>

The contents of the QueryResourcePropertiesResponse message are further described as
follows:

/wsrp:QueryResourcePropertiesResponse/{any}

The response of the QueryResourceProperties request is variable, depending on the
nature of the QueryExpression component of the QueryResourceProperties request. The
response MUST contain an XML serialization of the results of evaluating the
QueryExpression against the resource properties document. Note: this element has
mixedContent, to allow for the case where the QueryExpression evaluates to a simple
type (such as a Boolean, a string or an integer) as well as the case where a node-set of
elements is returned.

If the WS-Resource does not respond to the QueryResourceProperties request message with the
QueryResourcePropertiesResponse message, then it MUST send one of the following fault
messages:

e ResourceUnknownFault

o0 The resource identified in the message (which follows the implied resource pattern) is
not known to the Web service.

e UnknownQueryExpressionDialect
0 The given QueryExpression has a dialect that is unknown to the Web service.
¢ InvalidQueryExpression

0 The given Query Expression is not valid within the QueryExpression language
identified by the dialect attribute.

e QueryEvaluationError
o0 The Query Expression failed during evaluation.
OtherFaults: thd
Note: All faults generated must be compliant with the WS-BaseFaults [WS-BaseFaults]
specification.

5.4.1 Example SOAP Encoding of the QueryResourceProperties
Message Exchange

Consider the following resource properties document defining resource properties for a WS-
Resource defined by the GenericDiskDrive portType:

<GenericDi skDriveProperties xm ns:tns="http://exanpl e. com di skDri ve" >
<t ns: Nunmber O Bl ocks>22</t ns: Nunber Of Bl ocks>
<t ns: Bl ockSi ze>1024</t ns: Bl ockSi ze>
<t ns: Manuf act ur er >Dr i vesRUs</ t ns: Manuf act ur er >

</ Generi cDi skDri veProperties>
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The following is a non-normative example of a QueryResourceProperties request message using
SOAP 1.2 [SOAP 1.2]:

<s12: Envel ope
xm ns: s12="http://ww. W3. or g/ 2003/ 05/ soap- envel ope"
xm ns: wsa="http://schemas. xnm soap. or g/ ws/ 2003/ 03/ addr essi ng"
xm ns: wsr p=
“http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour cePr operti es-
1.2-draft-01. xsd"
xm ns: ex="http://exanpl e. conf exanpl eNS" >
<s12: Header >
<wsa: Act i on>
http://docs. oasi s-open. or g/ wsrf/ 2004/ 06/ W&
Resour ceProperti es/ Quer yResour ceProperti es
</wsa: Act i on>
htt p: // www. provi der. or g/ Provi der Endpoi nt
</ wsa: To>
<ex: Resour ceDi sanbi guat or >
uui d: 84decd55- 7d3f - 65ad- ac44- 675d9f ce5d22
</ ex: Resour ceDi sanbi guat or >
</ s12: Header >
<s12: Body>
<wsr p: Quer yResour ceProperti es>
<wsr p: Quer yExpr essi on
Di al ect="http://ww. W3. or g/ TR/ 1999/ REC- xpat h- 19991116" >
bool ean(/*/ Nunber O Bl ocks > 20 and /*/ Bl ockSi ze=1024)
</ wsr p: Quer yExpr essi on>
</ wsr p: Quer yResour ceProperties>
</ s12: Body>
</ s12: Envel ope>

The following is an example QueryResourcePropertiesResponse message using SOAP 1.2
[SOAP 1.2], containing the results of evaluating that XPath expression against the root element of
the resource’s resource properties document;

<s12: Envel ope
xm ns: s12="htt p://ww. wW3. or g/ 2003/ 05/ soap- envel ope"
xm ns: wsa="http://schemas. xm soap. or g/ ws/ 2003/ 03/ addr essi ng"
xm ns: wsr p=
"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour cePr operti es-
1.2-draft-01. xsd"
xm ns: resp="http://ww. ot her. or g/ ot her NS" >
<s12: Header >
<wsa: Acti on>
http://docs. oasi s-open. or g/ wsrf/ 2004/ 06/ W5-
Resour ceProperti es/ Quer yResour ceProperti esResponse
</ wsa: Act i on>
<wsa: To s12: must Under st and="1">
htt p: // ww. r equest or . or g/ soneEndpoi nt
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</ wsa: To>
<r esp: SomeResour ceRef >
uui d: 9f ef 5f ec- 6dc3- 44a2- ba32- 8680cace43f 9
</ resp: SoneResour ceRef >
</ s12: Header >
<s12: Body>
<wsr p: Quer yResour ceProperti esResponse>
true
</ wsr p: Quer yResour cePr operti esResponse>
</ s12: Body>
</ s12: Envel ope>

wsrf-WS-ResourceProperties-1.2-draft-04.doc
Copyright © OASIS Open 2004. All Rights Reserved.

6/10/2004
Page 28 of 52



1009

1010
1011
1012
1013
1014

1015
1016
1017
1018
1019
1020
1021
1022
1023

1024
1025
1026
1027
1028
1029

1030
1031
1032
1033

1034
1035
1036
1037
1038
1039
1040

1041
1042
1043
1044
1045

1046
1047
1048
1049

1050
1051

1052
1053

6 Subscription

The WS-Notification [WS-Natification] family of specifications describes the patterns, concepts,
standard message exchanges, and protocols of a topic-based, publish-subscribe messaging
pattern in Web services. In the notification model, a service creates messages that are delivered
to other services that had previously registered interest in the situation associated with that
message.

With WS-ResourceProperties, it is a common pattern for Web service requestors to request
notification of changes (inserts, updates and deletions) made to the values of one or more
resource property elements of a given WS-Resource. It is the Web service component of the WS-
Resource that is responsible for executing or observing the messages. This suggests the need
for encapsulation of the stateful resource to ensure all changes made to the stateful resource are
observed by the WS-Resource implementation. To the extent that encapsulation is not provided,
and updates to the stateful resource are made outside of the knowledge of the associated WS-
Resource implementation, the WS-Resource may not be able to provide notifications reflecting
those updates.

If a WS-Resource supports the resource property value-change notification pattern, and if it uses
WS-Notification to implement this feature, then it MUST implement the message exchanges for
the NotificationProducer role, as specified in [WS-BaseNotification]. The WS-Resource MAY
accept subscriptions to only a subset of the resource properties defined for a WS-Resource. If an
implementation does not use WS-Noatification, then it MAY ignore the requirements outlined in this
section.

One notification message artifact is created for each change to each resource property observed
by the WS-Resource implementation. For example, a SetResourceProperties request message
may contain five SetRequestComponents. Each of these components would result in the creation
of a separate message artifact.

WS-ResourceProperties defines the Notification Topic and TopicSpace elements [WS-Topics]
that MUST be used to express the organization of the WS-Resource property element value
change notifications. By understanding the relationship between Topics and resource properties,
and examining the set of Topics supported by the NotificationProducer Web service, the service
requestor can determine which of the resource properties are able to participate in the value-
change notification pattern. The Topic and TopicSpace elements associated with resource
property value-change notification are described as follows:

1. The WS-Resource’s resource properties document MAY be defined using resource
properties declared in multiple XML namespaces. For each of these XML namespaces,
an associated TopicSpace element MUST be defined. The TopicSpace element defines
a topic space intended to contain topics related to value changes of resource properties
declared in that XML namespace.

0 The value of the TopicSpace element’s targetNamespace attribute MUST be the
same as the URI of the namespace in which the resource property element is
defined. The name attribute of the TopicSpace element SHOULD have the value
“ResourcePropertiesTopicSpace”.

2. For each resource property participating in the value-change notification pattern, a Topic
element MUST be defined as a child of the TopicSpace element defined in 1.

o Notification messages reflecting changes to the resource property are associated
with this Topic.
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0 The value of the Topic element’s name attribute MUST be the same as the
NCName of the resource property element.

0 The value of the Topic element’s messageTypes attribute MUST include
wsrp:ResourcePropertyValueChangeNotification (defined later in this section). In
addition, it MAY include QNames of other message elements.

o A designer MAY introduce additional child sub-topic elements to the topic
element that represent application-specific needs.

3. The WS-Resource acting as the NotificationProducer MUST include Topics defined in 2,
as part of the value of its “Topics” resource property element. One such Topic MUST be
included for each resource property element offered as a target for a value-change
subscription.

4. When a WS-Resource observes a resource property value change, it SHOULD create a
notification message that expresses the situation, and associate the notification message
with the Topic associated with that resource property. Note: there are many
circumstances in which a change to a resource property might not result in the generation
of a notification message. For example, a resource property value may change
frequently, making generation of notification messages too expensive for the service. In
this situation, a WS-Resource may choose to never generate notification message
artifacts to record value change, or it may choose to generate notification message
artifacts for a subset of the value change situations.

The wsrp:ResourcePropertyValueChangeNotification element MUST appear as a component of
the notification message associated with resource property value change topics. This element is
defined as follows:

<wsr p: Resour cePr oper t yVal ueChangeNot i fi cati on>
<wsr p: O dVal ue> xsd: any </wsrp: d dVal ue>?
<wsr p: Newal ue> xsd: any </wsrp: Newval ue>

</ wsr p: Resour cePropertyVal ueChangeNoti fi cati on>

This element may appear as the root element of the notification message, or it may appear as a
descendent of the root, accommodating patterns where the notification message itself is
contained in an enveloping mechanism. The form of the
ResourcePropertyValueChangeNotification is further constrained as follows:

/wsrp:ResourcePropertyValueChangeNotification

One ResourcePropertyValueChangeNotification element is created for each resource
property value change situation detected and acted upon by the WS-Resource. This
component records the value change of the affected resource property.

/wsrp:ResourcePropertyValueChangeNotification/OldValue

This element, if it appears, MUST contain the value of the affected WS-Resource
property immediately prior to when the value change was applied. If the resource
property did not have a value prior to the value change (for example, this notification
represents an insertion of a new resource property element) then this element is empty
and will contain the attribute xsi:nil with value “true”. If this value does not appear in the
message, then the WS-Resource was unable or unwilling to record the value prior to the
value change.

/wsrp:ResourcePropertyValueChangeNotification/NewValue
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This element MUST contain the value of the affected WS-Resource property after the
value change condition was detected. If the WS-Resource property does not have a
value after the value change (for example, this notification represents a deletion of the
resource property element) then this element is empty and will contain the attribute xsi:nil

with value “true”.
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7 ACID Properties of Operations on WS-
Resources

The ability to associate a transactional recovery policy to the execution of a Web service
message exchange is described in the Web Services Atomic Transaction specification [WS-
AtomicTransaction]. In the presence of a transactional unit of work, a Web service capable of
participating in the transactional protocol must abide by the rules of two-phase-commit
transaction management. However, in the absence of a transaction management policy, the Web
service is under no obligation to recover the state of the WS-Resource in the event of a failure
during message processing.

This specification is not prescriptive with respect to policy that governs concurrent read or write
access to a WS-Resource. The definition of specific policy governing concurrent updates,
whether or not separate message executions targeting the same WS-Resource may be
interleaved, and whether partially completed WS-Resource updates within a given message
execution may be observed by other concurrent requests is beyond the scope of this definition.
The scope and extent of the isolation of changes made to the WS-Resource is an implementation
dependent responsibility of the WS-Resource itself. The WS-Resource must also take on the
responsibility for the scope and extent to which natifications of changes to the WS-Resource are
isolated and made observable. If WS-Resource update isolation is needed, we suggest the use of
a transaction [WS-AtomicTransaction] to provide a context within which isolation of WS-Resource
updates can be provided. In the absence of a transactional unit of work, the level of WS-
Resource update atomicity, recovery, isolation, and durability provided is implementation-
dependent.

The ability to declare and attach isolation-level policy to the definition of a Web service message
exchange, whether or not a transactional unit of work is present, represents a general
requirement not met by the current Web service architecture. In the future, isolation-level policy
declarations may be introduced as a formal part of the WS-Resource definition. Refer to [State
Paper] for a general discussion of these requirements.
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8 Security Considerations

This specification defines the resource properties document and also the set of message
exchanges that MUST be supported by a WS-Resource. In this context, there are two categories
of security aspects that need to be considered: (a) securing the message exchanges and (b)
securing the resource properties.

8.1 Securing the message exchanges

When messages are exchanged between a requestor and a WS-Resource in order to access or
act on one or more resource properties, it is RECOMMENDED that the communication between
services be secured using the mechanisms described in WS-Security. In order to properly secure
messages, the message body and all relevant headers need to be included in the digital
signature so as to prove the integrity of the message. In addition the ReferenceProperties from an
EndpointReference, used as part of any message exchange, may be encrypted to ensure their
privacy. In the event that a requestor communicates frequently with a Web service to access
resource properties, either directly through a query or accomplished through notification of state
change, it is RECOMMENDED that a security context be established using the mechanisms
described in WS-Trust [WS-Trust] and WS-SecureConversation [WS-SecureConversation],
allowing for potentially more efficient means of authentication.

It is common for communication between requestors and the WS-Resource to exchange multiple
messages. As a result, the usage profile may be susceptible to key attacks. For this reason it is
RECOMMENDED that the keys used to secure the channel be changed frequently. This "re-
keying" can be effected a number of ways. The following list outlines four common techniques:

e Attaching a nonce to each message and using it in a derived key function with the shared
secret

e Using a derived key sequence and switch "generations"
e Closing and re-establishing a security context
e Exchanging new secrets between the parties

It should be noted that the mechanisms listed above are independent of the security context
token (SCT). That is, the keys used to secure the channel during message exchanges may be
independent of the key used to prove the right to access WS-ResourceProperties.

The security context MAY be re-established using the mechanisms described in WS-Trust and
WS-SecureConversation. Similarly, secrets can be exchanged using the mechanisms described
in WS-Trust. Note, however, that the current shared secret SHOULD NOT be used to encrypt the
new shared secret. Derived keys, the preferred solution from this list, can be specified using the
mechanisms described in WS-SecureConversation.

The following list summarizes common classes of attacks that apply to this protocol and identifies
the mechanism to prevent/mitigate the attacks:

e Message alteration — Alteration is prevented by including signatures of the message
information using WS-Security.

e Message disclosure — Confidentiality is preserved by encrypting sensitive data using WS-
Security.

o Key integrity — Key integrity is maintained by using the strongest algorithms possible (by
comparing secured policies — see WS-Policy [WS-Policy] and WS-SecurityPolicy [WS-
SecurityPolicy]).
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o Authentication — Authentication is established using the mechanisms described in WS-
Security and WS-Trust. Each message is authenticated using the mechanisms described in
WS-Security.

e Accountability — Accountability is a function of the type of and string of the key and
algorithms being used. In many cases, a strong symmetric key provides sufficient
accountability. However, in some environments, strong PKI signatures are required.

e Availability — Many services are subject to a variety of availability attacks. Replay is a
common attack and it is RECOMMENDED that this be addressed as described in the Replay
bullet item below. Other attacks, such as network-level denial of service attacks, are harder to
avoid and are outside the scope of this specification. That said, care should be taken to
ensure that minimal processing be performed prior to any authenticating sequences.

o Replay — Messages may be replayed for a variety of reasons. To detect and eliminate this
attack, mechanisms should be used to identify replayed messages such as the
timestamp/nonce outlined in WS-Security and the sequences outlined in WS-
ReliableMessaging [WS-ReliableMessaging].

8.2 Securing Resource Properties

Since WS-ResourceProperties defines a mechanism to expose properties of a WS-Resource,
security policies should be established that ensure that only authorized requestors can access
the value of a resource property. In order to secure access to the resource properties, the
message exchanges that provide the access should be appropriately controlled. Authorization
policies should be put in place so that the implications of providing the state information (through
GetResourceProperty, GetMultipleResourceProperties, or QueryResourceProperties messages
or through notification of value change and modification of the resource properties), are taken into
account. These policies should also take into account the semantic difference between
components of the SetResourceProperties message — i.e. that an Update component updates a
value of a resource property, whereas Insert and Delete components modify whether the WS-
Resource actually contains the resource property values.

The authorization policies may also reflect the sensitivity of the resource property(ies) that are
accessible from a WS-Resource. Policies can be set at the coarse granularity of the message
exchange (e.g., Get(Multiple)ResourceProperty(ies) vs SetResourceProperty), but finer-grained
control at the level of individual resource properties may be desired in some scenarios (e.g. user
Bob can access value of “Manufacturer” but not “NumberOfBlocks”).

Given that a requestor will be able to access a resource property value by subscribing to state
changes, care should be taken to set up security policies so that a consistent policy is in effect
irrespective of whether the resource property value is accessed through direct message
exchanges (e.g., GetResourceProperty) or indirectly through subscription for state changes (i.e.,
subscription to “ResourceChangePropertyValueNotification” topic). It should also be noted that a
requestor will be able to query the value of a property through the QueryResourceProperty
operation, or by using a domain-specific operation corresponding to a resource property (e.g.,
getNumberOfBlocks) if one exists. Therefore, the authorization policy on QueryResourceProperty
operation (and the getXXX operation, if one is declared on the Web service for resource property
named XXX) should be set so that a requestor who is not authorized to get a value of a resource
property through a GetResourceProperty request is not able to deduce the value indirectly
through the QueryResourceProperty request (or the getXXX operation on the Web service).

Even if the requestor is authorized to access the requested resource properties, it is
RECOMMENDED that the resource properties that are exchanged between a requestor and a
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Web service are secured to ensure integrity and/or confidentiality of the resource property values.
This will prevent unauthorized alteration of and/or access to the property values while in transit.
This would mean that the specific resource property elements are signed and/or encrypted within

the message by leveraging WS-Security as discussed in the previous section.
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Open Grid Services Infrastructure (OGSI) V1.0
http://forge.gridforum.org/projects/ggf-editor/document/draft-ogsi-
service-1/en/1
http://www.ibm.com/developerworks/webservices/library/ws-
atomtran/

http://www.oasis-
open.org/apps/org/workgroup/wsn/download.php/6661/WSNpub
sub-1-0.pdf
http://www.ibm.com/developerworks/webservices/library/ws-rm/

[WS-SecureConversation] http://www.ibm.com/developerworks/library/ws-secon/

[WS-Security]

[WS-SecurityPolicy]

http://www.oasis-
open.org/committees/download.php/5531/0asis-200401-wss-
soap-message-security-1.0.pdf

http://www.ibm.com/developerworks/library/ws-secpol/

[WS-Trust] http://www.ibm.com/developerworks/library/ws-trust/
[WSDL 2.0] http://www.w3.0org/TR/wsdI12/
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1200 Appendix B. XML Schema

1291  The XML types and elements used in this specification are defined in the following XML Schema:

1292 <?xm version="1.0" encodi ng="UTF-8"?>
1293 <l--
1294
1295 OASI S takes no position regarding the validity or scope of any
1296 intellectual property or other rights that mght be clainmed to pertain
1297 to the inplenmentation or use of the technol ogy described in this
1298 docunent or the extent to which any license under such rights night or
1299 m ght not be avail able; neither does it represent that it has nade any
1300 effort to identify any such rights. Information on OASIS's procedures
1301 with respect to rights in OASIS specifications can be found at the
1302 OASI S website. Copies of clains of rights nade avail abl e for
1303 publication and any assurances of |icenses to be nade avail able, or the
1304 result of an attenpt nade to obtain a general |icense or perm ssion for
1305 the use of such proprietary rights by inplenmentors or users of this
1306 specification, can be obtained fromthe OASI S Executive Director.
1307
1308 OASIS invites any interested party to bring to its attention any
1309 copyrights, patents or patent applications, or other proprietary rights
1310 whi ch may cover technol ogy that may be required to inplenment this
1311 specification. Please address the information to the OASI S Executive
1312 Director.
1313
1314 Copyright (C) OASIS Open (2004). All Rights Reserved
1315
1316 Thi s docunent and translations of it nay be copied and furnished to
1317 others, and derivative works that comment on or otherwi se explain it or
1318 assist in its inplenentation nmay be prepared, copied, published and
1319 distributed, in whole or in part, without restriction of any kind
1320 provi ded that the above copyright notice and this paragraph are
1321 i ncluded on all such copies and derivative works. However, this
1322 docunent itself nmay not be nodified in any way, such as by renoving the
1323 copyright notice or references to OASIS, except as needed for the
1324 pur pose of devel opi ng OASI S specifications, in which case the
1325 procedures for copyrights defined in the OASIS Intell ectual Property
1326 Ri ghts docunent nust be followed, or as required to translate it into
1327 | anguages ot her than Engli sh.
1328
1329 The linited pernissions granted above are perpetual and will not be
1330 revoked by OASIS or its successors or assigns
1331
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Thi s docunent and the information contained herein is provided on an
"AS | S" basis and OASI S DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED,
I NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE

| NFORVATI ON HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE

-->
<xsd: schema

xm ns: xsd="htt p: //ww. w3. or g/ 2001/ XM_Schema"

xm ns: wsr p=

"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour cePr operti es-
1.2-draft-01. xsd"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"

el ement For nDef aul t =" qual i fi ed" attri buteFornmDefaul t="unqualified"

t ar get Nanespace=

"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour cePr operti es-
1.2-draft-01. xsd"

<l-- ======= @ obal Attribute Declaration for WSDL 1.1 port Type==== -->
<xsd: attribute nanme="ResourceProperties" type="xsd: QNane" />

<l-- = Notification Message for ResourceProperties value change === -->
<xsd: conpl exType nanme="Resour cePropertyVal ueChangeNoti fi cati onType">
<xsd: sequence>
<xsd: el ement nanme="d dVal ue" nill abl e="true"
m nQccur s="0" nmaxQccurs="1" >
<xsd: conpl exType>
<xsd: sequence>

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nanme="NewVal ue" nill abl e="true"
m nCccur s="1" maxCccur s="1" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: any m nCccurs="1" maxCccurs="1" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nanme="Resour cePropertyVal ueChangeNotifi cati on"
type="wsr p: Resour cePr opert yVal ueChangeNot i fi cati onType" />

<xsd: conpl exType name="Quer yExpressi onType" m xed="true">
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<xsd: sequence>

<xsd: any m nCccurs="0" maxCccurs="1" processContents="|ax" />

</ xsd: sequence>
<xsd:attribute name="Di al ect" type="xsd:anyURl " />
</ xsd: conpl exType>

<xsd: el ement name="Quer yExpr essi on" type="wsr p: Quer yExpr essi onType"

/>

</ xsd: schema>
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Appendix C. WSDL 1.1

The following illustrates the WSDL 1.1 for the Web service methods described in this
specification:

<?xm version="1.0" encodi ng="utf-8"?>
<l--

OASI S takes no position regarding the validity or scope of any

intell ectual property or other rights that m ght be clained to pertain
to the inplementation or use of the technol ogy described in this
docunment or the extent to which any |icense under such rights m ght or
m ght not be available; neither does it represent that it has nmade any
effort to identify any such rights. Information on QASIS' s procedures
with respect to rights in OASIS specifications can be found at the
OASI S website. Copies of clains of rights nade avail able for
publication and any assurances of |icenses to be nade avail able, or the
result of an attenpt made to obtain a general |icense or permnission for
the use of such proprietary rights by inplenentors or users of this
speci fication, can be obtained fromthe QASI S Executive Director.

OASIS invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary rights
whi ch may cover technol ogy that nay be required to inplenment this

speci fication. Please address the information to the OASI S Executive

Di rector.

Copyright (C) OASIS Open (2004). Al R ghts Reserved

Thi s docunent and translations of it nay be copied and furnished to
others, and derivative works that coment on or otherw se explain it or
assist inits inplementati on may be prepared, copied, published and
distributed, in whole or in part, without restriction of any kind

provi ded that the above copyright notice and this paragraph are
included on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving the
copyright notice or references to OASI S, except as needed for the

pur pose of devel opi ng QASI S specifications, in which case the
procedures for copyrights defined in the OASIS Intellectual Property

Ri ghts docunment nust be followed, or as required to translate it into

| anguages ot her than Engli sh.

The |imted perm ssions granted above are perpetual and will not be
revoked by OASIS or its successors or assigns.
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Thi s docunent and the information contained herein is provided on an
"AS | S" basis and OASI S DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED,
I NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE

| NFORVATI ON HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE

<wsdl : defini ti ons nane="W5- Resour ceProperties"

xm ns="http://schemas. xm soap. or g/ wsdl /"

xm ns: wsdl ="http://schemas. xn soap. or g/ wsdl / "

xm ns:wsa="http://schemas. xm soap. or g/ ws/ 2003/ 03/ addr essi ng"

xm ns: xsd="htt p: //ww. W3. or g/ 2001/ XM_Schema"

xm ns: wsbf =

“http://docs. oasi s- open. or g/ wsr f/ 2004/ 06/ wsr f - W5- BaseFaul t s- 1. 2-
draft-01. xsd"

xm ns: wsr p=

"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour cePr operti es-
1.2-draft-01. xsd"

xm ns: wsr pw=

"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour cePr operti es-
1.2-draft-01. wsdl "

t ar get Nanespace=

"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour cePr operti es-
1.2-draft-01. wsdl"

<l-- Types Definitions ====================== --
<wsdl : t ypes>
<xsd: schema
xm ns: xsd="htt p://ww. W3. or g/ 2001/ XM_Schenma"
t ar get Nanespace=
"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- Resour cePr operti es-
1.2-draft-01. xsd"
el enent For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">

<xsd: i ncl ude schemalLocati on=
"http://docs. oasi s- open. or g/ wsr f/ 2004/ 06/ wsr f - W5- Resour ceProperti es-
1.2-draft-01. xsd"

/>

<xsd: i nport
nanespace=
“http://schemas. xm soap. or g/ ws/ 2003/ 03/ addr essi ng"
schemalLocat i on=
"http://schemas. xn soap. or g/ ws/ 2003/ 03/ addr essi ng"

/>
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<xsd: i mport
namespace=
"http://docs. oasi s- open. or g/ wsr f/ 2004/ 06/ wsr f - W5- BaseFaul t s- 1. 2-
draft-01. xsd"
schemalLocat i on=
"http://docs. oasi s- open. or g/ wsrf/ 2004/ 06/ wsr f - W5- BaseFaul t s- 1. 2-
draft-01. xsd"

<l -- ========== Message Types for GetResourceProperty ============ -->

<xsd: el enent name="CGet Resour ceProperty"
type="xsd: QNanme" />

<xsd: el enment nanme="CGet Resour cePr opertyResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: any m nCccurs="0" maxCccurs="unbounded" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: conpl exType nanme="Resour ceUnknownFaul t Type" >
<xsd: conmpl exCont ent >
<xsd: ext ensi on base="wsbf: BaseFaul t Type"/ >
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<xsd: el ement nane="Resour ceUnknownFaul t "
t ype="wsr p: Resour ceUnknownFaul t Type"/>

<xsd: conpl exType name="I nval i dResour cePr opertyQNaneFaul t Type" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsbf: BaseFaul t Type"/ >
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<xsd: el ement nanme="1I nval i dResour cePr opert yQ\aneFaul t "
type="wsrp: | nval i dResour cePr opert yQNaneFaul t Type"/ >

<l -- ====== Message Types for GetMiltipl eResourceProperti es ======= -->
<xsd: el ement name="Cet Mul ti pl eResour ceProperties">

<xsd: conpl exType>

<xsd: sequence>

<xsd: el enent nanme="Resour ceProperty" type="xsd: QNane"
m nCccur s="1" maxCccur s="unbounded" />

</ xsd: sequence>

</ xsd: conpl exType>
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</ xsd: el enent >

<xsd: el ement name="Get Mul ti pl eResour cePr operti esResponse" >
<xsd: conpl exType>
<xsd: sequence>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<l -- ========= Message Types for Set ResourceProperties =========== -->
<xsd: conpl exType nane="I nsert Type">
<xsd: sequence>
<xsd: any processContents="| ax"
m nCccur s="1" maxCQccur s="unbounded" />
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nanme="I|nsert"
type="wsrp: I nsert Type"/ >
<xsd: conpl exType nane="Updat eType" >
<xsd: sequence>
<xsd: any processContents="| ax"
m nCccur s="1" maxCccur s="unbounded” />
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nane="Updat e"
type="wsr p: Updat eType"/ >
<xsd: conpl exType nane="Del et eType">
<xsd: attri bute name="ResourceProperty"
type="xsd: QNane" use="required" />
</ xsd: conpl exType>
<xsd: el ement nane="Del et e"
type="wsr p: Del et eType"/ >
<xsd: el enent nanme="Set Resour ceProperties">
<xsd: conpl exType>
<xsd: choi ce m nQccurs="0" naxCccur s="unbounded" >
<xsd: el enent ref="wsrp:Insert"/>
<xsd: el enent ref="wsrp: Update"/>
<xsd: el enent ref="wsrp:Delete"/>
</ xsd: choi ce>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement name="Set Resour ceProperti esResponse" >
wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
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<xsd: conpl exType />
</ xsd: el ement >

<xsd: conpl exType

nane="1nval i dSet Resour cePr operti esRequest Cont ent Faul t Type" >

<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsbf: BaseFaul t Type"/ >
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<xsd: el ement

nane="1nval i dSet Resour cePr operti esRequest Cont ent Faul t "

type="wsr p: | nval i dSet Resour cePr operti esRequest Cont ent Faul t Type"/ >

<xsd: conpl exType name="Unabl eToMbdi f yResour cePropertyFaul t Type" >

<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsbf: BaseFaul t Type"/>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<xsd: el emrent nanme="Unabl eToMbdi f yResour cePropertyFaul t"

type="wsr p: Unabl eToModi f yResour cePr opert yFaul t Type"/ >

<xsd: conmpl exType

nane=" Set Resour cePr oper t yRequest Fai | edFaul t Type" >

<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsbf: BaseFaul t Type"/ >
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<xsd: el ement nanme=" Set Resour cePr opert yRequest Fai | edFaul t "

type="wsr p: Set Resour cePr opert yRequest Fai | edFaul t Type"/ >

<l-- ========= Message Types for QueryResourceProperties ========== -->
<xsd: el enent name=" Quer yResourceProperties" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent ref="wsrp: Quer yExpr essi on"
m nCccur s="1" maxCccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el enment nanme="Quer yResour ceProperti esResponse" >
<xsd: conpl exType>
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<xsd: conmpl exCont ent m xed="true">
<xsd:restriction base="xsd: anyType">
<xsd: sequence>
<xsd: any processContents="| ax"
m nCccur s="1" maxCQccur s="unbounded"/ >
</ xsd: sequence>
</xsd:restriction>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
</ xsd: el ement >

<xsd: conpl exType nanme="UnknownQuer yExpr essi onDi al ect Faul t Type" >
<xsd: conmpl exCont ent >
<xsd: ext ensi on base="wsbf: BaseFaul t Type"/ >
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<xsd: el ement nane="UnknownQuer yExpr essi onDi al ect Faul t"
type="wsr p: UnknownQuer yExpr essi onDi al ect Faul t Type"/>

<xsd: conpl exType name="I nval i dQuer yExpr essi onFaul t Type" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsbf: BaseFaul t Type"/ >
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<xsd: el ement nanme="I nval i dQuer yExpr essi onFaul t "
type="wsrp: | nval i dQuer yExpr essi onFaul t Type"/ >

<xsd: conpl exType name="Quer yEval uati onError Faul t Type" >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsbf: BaseFaul t Type"/>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<xsd: el ement nanme="Quer yEval uati onErrorFaul t"
type="wsr p: Quer yEval uati onError Faul t Type"/ >

</ xsd: schema>
</wsdl : types>

<I-- Cet Resour ceProperty ====================
Get Resour cePropert y( QNane)
returns: any

-->

<wsdl : nessage nane="CGet Resour cePr opert yRequest " >
<wsdl : part nane="Get Resour cePr opertyRequest"
el ement =" wsr p: Get Resour ceProperty" />
</ wsdl : message>

wsrf-WS-ResourceProperties-1.2-draft-04.doc 6/10/2004
Copyright © OASIS Open 2004. All Rights Reserved. Page 46 of 52



1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720

<wsdl : nessage nane="CGet Resour cePr opert yResponse" >
<wsdl : part nane="Get Resour cePr opert yResponse"
el ement =" wsr p: Get Resour cePr opert yResponse" />
</ wsdl : message>

<wsd| : nessage nane="Resour ceUnknownFaul t ">
<part nanme="Resour ceUnknownFaul t"
el ement =" wsr p: Resour ceUnknownFaul t" />
</ wsdl : message>

<wsdl : nessage nane="I|nval i dResour cePr opert y@QaneFaul t ">
<part name="Inval i dResour cePr opertyQ\aneFaul t"
el ement ="wsr p: | nval i dResour cePr opertyQNaneFaul t" />
</ wsdl : mressage>

Get Mul ti pl eResourceProperties(list of QNane)
returns: sequence of any
-->
<wsdl : nessage nane="Cet Mul ti pl eResour ceProperti esRequest">
<wsdl| : part nane="Get Mul ti pl eResour ceProperti esRequest"
el ement ="wsr p: Get Mul ti pl eResour ceProperties" />
</ wsdl : message>

<wsdl| : nessage nanme="Cet Mul ti pl eResour cePr operti esResponse" >
<wsdl : part nane="Get Mul ti pl eResour ceProperti esResponse"

<I-- Get Mul ti pl eResour ceProperti es ===============

el ement ="wsr p: Get Mul ti pl eResour ceProperti esResponse" />

</ wsdl : message>

<l-- Set Resour ceProperti es ===================

Set Resour ceProperti es(
{ insert (any)*
update (any)*
del ete@Nane } +
)
returns: enpty
-->
<wsdl : nessage nane="Set Resour ceProperti esRequest ">
<wsdl : part nane="Set Resour ceProperti esRequest"
el ement =" wsr p: Set Resour ceProperties" />
</ wsdl : message>

<wsd| : nessage nane="Set Resour cePr operti esResponse" >
<wsdl : part nane="Set Resour ceProperti esResponse"
el ement =" wsr p: Set Resour ceProperti esResponse" />
</ wsdl : message>

<wsdl : nessage nane="Inval i dSet Resour cePr operti esRequest Cont ent Faul t ">
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1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768

<part name="I|nval i dSet Resour ceProperti esRequest Cont ent Faul t"

el ement ="wsr p: | nval i dSet Resour cePr operti esRequest Cont ent Faul t" />
</ wsdl : message>

<wsd| : nessage nane="Unabl eToMddi f yResour cePropertyFaul t ">
<part nanme="Unabl eToMbdi f yResour cePropertyFaul t"
el ement =" wsr p: Unabl eToModi f yResour cePropertyFaul t" />
</ wsdl : message>

<wsdl : nessage nane="Set Resour cePropert yRequest Fai | edFaul t ">
<part nanme="Set Resour cePropertyRequest Fai | edFaul t "
el ement =" wsr p: Set Resour cePr opert yRequest Fai | edFaul t” />
</ wsdl : mressage>

<I-- Quer yResour ceProperties =====================
Quer yResour ceProperti es(Quer yExpr essi on)
returns: any
-->
<wsdl| : nessage nane="Quer yResour ceProperti esRequest" >
<wsdl : part nane="Quer yResour ceProperti esRequest"
el ement =" wsr p: Quer yResour ceProperties" />
</ wsdl : message>

<wsdl| : nessage nane="Quer yResour ceProperti esResponse" >
<wsdl : part nane="Quer yResour ceProperti esResponse"
el ement =" wsr p: Quer yResour cePr operti esResponse" />
</ wsdl : message>

<wsdl| : nessage nanme="UnknownQuer yExpr essi onDi al ect Faul t ">
<part nanme="UnknownQuer yExpressi onDi al ect Faul t"
el ement =" wsr p: UnknownQuer yExpr essi onDi al ect Faul t" />
</ wsdl : message>

<wsdl : nessage nane="I|nval i dQuer yExpr essi onFaul t">
<part name="I|nval i dQuer yExpressi onFaul t"
el ement ="wsr p: | nval i dQuer yExpr essi onFaul t" />
</ wsdl : message>

<wsdl : nessage nane="Quer yEval uati onError Faul t">
<part nanme="QueryEval uationErrorFault"
el ement ="wsr p: Quer yEval uati onErrorFault" />
</ wsdl : mressage>

<l-- Port Type Definitions ===================== -->
<wsdl : port Type nanme="Get Resour ceProperty">
<wsdl : operati on nane="Get Resour ceProperty">
<wsdl : i nput name="CGet Resour cePropert yRequest"
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1769 message="wsr pw:. Get Resour cePr opert yRequest " />

1770 <wsdl : out put nane=" Get Resour cePr opert yResponse"
1771 nessage="wsr pw. Get Resour cePr opert yResponse" />
1772 <wsdl : fault nane="Resour ceUnknownFaul t"
1773 nmessage="wsr pw. Resour ceUnknownFaul t" />
1774 <wsdl : fault nane="Inval i dResour cePropertyQNaneFaul t "
1775 message="wsr pw: | nval i dResour cePr opert yQNaneFaul t* />
1776 </ wsdl : oper ati on>
1777 </ wsdl : port Type>
1778
1779 <wsdl : port Type name="Get Mul ti pl eResour ceProperties">
1780 <wsdl : oper ati on nane="Get Mul ti pl eResour ceProperties">
1781 <wsdl :i nput nanme="Get Ml ti pl eResour cePropertiesRequest "
1782 message="wsr pw:. Get Mul ti pl eResour ceProperti esRequest "
1783 />
1784 <wsdl : out put name="Get Mul ti pl eResour ceProperti esResponse"
1785
1786 nessage="wsr pw: Get Mul ti pl eResour ceProperti esResponse” />
1787 <wsdl : fault nane="Resour ceUnknownFaul t*
1788 message="wsr pw: Resour ceUnknownFaul t" />
1789 <wsdl : fault name="Inval i dResour cePropertyQNanmeFaul t"
1790 nmessage="wsr pw: | nval i dResour cePr opert yQNaneFaul t" />
1791 </ wsdl : oper ati on>
1792 </ wsdl : port Type>
1793
1794 <wsdl : port Type nane="Set Resour ceProperties">
1795 <wsdl : oper ati on nane="Set Resour ceProperties">
1796 <wsdl : i nput nanme="Set Resour ceProperti esRequest"
1797 nmessage="wsr pw. Set Resour ceProperti esRequest"” />
1798 <wsdl : out put nane="Set Resour ceProperti esResponse"
1799 message="wsr pw. Set Resour cePr operti esResponse" />
1800 <wsdl : fault nane="Resour ceUnknownFaul t "
1801 nmessage="wsr pw. Resour ceUnknownFaul t" />
1802 <wsdl : faul t
1803 nane="1nval i dSet Resour cePr operti esRequest Cont ent Faul t "
1804
1805 nessage="wsr pw: | nval i dSet Resour cePr operti esRequest Cont ent Faul t* />
1806 <wsdl : fault nane="Unabl eToMbdi f yResour cePropert yFaul t "
1807 nessage="wsr pw. Unabl eToModi f yResour cePr opertyFaul t"
1808 />
1809 <wsdl : fault nanme="Inval i dResour cePropertyQNaneFaul t "
1810 message="wsr pw: | nval i dResour cePr opert yQNaneFaul t* />
1811 <wsdl : fault nane="Set Resour cePropertyRequest Fai | edFaul t "
1812
1813 nessage="wsr pw. Set Resour cePr opert yRequest Fai | edFaul t" />
1814 </ wsdl : operati on>
1815 </ wsdl : port Type>
1816
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1817 <wsdl : port Type nane="Quer yResour ceProperties">

1818 <wsdl : oper ati on nanme="Quer yResour ceProperties">
1819 <wsdl : i nput name="Quer yResour cePropertiesRequest"
1820 nmessage="wsr pw. Quer yResour ceProperti esRequest" />
1821 <wsdl : out put nanme="Quer yResour ceProperti esResponse"
1822 message="wsr pw. Quer yResour cePr operti esResponse" />
1823 <wsdl : fault nane="Resour ceUnknownFaul t "
1824 nmessage="wsr pw: Resour ceUnknownFaul t" />
1825 <wsdl : fault name="Inval i dResour cePropertyQNaneFaul t"
1826 nmessage="wsr pw: | nval i dResour cePr opert yQNaneFaul t" />
1827 <wsdl : fault nane="UnknownQuer yExpr essi onDi al ect Faul t"
1828 message="wsr pw:. UnknownQuer yExpr essi onDi al ect Faul t "
1829 />
1830 <wsdl : fault nane="Inval i dQuer yExpr essi onFaul t "
1831 nmessage="wsr pw: | nval i dQuer yExpr essi onFaul t" />
1832 <wsdl : fault nane="QueryEval uati onErrorFaul t"
1833 nmessage="wsr pw. Quer yEval uati onError Fault" />
1834 </ wsdl : oper ati on>
1835
1836 </ wsdl : port Type>
1837
1838 </ wsdl : defi ni ti ons>
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Appendix E. Notices

OASIS takes no position regarding the validity or scope of any intellectual property or other rights
that might be claimed to pertain to the implementation or use of the technology described in this
document or the extent to which any license under such rights might or might not be available;
neither does it represent that it has made any effort to identify any such rights. Information on
OASIS's procedures with respect to rights in OASIS specifications can be found at the OASIS
website. Copies of claims of rights made available for publication and any assurances of licenses
to be made available, or the result of an attempt made to obtain a general license or permission
for the use of such proprietary rights by implementors or users of this specification, can be
obtained from the OASIS Executive Director.

OASIS invites any interested party to bring to its attention any copyrights, patents or patent
applications, or other proprietary rights which may cover technology that may be required to
implement this specification. Please address the information to the OASIS Executive Director.

Copyright (C) OASIS Open (2004). All Rights Reserved.

This document and translations of it may be copied and furnished to others, and derivative works
that comment on or otherwise explain it or assist in its implementation may be prepared, copied,
published and distributed, in whole or in part, without restriction of any kind, provided that the
above copyright notice and this paragraph are included on all such copies and derivative works.
However, this document itself may not be modified in any way, such as by removing the copyright
notice or references to OASIS, except as needed for the purpose of developing OASIS
specifications, in which case the procedures for copyrights defined in the OASIS Intellectual
Property Rights document must be followed, or as required to translate it into languages other
than English.

The limited permissions granted above are perpetual and will not be revoked by OASIS or its
SUCCeSSOrs or assigns.

This document and the information contained herein is provided on an "AS IS" basis and OASIS
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE
ANY RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.
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