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1 Introduction

This document presents non-normative information that may be of benefit to WS-Resource
application developers.

The purpose of this document is to answer common questions that might arise during WS-RF
application development by means of non-normative scenarios and examples. Additionally, this
document may also serve as an aid to clarify potential usage scenarios of WS-RF. The intended
audience of this document are WS-Resource application designers

This document is divided into sections, each addressing a different aspect of WS-Resource
application development. Each section contains information on best practices, along with
examples, or reference to examples elsewhere.
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2 Who Should Read This Document?

This document provides a guide for WS-RF application developers who already understand the
fundamentals of developing a WS-RF application. The AppNotes is likely to be used as a
reference document in order to answer common questions that might arise during application
development. For example: How should multiple WS-RF PortTypes be combined to produce a
single derived PortType? Where there is no definitive answer to a question, the appNotes
provides a recommended best practice. This document assumes familiarity with the WS-RF
specifications and the examples introduced in the [WSRFPrimer].

This document does not present a full end-to-end WS-RF example and is not meant as an entry
point to WS-RF. For a WS-RF tutorial, readers should refer to the [WSRFPrimer].

For normative descriptions of WS-RF, readers should refer to the WS-RF set of specifications:
[WS-Resource], [WS-ResourceProperties], [WS-Resourcelifetime], [WS-BaseFaults] and [WS-
ServiceGroup].
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3 AppNotes relating to Resource Properties
3.1 Defining a WS-Resource in WSDL 1.1

A designer of a WS-Resource application may need to derive a WS-Resource PortType by
extending or aggregating one or more existing WS-Resource PortType(s). The newly created
PortType will also have associated resource property document that may be derived from the
existing PortType(s). There is a trade-off in PortType design between the freedom of the
designer to design a PortType and the ability to extend the PortType in future (which may place
restrictions on the way that a Resource Properties document is assembled).

3.1.1 Best Practice and Examples

3.1.1.1 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-
ResourcelLifetime [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
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 ..
xmlns:gen="http://example.com/diskDrive"
xmlns:ven="http://vendor.com/diskDrive"
>

<wsdl:types>
<xsd:schema targetNamespace="http://vendor.com/diskDrive" ... >

<!-- Resource property element declarations -->
<xsd:element name="VendorExtension" type="xsd:string" />

1 WSDL 2.0 is expected to define a mechanism to formally model interface
aggregation /interface/@extends [WSDL 2.0].
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<!-- Resource properties document declaration -->
<xsd:element name=“VendorDiskDriveProperties™“>

<xsd:complexType>
<xsd:sequence>
<xsd:element ref="gen:NumberOfBlocks"/>
<xsd:element ref="gen:BlockSize" />
<xsd:element ref="gen:Manufacturer" />
<xsd:element ref="gen:StorageCapability"
minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="ven:VendorExtension" />
<xsd:any minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>

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

<!-- Association of resource properties document to a portType -->

<wsdl:portType name="VendorDiskDrive”
wsrf-rp:ResourceProperties="ven:VendorDiskDriveProperties” >
<operation name="..

<!-- copy/paste operations from genericDiskDrive -->
<operation name="start" ../>

<operation name="stop" ../>

<!-- define Vendor-specific operations -->
<operation name="reset" ../>

</wsdl:portType>

</wsdl:definitions>

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.
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4. Define a new resource properties document, as an XML global element declaration,
following the requirements defined in [WS-ResourceProperties].

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”, “gen:StorageCapability” 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.

TO DO: Change the above example to relate to the Primer's printer type
example, rather than the vendor disk-drive. Something like:

Consider extending the Printer portType described in [WSRFPrimer] to cater for printer
documents defined by a URI.

The complete set of printer-properties is defined in a properties document at
http://???/PrinterResourceProperties.xsd:

<xsd:element name="printer-properties'">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="printer-reference"/>
<xsd:element ref="printer-name"/>
<xsd:element ref="printer-state"/>
<xsd:element ref="printer-is-accepting-jobs"/>
<xsd:element ref="queued-job-count"/>
<xsd:element ref="operations-supported"/>
<xsd:element ref="document-format-supported"/>
<xsd:element ref="job-properties" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>

This service exposes a Printer portType to enable clients to (for example) print and create print
jobs. This PortType is associated with a Resource Properties document in WSDL 1.1 as follows:

xmlns:wsrf-pr=
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"http://www.WSRE-
Examples.org/IPPprinters/PrinterResourceProperties.xsd"

<wsdl:portType name="Printer" wsrf-rp:ResourceProperties="wsrf-
pr:printer-properties">

<!—Operations supported by the Print PortType -->

<wsdl:operation name="Print-Job"> ... </wsdl:operation>
<wsdl:operation name="Create-Job"> ... </wsdl:operation>
<wsdl:operation name="Send-URI"> ... </wsdl:operation>

<!—— WS-RF operations supported by this portType -->
<wsdl:operation name="GetResourceProperty"> ... </wsdl:operation>

<wsdl:operation name="GetMultipleResourceProperties">
</wsdl:operation>

<wsdl:operation name="QueryResourceProperties">
</wsdl:operation>

<wsdl:operation name="SetResourceProperties"> ... </wsdl:operation>

</wsdl:portType>

In particular, we require support for the following two operations:
Print-URI — submit a document for printing — document identified by the URI.
Send-URI - Add to a multi-document job — document identified by the URI.

The new portType will be called URI-Printer and it extends the more generic Printer portType.

The first step is to copy all the operation child elements from the Printer portType into the newly
defined URI-Printer portType containing the addition operations. This will result in the following
WSDL:

<wsdl:portType name="URI-Printer"
<!—Operations supported by the URI-Printer PortType -->

<wsdl:operation name="Print-URI"> ... </wsdl:operation>
<wsdl:operation name="Send-URI"> ... </wsdl:operation>

<!—Operations from by the Printer PortType -->

<wsdl:operation name="Print-Job"> ... </wsdl:operation>
<wsdl:operation name="Create-Job"> ... </wsdl:operation>

<!— WS-RF operations supported by this portType -->
<wsdl:operation name="GetResourceProperty"> ... </wsdl:operation>

<wsdl:operation name="GetMultipleResourceProperties">
</wsdl:operation>

<wsdl:operation name="QueryResourceProperties">
</wsdl:operation>

<wsdl:operation name="SetResourceProperties"> ... </wsdl:operation>

</wsdl:portType>
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The next step is to copy all of the child elements from the printer-properties resource properties
document and paste them into a new resource properties document located at
http://???/URIPrinterResourceProperties.xsd.

<xsd:element name="uri-printer-properties">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="printer-reference"/>
<xsd:element ref="printer-name"/>
<xsd:element ref="printer-state"/>
<xsd:element ref="printer-is-accepting-jobs"/>
<xsd:element ref="queued-job-count"/>
<xsd:element ref="operations-supported"/>
<xsd:element ref="document-format-supported"/>
<xsd:element ref="job-properties" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>

Finally, the uri-printer-properties resource properties document is associated with the uri-printer
portType and the relevant XML global element declaration is added.

xmlns:wsrf-upr="http://???/URIPrinterResourceProperties.xsd"

<wsdl:portType name="URI-Printer" wsrf-rp:ResourceProperties="wsrf-
upr:uri-printer-properties">

</wsdl:portType>

3.1.1.2 Creating a new Port Type by Aggregating Existing PortTypes

This example is included here to serve as an introduction to the following examples.

A WS-Resource service designer may need to create a PortType based on two or more existing
PortTypes. One or more of these existing PortTypes may have an associated resource property
document.

Once again, there is not formally-defined interface extension mechanism in WSDL 1.1and the
service designer must copy and paste the various constituent PortTypes and associated resource
properties into a single, flat, most-derived service interface.

The Printer portType was specialized to create a URI-Printer PortType above. Let's assume a
second specialization of the Printer PortType to create an AdminPortType. The AdminPortType
will expose operations only available to an administrator.

To do: add the example where AdminPortType is an aggregation of Printer and
Admin (which introduces additional operations). This example will be presented
in a similar way to the one above.
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3.1.1.3 Establishing Aggregated PortType Derivation

There are scenarios where a consumer of a PortType that has been created by aggregating a
more generic PortType needs to discover this derivation in order to find, and act upon, the WS-
Resource that is exposed by the PortType.

There is no standard mechanism for establishing a PortType operation's origin. However, this can
usually be implied by the operation's name and its semantics. A similar approach can be used in
establishing the origin of Resource properties.

A recommended pre-emptive solution to this problem is to always include sufficient
documentation in WS-Resource design so that the origins or each operation or resource property
can easily be established.

It should never be possible to derive multiple operations or Resource Properties of the same
name from varying sources. Good Web service design practice should ensure that the operation
QNames are always unique.

3.1.1.4 Creating a new PortType by Aggregating Existing PortTypes which
have a Resource Property with the same Name but different
Cardinality

There may be occasions when a WS-Resource service designer creates a PortType based on
two or more existing PortTypes whose resource property documents contain a property with the
same QName.

This scenario presents no problem as long as the semantics (in particularly, the cardinality) of the
shared property are the same in both cases. However, if the semantics of this property differ
between the existing PortTypes, there may be ambiguity regarding the derived property's
behaviour. An example For example, the property is defined as mandatory in one of the derived
from PortTypes, and optional in the other.

The best solution to this problem is to re-visit the design of the derived-from PortTypes and
consider why it is that the same property occurs in each with different cardinality. The PortTypes
should be restructured to remove the cardinality conflict.

If this is not possible, (i.e. the derived-from PortTypes cannot be changed), a judgement will need
to be made. For example, the application designer may choose to take the least restrictive of the
conflicting cardinalities.

This is a specific example of a more generic problem - that of combining operations of the same
name but different semantics from aggregated port types. In order to avoid this problem
altogether, the application designer should ensure that operations or properties that are re-used
always retain the same semantics.

3.2 Creating a Resource Property document by extending an

-1 Comment: (ir) Was there a

eXiSting SChema\ o : specific issue that motivates
e S this? Is there any reason to
A Resource Property Document may be created by extending an existing schema by use of suppose a resource property
xsd:extension. Consider the basic GenericDiskDriveProperties Resource Properties schema: document could not be

extended in the normal fashion
described by XML schema (as
illustrated here)?

<xsd:element name="GenericDiskDriveProperties">
<xsd:complexType>
PoeETYP —
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<xsd:sequence>
<xsd:element ref="tns:NumberOfBlocks"/>

<xsd:element ref="tns:BlockSize"/>

<xsd:element ref="tns:Manufacturer"/>

<xsd:any minOccurs="0" maxOccurs="unbounded"/>

<xsd:element ref="tns:StorageCapability"
minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>
</xsdcomplexType>
</xsd:element>

The above might be extended to include an attribute indicating the creation date as follows:

<xsd:element name="GenericDiskDrivePropertiesWithCreationDate">
<xsd:complexType>
<xsd:complexContent>
<xsd:extension base="tns:GenericDiskdriveProperties">
<xsd:attribute name="CreationDate"
type="xsd:DateTime" use="required"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
</xsd:element>

3.@hy Resource Property Documents and Resource Properties
must be GEDs?

The resource properties document itself must be a 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. This requirement ensures the resource property document's
uniqueness in a particular namespace and provides a mechanism to specify the document (and
hence resource properties) associated with a given portType.

Each resource property element must itself be a GED in the resource properties document. Once
again, the same principle is behind this restriction: resource property QName uniqueness within
the document could not be ensured if the resource properties were not restricted to GEDs.

This restriction ensures that resource properties are referenced in an unambiguous way in
Message Exchange Patterns such as getResourceProperty (QName). In addition, the
following (invalid) resource property document illustrates how two QNames could clash if the
GED restriction was not in place:

<xsd:element name="InvalidGenericDiskDriveProperties">
<xsd:complexType>
<xsd:sequence>

<xsd:element e="tns:Blocks">
<xsd: co!xType>

d:sequence>
<xsd:element ref="tns:Number"/>
<xsd:element ref="tns:Size"/>
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</xsd:sequence>
</xsdcomplexType>

</xsd:element>

<xsd:element ref="tns:NumberOfBlocks"/>

<xsd:element ref="tns:Size"/>

<xsd:element ref="tns:Manufacturer"/>

<xsd:any minOccurs="0" maxOccurs="unbounded" />

<xsd:element ref="tns:StorageCapability"
minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>
</xsdcomplexType>
</xsd:element>

The child element with the reference "tns:size" refers to the individual block size. The GED
definition also referenced as "tns:size" refers to the size of the disk drive. Both these
reference properties share the same QName and therefore uniqueness has not been enforced.

3.4 Defining a Resource Property that must always exist

A resource property that must always exist must be defined in the XML schema definition for the
resource properties document as always having at least one occurrence. This can be achieved by
specifying (for example) minOccurs > 0 or minOccurs = 1 for the property in question.

There are many examples of resource properties that must always have at least one occurrence.
The GenericDiskDriveProperties document includes a property defining the manufacturer. The
following example illustrates how the GenericDiskDriveProperties document might be updated to
ensure that the manufacturer is a mandatory property and occurs exactly once:

<xsd:element name="GenericDiskDriveProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="tns:NumberOfBlocks"/>
<xsd:element ref="tns:BlockSize"/>
<xsd:element ref="tns:Manufacturer"
minOccurs="1" maxOccurs="1"/>
<xsd:any minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="tns:StorageCapability"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsdcomplexType>
</xsd:element>

Note that attempts to delete a resource property whose minOccurs > 0 using the
DeleteResourceProperties MEP (or the DeleteResourceProperties component of a
SetResourceProperties MEP) will result in the InvalidModification fault because deletion of
this property would render the resource property document invalid.
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3.5 Invalid or Non-existent Resource Properties

This section described how to distinguish between properties that are valid, invalid, unavailable,
and those that are available but have no current value assigned.

3.5.1 Best Practice and Examples

3.5.1.1 Establishing a list of Valid Resource Properties

A client wishing to establish whether a resource property is defined at this time should use
GetResourceProperty request on a resource, passing the property in question. As resource
properties may be dynamically inserted/deleted to a Resource Property document containing
xsd:any, the returned list of valid resource properties may vary for a particular document over
time.

Similarly, a client wishing to establish all the Resource Properties that are available for a resource
should issue the getResourceProperties method on the resource.

3.5.1.2 Invalid Properties

When a GetResourceProperty operation returns a the InvalidResourcePropertyQName
fault, the property requested is invalid for this property document and the QName of the property
does not exist in the property document for the WS-Resource. A resource property of a specific
QName is said to exist in a properties document if a resource property element with the same
QName appears in the root of the Property document.

Similarly, a client receives InvalidResourcePropertyQName in response to a
GetMultipleResourceProperties request on a property document when one or more of the
QNames in the request message are not valid properties in the resource property document root.
Note that WS-RF does not mandate the provision of GetMultipleResourceProperties:in
some implementations, this operation may not be available.

In such a case, the client should issue GetResourceProperties in order to establish which of
the resource properties are valid.

3.5.1.3 Properties that are valid but do not have a value

If a client issues GetResourceProperty on a property with minOccurs="0', the
GetResourceProperty operation returns a null response. This response indicates that there
is currently no property instance available for this property, however this is a valid property.

Similarly, the GetMultipleResourceProperties operation returns a collection of the
properties corresponding to the QNames on the request message. In the case where a resource
property document does not contain a value for one of the requested properties, no element is
added to the collection for that property's QName.

WS-RF does not mandate the provision of GetMultipleResourceProperties:in some
implementations, this operation may not be available.
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3.5.1.4 Properties that have the value of 'nil’

If a property is declared nillable and is has the value nil, the GetResourceProperty operation
will return the resource property element decorated with an xsi:nil="true" attribute.

Similarly, the GetMultipleResourceProperties operation returns a collection of the
properties corresponding to the QNames on the request message. Those properties whose
value is nil will be decorated with the xsi:nil="true" attribute.

WS-RF does not mandate the provision of GetMultipleResourceProperties:in some
implementations, this operation may not be available.

To do: A nice example of this might be the WSRL nil-ing of the termination time
property to imply that the resource will not be destroyed for an indefinite period of
time

xsd:element name = TerminationTime.Nillible = "true"

returning <wsrl:TerminationTime xsi:nil="true"/>

3.6 Resource Property Attributes

WS-RF applications may associate meta-data with individual resource property definitions in
order to indicate that instances of that resource property will exhibit a particular behavioural trait.
This section explains how this is done and gives some examples illustrating why it might be
useful.

3.6.1 Best Practice and Examples

3.6.1.1 Refining a Resource Property Definition with Lifetime Attributes

Consider a WS-Resource that represents an item in a warehouse. The item may have a price
associated (by means of a resource property) and, on occasion, a sale price. In this example, the
resource property defining the sale price is only valid between specific dates so it is necessary to
indicate to the consumer some lifetime aspects of this property. In this case GoodFrom and
GoodUntil are attributes added to the sale price resource property to indicate the date that the
sale price came into effect and the date to which the sale price is valid. Attributes such as
GoodFrom and GoodUntil can appear on a resource property if

o the Resource Property definition explicitly includes them as attributes
or if,

o the Resource Property definition allows attribute extensibility by associating anyAttribute
with the property definition (as described in the example in section 3.6.1.2 Providing Attribute
Extensibility to a Resource Property).

The definition of the sale price resource property with GoodFrom and GoodUntil explicitly
defined as attributes is illustrated by the following xml schema:

<xsd:element name="SalePrice">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:decimal">
<xsd:attribute name="GoodFrom" type='"xsd:dateTime"/>
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<xsd:attribute name="GoodUntil" type="xsd:dateTime"/>
</xsd:extension>
</xsd:simpleContent>
</xsdcomplexType>
</xsd:element>

3. Providing Attribute Extensibility to a Resource Property

The CurrentTime resource property defined in [WS-ResourcelLifetime] is an example of a
Resource Property definition that allows attribute extensibility by associating anyAttribute with
the property definition.

The xml schema definition for the CurrentTime resource property element type is as follows:

<xsd:element name="CurrentTime">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:dateTime">
<xsd:anyAttribute namespace="##other"
processContents="lax"/>
</xsd:extension>
</xsd:simpleContent>
</xsdcomplexType>
</xsd:element>

The xsd:anyAttribute in this resource property enables application designers to associate an
attribute, that has not been pre-specified, with the CurrentTime. An example might be an
attribute indicating the accuracy of the CurrentTime property.

3.7 Adding Attributes to the Root of the Resource Properties
Document

No restrictions are placed on the adding of attributes to the Resource Properties document root.
Consumers of the WS-Resource can retrieve attributes on the Resource Properties Document
root by exploiting the GetResourcePropertyDocument MEP.

For example, the GenericDiskDrive resource properties document declaration in [WS-
ResourceProperties] might be extended as follows to introduce a mandatory attribute to indicate
the document's creation date:

<xsd:element name="GenericDiskDriveProperties">
<xsd:attribute name="CreationDate" type="xsd:DateTime"
use="required" />
<xsd:complexType>
<xsd:sequence>

<xsd:element ref="tns:NumberOfBlocks"/>
<xsd:element ref="tns:BlockSize"/>
<xsd:element ref="tns:Manufacturer"/>
<xsd:any minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="tns:StorageCapability"
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minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsdcomplexType>
</xsd:element>

In to query attributes on the root of the Resource Properties document, a WS-Resource
clie ust extract the complete resource property document
(GetResourcePropertybDocument MEP) and query the specific attribute(s). Similarly, to
perform a resource property document root attribute update, the client application must update
the attribute in the resource property document and then update the resource property document
associated with the resource (using PutResourcePropertyDocument MEP).

3.8 Notifying Clients of Resource Property changes

A common pattern for WS-Resource applications is for the WS-Resource to send automatic
notifications of changes to resource property elements of its resources to interested partners.
Resource properties may be changed by external events (for example, by use of
setResourceProperties) or by events internal to the service and not directly visible to the
client (for example, a printer is put out of service).

3.8.1 Best practice and Examples

3.8.1.1 Resource Property Value-Change Notification Pattern

In order to provide automatic notification of resource property changes, application designers
should compose WS-RF with [WS-Notification].

A normative description describing how this should be done is contained in [WS-
ResourceProperties] and an example is contained in the [WSRFPrimer]l.

3.8.1.2 Dynamic Resource Property Value Existence Notification

There may be occasions when an application requires notification that a dynamic R rce
Property has come into existence when xsd:any has been specified in the Resourc perty
document.

To do: For example, the Printer WS-Resource might have an additional
ResourceProperty defined dynamically in order to state the current level of trace.
In normal running, this property would not exist, but it would be set during debug.
A debug service might be notified automatically when this property comes into
existence in order to start displaying the debug?
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3.8.1.3 Resource Property 'any' Value Change Notification
This is a WSDM requirement: see WSRF 55.

Resolution was AnyResourcePropertyValueChange in distinguished TopicSpace
| think that this would be a useful example. Based on the primer - perhaps a
management function that requires notification of printer property changes?

3.8.1.4 Value-Change Notification Message in WSDM Event Format
(Management event)Common Base Events Format
3.8.1.4.1 Extend the Value change notification example to include CBE format. In this

case RPVChangeNotification is wrapped inside CBE format. : Bryan has
volunteered to help with this.

cf issue wsrf20:

Proposed Recommendations | - 7| Comment: Needs to be

————————————————————————————————————— - completed before we can close
Add clarification text about how WS-Topics explains that the notification schema GRS 20

snippet can occur anywhere in the message, allowing different formats to be
used fo = fification messages. The text will need to be explanatory enough to

indicateow interoperability can be achieved with different notification formats.

Resolution: the clarification and additional example should be included in the
AppNotes

3.8.1.5 How the Web client establishes which notifications are available

If a Ws_resource supports notificationProducer, it must include a list of
notifications that it supports.This can be used by the web client in order to
establish the notifications available.
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4 AppNotes Relating to Base Faults
4.1 Fault Handling

Problem determination is an important aspect of Web service application development. This
section describes how best to generate faults in the event of an error, and how a client of a Web
service might process the faults in order determine the underlying problem.

This section describes best practices for fault generation and consumption in a WS-Resource
application environment.

4.1.1 Best Practice and Examples

A WS-Resource application should adhere to the [WS-BaseFaults] specification for all its fault
processing. Adhering to this standard has a number of benefits:

e The [WS-BaseFaults] model removes the need for proprietary or application specific fault
handling. Fault recipients may therefore be developed in isolation from the service
generating the fault.

o [WS-BaseFaults] provides a simple and powerful pattern for fault processing, enabling the
application designer to focus on the design of the application rather than the underlying fault
processing model.

e A standard model for fault processing enables re-use of code in both the recipient of the fault
as well as the fault generator. This also eases tools development

Faults are generated in response to errors in the Web service application (service faults) or as a
result of some kind of system processing error (system faults). For example, system fault may be
generated as part of transport processing such as a SOAP event). This section deals with the
handling of service faults, but it is worth noting that a service might raise a service fault as a result
of an underlying system fault cause.

4.1.1.1 Defining and Generating Base Faults

Each base fault that might be generated by a service requires its own distinct XML schema type
that extends ws-rf:BaseFault. This extended fault complexType may contain additional attributes
and/or element.

Clearly, the type of information that should be defined in an extended fault type depends on the
application and its deployment. Ensuring that the correct information is available in the fault is
critical to effective problem determination. Here are some recommended additional elements
that might be contained in the extended fault:

e Host: The host on which the fault was generated. If the service could be run on more than
one host (for example, in the case of load balancing), it is important to include the host name
as an element in the extended fault type.

e Process: The process in which the service was running when the fault occurred.

o SOAPFault information: If the WS-BaseFault is to wrap a soap fault then the soap fault code
and role should be contained in the fault

e and some more...?.
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683 Consider the Printer example used previously. We require extended fault types for use by our
684 printer PortType. To begin, it would be prudent to define a generic extended fault for the printer
685  service from which all other printer service faults could be derived. This fault type will define the
686 basic information that we require in every fault generated by the printer service. For example,
687  every fault generated should contain an identifier specifying the printer to which the fault was
688 directed, the host, and stack trace detailing the fault cause. Further extended faults may be
689  generated from this underlying generic type (for example: PrinterUnavailableFault and

690 RequestNotSupportedFault).

691
WS-BaseFault
Timestamp : xsd:datetime
OriginatorReference : wsa:EndpointReferenceType
ErrorCode : xsd:string
Description : xsd:string
FaultCause : ws-bf:BaseFault
PrinterServiceRuntimeFault
PrinterServicelnstance : xsd:string
Host : xsd:string
StackTrace : xsd:string
] ) RequestNotSupportedFault
PrinterUnavailableFault Request : xsd:string
692
693
694 To do: example of what one of these printer faults would look like on the wire.
695
696
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4.1.1.2 Transmitting a Base Fault as a Response Message

Base faults may be returned as a response to an operation on an endpoint or as a one-way
notification message. This section describes how a base fault is defined and returned as an
operation response - details on how to send a base fault as a one way notification message
follow in the next section.

A fault response may be returned synchronously, (for example as part of the HTTP response of
the connection that was used for the request flow):

Web request

Client ( (
fault response

Printer
servic

a

Alternatively, the fault response might be returned asynchronously to the endpoint that initiated
the request, or asynchronously to another endpoint specifically dedicated to fault processing:

[/}

Web request
Client

Printer
service

ault response

Asynchronous redirection of the fault response at runtime can be achieved by [WS-
ADDRESSING].

To do: lllustrate an example operation containing a fault response interface in
wsdl
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4.1.1.3 Sending a Base Fault as a 1-way Message

This section may be removed if it is not deemed to be adding any useful ws-rf
specific information.

Faults may be sent as a one-way notification message. This message may be directed to an
endpoint dedicated to fault processing as illustrated below:

Q Printer
U fault notification service

To do: lllustrate the operation interface on the receiving endpoint. Describe how
the faulting service would send the one way notification.

4.1.1.4 Relaying Base Faults

Faults received by an intermediary should be wrapped by a fault containing the intermediary
information and then relayed.

How a fault is relayed by intermediaries nesting and re-transmission. Is this
really simply a case of nesting or does the core information of the fault cause
require copying to the top level of the fault?

4.1.1.5 Problem Determination from Base Faults

Problem determination of a relayed fault - understanding nested faults eg
establishing the originator. This depends on issue 90.

Add the following: Issue 86

- An example of how the UnknownResourceFault might be extended by the application to contain
application dependent information - for example the security information for this identifier is
invalid.

- A note to the web client to say that resource unknown might not be thrown if the fault is thrown
at the system/transport level HTTP 404 may be replaced by a resource access pattern.
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5 AppNotes relating to Lifecycle and Resource
Access

5.1 Resource Lifecycle Management

This section describes how individual resources that are fronted by a WS-Resource Web service
are created and destroyed.

5.1.1 Best Practice and Examples

5.1.1.1 Resource creation

The WSRF group of specifications do not specify how a WS-Resource instance should be
created. A commonly used pattern is the Factory Pattern whereby a separate Web service
(factory) exposes an operation to clients for creating a new resource instance and returning a
reference to that instance.

The explicit factory pattern is by no means the only mechanism by which resource instances
might be created. A resource might be created as part of an operation performing a wider
function. For example, in WS-Notification, a subscription request creates an endpoint to
represent the subscription and returns the relevant EPR as part of its behaviour.

Refer to the Primer for examples of Resource creation.

5.1.1.2 Resource Destruction

The WS-Resource Lifecycle specification defines the mechanisms by which the life cycles of
resources should be managed. Resources can be explicitly destroyed or scheduled for
destruction. Refer to the [WS-ResourceLifetime] specification for details.

A common practice is to specify the resource's initial termination time as part of its creation - thus
saving an operation.

5.2 The Resource Access Pattern

A WS-Resource application may need to export resource references in order for messages to be
directed at the resources by clients of the WS-Resource.

5.2.1 Best Practice and Examples

5.2.1.1 Resource Access Pattern Embodiment

A WS-Resource can be identified by its service address URI used in conjunction with some
additional information in order to uniquely correlate to the instance behind the WS-Resource
service. This is known as the WS-Resource Access Pattern (WS-RAP), as defined in [WS-
Resource]..

WS_Resource are referenced, according to the WS-RAP by use of WS-Addressing
EndpointReferences (EPRs). The address of the Web service endpoint part of the WS-Resource
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is contained in the wsa:Address element information item of the endpoint reference. There are
two ways in which the resource identifier may appear:

1)in the contents of the wsa:ReferenceProperty element information item of the endpoint
reference (Note, the wsa:ReferenceProperty element information item MUST have at least one
child element information item)

or
2) embedded as part of the wsa:Address element information item of the endpoint reference.

The address of the Web service endpoint and the resource identifier of the resource must appear
in the message according to binding-specific rules outlined in WS-Addressing. For example, in
the SOAP binding defined by WS-Addressing, the Web service endpoint address is contained in
the wsa:Address element information item in the endpoint reference and appears in the message
as the contents of the wsa:To SOAP header, and each direct child element information item (if
any) of the wsa:ReferenceParameters element information item appears in the message as a
separate SOAP header.

5.2.1.1.1 Example

The following diagram illustrates an example set of components that comprise a small collection
of WS-Resources:

R1

Web
Service

R2

http://www.example.com/service

In the example above, there is one Web service that has a URL address of
“http://www.example.com/service”. This Web service provides access to two resources, identified
simply as “R1” and “R2”. A reference to the WS-Resource associated with this Web service and
the resource identified by “R1” would appear as follows:

<wsa:EndpointReference>
<wsa:Address>http://www.example.com/service</wsa:Address>
<wsa:ReferenceProperties>
<tns:SomeDisambiguatorElement>R1</tns:SomeDisambiguatorElement>
</wsa:ReferenceProperties> ?

;/wsa:EndpointReference>
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An example GetResourceProperties message, in a SOAP/HTTP binding, would look as follows:

<S:Envelope xmins:S="http://schemas.xmlsoap.org/soap/envelope/"
xmins:wsa=" http://www.w3.0rg/2005/03/addressing"
xmlins:wsrf-rp="http://docs.oasis-open.org/wsrf/rp-1">
<S:Header>
<wsa:To> http://www.example.com/service </wsa:To>
<wsa:Action>
http://docs.oasis-open.org/wsrf/rpw-1/GetResourceProperty/GetResourcePropertyRequest
</wsa:Action>
<tns:SomeDisambiguatorElement
wsa:ReferenceParameter="true”>R1</ths:SomeDisambiguatorElement>

<)é:Header>
<S:Body>
<wsrf-rp:GetResourceProperty ...

<)é:Body>
</S:Envelope>

It is worth noting that correlation between an EPR and resource might be based on more than
one ReferenceParameters and the group of ReferenceParameters used for correlation may vary
depend on the operation by which the resource is being accessed. This is a pattern exploited by
[BPEL4WS].

Examples of using [WS-Addressing] in order to realise the Resource Access Pattern are
described in [WSRFPrimer].

These endpoints might be (but are not necessarily) resources fronted by a WS-Resource service.
An EPR can be passed between communicating partners and used in order to target requests.
For example, an endpoint issuing an asynchronous request message might pass its EPR as part
of the message to indicate the target to which the asynchronous response should be directed.
The receiving partner can use the response EPR in order to target its response.

The benefit of using EPRs to reference WS-Resource instances is that they provide a standard,
protocol independent, mechanism to pass references between communicating partners. The
client of a WS-Resource instance represented by an EPR does understand the EPR itself, except
that it is an opaque element representing a resource to which requests can be targeted. This is
more powerful than using a simple URI as the EPR is an XML representation of an endpoint with
additional optional information about how that endpoint should be referenced. The standard
nature of the EPR means that the client need not have any proprietary logic in order to target the
WS-Resource instance.
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6 Interoperability Issues

6.1 Interoperability

In order to ensure interoperability of WS-RF implementations, WS-RF applications should use a
document-literal binding to serialize the messages defined by the WS-RF specifications.

6.2 Intermediary changes of Namespace prefixes

SOARP allows intermediaries to modify the XML namespace prefixes of messages passing
through them. This may result in interoperability problems if attributes or text nodes in the
message contain QNames, as the QName prefixes in attributes and text nodes will not recognised

as such by the intermediary. |

6.2.1 Best practices and Examples

For cases where the prefix is in an h, the XPath can be rewritten such that it does not
depend upon namespace prefixes. Alternatively, an application deployer might choose to use a

different vendor’s intermediary that does not alter the message prefixes.
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ss7 1 Composability

858 Need resolution to WSRF 103 in here.
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Appendix C. 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 (2005). 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
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