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This document describes the interoperability scenarios for the implementation of the WSDM 1.0 specification.

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT","SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be interpreted as described in RFC2119 [http://www.ietf.org/internet-drafts/draft-fielding-uri-rfc2396bis-04.txt].

1. Introduction

The intent of these interoperability scenarios is to demonstrate that manageable resources implemented according to WSDM 1.0 specification can be accessed by a variety of management applications.

2. Normative References

Following specifications are used in the interoperability scenarios. 

[MUWS1]
WSDM Management Using Web Services (MUWS) 1.0 part 1 http://docs.oasis-open.org/wsdm/2004/12/muws/cd-wsdm-muws-part1-1.0.pdf 
[MUWS2]
WSDM Management Using Web Services (MUWS) 1.0 part 2 http://docs.oasis-open.org/wsdm/2004/12/muws/cd-wsdm-muws-part2-1.0.pdf 

[MOWS]
WSDM Management Of Web Services (MOWS) 1.0 http://docs.oasis-open.org/wsdm/2004/12/mows/cd-wsdm-mows-1.0.pdf 
[RP]
WS-ResourceProperties 1.2 http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-04.pdf 
[BN]
WS-BaseNotification 1.2 http://docs.oasis-open.org/wsn/2004/06/wsn-WS-BaseNotification-1.2-draft-03.pdf 

[T]
WS-Topics 1.2 http://docs.oasis-open.org/wsn/2004/06/wsn-WS-Topics-1.2-draft-01.pdf 

[BP11]
WS-I Basic Profile 1.1 http://www.ws-i.org/Profiles/BasicProfile-1.1-2004-08-24.html 
[WSA0]
WS-Addressing (March 2003) http://xml.coverpages.org/ws-addressing20030313.pdf  

[WSA]
WS-Addressing (August 2004) http://www.w3.org/Submission/2004/SUBM-ws-addressing-20040810/ 
[WSDL]
WSDL 1.1 http://www.w3.org/TR/wsdl
[SOAP]
SOAP 1.1 http://www.w3.org/TR/2000/NOTE-SOAP-20000508/
[XS]
XML Schema 2001 REC http://www.w3.org/TR/xmlschema-1/, http://www.w3.org/TR/xmlschema-2/
[XML]
XML 1.0 http://www.w3.org/TR/REC-xml
[XNS]
Namespaces in XML 1999 REC http://www.w3.org/TR/REC-xml-names/
Following table lists namespace prefixes that may be used in this document.

	Prefix
	Namespace

	muws-xs1
	http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd 

	muws-xs2
	http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.xsd   

	muws-wsdl2
	http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.wsdl 

	muws-events
	http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2-events.xml

	mows-xs
	http://docs.oasis-open.org/wsdm/2004/12/mows/wsdm-mows.xsd 

	mows-wsdl
	http://docs.oasis-open.org/wsdm/2004/12/mows/wsdm-mows.wsdl 

	mows-events
	http://docs.oasis-open.org/wsdm/2004/12/mows/wsdm-mows-events.xml 

	wsa0
	http://schemas.xmlsoap.org/ws/2003/03/addressing 

	wsa
	http://schemas.xmlsoap.org/ws/2004/08/addressing  

	wsdl
	http://schemas.xmlsoap.org/wsdl/  

	wsdl-soap
	http://schemas.xmlsoap.org/wsdl/soap 

	S
	http://www.w3.org/2002/12/soap-envelope 

	xs
	http://www.w3.org/2001/XMLSchema 

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

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

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

	wsws
	http://everest.org/wsdm/samples/2005/04

	bbry
	http://pda.rim 

	svr
	http://dell.com/wsdm/demos/interop/2005/04 

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

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


Note that prefix to namespace mapping is not normatively specified for the interoperability scenarios. These mappings are only used in the contents of this document.

3. Structure of the interop
The interop is structured into a number of “playbooks” which in turn are structured into a set of “acts”. Every “playbook” is essentially a scenario of managing one or the other resource. “Act” is a test of certain aspect of accessing manageability of a resource. Some “acts” may be shared among several “playbooks”, and some are specific to the resource being managed. Every “act” is focused on a certain task that can be accomplished by exchanging some information between manageable resource and management application.
In order to signup for the interop participation one would indicate

· One or more playbooks

· Providing manageable resources or management applications or both

· Per playbook which acts will be tested

A form for sign-up is available at http://www.oasis-open.org/apps/org/workgroup/wsdm/download.php/12069/WSDM%201.0%20interop%20signup.xls 
4. Bootstrap of the inerop
In order to start the interop process participants providing manageable resources MUST present WS-Addressing endpoint references (EPRs) to the WSDM manageability endpoints. EPRs MUST be retrievable via HTTP GET at URLs provided by the participant. URLs could be sent in an e-mail to the wsdm@lists.oasis-open.org, written on the whiteboard or attached to the signup form. The EPRs MUST be contained in wsa0:EndpointReference elements.
Participants MAY present URLs to the WSDL 1.1 [WSDL] documents describing manageability endpoints. In such cases, EPRs presented by the participant MUST include service/port information. Moreover, wsdl-soap:headers MUST not be declared in the provided WSDL document.
All message exchanges with the manageability endpoints MUST use SOAP 1.1 [SOAP] over HTTP 1.1 or HTTP 1.0 (http://www.ietf.org/rfc/rfc2616)
If WSDL is not provided by a participant, all manageability endpoints MUST be bound to SOAP 1.1 over HTTP protocol without any required extensions except WS-Addressing. In other words S:mustUnderstand attribute is allowed only on WS-Addressing headers. 
When WS-Addressing [WSA, WSA0] is used to send SOAP messages during the interop, only synchronous HTTP communication MUST be used. In other words, all EPRs used during the interop MUST either not include ReplyTo (or From) elements or indicate anonymous role Uri in the Address.

When WS-Addressing (August 2004) [WSA] is used, wsa:ReferenceParameters element MUST not be included during the intreop.

Web services offering manageability endpoints MUST be WS-I Basic Profile 1.1 [BP11] compliant. This means the endpoint to protocol binding MUST be document/literal.

Every manageable resource MUST implement [MUWS1] Identity and [MUWS1] Manageability Characteristics capabilities.

5. Interoperability Playbooks

The following playbooks are part of this interop. Every playbook indicates which acts are parts of that playbook as well as an example which this document uses to describe the scenario.

· Web services Management

· Example: Weather Station Web service

· MUWS Identity/Characteristics Act (Mandatory)

· MOWS Identification Act (Mandatory)

· MOWS Manageability References Act (Optional)

· MOWS Metrics Act (Optional)

· MUWS Status (Optional)

· MOWS Request Processing Notification Act (Optional)

· MUWS Relationships Act (Optional)

· Weather Station Correlateable Properties Act (Optional)

· Small Device Management

· Example: Blackberry

· MUWS Identity/Characteristics Act (Mandatory)

· Blackberry Metrics Act (Optional)
· Blackberry Configuration Act (Optional)

· MUWS Status Act (Optional)

· MUWS Metric Change Event Act (Optional)
· Blackberry Code Module Size Change Event Act (Optional)
· MUWS Status Change Event Act (Optional)
· Server Management 
· Example: Server “Box”
· MUWS Identity/Characteristics Act (Mandatory)

· Server Asset Act (Mandatory)

· Server Alert Act (Optional)

· Server Chassis Intrusion Detection Act (Optional)

· MUWS Status Act (Optional)

6. Interop Acts

The interoperability acts consist of series of actions (steps). Actions can be performed at any time as long as their order and description is satisfied by both the provider of a manageable resource and the consumer of the manageability, the act is considered to be “interoperating”.
6.1. General Acts
MUWS Identity/Characteristics Act

This act is to retrieve resource identification and characteristics provided an EPR to a WSDM manageable resource.

This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ResouceId property.
2. Using the same EPR, retrieve muws-xs1:ManageabilityCapability property an verify that [MUWS1] Identification capability URI is included (possibly among others)
MUWS Status Act

This act is to verify what state the manageable resource currently is in.

This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Operational Status capability URI is included (possibly among others)
2. Using the same EPR retrieve muws-xs2:OperationalStatus property.
MUWS Metric Change Event Act

This act is to subscribe to a MUWS Metric event topic and get notifications delivered.

This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Metrics capability URI is included (possibly among others)

2. Using the same EPR subscribe to muws-events:MetricsCapability topic using [BN] Subscribe operation. Indicate the topic and [BN] Simple Topic Expression dialect. Include an EPR to the receiver of the notification messages.
3. Receive at least one muws-xs1:ManagementEvent wrapped wsrf-rp:ResourcePropertyChangeNotification message.
MUWS Status Change Event Act

This act is to subscribe to a MUWS Operational Status event topic and get notifications delivered.

This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Status capability URI is included (possibly among others)

2. Using the same EPR subscribe to muws-events:StatusCapability topic using [BN] Subscribe operation. Indicate the topic and [BN] Simple Topic Expression dialect. Include an EPR to the receiver of the notification messages.
3. Receive muws-xs1:ManagementEvent wrapped wsrf-rp:ResourcePropertyChangeNotification message.
4. Verify that the property change notification is about muws-xs2:OperationalStatus property and that the new value is different from the old value.
MUWS Relationships Act
This act is to navigate a link between two WSDM manageable resources.

This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Relationship capability URI is included (possibly among others)

2. Using the same EPR retrieve muws-xs1:ResourceId property.
3. Using the same EPR retrieve muws-xs2:Relationship property.

4. FOR EACH muws-xs2:Relationship with muws-xs2:Participant containing muws-xs1:ManageabilityEndpointReference AND the same participant containing muws-xs1:ResourceId which value is different from the muws-xs1:ResourceId obtained in step 2 DO THIS

a. Using an EPR contained in muws-xs1:ManageabilityEndpointReference retrieve muws-xs1:ResourceId property. This is to make sure that the EPR points to a live WSDM manageable resource.

6.2. Resource-specific Acts
Blackberry Metrics Act
This act is to retrieve metrics values specific to the Blackberry device.

This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Metrics capability URI and http://pda.rim/BlackberryMetrics URI are included (possibly among others).
2. Using the same EPR retrieve the following metrics properties

a. muws-xs2:CurrentTime

b. bbry:AllocatedStorage, bbry:FreeStorage, bbry:TotalCodeModuleSize, bbry:date, bbry:time.
c. Verify that metrics attributes are set, i.e. verify that any of the muws-xs2:ResetAt or muws-xs2:Duration or muws-xs2:LastUpdated attributes are set.
Blackberry Configuration Act

This act configures the Date and Time in a black berry device. 

This act consists of the following steps:

1. Using the EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Configuration capability URI and http://pda.rim/BlackberryConfiguration  URI are included (possibly among others).
2. Using the same EPR, set the bbry:date and bbry:time properties.

3. Retrieve, bbry:date and bbry:time from the blackberry device and make sure that date and time that you got are as set in step 2.
Blackberry Code Module Size Change Act

Subscribing to the muws-events:MetricsCapability topic would generate notifications when any metric changes, which incurs needless traffic. If a notification consumer was interested in only a single metric, it would still have to process all muws-xs1:ManagementEvent elements containing a wsrf-rp:ResourcePropertyChangeNotification message.  This act is to subscribe to a code module size change – a specific resource property change topic and get notifications delivered.

This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Metrics capability URI is included (possibly among others)

2. Using the same EPR subscribe to bbry:CodeModuleSize topic using [BN] Subscribe operation. Indicate the topic and [BN] Simple Topic Expression dialect. Include an EPR to the receiver of the notification messages.
3. Receive muws-xs1:ManagementEvent wrapped wsrf-rp:ResourcePropertyChangeNotification messages.
Server Asset Act
This act is to verify the identity and selected other properties of the server.

This act consists of the following steps:

1. Using the EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Configuration capability URI and http://dell.com/wsdm/demos/interop/2005/04/ServerConfiguration URI are included (possibly among others).
2. Using the same EPR, retrieve the svr:SerialNumber property. Verify that the result matches the known server manufacturer's serial number.

3. Using the same EPR, retrieve the svr:ModelName property, the svr:IpName, and the svr:sysContact properties.
Server Chassis Intrusion Detection Act
This act is to demonstrate the relationship of the physical state of the server and the state reported by the manageable resource.
This act consists of the following steps:

1. Using the EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Configuration capability URI and http://dell.com/wsdm/demos/interop/2005/04/ServerChassisConfiguration URI are included (possibly among others).
2. Using the same EPR, retrieve svr:CoverOpen property.  Verify that the result matches the current visible state of the front panel bezel and other interlocked covers of the server. 

Note that there may be a significant time delay, several seconds or more, between changing the physical state of an interlocked cover and detection of the change by the manageable resource.  
Server Alert Act
This act is to confirm visually that the server hardware is being managed by the application through the web service.

This act consists of the following steps:

1. Using the EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Status capability URI and http://dell.com/wsdm/demos/interop/2005/04/ServerAlertStatus URI are included (possibly among others).
2. Using the same EPR, set the svr:AttentionLedOn property to true. Verify that the front panel attention LED blinks for approximately ten seconds. 

Note that there may be a significant time delay, several seconds or longer, between setting this property value and the beginning of the visible indication of the server hardware.  

Note also that there is an indeterminacy of up to two seconds in the length of time of the visible indication.  

MOWS Manageability References Act

This act is to find out “where” to access the manageability of a given Web service endpoint “at”.

This act consists of the following steps:

1. Using a WSDL description of and/or a URL to a given Web service endpoint (provided by the participant at the interop bootstrap) invoke the GetManageabilityReferences operation of the [MOWS] Manageability References capability.
2. Using the EPRs returned in the muws-xs1:ManageabilityEndpointReference elements verify that 
a. Every EPR points to a WSDM manageable resource by retrieving the muws-xs1:ResourceId property
b. Every WSDM manageable resource supports [MOWS] Identification capability by retrieving muws-xs2:ManageabilityCapability property and verifying that [MOWS] Identification capability URI is included (possibly among others).

MOWS Identification Act

This act is to retrieve the identification of the Web service endpoint being managed.

This act consists of the following steps:

1. Using EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MOWS] Identification capability URI is included (possibly among others).

2. Using the same EPR retrieve the following properties
a. mows-xs:EndpointReference

b. mows-xs:EndpointDescriptions

3. Verify that URLs contained in mows-xs:description elements point to at least one WSDL document which includes at most one <wsdl:servive> with at most one <wsdl:port> which <wsdl-soap:address> is exactly the URI indicated by the contents of the mows-xs:EndpointReference/wsa:Address element.
MOWS Metrics Act

This act is to retrieve metrics of a manageable Web service endpoint.

This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS2] Metrics capability URI and [MOWS] Metrics capability URI are included (possibly among others).

2. Using the same EPR retrieve the following metrics properties
a. muws-xs2:CurrentTime

b. mows-xs:NumberOfRequests
c. mows-xs:NumberOfFailedRequests

d. mows-xs:NumberOfSuccessfulRequests

e. mows-xs:ServiceTime

f. mows-xs:MaxResponseTime

g. mows-xs:LastResponseTime

h. Verify that at least one metrics property can be retrieved

i. Verify that metrics attributes are set correctly according to the type of the metrics as indicated in the WSDM MOWS specification, i.e. specifically verify that
· for the NumberOfRequests, NumberOfFailedRequests, and NumberOfSuccessfulRequests metrics: muws-xs2:ResetAt attribute IS set, and muws-xs2:Duration attribute IS NOT set

· for the ServiceTime and MaxResponseTime metrics: muws-xs2:Duration attribute IS set

j. Check that mows-xs:NumberOfRequests >= mows-xs:NumberOfSuccessfulRequests + mows-xs:NumberOfFailedRequests
MOWS Request Processing Notification Act

This act is to subscribe to notifications against requests being processed by a manageable Web service endpoint.
This act consists of the following steps:

1. Using an EPR to the WSDM manageable resource (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MOWS] Request Processing State capability URI is included (possibly among others).
2. Using the same EPR subscribe to the mows-events:RequestProcessingObservations topic using [BN] Subscribe operation. Indicate the topic and [BN] Simple Topic Expression dialect. Include an EPR to the receiver of the notification messages.

3. Invoke wsws:GetCurrentTemperature operation on the Weather Station Web service

a. Use [MOWS] Identification capability to retrieve the reference and the URL to the WSDL describing Weather Station Web service.

b. Invoke wsws:GetCurrentTemperature operation according to the provided reference and the WSDL document.

c. Alternatively, participant MAY provide a UI to invoke the wsws:GetCurrentTemperature operation on the Weather Station Web service. The UI can be used instead of steps a/b.

4. Receive muws-xs1:ManagementEvent wrapped mows-xs:RequestProcessingNotification messages.
5. For every message received, make sure that request processing information is valid according to the [MOWS] specification.
Weather Station Correlateable Properties Act

This act is to establish sameness of two manageable resources using MUWS correlateable properties capability.

This act consists of the following steps:
1. Using an EPR to the WSDM manageable resource #1 (obtained at the interop bootstrap), retrieve muws-xs1:ManageabilityCapability property and verify that [MUWS1] Correlateable Properties capability URI is included (possibly among others)

2. Using the same EPR retrieve muws-xs1:CorrelateableProperties property. The dialect MUST be [MUWS1] Properties Boolean Match. And it MUST contain only one <pbm:Match>wsws:FCCID</pbm:Match> assertion.

3. Using an EPR to the WSDM manageable resource #2 (obtained at the interop bootstrap) retrieve wsws:FCCID property. 

4. Do the same for the WSDM manageable resource #1.

5. Compare values of wsws:FCCID obtained in step3 and step4 to establish sameness.
7. Optional WSDL Interop Acts

Contributed by Zhili Zhang (zhili@tibco.com) and Heather Kreger (kreger@us.ibm.com).

General WSDL Act

This act is to make sure WSDL 1.1 document for a manageability endpoint is properly constructed with respect to resource property document and portType.

Resource property document is verified/inspected for the following aspects:

1. Each endpoint MUST define a new resource property document in its own namespace. It combines all necessary property elements from base schemas in MUWS, MOWS and others with resource specific property elements. 

2. The resource property document can be constructed in a separated schema document or embedded in WSDL 1.1’s “types” section. If it is created in a separated schema document, the schema document MUST be imported in WSDL 1.1’s “types” section.

3. All resource property documents MUST include muws-xs1:ResourceId and muws-xs1:ManageabilityCapability property elements which can be copied and pasted from [MUWS1] schema document.
4. If an endpoint supports MUWS status act, the resource property document MUST include muws-xs2:OperationalStatus property element which can be copied and pasted from [MUWS2] schema document.
5. If an endpoint supports MUWS relationship act, the resource property document MUST include muws-xs2:Relationship property element which can be copied and pasted from [MUWS2] schema document.
6. If an endpoint supports MUWS metrics act, the resource property document MUST include muws-xs2:CurrentTime property element which can be copied and pasted from [MUWS2] schema document.
The following is an example resource property document for a sample manageability endpoint. It is defined under my example namespace.  

<xs:element name="MyManageabilityProperties">

  <xs:complexType>

    <xs:sequence>

      <xs:element ref="muws-xs1:ResourceId"/>

      <xs:element ref="muws-xs1:ManageabilityCapability" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element ref="muws-xs2:OperationalStatus"/>

      <xs:element ref="muws-xs2:Relationship" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element ref="muws-xs2:CurrentTime"/>
 

      <!—- Resource specific properties --> 

      

……………

    </xs:sequence>

  </xs:complexType>

<xs:element>

portType is constructed in the following fashion:

1. Each manageability endpoint MUST define a single, composed, most-derived portType which is an aggregation of base portTypes from MUWS, MOWS and others. 

2. All portTypes MUST include the attribute “wsrf-rp:ResourceProperties” to refer to the resource property document for the resource.

3. All portTypes MUST include operation wsrf-rpw:GetResourceProperty.

4. If an endpoint supports acts that require retrieving multiple properties as one operation, the portType MUST include operation wsrf-rpw:GetMultipleResourceProperties

5. If an endpoint supports acts that emit change notifications, the portType MUST include operations wsntw: Subscribe.
6. Resource specific operations will be defined in resource specific WSDL acts.

The following is an example portType for a sample manageability endpoint:

<wsdl:portType name="MyManageabilityPortType" wsrf-rp:ResourceProperties="tns:MyManageabilityProperties">

    <!—- copy/paste operation from [RP]’s GetResourceProperty portType --> 

    <wsdl:operation name="GetResourceProperty" ……/>

    <!—- copy/paste operation from [RP]’s GetMultipleResourceProperties portType --> 

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

    <!—- copy/paste operation from [BN]’s NotificationProducer portType --> 

    <wsdl:operation name="Subscribe" ……/>

    <!—- Resource specific operations -->

     ………

</wsdl:portType>
Weather Station Web Service WSDL Act

This act is to make sure Weather station resource specific properties are properly constructed for manageability endpoint and MOWS specific operations are declared for functional web service endpoint in their WSDL 1.1 documents accordingly.

This act consists of the following aspects for weather station “playbook” participants to verify/introspect:

1. To support MOWS identification act, resource property document MUST include mows-xs:EndpointReference and mows-xs:EndpointDescriptions which can be copied/pasted from [MOWS] schema document.

<xs:element ref="mows-xs:EndpointReference"/>

<xs:element ref="mows-xs:EndpointDescriptions" minOccurs="0"/>

2. To support MOWS metrics act, resource property document MUST include the following metric properties which can be copied/pasted from [MOWS] schema document.

<xs:element ref="mows-xs:NumberOfRequests" minOccurs="0"/>

<xs:element ref="mows-xs:NumberOfFailedRequests" minOccurs="0"/>

<xs:element ref="mows-xs:NumberOfSuccessfulRequests" minOccurs="0"/>

<xs:element ref="mows-xs:ServiceTime" minOccurs="0"/>

<xs:element ref="mows-xs:MaxResponseTime" minOccurs="0"/>

<xs:element ref="mows-xs:LastResponseTime" minOccurs="0"/>

3. MOWS identification and metric property elements can be appended to the sequence construct of weather station resource property document. The following is an example of weather station resource property document.

<xs:element name="WeatherStationManageabilityProperties">

  <xs:complexType>

    <xs:sequence>

      <xs:element ref="muws-xs1:ResourceId"/>

      <xs:element ref="muws-xs1:ManageabilityCapability" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element ref="muws-xs2:OperationalStatus"/>

      <xs:element ref="muws-xs2:Relationship" minOccurs="0" maxOccurs="unbounded”/>

       <xs:element ref=”muws-xs2:CurrentTime/>

       <!-- MOWS identification properties --> 

       <xs:element ref="mows-xs:EndpointReference"/>

   <xs:element ref="mows-xs:EndpointDescriptions" minOccurs="0"/>


    <!-- MOWS metric properties -->

       <xs:element ref="mows-xs:NumberOfRequests" minOccurs="0"/>

       <xs:element ref="mows-xs:NumberOfFailedRequests" minOccurs="0"/>

       <xs:element ref="mows-xs:NumberOfSuccessfulRequests" minOccurs="0"/>

       <xs:element ref="mows-xs:ServiceTime" minOccurs="0"/>

       <xs:element ref="mows-xs:MaxResponseTime" minOccurs="0"/>

       <xs:element ref="mows-xs:LastResponseTime" minOccurs="0"/>

    </xs:sequence>

  </xs:complexType>

<xs:element>
4. To support MOWS manageability references act, the portType for functional web service endpoint WSDL MUST include mows-wsdl:GetManageabilityReferences operation. The following is an example portType definition for weather station endpoint.

  <wsdl:portType name="WeatherStationPortType">


<!-- operations for weather station web service -- >

    <wsdl:operation name="GetCurrentTemperature"……/>

    <!—- copy/paste operation from [MOWS]’s ManageabilityReferences portType -->


<wsdl:operation name="GetmanageabilityReferences" ……/>  

  </wsdl:portType>

5. The following is an example portType definition for weather station manageability endpoint.

<wsdl:portType name="WeatherStationManageabilityPortType" wsrf-rp:ResourceProperties="tns:WeatherStationManageabilityProperties">

    <!—- copy/paste operation from [RP]’s GetResourceProperty portType --> 

    <wsdl:operation name="GetResourceProperty" ……/>

    <!—- copy/paste operation from [RP]’s GetMultipleResourceProperties portType --> 

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

    <!—- copy/paste operation from [BN]’s NotificationProducer portType --> 

    <wsdl:operation name="Subscribe" ……/>

</wsdl:portType>
Blackberry WSDL Act

This act is to make sure Blackberry resource specific properties are properly constructed and wsrf-rpw:SetResourceProperties operation is declared in WSDL 1.1 document.

This act consists of the following aspects for Blackberry “playbook” participants to verify/introspect:

1. To support blackberry metric act, blackberry metrics related properties SHOULD be constructed properly under “http://pda.rim” namespace. They MUST be declared as GED with appropriate metric types.
<xs:element name="FreeStorage" type="bbry:SomeIntegerMetricType"/>

<xs:element name="AllocatedStorage" type="bbry:SomeIntegerMetricType"/>

<xs:element name="TotalCodeModuleSize" type="bbry:SomeIntegerMetricType"/>

<xs:element name="TotalStorage" type="bbry:SomeIntegerMetricType"/>

……

2. To support blackberry configuration act, blackberry configuration related properties SHOULD be constructed properly under “http://pda.rim” namespace. They MUST be declared as GED.

<xs:element name="date" type=…/>

<xs:element name="time" type=…/>

……
3. Blackberry metric and configuration property elements can be appended to the sequence construct of Blackberry resource property document. The following is an example of Blackberry resource property document.

<xs:element name="BlackberryManageabilityProperties">

  <xs:complexType>

    <xs:sequence>

      <xs:element ref="muws-xs1:ResourceId"/>

      <xs:element ref="muws-xs1:ManageabilityCapability" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element ref="muws-xs2:OperationalStatus"/>

      <xs:element ref=”muws-xs2:CurrentTime/>

      <!—- Resource specific properties --> 

      <xs:element ref="bbry:FreeStorage"/>


      <xs:element ref="bbry:AllocatedStorage"/>


      <xs:element ref="bbry:TotalCodeModuleSize"/>


      <xs:element ref="bbry:TotalStorage"/>


      <xs:element ref="bbry:date"/>


      <xs:element ref="bbry:time"/>


    </xs:sequence>

  </xs:complexType>

<xs:element>
4. To allow change values of blackberry configuration properties “time” and “date”, the portType MUST include wsrf-rpw:SetResourceProperties operation. The following is an example for Blackberry manageability endpoint portType:

<wsdl:portType name="BlackberryManageabilityPortType" wsrf-rp:ResourceProperties="tns:BlackberryManageabilityProperties">

    <!—- copy/paste operation from [RP]’s GetResourceProperty portType --> 

    <wsdl:operation name="GetResourceProperty" ……/>

    <!—- copy/paste operation from [RP]’s GetMultipleResourceProperties portType --> 

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

    <!—- copy/paste operation from [RP]’s SetResourceProperties portType --> 

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

    <!—- copy/paste operation from [BN]’s NotificationProducer portType --> 

    <wsdl:operation name="Subscribe" ……/>

</wsdl:portType>
Server WSDL Act

This act is to make sure Server resource specific properties are properly constructed and wsrf-rpw:SetResourceProperties operation is declared in WSDL 1.1 document.

1. To support Server Asset Act, Server asset related properties SHOULD be constructed properly under “http://dell.com/wsdm/demos/interop/2005/04” namespace. They MUST be declared as GED with appropriate types.

<xs:element name="SerialNumber" type="xs:string"/>

<xs:element name="IpName" type="xs:string"/>

<xs:element name="sysContact" type="xs:string"/>

<xs:element name="ModelName" type="xs:string"/>
2. To support Server Chassis Intrusion Detection Act, “CoverOpen” property SHOULD be constructed under “http://dell.com/wsdm/demos/interop/2005/04” namespace and declared as GED.

<xs:element name="CoverOpen" type="xs:boolean"/>

3. To support Server Alert Act, “AttentionLedOn” property SHOULD be constructed under “http://dell.com/wsdm/demos/interop/2005/04” namespace and declared as GED.

<xs:element name="AttentionLedOn" type="xs:boolean"/>

4. Server asset, chassis and alert property elements can be appended to the sequence construct of Server resource property document. The following is an example of Server resource property document.

<xs:element name="ServerManageabilityProperties">

  <xs:complexType>

    <xs:sequence>

      <xs:element ref="muws-xs1:ResourceId"/>

      <xs:element ref="muws-xs1:ManageabilityCapability" minOccurs="0" maxOccurs="unbounded"/>

      <xs:element ref="muws-xs2:OperationalStatus"/>

      <!—- Resource specific properties --> 

      <xs:element ref="srv:SerialNumber "/>


      <xs:element ref="srv:IpName"/>


      <xs:element ref="srv:sysContact"/>


      <xs:element ref="srv:ModelName"/>


      <xs:element ref="srv:CoverOpen"/>


      <xs:element ref="srv:AttentionLedOn"/>


    </xs:sequence>

  </xs:complexType>

<xs:element>

5. To allow change value of properties “AttentionLedOn”, the portType MUST include wsrf-rpw:SetResourceProperties operation. The following is an example for Server manageability endpoint portType:

<wsdl:portType name="ServerManageabilityPortType" wsrf-rp:ResourceProperties="tns:ServerManageabilityProperties">

    <!—- copy/paste operation from [RP]’s GetResourceProperty portType --> 

    <wsdl:operation name="GetResourceProperty" ……/>

    <!—- copy/paste operation from [RP]’s SetResourceProperties portType --> 

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

</wsdl:portType>
8. Weather Station Web Service Example

8.1. Weather Station Web Service XML Schema and WSDL
<?xml version="1.0" encoding="utf-8"?>

<wsdl:definitions xmlns:s1="http://docs.oasis-open.org/wsdm/2004/12/mows/wsdm-mows.xsd" xmlns:http="http://schemas.xmlsoap.org/wsdl/http/" xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:s="http://www.w3.org/2001/XMLSchema" xmlns:s3="http://schemas.xmlsoap.org/ws/2004/08/addressing" xmlns:s2="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd" xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:tns="http://everest.org/" xmlns:tm="http://microsoft.com/wsdl/mime/textMatching/" xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/" targetNamespace="http://everest.org/" xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">

  <wsdl:types>

    <s:schema elementFormDefault="qualified" targetNamespace="http://everest.org/">

      <s:element name="GetCurrentTemperature">

        <s:complexType>

          <s:sequence>

            <s:element minOccurs="1" maxOccurs="1" name="altitude" type="s:double" />

          </s:sequence>

        </s:complexType>

      </s:element>

      <s:element name="GetCurrentTemperatureResponse">

        <s:complexType>

          <s:sequence>

            <s:element minOccurs="1" maxOccurs="1" name="GetCurrentTemperatureResult" type="s:double" />

          </s:sequence>

        </s:complexType>

      </s:element>

    </s:schema>

    <s:schema elementFormDefault="qualified" targetNamespace="http://docs.oasis-open.org/wsdm/2004/12/mows/wsdm-mows.xsd">

      <s:import namespace="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd" />

      <s:element name="GetManageabilityReferences" nillable="true" type="s1:GetManageabilityReferences" />

      <s:complexType name="GetManageabilityReferences" />

      <s:element name="GetManageabilityReferencesResponse" type="s1:GetManageabilityReferencesResponse" />

      <s:complexType name="GetManageabilityReferencesResponse">

        <s:sequence>

          <s:element minOccurs="0" maxOccurs="unbounded" ref="s2:ManageabilityEndpointReference" />

        </s:sequence>

      </s:complexType>

    </s:schema>

    <s:schema elementFormDefault="qualified" targetNamespace="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd">

      <s:import namespace="http://schemas.xmlsoap.org/ws/2004/08/addressing" />

      <s:element name="ManageabilityEndpointReference" type="s3:EndpointReferenceType" />

    </s:schema>

    <s:schema elementFormDefault="qualified" targetNamespace="http://schemas.xmlsoap.org/ws/2004/08/addressing">

      <s:complexType name="EndpointReferenceType">

        <s:sequence>

          <s:element minOccurs="0" maxOccurs="1" name="Address" type="s3:AttributedURI" />

          <s:element minOccurs="0" maxOccurs="1" name="ReferenceProperties" type="s3:ReferencePropertiesType" />

          <s:element minOccurs="0" maxOccurs="1" name="ReferenceParameters" type="s3:ReferenceParametersType" />

          <s:element minOccurs="0" maxOccurs="1" name="PortType" type="s3:AttributedQName" />

          <s:element minOccurs="0" maxOccurs="1" name="ServiceName" type="s3:ServiceNameType" />

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

        </s:sequence>

        <s:anyAttribute />

      </s:complexType>

      <s:complexType name="AttributedURI">

        <s:simpleContent>

          <s:extension base="s:anyURI" />

        </s:simpleContent>

      </s:complexType>

      <s:complexType name="ReferencePropertiesType">

        <s:sequence>

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

        </s:sequence>

      </s:complexType>

      <s:complexType name="ReferenceParametersType">

        <s:sequence>

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

        </s:sequence>

      </s:complexType>

      <s:complexType name="AttributedQName">

        <s:simpleContent>

          <s:extension base="s:QName" />

        </s:simpleContent>

      </s:complexType>

      <s:complexType name="ServiceNameType">

        <s:simpleContent>

          <s:extension base="s:QName">

            <s:attribute name="PortName" type="s:NCName" />

          </s:extension>

        </s:simpleContent>

      </s:complexType>

    </s:schema>

  </wsdl:types>

  <wsdl:message name="GetCurrentTemperatureSoapIn">

    <wsdl:part name="parameters" element="tns:GetCurrentTemperature" />

  </wsdl:message>

  <wsdl:message name="GetCurrentTemperatureSoapOut">

    <wsdl:part name="parameters" element="tns:GetCurrentTemperatureResponse" />

  </wsdl:message>

  <wsdl:message name="GetManageabilityReferencesSoapIn">

    <wsdl:part name="GetManageabilityReferences" element="s1:GetManageabilityReferences" />

  </wsdl:message>

  <wsdl:message name="GetManageabilityReferencesSoapOut">

    <wsdl:part name="GetManageabilityReferencesResult" element="s1:GetManageabilityReferencesResponse" />

  </wsdl:message>

  <wsdl:portType name="WeatherStationSoap">

    <wsdl:operation name="GetCurrentTemperature">

      <wsdl:input message="tns:GetCurrentTemperatureSoapIn" />

      <wsdl:output message="tns:GetCurrentTemperatureSoapOut" />

    </wsdl:operation>

    <wsdl:operation name="GetManageabilityReferences">

      <wsdl:input message="tns:GetManageabilityReferencesSoapIn" />

      <wsdl:output message="tns:GetManageabilityReferencesSoapOut" />

    </wsdl:operation>

  </wsdl:portType>

  <wsdl:binding name="WeatherStationSoap" type="tns:WeatherStationSoap">

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

    <wsdl:operation name="GetCurrentTemperature">

      <soap:operation soapAction="" style="document" />

      <wsdl:input>

        <soap:body use="literal" />

      </wsdl:input>

      <wsdl:output>

        <soap:body use="literal" />

      </wsdl:output>

    </wsdl:operation>

    <wsdl:operation name="GetManageabilityReferences">

      <soap:operation soapAction="http://everest.org/GetManageabilityReferences" style="document" />

      <wsdl:input>

        <soap:body use="literal" />

      </wsdl:input>

      <wsdl:output>

        <soap:body use="literal" />

      </wsdl:output>

    </wsdl:operation>

  </wsdl:binding>

  <wsdl:service name="WeatherStation">

    <documentation xmlns="http://schemas.xmlsoap.org/wsdl/" />

    <wsdl:port name="WeatherStationSoap" binding="tns:WeatherStationSoap">

      <soap:address location="http://localhost/WeatherStation/WeatherStation.asmx" />

    </wsdl:port>

  </wsdl:service>

</wsdl:definitions>

8.2. Manageable Resource Representation XML Schema 

<?xml version="1.0"?>

<xs:schema

    targetNamespace="http://everest.org/wsdm/samples/2005/04"

    xmlns:xs="http://www.w3.org/2001/XMLSchema">

    <xs:element name="FCCID" type="xs:string" />

</xs:schema>

9. Blackberry Example

9.1. Manageable Resource Representation XML Schema

<?xml version="1.0"?>

<xs:schema

    targetNamespace="http://pda.rim"

    xmlns:xs="http://www.w3.org/2001/XMLSchema">

<xs:element name="time"> 


<xs:complexType> 



<xs:sequence> 




<xs:element name="hour" type="xs:int"/> 




<xs:element name="minute" type="xs:int"/> 



</xs:sequence> 


</xs:complexType> 

</xs:element>

<xs:element name="date"> 


<xs:complexType> 



<xs:sequence> 




<xs:element name="month" type="xs:int"/> 




<xs:element name="day" type="xs:int"/> 




<xs:element name="year" type="xs:int"/> 



</xs:sequence> 


</xs:complexType> 

</xs:element>
    <xs:element name="BatteryStatus" type="xs:string" />

    <xs:element name="BatteryLevel" type="xs:string" />

    <xs:element name="FreeStorage" type="xs:int" />

    <xs:element name="AllocatedStorage" type="xs:int" />

    <xs:element name="TotalCodeModuleSize" type="xs:int" />

    <xs:element name="TotalStorage" type="xs:int" />
</xs:schema>

10. Server Example

10.1. Manageable Resource Representation XML Schema

<?xml version="1.0"?>

<xs:schema

    targetNamespace="http://dell.com/wsdm/demos/interop/2005/04"

    xmlns:xs="http://www.w3.org/2001/XMLSchema">

    <!-- SerialNumber: the manufacturer's serial number string -->

    <xs:element name="SerialNumber" type="xs:string" />

    <!-- Local or fully-qualified IP name -->

    <xs:element name="IpName" type="xs:string" />

    <!-- The SNMP sysContact string, if we can get it -->

    <xs:element name="sysContact" type="xs:string" />

    <!-- Manufacturer's model name string, if available. -->

    <xs:element name="ModelName" type="xs:string" />

    <!-- CoverOpen indicates if the chassis cover is open or closed -->

    <xs:element name="CoverOpen" type="xs:boolean" />

    <!-- AttentionLedOn values, (modifiable) action when set:

            false   read: off;          write: turn off

            true    read: currently on; write: turn on for 10 seconds

    -->

    <xs:element name="AttentionLedOn" type="xs:boolean" />

</xs:schema>
























