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2.7 Metrics

This section defines how to represent metrics and the metadata necessary to correctly process and interpret a metric value. WSDM MUWS, of itself, does not define any management metrics. The metrics appropriate for a managed resource are specified by the model of that resource. Thus, as is illustrated below, the metrics of a resource are accommodated within MUWS by extending the Metrics capability. See section 2.8 of this primer for more information on extending capabilities.

MUWS defines one property pertaining to Metrics, the current time, specified as follows:
      <xs:element ref="muws-p2-xs:CurrentTime"/>

and indicates support for the metrics capability with the following ManageabilityCapability:

<pda:MyPdaDeviceProperties . . .>

. . .

  <muws-p1-xs:ManageabilityCapability>

    http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics
  </muws-p1-xs:ManageabilityCapability>
</pda:MyPdaDeviceProperties>
2.7.1 A Scenario for PDA Metrics
Manageable resource must define their own model of the metrics it wishes to expose through MUWS facilities. Therefore, to make use of the MUWS Metric capability it is necessary to define a resource specific metric capability. The following sections of this primer (sections 2.8 through 2.11) will describe the WSDM facilities that must be brought into play in order to define a resource specific metric capability. 

When we define a resource-specific Metric capability we must extend the MUWS Metric capability. We extend the MUWS Metric capability in order to tie the resource-specific metric model into the MUWS architectural framework. To describe this extension, we present four metrics for our PDA device as follows:
FailedConnections. This metric tracks the number of failed attempts at establish a connection with a server.

MessagesReceived: This metric tracks the number of messages received by the PDA within the last 30 minutes relative to the last message received. Unlike the FailedConnection metric, the MessagesReceived metric is a “moving window” on the number of received messages based on when the last message was received.

AverageResponseTime: This metric provides the average response time for the PDA over the last 10 minutes. This metric is recalculated every 2 minutes. The AverageResponseTime metric also provide a moving window on average response, but unlike MessagesReceived, this metric is recalculated on a predefined periodic basis.
MemoryInUse: This metric provides the manageability consumer with the percentage of power remaining in the battery whenever the manageability consumer queries for this resource property.
Let us further assume that the manageability consumer wants to reset the count of FailedConnections after the problem has been resolved that prevented the PDA from connecting to the server. Therefore, the PDA manageability endpoint must expose a ResetServerConnectionMetric operation. Furthermore, our manageability consumer wishes to be informed—in real time—whenever an attempt to connect to a server fails. This last requirement brings into play Subscriptions and Notifications, presented in section 2.10 of this primer. In our example, the manageability consumer will subscribe to the manageability endpoint of our PDA device to receive notifications concerning failed attempts to establish a server connection for our PDA device. Finally, for reporting purposes, we would like the management consumer to group metrics related to remote devices into the same group of metrics.
2.7.2 Metric Datatypes and Exposing Metrics
The preceding scenario involves three metric datatypes: FailedConnections and MessagesReceived are counters and therefore have non-negative integer values; AverageResponseTime is a duration, and MemoryInUse is a percentage. These three types are typical metric datatypes, but we need to define them before we can use the metrics in the schema of the our resource properties document.
To define metric datatypes, however, requires understanding more about how metric data has to be exposed. Notice that the preceding metrics involve special considerations. For example, FailedConnections are counted from the time that the counter is reset by the manageability consumer, but that MessagesReceived and AverageResponseTime are calculated within a specified window (i.e., duration of 30 minutes and 10 minutes respectively). For metric values to carry proper semantics, it is necessary to qualify metric data with attributes regarding the conditions under which the data was collected or calculated. In WSDM, metric data can be qualified with the following attributes:

· ResetAt, which indicates the time at which the value of the metric property was reinitialized

· LastUpdated, which indicates the most recent time at which the value of the metric property was updated

· Duration, which indicates the time over which the value of a metric property was collected, counted, or measured previous to the LastUpdated time.

These attributes are defined in the MOWS Schema in an attributeGroup named MetricAttributes. Definition of metric datatypes MUST include an attribute reference to this group. Thus we can define the three datatypes used in the PDA Metric Scenario as follows:
  <xs:complexType name="NonNegativeMetric">

    <xs:simpleContent>

      <xs:extension base="xs:nonNegativeInteger">

        <xs:attributeGroup ref="muws-p2-xs:MetricAttributes"/>

        <xs:anyAttribute namespace="##other" processContents="lax"/>

      </xs:extension>

    </xs:simpleContent>

</xs:complexType>

  <xs:complexType name="DurationMetric">

    <xs:simpleContent>

      <xs:extension base="xs:duration">

        <xs:attributeGroup ref="muws-p2-xs:MetricAttributes"/>

        <xs:anyAttribute namespace="##other" processContents="lax"/>

      </xs:extension>

    </xs:simpleContent>

  </xs:complexType>

  <xs:complexType name="PercentageMetric">

    <xs:simpleContent>

      <xs:restriction base="exh:NonNegativeMetric">

        <xs:minInclusive value="0"/>

        <xs:maxInclusive value="100"/>

        <xs:attributeGroup ref="muws-p2-xs:MetricAttributes"/>

        <xs:anyAttribute namespace="##other" processContents="lax"/>

      </xs:restriction>

    </xs:simpleContent>

  </xs:complexType>
Thus, data on FailedConnections may be reported as follows, which reports 5 connection failures since July 1, 2005 12:01:16 (PM, GMT), with the last connection failure occurring at 12:25:53 on August 11, 2005):

  <pda:FailedServerConnections

    LastUpdated="2005-08-11T12:25:53Z"

    ResetAt="2005-06-01T12:01:16Z">
      5
  </pda:FailedServerConnections>

Notice that not all three metric attributes are relevant to each metric property. In this case, the collection interval is not predefined as a duration. Thus, the durration attribute is not reported. The collection interval must be calculated from the currentTime less the ResetAt time. Note that all times are relative to the resource. In order to rationalize the time stamps, the CurrentTime property must be retrieved with the metrics. This is why CurrentTime underlies all metric capabilities and is specified in the MUWS Metrics capability.
The appropriate attributes for a metric are defined by the metadata on the metric, specifically metadata defining the metrics relationship to the time in which is collected. Metric metadata is explained in section 2.11.2. Metadata for the PDA metrics, and thus the relevant attributes that qualify our four metics, is presented in section 2.11.2.1. Exposing metadata (section 2.11) is the final step in developing PDA Metrics. In following section (section 2.8) we begin by defining the steps involved in extending a WSDM capability.
2.8 Extending a Capability

<pda:MyPdaDeviceProperties . . .>

. . .

  <muws-p1-xs:ManageabilityCapability>

    http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics
  </muws-p1-xs:ManageabilityCapability>

  <muws-p1-xs:ManageabilityCapability>

    http://example.org/capabilities/PDAMetrics
  </muws-p1-xs:ManageabilityCapability>

</pda:MyPdaDeviceProperties>

2.9 Adding Resource-specific Operations and Properties

2.9.2 Adding Resource-specific Properties

Include the following resource property declarations in the schema of the resource properties document.
  <xs:element name="FailedServerConnections" type="exh:NonNegativeMetric"/>

  <xs:element name="MessagesReceived" type="exh:NonNegativeMetric"/>
  <xs:element name="AverageResponseTime" type="exh:DurationMetric"/>

  <xs:element name="MemoryInUse" type="exh:PercentageMetric"/>
Notice that to support reusability of these metric datatypes, we should include the metric datatype definitions (see section 2.7.2) in our schema for localDefinitions (exh:).
2.9.3 Adding Resource-specific operations

  <xs:element name="ResetServerConnectionMetric">

    <xs:complexType/>

  </xs:element>

  <xs:element name="ResetServerConnectionMetricResponse">

    <xs:complexType/>

  </xs:element>

<w:message name="ResetServerConnectionMetricRequestMessage">

  <w:part name="document" element="pda:ResetServerConnectionMetric"/>

</w:message>

<w:message name="ResetServerConnectionMetricResponseMessage">

  <w:part name="document" element="pda:ResetServerConnectionMetricResponse"/>

</w:message>

. . .

    <w:operation name="ResetServerConnectionMetricOperation">

      <w:input  name="ResetServerConnectionMetricInput"

                message="pdaw:ResetServerConnectionMetricRequestMessage"

                wsa:Action=

"http://example.org/services/MyPdaDevice.wsdl/MyPdaDevicePortType/ResetServerConnectionMetricRequest"/>

      <w:output name="ResetServerConnectionMetricOutput"
                message="pdaw:ResetServerConnectionMetricResponseMessage"

                wsa:Action=

"http://example.org/services/MyPdaDevice.wsdl/MyPdaDevicePortType/ResetServerConnectionMetricResponse"/>

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/ResourceUnknownFault"/>

    </w:operation>

2.10 Notifications

2.10.5.1Topics for Resource-specific Metrics

<wstop:TopicSpace name="MyPdaNotificationTopics" . . . >

. . .

  <wstop:Topic name="PDAMetricsCapability"

               messageTypes="muws-p1-xs:ManagementEvent"/>

  <wstop:Topic name="ServerConnectionFailure"

               messageTypes="muws-p1-xs:ManagementEvent">

        <wstop:MessagePattern 

              Dialect="http://www.w3.org/TR/1999/REC-xpath-19991116">

          //muws-p1-xs:ManagementEvent[count(pda:ServerConnectionFailureNotification)=1]

        </wstop:MessagePattern>

    </wstop:Topic>

</wstop:TopicSpace>

<pda:MyPdaDeviceProperties . . .
    xmlns:muws-ev="http://docs.oasis-open.org/wsdm/2004/12/mows/wsdm-muws-part2-events.xml"

    xmlns:pdae="http://example.org/MyPdaTopics.xml">

. . .

  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    muws-ev:MetricsCapability

  </wsnt:Topic>

  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    pdae:PDAMetricsCapability
  </wsnt:Topic>

  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    pdae:ServerConnectionFailure
  </wsnt:Topic>

  <wsnt:FixedTopicSet>true</wsnt:FixedTopicSet>

  <wsnt:TopicExpressionDialects>

    http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple

  </wsnt:TopicExpressionDialects>

  <wsnt:TopicExpressionDialects>

    http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Concrete

  </wsnt:TopicExpressionDialects>
</pda:MyPdaDeviceProperties>

2.11 Building and Exposing a Metadata Document

2.11.1 Constructing PDA Device Metadata

Consider the resource properties of the PDA device that have been developed so far (not including the resource specific metrics). We would create the following WS-RMD document for MyPdaDevice. Notice the MetadataDescriptor named PdaDeviceMetadataDescriptor, referred to above. The metadata is directly drawn from the MUWS specification.
<rmd:Definitions 

    xmlns:rmd="http://docs.oasis-open.org/wsrf/2004/10/wsrf-WS-ResourceMetadataDescriptor-1.0-draft-01.xsd"

    xmlns:muws-p1-xs="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd">

    xmlns:muws-p2-xs="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.xsd"
    xmlns:pda="http://example.com/services/MyPdaDevice.xsd"

    xmlns:pdaw="http://example.com/services/MyPdaDevice.wsdl"

    targetNamespace="http://example.com/services/MyPdaDevice.rmd">

  <rmd:MetadataDescriptor 

      name="PdaDeviceMetadataDescriptor"

      interface="pdaw:MyPdsDevicePortType" 

      wsdlLocation="http://example.com/services/MyPdaDevice.wsdl
                    http://example.com/wsdl/Identification.wsdl">

    <rmd:Property path="muws-p1-xs:ResourceId"

                  mutability="constant" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Identity
      </muws-p2-xs:Capability>

    </rmd:Property>

    <rmd:Property path="muws-p1-xs:Description"

                  mutability="mutable" 

                  modifiability="read-write">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

      </muws-p2-xs:Capability>

    </rmd:Property>

    <rmd:Property path="muws-p1-xs:Caption"

                  mutability="mutable" 

                  modifiability="read-write">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

      </muws-p2-xs:Capability>

    </rmd:Property>

    <rmd:Property path="muws-p1-xs:Version"

                  mutability="mutable" 

                  modifiability="read-write">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

      </muws-p2-xs:Capability>

      <rmd:StaticValues>

        <muws-p1-xs:Version>Version 1.4.2, January 2005</muws-p1-xs:Version>

      </rmd:StaticValues>

    </rmd:Property>

    <rmd:Property path="muws-p1-xs:ManageabilityCapability"

                  mutability="constant" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/ManageabilityCharacteristics

      </muws-p2-xs:Capability>

      <rmd:StaticValues>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Identity
        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/ManageabilityCharacteristics

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://example.org/capabilities/TranslateableDescription

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

        </muws-p1-xs:ManageabilityCapability>




        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/OperationalStatus

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/State

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Relationships

        </muws-p1-xs:ManageabilityCapability>

      </rmd:StaticValues>

    </rmd:Property>

    <rmd:Property path="muws-p2-xs:OperationalStatus"

                  mutability="mutable" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/OperationalStatus

      </muws-p2-xs:Capability>

      <rmd:ValidValues>

        <muws-p2-xs:OperationalStatus>Available</muws-p2-xs:OperationalStatus>

        <muws-p2-xs:OperationalStatus>PartiallyAvailable</muws-p2-xs:OperationalStatus>

        <muws-p2-xs:OperationalStatus>Unavailable</muws-p2-xs:OperationalStatus>

        <muws-p2-xs:OperationalStatus>Unknown</muws-p2-xs:OperationalStatus>

      </rmd:ValidValues>

    </rmd:Property>

    <rmd:Property path="muws-p2-xs:CurrentTime"

                  mutability="mutable" 

                  modifiability="read-only">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

    </rmd:Property>

  </rmd:MetadataDescriptor>
</rmd:Definitions>
Notice that the WS-RMD metadata attributes and WSDM metadata elements are both defined in the <rmd:Property> element. 

Notice as well that the Version and ManageabilityCapabilities have static values listed. This allows inspection of constant resource information when the resource is not instantiated. It also allows managers to find resources that support a capability as well as all of the properties and operations that support it. ManageabilityCapabilities in this case will not change for the resource at runtime.
2.11.2 Metric Metadata

Metadata is used to describe the characteristics of Metrics. Metric metadata may be specified by means of six elements, which are extensions provided by the MUWS Part 2 specification. These elements are Capability (as described above), which identifies the property as a metric, ChangeType, which identifies the metric as a specific type, TimeScope, which specifies the manner in which the metric is collected through time, GatheringTime, which identifies when the manageability endpoint updates the metric, CalculationInterval, which is a further specification of the GatheringTime if the metric is updated periodically (this element specifies the regular period on which the metric is collected), and MetricGroup, which may be used to identify one or more groups of metrics to which the metric belongs. 

ChangeType and TimeScope are required metadata elements and are described in detail below. 
ChangeType describes how a change to an associated metric value should be interpreted by a consumer. A metric property may be one of the following ChangeTypes: 

Counter - the value of the metric is a monotonically increasing integer. Such a metric value increases by increments of “1” over successive counts, collections, or measurements. 

Gauge – changes of the value of the metric are not constrained in the way changes to Counter metrics are constrained. 

Unknown - the change behavior for the value of the metric is not known or cannot be described. 

TimeScope specifies if there is some interval over which the data is collected, counted, or measured. This element determines which metric attributes may be used to qualify a metric value (see following table). The TimeScope of a metric property must be characterized in one of three ways: 

Interval - the value of a metric is collected over some time interval prior to the last time the metric was updated. 
PointInTime - the value of a metric is collected at a single instant in time. 
SinceReset - the value of the metric is collected since the last reset of a resource, or since the manageable resource started collecting data for a metric. 
The following table summarizes how the metric attributes are used with the metric property TimeScope (where ( represented a required attribute and ( represents impermissible use of the attribute):
	TimeScope
	ResetAt
	LastUpdated
	Duration
	Notes

	Interval
	permitted
	(
	(
	Metric collection interval (value of the Duration attribute) is up to the time of the last update (LastUpdated value)

	PointInTime
	(
	(
	(
	Other attributes must not be used

	SinceReset
	(
	recommended
	(
	Use ResetAt time and CurrentTime to calculate the collection interval
The LastUpdated attribute specifies the time during the collection interval at which the most recent event occurred


Metric metadata must also specify the GatheringTime of the metric data. GatheringTime is an enumeration indicating the circumstance under which the value of a metric is updated. GatheringTime may be one of four values:
OnChange – the value of a metric is updated whenever a change occurs to the metric.
Periodic – the value of a metric is updated on a regularly scheduled basis.

OnDemand – the value of a metric is updated when processing a request for the metric value.

Unknown – it is unknown when the value of a metric is updated.

If the GatheringTime=”Periodic”, the muws-p2-xs:CalculationInterval must also be specified indicating the interval at which the metric is updated.

2.11.2.1 PDA Resource-specific Metrics
The PDA Metrics identified in our scenario (section 2.7.1) must be defined in terms of the preceding metric metadata elements. A summary of their definitions follows:

	PDA Metric
	ChangeType
	TimeScope
	GatheringTime

	FailedConnections
	Counter
	SinceReset
	OnChange

	MessagesReceived
	Gauge
	Interval / Duration=30 minutes
	OnChange

	AverageResponseTime
	Gauge
	Interval / Duration=10 minutes
	Periodic / CalcInterval=2 minutes

	MemoryInUse
	Gauge
	PointInTime
	OnDemand


In addition, metrics must be tagged with all capabilities that they support. In this case, our PDA Metrics would be tagged as Metrics and PDAMetrics capabilities. We will also define a MetricGroup to group all metrics related to remote devices. The metadata document related to the PDA metrics is as follows: 
<rmd:Definitions . . .>

. . .

    <rmd:Property path="pda:FailedServerConnections"

                  mutability="mutable" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics
      </muws-p2-xs:Capability>

      <muws-p2-xs:ChangeType>Counter</muws-p2-xs:ChangeType>

      <muws-p2-xs:TimeScope>SinceReset</muws-p2-xs:TimeScope>

      <muws-p2-xs:GatheringTime>OnChange</muws-p2-xs:GatheringTime>

      <muws-p2-xs:MetricGroup>
        http://example.org/services/RemoteMetrics
      </muws-p2-xs:MetricGroup>
    </rmd:Property>

















    <rmd:Property path="pda:MessagesReceived"

                  mutability="mutable" 

                  modifiability="read-only">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:ChangeType>Gauge</muws-p2-xs:ChangeType>

      <muws-p2-xs:TimeScope>Interval</muws-p2-xs:TimeScope>

      <muws-p2-xs:GatheringTime>OnChange</muws-p2-xs:GatheringTime>

      <muws-p2-xs:MetricGroup>

        http://example.org/services/RemoteMetrics

      </muws-p2-xs:MetricGroup>

    </rmd:Property>
    <rmd:Property path="pda:AverageResponseTime"

                  mutability="mutable" 

                  modifiability="read-only">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:ChangeType>Gauge</muws-p2-xs:ChangeType>

      <muws-p2-xs:TimeScope>Interval</muws-p2-xs:TimeScope>

      <muws-p2-xs:GatheringTime>Periodic</muws-p2-xs:GatheringTime>

      <muws-p2-xs:CalculationInterval>PT2M</muws-p2-xs:GatheringTime>

      <muws-p2-xs:MetricGroup>

        http://example.org/services/RemoteMetrics

      </muws-p2-xs:MetricGroup>

    </rmd:Property>
    <rmd:Property path="pda:MemoryInUse"

                  mutability="mutable" 

                  modifiability="read-only">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:ChangeType>Gauge</muws-p2-xs:ChangeType>

      <muws-p2-xs:TimeScope>PointInTime</muws-p2-xs:TimeScope>

      <muws-p2-xs:GatheringTime>OnDemand</muws-p2-xs:GatheringTime>

      <muws-p2-xs:MetricGroup>

        http://example.org/services/RemoteMetrics

      </muws-p2-xs:MetricGroup>

    </rmd:Property>
    <rmd:Operation path="pda:ResetServerConnectionMetric" 

                   idempotent="false">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics
      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics
      </muws-p2-xs:Capability>
    </rmd:Operation>

</rmd:Definitions>
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11.11.1.1 Example PDA Resource Properties Document with Metrics

The resource properties document of a PDA might expose the following metric values:
<pda:MyPdaDeviceProperties . . .>

. . .

  <muws-p2-xs:CurrentTime>2005-08-11T12:30:56Z</muws-p2-xs:CurrentTime>

  <pda:FailedServerConnections

    LastUpdated="2005-07-25T08:25:53Z"

    ResetAt="2005-06-01T12:01:16Z">5</pda:FailedServerConnections>

  <pda:MessagesReceived
    LastUpdated="2005-08-11T12:26:43Z"

    Duration="PT30M">14</pda:MessagesReceived>

  <pda:AverageResponseTime
    LastUpdated="2005-08-11T12:30:00Z"

    Duration="PT10M">PT0.0107S</pda:AverageResponseTime>

  <pda:MemoryInUse
    LastUpdated="2005-08-11T12:30:56Z">66</pda:MemoryInUse>
</pda:MyPdaDeviceProperties>

Interpretation of this information should be straightforward.
We can draw several conclusions based on comparison of this metric information with the currentTime. For example, within the past 2 months 11 day and approximately 30 seconds, this PDA as experienced 5 connection failure, the last one occurring July 25. No messages have been received in about the last 4 seconds, but in the half hour before that last message, this PDA received 14 messages. The average response time between 12:20 and 12:30 has been .0107 seconds. (Notice that the calculation was performed approximately 1 minute (56 seconds) before the request for the data was made (currentTime). Finally, when the request for this data was made, the system calculated the memory-in-use metric and determined that memory was being used at 66% capacity.
However, according to the semantics of MessagesReceived (or AverageResponseTime), it is permissible to report a ResetAt attribute with this metric. Consider the following data:
  <pda:MessagesReceived
    LastUpdated="2005-08-11T12:26:43Z"

    Duration="PT30M" ResetAt="2005-08-11T12:15:36Z">

      5
  </pda:MessagesReceived>

What is noteworthy about this data is that the ResetAt time occurred during the 30 minute duration in which the metric was being collected. This means that the count of 5 messages is valid only for the 11 minutes 7 seconds between the ResetAt time and the LastUpdated time. This is a real possibility for interval metrics, and it is up to the management consumer to address this situation when interpreting this data or presenting it to an end user. For example, the management consumer may report the data as partial or reject it outright has invalid.
Appendix A.  Complete XML Documents

XML schema for the MyPdaDevice manageability endpoint exposing all MUWS capabilities.

<?xml version="1.0" encoding="utf-8"?>

<xs:schema

    targetNamespace="http://example.org/services/MyPdaDevice.xsd"
    xmlns:pda="http://example.org/services/MyPdaDevice.xsd"


    xmlns:muws-p1-xs="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd"

    xmlns:muws-p2-xs="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.xsd"

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

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

    elementFormDefault="qualified" attributeFormDefault="unqualified">

  <xs:import

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

    schemaLocation="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd"/>

  <xs:import

    namespace="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.xsd"

    schemaLocation="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.xsd"/>

  <xs:import

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

    schemaLocation="http://docs.oasis-open.org/wsn/2004/06/wsn-WS-BaseNotification-1.2-draft-01.xsd"/>

  <xs:element name="ResetServerConnectionMetric">

    <xs:complexType/>

  </xs:element>

  <xs:element name="ResetServerConnectionMetricResponse">

    <xs:complexType/>

  </xs:element>








  <xs:element name="FailedServerConnections" type="exh:NonNegativeMetric"/>

  <xs:element name="MessagesReceived" type="exh:NonNegativeMetric"/>
  <xs:element name="AverageResponseTime" type="exh:DurationMetric"/>

  <xs:element name="MemoryInUse" type="exh:PercentageMetric"/>


  <xs:element name="Shutdown">

    <xs:complexType/>

  </xs:element>

  <xs:element name="ShutdownResponse">

    <xs:complexType/>

  </xs:element>

<xs:complexType name="DeviceStateType">

  <xs:complexContent>

    <xs:extension base="muws-p2-xs:CategoryType"/>

  </xs:complexContent>

</xs:complexType>

<xs:element name="DeviceState" type="pda:DeviceStateType"/>

<xs:element name="LastStateTransition"

            type="muws-p2-xs:StateTransitionType"/>
  <xs:element name="Off">

    <xs:complexType>

      <xs:complexContent>

        <xs:restriction base="pda:DeviceStateType"/>

      </xs:complexContent>


 </xs:complexType>

  </xs:element>


<xs:element name="Idle">


  <xs:complexType>


    <xs:complexContent>


      <xs:restriction base="pda:DeviceStateType"/>


    </xs:complexContent>


  </xs:complexType>


</xs:element>


<xs:element name="Initializing">


  <xs:complexType>


    <xs:complexContent>


      <xs:restriction base="pda:DeviceStateType"/>


    </xs:complexContent>


  </xs:complexType>


</xs:element>


<xs:element name="Synchronizing">


  <xs:complexType>


    <xs:complexContent>


      <xs:restriction base="pda:DeviceStateType"/>


    </xs:complexContent>


  </xs:complexType>


</xs:element>


<xs:element name="Connected">


  <xs:complexType>


    <xs:complexContent>

         <xs:restriction base="pda:DeviceStateType"/>


    </xs:complexContent>


  </xs:complexType>


</xs:element>


<xs:element name="NetworkConnected">


  <xs:complexType>


    <xs:complexContent>


      <xs:restriction base="pda:DeviceStateType">


        <xs:sequence>


          <xs:element ref="pda:Connected"/>


        </xs:sequence>


      </xs:restriction>


    </xs:complexContent>


  </xs:complexType>


</xs:element>

<xs:element name="SystemConnected">


  <xs:complexType>


    <xs:complexContent>


      <xs:restriction base="pda:DeviceStateType">


        <xs:sequence>


          <xs:element ref="pda:Connected"/>


        </xs:sequence>


      </xs:restriction>


    </xs:complexContent>


  </xs:complexType>


</xs:element>

  <xs:element name="MyPdaDeviceProperties">

    <xs:complexType>

      <xs:sequence>

        <xs:element ref="muws-p1-xs:ResourceId"/>

        <xs:element ref="muws-p2-xs:Description"

                    minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="muws-p2-xs:Caption"

                    minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="muws-p2-xs:Version"

                    minOccurs="0"/>

        <xs:element ref="muws-p1-xs:ManageabilityCapability"

                    minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="wsnt:Topic"
                    minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="wsnt:FixedTopicSet"

                    minOccurs="1" maxOccurs="1"/>

        <xs:element ref="wsnt:TopicExpressionDialects"
                    minOccurs="1" maxOccurs="unbounded"/>

        <xs:element ref="muws-p2-xs:CurrentTime"/>

        <xs:element ref="pda:FailedServerConnections"/>

        <xs:element ref="pda:MessagesReceived"/>
        <xs:element ref="pda:AverageResponseTime"/>

        <xs:element ref="pda:MemoryInUse"/>
        <xs:element ref="muws-p2-xs:OperationalStatus"/>

        <xs:element ref="pda:DeviceState"/>

        <xs:element ref="pda:LastStateTransition"/>

        <xs:element ref="muws-p2-xs:Relationship"

                    minOccurs="0" maxOccurs="unbounded"/>

      </xs:sequence>

    </xs:complexType>

  </xs:element>

</xs:schema>

The special definitions required by the PDA example are defined in the following schema:.

<?xml version="1.0" encoding="utf-8"?>

<xs:schema

    targetNamespace="http://example.org/services/localDefinitions.xsd"


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

    elementFormDefault="qualified" attributeFormDefault="unqualified">

  <xs:element name="ResourceDisambiguator" type="xs:anyURI"/>

<!--    METRIC DATA TYPES    -->

  <xs:complexType name="NonNegativeMetric">

    <xs:simpleContent>

      <xs:extension base="xs:nonNegativeInteger">

        <xs:attributeGroup ref="muws-p2-xs:MetricAttributes"/>

        <xs:anyAttribute namespace="##other" processContents="lax"/>

      </xs:extension>

    </xs:simpleContent>

</xs:complexType>

  <xs:complexType name="DurationMetric">

    <xs:simpleContent>

      <xs:extension base="xs:duration">

        <xs:attributeGroup ref="muws-p2-xs:MetricAttributes"/>

        <xs:anyAttribute namespace="##other" processContents="lax"/>

      </xs:extension>

    </xs:simpleContent>

  </xs:complexType>

  <xs:complexType name="PercentageMetric">

    <xs:simpleContent>

      <xs:restriction base="exh:NonNegativeMetric">

        <xs:minInclusive value="0"/>

        <xs:maxInclusive value="100"/>

        <xs:attributeGroup ref="muws-p2-xs:MetricAttributes"/>

        <xs:anyAttribute namespace="##other" processContents="lax"/>

      </xs:restriction>

    </xs:simpleContent>

  </xs:complexType>
<!--    RELATIONSHIP DEFINITIONS    -->
  <xs:element name="ConnectionType">

    <xs:annotation>

      <xs:description>

        The ConnectionType association is intended to be used as a relationship

        Type between things that can be connected by some means. Subtypes of

        this association can be defined by the types of things that are

        connected. 

        This type has 2 associated roles, which should be defined specifically

        in the subtype. Each role must appear in exactly one Participant element 

        in the relationship. The roles are specified using the following URIs:

          http://example.org/services/MyPdaDevice.xsd/role/thing

          http://example.org/services/MyPdaDevice.xsd/role/connectedthing

      <xs:description>

    </xs:annotation>

    <xs:complexType>

      <xs:complexContent>

        <xs:restriction base="muws-p2-xs:RelationshipTypeType"/>

      </xs:complexContent>

    </xs:complexType>

  </xs:element>

  <xs:element name="Gateway">

    <xs:annotation>

      <xs:description>

        The GatewayType association is intended to be used as a relationship

        Type between devices such as PDAs and servers.

        This type has 2 associated roles, one for the device, the other for the

        Server. Each role must appear in exactly one Participant element in

        the relationship. The roles are specified using the following URIs:

          http://example.org/services/MyPdaDevice.xsd/role/device

          http://example.org/services/MyPdaDevice.xsd/role/server

      <xs:description>

    </xs:annotation>

    <xs:complexType>

      <xs:complexContent>

        <xs:restriction base="muws-p2-xs:RelationshipTypeType"/>

          <xs:sequence>

            <xs:element ref="exh:ConnectionTypes"/>

          </xs:sequence>

      </xs:complexContent>

    </xs:complexType>

  </xs:element>

</xs:schema>

An example of a PDA resource properties document, as developed in this primer, is:

<?xml version="1.0" encoding="utf-8"?>

<pda:MyPdaDeviceProperties

    xmlns:pda="http://example.org/services/MyPdaDevice.xsd"

    xmlns:exh="http://example.org/services/localDefinitions.xsd"
    xmlns:muws-p1-xs="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd">

    xmlns:muws-p2-xs=http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.xsd
    xmlns:muws-ev="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2-events.xml"

    xmlns:pdae="http://example.org/MyPdaTopics.xml"

    xmlns:wsnt="http://docs.oasis-open.org/wsn/2004/06/wsn-WS-BaseNotification-1.2-draft-01.xsd">
  <muws-p1-xs:ResourceId>

    urn:uuid:923abb9c-a0f1-32a9-dd1b-ae33fa7c31a5
  </muws-p1-xs:ResourceId>

  <muws-p2-xs:Description xml:lang="en-US">

    PDA device for Inventory/Ordering.

  </muws-p2-xs:Description>

  <muws-p2-xs:Description xml:lang="fr">

    Ordinateur de poche pour inventaire et prise de commande.

  </muws-p2-xs:Description>

  <muws-p2-xs:Version>

    Version 1.4.2, January 2005

  </muws-p2-xs:Version>

  <muws-p1-xs:ManageabilityCapability>

    http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Identity
  </muws-p1-xs:ManageabilityCapability>

  <muws-p1-xs:ManageabilityCapability>

    http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description
  </muws-p1-xs:ManageabilityCapability>

  <muws-p1-xs:ManageabilityCapability>

    http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/ManageabilityCharacteristics
  </muws-p1-xs:ManageabilityCapability>

  <muws-p1-xs:ManageabilityCapability>

    http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics
  </muws-p1-xs:ManageabilityCapability>

  <muws-p1-xs:ManageabilityCapability>

    http://example.org/capabilities/PDAMetrics
  </muws-p1-xs:ManageabilityCapability>

  <muws-p1-xs:ManageabilityCapability>

    http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/OperationalStatus
  </muws-p1-xs:ManageabilityCapability>

  <muws-p1-xs:ManageabilityCapability>

    http://docs.oasis-openorg/wsdm/2004/12/muws/capabilities/State
  </muws-p1-xs:ManageabilityCapability>

  <muws-p1-xs:ManageabilityCapability>

    http://example.com/capabilities/DeviceState 
  </muws-p1-xs:ManageabilityCapability>
  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    muws-ev:OperationalStateCapability

  </wsnt:Topic>

  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    muws-p2-xs:OperationalState
  </wsnt:Topic>

  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    muws-ev:MetricsCapability

  </wsnt:Topic>

  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    pdae:PDAMetricsCapability

  </wsnt:Topic>

  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    pdae:ServerConnectionFailure
  </wsnt:Topic>

  <wsnt:Topic
      Dialect="http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple">

    pdae:StateCapability

  </wsnt:Topic>

  <wsnt:FixedTopicSet>true</wsnt:FixedTopicSet>

  <wsnt:TopicExpressionDialects>

    http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Simple

  </wsnt:TopicExpressionDialects>
  <wsnt:TopicExpressionDialects>

    http://docs.oasis-open.org/wsn/2004/06/TopicExpression/Concrete
  </wsnt:TopicExpressionDialects>
  <muws-p2-xs:CurrentTime>2005-08-11T12:30:56Z</muws-p2-xs:CurrentTime>

  <pda:FailedServerConnections
    LastUpdated="2005-08-11T12:25:53Z"

    ResetAt="2005-08-11T12:01:16Z">5</pda:FailedServerConnections>

  <pda:FailedReplications
    LastUpdated="2005-08-11T12:26:43Z"

    ResetAt="2005-08-11T12:01:16Z">1</pda:FailedReplications>

  <muws-p2-xs:OperationalStatus>Available<muws-p2-xs:OperationalStatus>

  <pda:DeviceState >

    <pda:Initializing/> 
  </pda:DeviceState>

  <muws-p2-xs:LastStateTransition Time="2004-03-11T11:30:56Z"

    TransitionIdentifier="http://example.com/transitions/Inializing/On">

    <muws-p2-xs:EnteredState><pda:On/></muws-p2-xs:EnteredState>

    <muws-p2-xs:PreviousState><pda:Initializing/></muws-p2-xs:PreviousState>

  </muws-p2-xs:LastStateTransition>

  <muws-p2-xs:Relationship>

    <muws-p2-xs:Name>MyPdaDevice to MyPdaDeviceServer</muws-p2-xs:Name>

    <muws-p2-xs:Type>
      <exh:Gateway>

        <exh:ConnectionTypes/>

      </exh:Gateway>

    </muws-p2-xs:Type>

    <muws-p2-xs:Participant>

      <muws-p1-xs:ManageabilityEndpointReference>
        wsa:MyPdaDeviceManageabilityEndpointAddress

      </muws-p1-xs:ManageabilityEndpointReference>
      <muws-p1-xs:ResourceId>
        <!-- PDA Resource ID -->
        urn:uuid:923abb9c-a0f1-32a9-dd1b-ae33fa7c31a5
      </muws-p1-xs:ResourceId>
      <muws-p2-xs:Role>

         http://example.org/services/MyPdaDevice.xsd/role/device

      </muws-p2-xs:Role>

    </muws-p2-xs:Participant>

    <muws-p2-xs:Participant>

      <muws-p1-xs:ManageabilityEndpointReference>

        wsa:MyPdaDeviceServerManageabilityEndpointAddress

      </muws-p1-xs:ManageabilityEndpointReference>

      <muws-p1-xs:ResourceId>
        <!-- Server Resource ID -->
        urn:uuid:adf9926c-19df-440a-528e-f4813b3b715f

      </muws-p1-xs:ResourceId>
      <muws-p2-xs:Role>
          http://example.org/services/MyPdaDevice.xsd/role/server
      </muws-p2-xs:Role>

    </muws-p2-xs:Participant>

    <muws-p2-xs:AccessEndpointReference>

      <wsa:EndpointReference
          xmlns:wsa="http://www.w3.org/TR/ws-addr-core">

        <wsa:Address>

          http://example.org/service/GatewayRelationshipEndpoint
        </wsa:Address>

      </wsa:EndpointReferenceType>
    </muws-p2-xs:AccessEndpointReference>

  </muws-p2-xs:Relationship>

</pda:MyPdaDeviceProperties>

WSDL document for MyPdaDevice manageability endpoint.

<?xml version="1.0" encoding="utf-8"?>

<w:definitions

    targetNamespace="http://example.org/services/MyPdaDevice.wsdl"

    xmlns:pdaw="http://example.org/services/MyPdaDevice.wsdl"

    xmlns:pda="http://example.org/services/MyPdaDevice.xsd"

    xmlns:exh="http://example.org/services/localDefinitions.xsd"

    xmlns:muws-p2-w="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.wsdl"

    xmlns:rmd="http://docs.oasis-open.org/wsrf/2004/10/wsrf-WS-ResourceMetadataDescriptor-1.0-draft-01.xsd"

    xmlns:pda-md="http://example.com/services/MyPdaDevice.rmd"
    xmlns:wsrf-rp="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.xsd"

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

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

    xmlns:wsa="http://schemas.xmlsoap.org/ws/2003/02/addressing"

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

    xmlns:soapw="http://schemas.xmlsoap.org/wsdl/soap/"

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

  <w:import namespace="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.wsdl"

      location="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.wsdl"/>

  <w:import namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"

      location="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"/>

  <xs:import

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

    schemaLocation="http://docs.oasis-open.org/wsn/2004/06/wsn-WS-BaseNotification-1.2-draft-01.wsdl"/>

  <w:types>

    <xs:schema>

      <xs:import namespace="http://example.org/services/MyPdaDevice.xsd" 

          schemaLocation="http://example.org/services/MyPdaDevice.xsd"/>

      <xs:import namespace="http://example.org/services/localDefinitions.xsd" 

          schemaLocation="http://example.org/services/localDefinitions.xsd"/>

      <xs:import namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.xsd" 

          schemaLocation="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.xsd"/>

    </xs:schema>

  </w:types>

  <w:message name="ToHeader">

    <w:part name="document" element="wsa:To"/>

  </w:message>

<w:message name="ResetServerConnectionMetricRequestMessage">

  <w:part name="document" element="pda:ResetServerConnectionMetric"/>

</w:message>

<w:message name="ResetServerConnectionMetricResponseMessage">

  <w:part name="document" element="pda:ResetServerConnectionMetricResponse"/>

</w:message>

    <w:operation name="ResetServerConnectionMetricOperation">

      <w:input  name="ResetServerConnectionMetricInput"

                message="pdaw:ResetServerConnectionMetricRequestMessage"

                wsa:Action=

"http://example.org/services/MyPdaDevice.wsdl/MyPdaDevicePortType/ResetServerConnectionMetricRequest"/>

      <w:output name="ResetServerConnectionMetricOutput"
                message="pdaw:ResetServerConnectionMetricResponseMessage"

                wsa:Action=

"http://example.org/services/MyPdaDevice.wsdl/MyPdaDevicePortType/ResetServerConnectionMetricResponse"/>

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/ResourceUnknownFault"/>

    </w:operation>

  <w:message name="ShutdownRequest">

    <w:part name="document" element="pda:Shutdown"/>

  </w:message>

  <w:message name="ShutdownResponse">

    <w:part name="document" element="pda:ShutdownResponse"/>

  </w:message>
  <w:portType name="MyPdaDevicePortType" 

      wsrf-rp:ResourceProperties="pda:MyPdaDeviceProperties"

      rmd:metadataDescriptor="pda-md:MyPdaDeviceMetadata"

rmd:metadataDescriptorLocation="http://example.com/services/MyPdaDevice.rmd" 

"http://example.com/services/metadata/MyPdaDevice.rmd">

    <w:operation name="GetResourceProperty">
      <w:input  name="GetResourcePropertyRequest"

                message="wsrf-rpw:GetResourcePropertyRequest"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/GetResourcePropertyRequest"/> 

      <w:output name="GetResourcePropertyResponse"

                message="wsrf-rpw:GetResourcePropertyResponse"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/GetResourcePropertyResponse"/> 

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/ResourceUnknownFault"/> 

      <w:fault  name="InvalidResourcePropertyQNameFault"

                message="wsrf-rpw:InvalidResourcePropertyQNameFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/InvalidResourcePropertyQNameFault"/> 

    </w:operation>

    <w:operation name="GetMultipleResourceProperties">

      <w:input  name="GetMultipleResourcePropertiesRequest"

                message="wsrf-rpw:GetMultipleResourcePropertiesRequest"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetMultipleResourceProperties/GetMultipleResourcePropertiesRequest"/>

      <w:output name="GetMultipleResourcePropertiesResponse"

                message="wsrf-rpw:GetMultipleResourcePropertiesResponse"

                wsa:Action=="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetMultipleResourceProperties/GetMultipleResourcePropertiesResponse"/>

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetMultipleResourceProperties/ResourceUnknownFault"/>

      <w:fault  name="InvalidResourcePropertyQNameFault"

                message="wsrf-rpw:InvalidResourcePropertyQNameFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetMultipleResourceProperties/InvalidResourcePropertyQNameFault"/>

    </w:operation>

    <w:operation name="SetResourceProperties">
      <w:input  name="SetResourcePropertiesRequest"

                message="wsrf-rpw:SetResourcePropertiesRequest"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/SetResourceProperties/SetResourcePropertiesRequest"/> 

      <w:output name="SetResourcePropertiesResponse"

                message="wsrf-rpw:SetResourcePropertiesResponse"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/SetResourceProperties/SetResourcePropertiesResponse"/> 

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/SetResourceProperties/ResourceUnknownFault"/> 

      <w:fault  name="InvalidSetResourcePropertiesRequestContentFault"

                message="wsrf-rpw:InvalidSetResourcePropertiesRequestContentFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/SetResourceProperties/InvalidSetResourcePropertiesRequestContentFault"/> 

      <w:fault  name="UnableToModifyResourcePropertyFault"

                message="wsrf-rpw:UnableToModifyResourcePropertyFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/SetResourceProperties/UnableToModifyResourcePropertyFault"/> 

      <w:fault  name="InvalidResourcePropertyQNameFault"

                message="wsrf-rpw:InvalidResourcePropertyQNameFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/SetResourceProperties/InvalidResourcePropertyQNameFault"/> 

      <w:fault  name="SetResourcePropertyRequestFailedFault"

                message="wsrf-rpw:SetResourcePropertyRequestFailedFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/SetResourceProperties/SetResourcePropertyRequestFailedFault"/> 

    </w:operation>

    <w:operation name="QueryResourceProperties">
      <w:input  name="QueryResourcePropertiesRequest"

                message="wsrf-rpw:QueryResourcePropertiesRequest"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/QueryResourceProperties/QueryResourcePropertiesRequest"/> 

      <w:output name="QueryResourcePropertiesResponse"

                message="wsrf-rpw:QueryResourcePropertiesResponse"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/QueryResourceProperties/QueryResourcePropertiesResponse"/> 

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/QueryResourceProperties/ResourceUnknownFault"/> 

      <w:fault  name="InvalidResourcePropertyQNameFault"

                message="wsrf-rpw:InvalidResourcePropertyQNameFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/QueryResourceProperties/InvalidResourcePropertyQNameFault"/> 

      <w:fault  name="UnknownQueryExpressionDialectFault"

                message="wsrf-rpw:UnknownQueryExpressionDialectFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/QueryResourceProperties/UnknownQueryExpressionDialectFault"/> 

      <w:fault  name="InvalidQueryExpressionFault"

                message="wsrf-rpw:InvalidQueryExpressionFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/QueryResourceProperties/InvalidQueryExpressionFault"/> 

      <w:fault  name="QueryEvaluationErrorFault"

                message="wsrf-rpw:QueryEvaluationErrorFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/QueryResourceProperties/QueryEvaluationErrorFault"/> 

    </w:operation>

    <w:operation name="ResetServerConnectionMetricOperation">

      <w:input  name="ResetServerConnectionMetricInput"

                message="pdaw:ResetServerConnectionMetricRequestMessage"

                wsa:Action=

"http://example.org/services/MyPdaDevice.wsdl/MyPdaDevicePortType/ResetServerConnectionMetricRequest"/>

      <w:output name="ResetServerConnectionMetricOutput"
                message="pdaw:ResetServerConnectionMetricResponseMessage"

                wsa:Action=

"http://example.org/services/MyPdaDevice.wsdl/MyPdaDevicePortType/ResetServerConnectionMetricResponse"/>

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/ResourceUnknownFault"/>

    </w:operation>

    <w:operation name="QueryRelationshipsByType">
      <w:input  name="QueryRelationshipsByTypeRequest"

                message="muws-p2-w:QueryRelationshipsByTypeRequest"

                wsa:Action="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.wsdl/Relationships/QueryRelationshipsByTypeRequest"/> 

      <w:output name="QueryRelationshipsByTypeResponse"

                message="muws-p2-w:QueryRelationshipsByTypeResponse"

                wsa:Action="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.wsdl/Relationships/QueryRelationshipsByTypeResponse"/> 

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/ResourceUnknownFault"/> 

    </w:operation>
      <w:operation name="Subscribe">

         <w:input  message="wsntw:SubscribeRequest"

            wsa:Action="http://docs.oasis-open.org/wsn/2004/06/WS-BaseNotification/SubscribeRequest"/>

         <w:output message="wsntw:SubscribeResponse"

              wsa:Action="http://docs.oasis-open.org/wsn/2004/06/WS-BaseNotification/SubscribeResponse"/>
         <w:fault name="ResourceUnknownFault" 

                      message="wsntw:ResourceUnknownFault" />

         <w:fault name="SubscribeCreationFailedFault" 

                      message="wsntw:SubscribeCreationFailedFault"/>

         <w:fault name="TopicPathDialectUnknownFault" 

                      message="wsntw:TopicPathDialectUnknownFault"/>

      </w:operation>

      <w:operation name="GetCurrentMessage">

         <w:input  message="wsntw:GetCurrentMessageRequest"

            wsa:Action="http://docs.oasis-open.org/wsn/2004/06/WS-BaseNotification/GetCurrentMessageRequest"/>

         <w:output message="wsntw:GetCurrentMessageResponse"

            wsa:Action="http://docs.oasis-open.org/wsn/2004/06/WS-BaseNotification/GetCurrentMessageResponse"/>

         <w:fault  name="ResourceUnknownFault" 

                      message="wsntw:ResourceUnknownFault" />

         <w:fault  name="InvalidTopicExpressionFault" 

                      message="wsntw:InvalidTopicExpressionFault" />

         <w:fault  name="TopicNotSupportedFault" 

                      message="wsntw:TopicNotSupportedFault" />

         <w:fault  name="NoCurrentMessageOnTopicFault" 

                      message="wsntw:NoCurrentMessageOnTopicFault" />

      </w:operation>

    <w:operation name="Shutdown">

      <w:input  name="ShutdownRequest"

                message="pdaw:ShutdownRequest"

                wsa:Action=
    "http://example.org/services/MyPdaDevice.wsdl/DeviceState/ShutdownRequest"/>

      <w:output name="ShutdownResponse"

                message="pdaw:ShutdownResponse"

                wsa:Action=
   "http://example.org/services/MyPdaDevice.wsdl/DeviceState/ShutdownResponse"/>

      <w:fault  name="ResourceUnknownFault"

                message="wsrf-rpw:ResourceUnknownFault"

                wsa:Action="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl/GetResourceProperty/ResourceUnknownFault"/>

      <w:fault  name="InvalidStatusFault"

                message="pda:InvalidStatusFault"

                wsa:Action=
"http://example.org/services/MyPdaDevice.wsdl/MyPdaDevicePortType/InvalidStatusFault"/>

    </w:operation>
  </w:portType>

  <w:binding name="MyPdaDeviceSoapOverHttpBinding"

             type="pdaw:MyPdaDevicePortType">

    <soapw:binding

        transport="http://schemas.xmlsoap.org/soap/http"

        style="document"/>

    <w:operation name="GetResourceProperty">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="InvalidResourcePropertyQNameFault" use="literal"/>

      </w:fault>

    </w:operation>

    <w:operation name="GetMultipleResourceProperties">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="InvalidResourcePropertyQNameFault" use="literal"/>

      </w:fault>

    </w:operation>

    <w:operation name="SetResourceProperties">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="InvalidSetResourcePropertiesRequestContentFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="UnableToModifyResourcePropertyFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="InvalidResourcePropertyQNameFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="SetResourcePropertyRequestFailedFault" use="literal"/>

      </w:fault>

    </w:operation>

    <w:operation name="QueryResourceProperties">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="InvalidResourcePropertyQNameFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="UnknownQueryExpressionDialectFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="InvalidQueryExpressionFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="QueryEvaluationErrorFault" use="literal"/>

      </w:fault>

    </w:operation>

    <w:operation name="ResetServerConnectionMetricOperation">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

    </w:operation>
      <w:operation name="Subscribe">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="InvalidStatusFault" use="literal"/>

      </w:fault>

     <w:fault>

       <soapw:fault name="SubscribeCreationFailedFault"/>

     </w:fault>

     <w:fault>

       <soapw;fault name="TopicPathDialectUnknownFault"/>

     <w:fault>

    </w:operation>

    <w:operation name="GetCurrentMessage">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

      <w:fault>

     <w:fault>

        <soapw:fault name="InvalidTopicExpressionFault"/>

     </w:fault>

     <w:fault>

        <soapw.fault name="TopicNotSupportedFault"/>

     </w:fault>

     <w:fault>

        <soapw:name="NoCurrentMessageOnTopicFault"/>

     </w:fault>

    </w:operation>

    <w:operation name="Shutdown">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

      <w:fault>

        <soapw:fault name="InvalidStatusFault" use="literal"/>

      </w:fault>

    </w:operation>

    <w:operation name="QueryRelationshipsByType">

      <soapw:operation style="document"/>

      <w:input>

        <soapw:body use="literal"/>

        <soapw:header message="pdaw:ToHeader" part="document" use="literal"/>

      </w:input>

      <w:output>

        <soapw:body use="literal"/>

      </w:output>

      <w:fault>

        <soapw:fault name="ResourceUnknownFault" use="literal"/>

      </w:fault>

    </w:operation>

  </w:binding>

  <w:service name="MyPdaDeviceService">

    <w:port name="MyPdaDeviceSoapPort"

        binding="pdaw:MyPdaDeviceSoapOverHttpBinding">

      <soapw:address

          location="http://example.org/services/MyPdaDeviceEndpoint"/>

    </w:port>

  </w:service>

</w:definitions>

The following TopicSpace document is defined:

<?xml version="1.0" encoding="UTF-8"?>
<wstop:TopicSpace name="MyPdaNotificationTopics" 

    targetNamespace="http://example.org/MyPdaTopics.xml"

    xmlns:muws-p1-xs="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws- 

part1.xsd"

    xmlns:wstop="http://docs.oasis-open.org/wsn/2004/06/wsn-WS-Topics-1.2-draft-01.xsd">
  <wstop:Topic name="BatteryCondition" 

     messageTypes="muws-p1-xs:ManagementEvent">


  <wstop:Topic name="BatteryFullyCharged"



messageTypes="muws-p1-xs:ManagementEvent"/>


  <wstop:Topic name="BatteryHalfCharged"



messageTypes="muws-p1-xs:ManagementEvent"/>


  <wstop:Topic name="BatteryCriticalLevel"



messageTypes="muws-p1-xs:ManagementEvent"/>


  <wstop:Topic name="BatteryDischarged"



messageTypes="muws-p1-xs:ManagementEvent"/>


  <wstop:Topic name="BatteryRemoved"



messageTypes="muws-p1-xs:ManagementEvent"/>

  </wstop:Topic>

  <wstop:Topic name="PDAMetricsCapability"

               messageTypes="muws-p1-xs:ManagementEvent"/>

  <wstop:Topic name="ServerConnectionFailure"

               messageTypes="muws-p1-xs:ManagementEvent">

        <wstop:MessagePattern 

              Dialect="http://www.w3.org/TR/1999/REC-xpath-19991116">

          //muws-p1-xs:ManagementEvent[count(pda:ServerConnectionFailureNotification)=1]

        </wstop:MessagePattern>

    </wstop:Topic>

</wstop:TopicSpace>

The following metadata document describes the metadata for the properties and operations of the PDA device:

<?xml version="1.0" encoding="UTF-8"?>
<rmd:Definitions 

    xmlns:rmd="http://docs.oasis-open.org/wsrf/2004/10/wsrf-WS-ResourceMetadataDescriptor-1.0-draft-01.xsd"

    xmlns:muws-p1-xs="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part1.xsd">

    xmlns:muws-p2-xs="http://docs.oasis-open.org/wsdm/2004/12/muws/wsdm-muws-part2.xsd"
    xmlns:pda="http://example.com/services/MyPdaDevice.xsd"

    xmlns:pdaw="http://example.com/services/MyPdaDevice.wsdl"

    targetNamespace="http://example.com/services/MyPdaDevice.rmd">

  <rmd:MetadataDescriptor 

      name="PdaDeviceMetadataDescriptor"

      interface="pdaw:MyPdsDevicePortType" 

      wsdlLocation="http://example.com/services/MyPdaDevice.wsdl
                    http://example.com/wsdl/MyPdaDevice.wsdl">

    <rmd:Property path="muws-p1-xs:ResourceId"

                  mutability="constant" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Identity
      </muws-p2-xs:Capability>

    </rmd:Property>

    <rmd:Property path="muws-p1-xs:Description"

                  mutability="mutable" 

                  modifiability="read-write">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

      </muws-p2-xs:Capability>

    </rmd:Property>

    <rmd:Property path="muws-p1-xs:Caption"

                  mutability="mutable" 

                  modifiability="read-write">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

      </muws-p2-xs:Capability>

    </rmd:Property>

    <rmd:Property path="muws-p1-xs:Version"

                  mutability="mutable" 

                  modifiability="read-write">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

      </muws-p2-xs:Capability>

      <rmd:StaticValues>

        <muws-p1-xs:Version>Version 1.4.2, January 2005</muws-p1-xs:Version>

      </rmd:StaticValues>

    </rmd:Property>

    <rmd:Property path="muws-p1-xs:ManageabilityCapability"

                  mutability="constant" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/ManageabilityCharacteristics

      </muws-p2-xs:Capability>

      <rmd:StaticValues>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Identity
        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/ManageabilityCharacteristics

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://example.org/capabilities/TranslateableDescription

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://example.org/capabilities/PDAMetrics
        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/OperationalStatus

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/State

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://example.org/capabilities/DeviceState

        </muws-p1-xs:ManageabilityCapability>

        <muws-p1-xs:ManageabilityCapability>

          http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Relationships

        </muws-p1-xs:ManageabilityCapability>

      </rmd:StaticValues>

    </rmd:Property>

    <rmd:Property path="muws-p2-xs:CurrentTime"

                  mutability="mutable" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

    </rmd:Property>

    <rmd:Property path="pda:FailedServerConnections"

                  mutability="mutable" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics
      </muws-p2-xs:Capability>

      <muws-p2-xs:ChangeType>Counter</muws-p2-xs:ChangeType>

      <muws-p2-xs:TimeScope>SinceReset</muws-p2-xs:TimeScope>

      <muws-p2-xs:GatheringTime>OnChange</muws-p2-xs:GatheringTime>

      <muws-p2-xs:MetricGroup>
        http://example.org/services/RemoteMetrics
      </muws-p2-xs:MetricGroup>
    </rmd:Property>

    <rmd:Property path="pda:MessagesReceived"

                  mutability="mutable" 

                  modifiability="read-only">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:ChangeType>Gauge</muws-p2-xs:ChangeType>

      <muws-p2-xs:TimeScope>Interval</muws-p2-xs:TimeScope>

      <muws-p2-xs:GatheringTime>OnChange</muws-p2-xs:GatheringTime>

      <muws-p2-xs:MetricGroup>

        http://example.org/services/RemoteMetrics

      </muws-p2-xs:MetricGroup>

    </rmd:Property>
    <rmd:Property path="pda:AverageResponseTime"

                  mutability="mutable" 

                  modifiability="read-only">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:ChangeType>Gauge</muws-p2-xs:ChangeType>

      <muws-p2-xs:TimeScope>Interval</muws-p2-xs:TimeScope>

      <muws-p2-xs:GatheringTime>Periodic</muws-p2-xs:GatheringTime>

      <muws-p2-xs:CalculationInterval>PT2M</muws-p2-xs:GatheringTime>

      <muws-p2-xs:MetricGroup>

        http://example.org/services/RemoteMetrics

      </muws-p2-xs:MetricGroup>

    </rmd:Property>
    <rmd:Property path="pda:MemoryInUse"

                  mutability="mutable" 

                  modifiability="read-only">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics

      </muws-p2-xs:Capability>

      <muws-p2-xs:ChangeType>Gauge</muws-p2-xs:ChangeType>

      <muws-p2-xs:TimeScope>PointInTime</muws-p2-xs:TimeScope>

      <muws-p2-xs:GatheringTime>OnDemand</muws-p2-xs:GatheringTime>

      <muws-p2-xs:MetricGroup>

        http://example.org/services/RemoteMetrics

      </muws-p2-xs:MetricGroup>

    </rmd:Property>
















    <rmd:Property path="muws-p2-xs:OperationalStatus"

                  mutability="mutable" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/OperationalStatus

      </muws-p2-xs:Capability>

      <rmd:ValidValues>

        <muws-p2-xs:OperationalStatus>Available</muws-p2-xs:OperationalStatus>

        <muws-p2-xs:OperationalStatus>PartiallyAvailable</muws-p2-xs:OperationalStatus>

        <muws-p2-xs:OperationalStatus>Unavailable</muws-p2-xs:OperationalStatus>

        <muws-p2-xs:OperationalStatus>Unknown</muws-p2-xs:OperationalStatus>

      </rmd:ValidValues>

    </rmd:Property>

    <rmd:Property path="pda:DeviceState"

                  mutability="mutable" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/State

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/DeviceState

      </muws-p2-xs:Capability>

      <rmd:ValidValues>

        <pda:DeviceState><pda:Off/></pda:DeviceState>

        <pda:DeviceState><pda:Initializing/></pda:DeviceState>

        <pda:DeviceState>

          <pda:NetworkConnected><pda:Connected/></pda:NetworkConnected 
        </pda:DeviceState>

        <pda:DeviceState>

          <pda:ServerConnected><pda:Connected/></pda:ServerConnected 
        </pda:DeviceState>

        <pda:DeviceState><pda:Synchronizing/></pda:DeviceState>

        <pda:DeviceState><pda:Idle/></pda:DeviceState>

      </rmd:ValidValues>

    </rmd:Property>

    <rmd:Property path="pda:LastStateTransition"

                  mutability="mutable" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/State

      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/DeviceState

      </muws-p2-xs:Capability>

    </rmd:Property>

    <rmd:Property path="muws-p2-xs:Relationships"

                  mutability="mutable" 

                  modifiability="read-only">
      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Relationships

      </muws-p2-xs:Capability>

    </rmd:Property>

  <rmd:Operation path="muws-p2-xs:QueryRelationshipByType"

                   idempotent="true">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Relationship

      </muws-p2-xs:Capability>

  </rmd:Operation>

    <rmd:Operation path="pda:ResetServerConnectionMetric" 

                   idempotent="false">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics
      </muws-p2-xs:Capability>

      <muws-p2-xs:Capability>

        http://example.org/capabilities/PDAMetrics
      </muws-p2-xs:Capability>
    </rmd:Operation>

    <rmd:Operation path="pda:shutdown" 

                   idempotent="false">

      <muws-p2-xs:Capability>

        http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/State

      </muws-p2-xs:Capability>

      <rmd:ValidWhile 

          Dialect="http://www.w3.org/TR/1999/REC-xpath-19991116">

        count(/pda:MyPdaDeviceProperties/pda:DeviceState/pda:Off) = 0
      </rmd:ValidWhile> 

      <rmd:PostCondition

          Dialect="http://www.w3.org/TR/1999/REC-xpath-19991116">

        /pda:MyPdaDeviceProperties/pda:DeviceState/pda:Off
      </rmd:PostCondition>

    </rmd:Operation>

  </rmd:MetadataDescriptor>
</rmd:Definitions>
Appendix B. Revision History

	Rev
	Date
	By Whom
	What

	wd-22
	2005-11-xx
	Kirk Wilson, Mark Elison
	Continuation of wd-21.  (document became too “complex” for Word to handle)
Enhanced discussion of Metrics.

	wd-21
	2005-11-10
	Kirk Wilson, Mark Ellison
	Editorial corrections; result of F2F
Apply Mark Ellision’s edits

	wd-20
	2005-10-27
	Kirk Wilson
	Make Relationships a separate major section.
Table of contents to show 5 levels

	wd-19
	2005-10-19
	Kirk Wilson
	Continue verification of example XML
Transfer full RPDoc to Appendix A; show only snippets in text for readability
Reorganize sections of Chapter 2

	wd-18
	2005-09-29
	Kirk Wilson, Mark Ellison
	Move MOWS chapters to a separate Primer. Add “MUWS” to Primer title

Include Mark Ellison’s edits on sections 2.1 through 2.7.

Verified consistency of example XML

Standardized namespace prefixes, spacing and styles

	wd-17
	2005-09-08
	Bryan Murray
	No changes, only accepting all updates

	wd-16
	2005-09-08
	Bryan Murray, Heather Kreger, Kirk Wilson
	Added OperableCollections, updates in metadata section, XML example consistency, add more XML in appendix, use consistent prefix for pda and pdaw namespaces

	wd-15
	2005-09-07
	Heather Kreger, Richard Nicula, Bryan Murray
	Content for metadata section, updates in Metrics section, XML formatting and consistent examples

	wd-14
	2005-09-05
	Bryan Murray, Richard Nicula, Fred Carter, Kirk Wilson
	Moved adding resource-specific properties and operations to before extending a capability, added Metrics section content, updates in sections 4 and 5, updates in section 6.5, work on consistency in section 2, remove some references to spec features newer than WSDM 1.0, format some XML

	wd-13
	2005-09-02
	Kirk Wilson, Heather Kreger, Bryan Murray
	Updates to section 2.12, update section 2.6 to extend Description, starting text for Metrics section, add paragraph to Notification section, some XML in Extending Capability section, tweaks throughout based on suggestions from others

	wd-12
	2005-08-30
	Bryan Murray
	Incorporate review of section 3, formatting changes throughout

	wd-11
	2005-08-26
	Bryan Murray, Mark Ellison, Kirk Wilson, Heather Kreger
	Modified sections as homework to people at the f2f, critical review of section 1, updates to Relationships

	wd-10
	2005-08-22
	Bryan Murray
	Changes from f2f

	wd-09
	2005-08-19
	Bryan Murray, Kirk Wilson, Heather Kreger
	Added content to many sections

	wd-08
	2005-07-20
	Kirk Wilson
	Sections 1, 3, 5

	wd-07
	2005-07-26
	Bryan Murray
	Updates from June 2005 f2f. Add Advertisement section.

	wd-06
	2005-06-29
	Bryan Murray, Winston Bumpus, Kirk Wilson, Richard Landau
	Formatting, FCAPS, section 4, introduction

	wd-05
	2005-05-04
	Zhili Zhang
	Add section 2.4 “Adding Property Access Operations”. Modify WSDL document in Appendix A.

	wd-04
	2005-04-27
	Bryan Murray
	Changes discussed during April f2f. Added text to Description section.

	wd-03
	2005-02-28
	Bryan Murray
	Outline revised based on Jan 2005 face-to-face, some section 2 content added

	wd-02
	2005-01-17
	Bryan Murray
	Revised outline to incrementally add capabilities

	wd-01
	2004-09-30
	Bryan Murray
	Initial version


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 implementers 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  © OASIS Open 2004-2005. 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 does 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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