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A metric is a specific type of property. A metric represents a collected value during a collection period. A common characteristic of metrics is that they change over time. This section defines how to represent metrics and the metadata necessary to correctly process and interpret a metric value As a simple example, to clarify what a metric is, consider a toll bridge with two properties, the length of the bridge and the number of cars that have passed over the bridge. The length of the bridge, while numeric is not a metric. Length represents a current configuration of the bridge. One can not reset the length of the bridge. By contrast, the number of cars that have passed over the bridge is a metric. It requires collecting, counting, or measuring the number of cars. Typically, a count occurs for some interval, or duration of time, such as the last hour, the last day, or, since the bridge was constructed. One might reset the number of cars, for example, at the start of a new interval.

To demonstrate the importance of time in relation to the metric, consider the following WSDM MUWS schema fragment that declares the (reusable) data type used to expose the metrics of a resource (all attributes defined in the muws-p2-xs:MetricAttributes attribute group are OPTIONAL).

<xs:attributeGroup name="MetricAttributes">

<xs:attribute name="ResetAt" type="xs:dateTime"/>

<xs:attribute name="LastUpdated" type="xs:dateTime"/>

<xs:attribute name="Duration" type="xs:duration"/>

 </xs:attributeGroup>

It is important to note that all times are relevant to the resource, in order to rationalize the time stamps, the currenttime property must be used. 

The Duration attribute MUST be included for a metric having a TimeScope of Interval and MUST NOT be included for a metric having a TimeScope of PointInTime and SinceReset. For these cases, an implementer should make use of ResetTime and CurrentTime to calculate the duration for the collection of a metric value.

Metadata

Metadata is used to describe the characteristics of Metrics.   Metric metadata include Capability (identifies the property as a metric), ChangeType (metric type), TimeScope (collection interval), GatheringTime (identifies when the metric may change), CalculationInterval (regular period on which the metric is collected) and MetricGroup (used to identify one or more groups the metric belongs to).  
ChangeType and TimeScope will be commonly used and are described in detail below.

ChangeType is an enumeration indicating how a change to an associated metric value should be interpreted by a consumer. A property representing a metric MUST include a single instance of ChangeType in its metadata description. Each ChangeType value is interpreted as follows: 

· 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. 
<muws-p2-xs:ChangeType>(Counter|Gauge|Unknown)</muws-p2-xs:ChangeType>
TimeScope is an enumeration for indicating if there is some interval, over which the data is collected, counted, or measured. A property that is a metric MUST include a single instance of TimeScope in its metadata description. Each TimeScope value is interpreted as follows: 

· Interval - the value of a metric is collected over some time interval. In this case a Duration attribute MUST be reported with a metric property. The value of a Duration attribute is the elapsed time, from the beginning of an interval, to the end of an interval. A Duration usually remains the same for every reading of a metric. The ResetAt attribute MAY also be reported with such a metric property. 

· PointInTime - the value of a metric is counted, collected, or measured at a single instant in time. In this case a Duration attribute MUST NOT be reported with a metric property. A metric defined with a TimeScope of PointInTime does not support a reset capability and MUST NOT include a ResetAt attribute. 

· 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. . In this case a Duration attribute MUST NOT be reported with a metric property, and a ResetAt attribute MUST be reported. 

<muws-p2-xs:TimeScope> 

(Interval|PointInTime|SinceReset) 
</muws-p2-xs:TimeScope> 
Examples 

For example for the weather station, if we are extending the MUWS Metrics capability, create the ServerMetricsCapability, which defines:

1. 2 new properties which are metrics: ServerConnectionsFailed and FailedReplications 

2. 1 new operation, ResetServerConnectionMetrics 

3. 1 new event which is sent whenever a ServerConnection fails

Then we must define: 

1. URI for the Capability (to be used in the ManageabilityCapabilities property and metadata documents). Server Connection Metrics capability then 4 capabilities URIs listed would be listed for our PDA so far, muws:Identity, muws:Description, muws:ManageabilityCharacteristics, muw:Metrics, and pda:ServerMetrics.

2. Additions to Resource Properties Schema – add 2 new metric as resource properties like you would any other resource specific property in the MyPda namespace.

3. Additions to WSDL Operations – define the operation in the MyPda namespace like you would any other operation. 

4. Additions to Topics document – add new Topics for each new property, the new Capability, each new event, and new event categories that might be usefull to subscribers. It may be appropriate to create a new Topic space in a new Topics document.

This would create the following resource properties document instance:

<MyPdaDeviceProperties

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

  <muws-p1-xs:ResourceId>

    urn:uuid:22de9bdf-3887-e523-0100-dd2e32791cd5

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


<MyPda:FailedServerConnections>5</MyPda:FailedServerConnections>

   <MyPda:FailedReplications>1</FailedReplications>

</MyPdaDeviceProperties>

The operation would look like:

<wsdl snippet>
If the capability defines new events that will be emitted, a new Topic should be added to the Topics for the resource to describe the event. It is also advisable to define a topic that all events associated with this capability will be available to subscribers on.  When events are emitted, they should be available on the base capability topic, Metrics, ServerConnectionMetrics topic, and the ServerConnectionsFailed topic for the property.

<topics document snippet>
If metadata is provided for the resource, then all the properties, operations, and events associated with this New ServerConnectionMetrics capability will be tagged with all capabilities that they support, in this case, FailedServerConnections and FailedReplications would be tagged as associated with Metrics and ServerConnectionMetrics capabilities. 

< snippet of metadata doc >
Capability extension allows a manager who may not be specifically customized to support ServerConnection management to still be able to manage the resource from a generic simple metrics perspective. It can still identify metrics, offer them for polling and thresholding policies, threshold on them, listen and report notifications to event mediators. However, managers which are capable of managing server connections can recognize the capability in the resource and give it more sophisticated and more appropriate treatment.

For additional examples of metrics, refer to section 4.5 1.1 Metrics for Web service Resources.
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