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Abstract:
There are two specifications produced by the Web services Distributed Management
technical committee: Management Using Web services (MUWS) and Management of
Web services (MOWS, see [MOWS]). This document is part of MUWS.

MUWS defines how an Information Technology resource connected to a network
provides manageability interfaces such that the IT resource can be managed locally or
from remote locations using Web services technologies.

MUWS is composed of two parts. This document is MUWS part 2 and provides specific
messaging formats used to enable the interoperability of MUWS implementations. MUWS
part 1 [MUWS Part 1] provides the fundamental concepts for management using Web
services. MUWS part 2 depends on MUWS part 1 while part 1 is independent of part 2.

Status:
This document is a working draft of version 1.0. There is no guarantee that any part of
the content in this document will appear in the final, released MUWS 1.0 specification.
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wsdm@lists.oasis-open.org list. Others should subscribe and send comments to the
wsdm-comment@lists.oasis-open.org list. To subscribe, send an email message to
wsdm-comment-request@lists.oasis-open.org, with the word “subscribe” as the body of
the message.

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

This document, MUWS Part 2, builds upon the foundation provided by [MUWS Part 1]. All of the
normative text presented in MUWS Part 1 is considered normative text for MUWS Part 2. All
informational text presented in MUWS Part 1 is relevant informational text for MUWS Part 2.
Compliance with MUWS Part 1 is REQUIRED for every aspect of MUWS Part 2.

The text of this specification along with Appendix C (Schemas), Appendix D (WSDL elements),
Appendix E (Topics) and Appendix F (Description of situation types) is considered normative with
the following exceptions: the abstract, the examples, the UML diagrams, and any section
explicitly marked as non-normative.

The terminology and notational conventions defined in [MUWS Part 1] apply to this document.
The following namespaces are used, unless specified otherwise.

Prefix Namespace
muws-pl-xs http://docs.oasis-open.org/wsdm/2004/12/muws/wd-wsdm-muws-part1-1.0.xsd
MuUwWs-p2-xs http://docs.oasis-open.org/wsdm/2004/12/muws/wd-wsdm-muws-part2-1.0.xsd

muws-p2-wsdl  http://docs.oasis-open.org/wsdm/2004/12/muws/wd-wsdm-muws-part2-1.0.wsdl

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

1.0.xml

wsnt http://docs.oasis-open.org/wsn/2004/06/wsn-W S-BaseNotification-1.2-draft-
0l1.xsd

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

wsrf-rp http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-
0l1.xsd

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

wsdl http://iwww.w3.0rg/2002/07/wsdl

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

soap http://schemas.xmlsoap.org/soap/envelope/

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

XML elements ([XML1.0 3rd Edition]) and schema ([XML Schema Part 1] and [XML Schema Part
2)]) types introduced in this section belong to the namespace mapped to “muws-p2-xs”.

WSDL ([WSDL]) elements introduced in this section belong to the namespace mapped to “muws-
p2-wsdl”.
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2 Use of the Web Services Platform

As a complement to the Web services platform described in [MUWS Part 1], MUWS Part 2
presents an additional set of specifications in order to achieve interoperability among disparate
implementations of MUWS. This goal is achieved by the precise specification of the format for
each management message.

2.1 Use of WS-Addressing and the WS-Resource concept

MUWS Part 2 depends upon concepts presented in the Web Services Resources Framework
([WSRF]). A "manageable resource" is a refinement of a WSRF “resource”. A WS-Resource, as
defined by [WS-Resource], is created by composing a manageability endpoint with a manageable
resource made accessible through this endpoint. In addition, a reference to a manageability
endpoint relies upon reference mechanisms as defined in [WS-Resource], and more specifically,
leverages and refine the endpoint reference (EPR) concept, as defined in [WS-Addressing].

If a manageability endpoint corresponds to zero or more manageable resources, then the
“WS-Addressing Using Reference Properties Embodiment” of [WS-Resource] MUST be followed.
In other words, each element listed in the ReferenceProperties of a WS-Resource qualified EPR
MUST be included in the header of each message sent to each corresponding manageability
endpoint. The MUWS specification does not currently define how to obtain an EPR. Currently, to
obtain an EPR, there may be some out-of-band agreement between a service provider and a
manageability consumer. Possibly, some future version of the MUWS specification might clarify
and standardize an approach to obtain an EPR. This specification provides some guidelines on
discovering EPRs for manageability endpoints.

In the specific case where a manageability endpoint corresponds to one and only one
manageable resource, then either the “WS-Addressing Using Reference Properties Embodiment”
concept, as above, or the “WS-Addressing Without Using Reference Properties Embodiment”
concept MUST be followed. If the “WS-Addressing Without Using Reference Properties
Embodiment” is followed, then the manageability endpoint does not expect to receive a list of
elements in the ReferenceProperties of WS-Resource qualified EPR included in the message
header.

A manageability consumer without an EPR for a manageability endpoint MAY try to invoke
manageability operations without including reference properties information. If such an invocation
succeeds, the manageability consumer can infer it is accessing a manageable resource through a
manageability provider.

2.2 Use of WS-Resource Properties

Management properties as defined in MUWS are represented as WSRF “properties” , and use
the mechanisms defined in WS-ResourceProperties (WS-RP]). In other words, each manageable
resource exposes a resource properties document containing, as children of the document root,
all the properties of the manageable resource. The manageable resource then makes this
document available, as described in WS-ResourceProperties.

Supporting WS-ResourceProperties means that any implementation of an interface that includes
properties MUST include access methods to these properties as defined by
WS-ResourceProperties. Specifically, the interface MUST include the GetResourceProperty
operation defined by [WS-RP] and MAY include the GetMultipleProperties,
SetResourceProperties and QueryResourceProperties operations. If the
QueryResourceProperties operation is provided, then the QueryResourceProperties operation
SHOULD support the XPath 1.0 query expression dialect, represented by URI
http://Aww.w3.0rg/TR/1999/REC-xpath-19991116.
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2.3 Use of WS-Notification

MUWS uses the notification mechanism described by WS-BaseNotification ([WSN]). If a
manageability capability includes an ability to offer events to a consumer, then the definition of
the capability SHALL include topic space, as described in WS-Topics ([WST]). The topic space
MUST contain an appropriate set of topics for the events offered by the capability. As described
in MUWS Part 1, an event is defined by a “topic” QName and a “content” element. The “topic” is
mapped to the topic of the event, as defined by [WST].

As specified by WS-BaseNotification, whether the event payload (of type muws-p1-
xs:ManagementEvent) is the first child of the SOAP ([SOAP]) body or whether it is wrapped in a
wsnt:Notify element is determined based on whether the wsnt:UseNotify element in the
subscription message is set to true or false.

Note that WS-BaseNotification does not currently support a means to specify that only some of
the information contained in the notification message should be sent to the consumer. MUWS
does not define a means to specify this either. The manageability consumer and the implementer
of a manageability endpoint should be aware that there is a performance cost for processing
many, large notification messages.

2.4 Metadata

MUWS defines a set of base schema for metadata elements. These metadata elements can be
represented as XML Schema elements. The purpose of a metadata element is to supplement the
information available in the WSDL [WSDL] and the WS-ResourceProperties [WS-RP] declaration
for a manageability interface. A metadata element provides additional description relevant to the
managed resource. In particular, a metadata element enables a tool or management application,
to perform detailed reasoning and make specialized inferences about a manageable resource at
runtime, and, during development, when no instance is available for a manageable resource.

If metadata is required, then an XML document containing metadata is defined and associated
with a WS-ResourceProperties document and WSDL. Document processing, like an XPath
query, is used to extract all or part of the metadata. Currently, WSDM does not define the format
of, how to associate, or, how to access document metadata content. Although some mechanism
is necessary, this MUWS specification does not provide any mechanism for accessing metadata
from an instance of a manageable resource.

Also, this MUWS specification does not provide any description of how metadata is associated
with a type of manageable resource, is stored, or made available.

The MUWS specification defines a set of metadata elements that apply to the basic
manageability of a manageable resource. The MUWS specification uses Global Element
Declarations to represent a metadata element.

2.4.1 Metadata applicable to all aspects of manageability interfaces

MUWS defines metadata elements applicable to all aspects of a manageability interface
(operations, properties, events...). These elements are:

<muws- p2- xs: Capabi | i t y>xs: anyURl </ muws- p2- xs: Capabi | ity> *

muws-p2-xs:Capability metadata element SHOULD be provided for any MUWS aspect of a
manageability interface. This enables discovery of aspects of an interface associated with a
capability. This element contains a URI identifying the capability.

This metadata element indicates the classification of an aspect of an interface according to an
intended capability, or capabilities. For example, an aspect may be classified as a metric, or, as
a configuration property. A property may be relevant to more than one capability. For example, a
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configuration property of a computer system contains the IP address but this same property could
also be used for identification purposes.

Some of the known capabilities are listed below for illustration. This is not an exhaustive list. For a
detailed explanation, see the relevant MUWS manageability capability specification. Additional
capabilities are expected to be added as extensions to MUWS.

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

Identity capability. See [MUWS Part 1].
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Configuation
Configuration property. See section 3.5.
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/CorrelatableProperties
"Correlatable Properties” capability. See [MUWS Part 1].
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/State

State capability. See section 3.1.3.
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

Metrics capability. See section 3.4.

User defined

A user defined capability that extends, or, is different from, a standard capability defined
in MUWS.

<muws- p2- xs: Val i dwhil e D al ect =" xs: anyURI "> {any} * </nuws- p2-
xs: Val i dwhi | e>

muws-p2-xs:ValidWhile contains a statement that, when true, asserts that the interface aspect
to which this metadata element is related is valid. This is used, for example, to express the fact
that an operation can only be invoked when certain properties have certain values.

muws-p2-xs:ValidWhile/@muws-p2-xs:Dialect is a URI identifying how the statement in muws-
p2-xs:ValidwWhile is built and what rules govern its evaluation. MUWS defines one possible value
for this element. Other values can also be defined.

The value defined by MUWS is http://www.w3.0rg/TR/1999/REC-xpath-19991116. When this
dialect is used, the content of muws-p2-xs:ValidWhile is an [Xpath 1.0] expression. This
expression is evaluated against the resource properties document of the manageable resource. If
the XPath expression evaluates to a Boolean value of true, or if it evaluates to a non-empty non-
boolean value without any errors, then the statement is considered true.

2.4.2 Metadata applicable to properties

General purpose metadata that is not management specific is defined in the MUWS specification,
but not specified in schema. General purpose metadata that can be defined for any property
include:

Mutability — indicates if the property value can change over time

Modifiability — indicates if the property can be set directly (not as a side-effect)

Valid Values —a set of valid values for the property

Valid Range — a range of valid values for the property

Static Values — a set of permanent values for the property

Notifiability — indicates if a notification is sent when there is a change to the value of the

property
Schema to represent general purpose metadata should be composed from a metadata
specification, for example, the WS-Resource Metadata Descriptor WSRMD], as developed in the
WS-RF OASIS technical committee.

In addition, MUWS defines a set of metadata related to management. Any property element may
have the following manageability metadata element:

wd-wsdm-muws-part2-1.0
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<muws- p2- xs: Uni t s>xs: st ri ng</ muws- p2- xs: Uni t s>

muws-p2-xs:Units indicates the default unit for this property as a string.
Other metadata elements, applicable for metric-type properties, are defined in section 3.4.3.

2.4.3 Operations

General purpose metadata, that is not management specific, is defined in the MUWS
specification, but not specified in schema. General purpose metadata that can be defined for any
operation includes:

Idempotency — indicates if invoking the operation twice is equivalent to invoking it once

Schema to represent general purpose metadata should be composed from a metadata
specification, for example, the WS-Resource Metadata Descriptor [WSRMD], as developed in the
WS-RF OASIS technical committee.

In addition, MUWS defines metadata related to management. Any operation element may have
the following manageability metadata element:

<muws- p2- xs: Post Condi ti on D al ect ="xs: anyURl " >
{any} *
</ muws- p2- xs: Post Condi ti on>

muws-p2-xs:PostCondition contains a statement that asserts "true" immediately after the
corresponding operation is complete.

muws-p2-xs:PostCondition/@muws-p2-xs:Dialect is a URI identifying how the statement in
muws-p2-xs:PostCondition is built, and what rules govern its evaluation. MUWS defines one
possible value for this element. Other values can be defined.

The value defined by MUWS is http://www.w3.0rg/TR/1999/REC-xpath-19991116. When this
dialect is used, the content of muws-p2-xs:PostCondition is an [Xpath 1.0] expression. This
expression is evaluated against the resource properties document of the manageable resource. If
the XPath expression evaluates to a Boolean value of true, or, if it evaluates to a non-empty non-
boolean value without any errors, then the statement is considered true.

2.5 Events

2.5.1 Event Format

[MUWS Part 1] defines the muws-pl-xs:ManagementEvent Global Element Declaration as a
container for management events. muws-pl-xs:ManagementEvent allows information to be
added via extensibility elements. The muws-p2-xs:Situation element defined below MUST be
present as a child of the muws-p1-xs:ManagementEvent element in notifications.

As a result, the event format is flexible and extensible. At the same time, automated analysis is
possible, as the event format provides a means to classify an event into one of a limited set of
classifications and sub-classifications.

MUWS event classifications are based on a thorough analysis of event types, as produced by a
wide range of IT equipment, and grouped according to the general nature of events. For example,
virtually all manageable resources have a means of being started. However, almost all managed
resources express a start event in some unique way. The basic knowledge that the resource has
started is all that is necessary, even for fairly sophisticated, automated management.

To support event classifications, the MUWS specification defines the SituationCategoryType
element, a specialization of a muws-p2-xs:CategoryType. MUWS defines the top level of
classifications. Extensions to these classifications enable a refined event classification. Through

wd-wsdm-muws-part2-1.0
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308
309

310

the use of the extensible muws-p2-xs:CategoryType mechanism, WSDM event consumers can
comprehend the situation for an event to a degree commensurate with their ability.

<muws- p2- xs: Si tuati on>
<muws- p2- xs: Si t uat i onCat egor y>
muws: - p2- xs: Si t uat i onCat egor yType
</ muws- p2- xs: Si t uat i onCat egor y>
<muws- p2- xs: SuccessDi sposi ti on>
(Succesful | Unsuccesf ul )
</ muws- p2- xs: SuccessDi sposition> ?
<muws- p2- xs: Si t uat i onTi me>xs: dat eTi me</ nuws- p2- xs: Si tuati onTi mne> ?
<muws- p2- Xs: Priority>xs: short </ muws- p2-xs: Priority> ?
<muws- p2- Xs: Severi ty>xs: short </ muws- p2- xs: Severity> ?
<muws- p2- Xxs: Message>muws: LangSt ri ng</ nuws- p2- xs: Message> ?
<muws- p2- Xs: Substi t ut abl eMsg Msgl d="xs: string” Mgl dType="xs: anyURl ">
<muws- p2- xs: Val ue>xs: anySi npl eType</ nuws- p2- xs: Val ue>*
</ muws- p2- xs: Substi t ut abl eMsg> ?
</ muws- p2- xs: Si t uati on>

muws-p2-xs:Situation/muws-p2-xs:SituationCategory categorizes the type of the situation
that caused the event report. The values, listed below, represent the names of elements in the
muws-p2-xs namespace. The categories are listed in the order of precedence. In a case where
there may be some ambiguity about which category to use, the higher precedent category
SHOULD be used. The ordering of situation categories is based on experimental data showing
relative importance of various types of events. The use of a higher precedent category permits
more effective and timely correlation and analysis of events that may indicate the presence of a
serious problem. Details and examples for use of the following values are documented in
Appendix F. This element is REQUIRED.

AvailabilitySituation
CapabilitySituation
ConfigureSituation
StopSituation
StartSituation
RequestSituation
DestroySituation
CreateSituation
DependencySituation
ConnectSituation
ReportSituation
OtherSituation

muws-p2-xs:Situation/muws-p2-xs:SuccessDisposition in the case where this situation is
triggered by a command, this value specifies a successful disposition of the command causing a
report of this situation. This element is OPTIONAL and should not be included if the situation is
not the result of a command. The element is a restriction of the type xs:string allowing the
following values:

Successf ul
Unsuccessf ul

muws-p2-xs:Situation/muws-p2-xs:SituationTime represents the date and time an event is
observed. If the value does not include a time zone designation,or, if the value does not use ‘Z’
for UCT, then the value MUST be interpreted as having a time zone of UCT. The value of
SituationTime MUST provide granularity as precise as supported by the generating platform. This
is a REQUIRED element and MUST be provided by the component acting as the originator of an
event.
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muws-p2-xs:Situation/muws-p2-xs:Priority represents the importance of an event. This
element supports management functions requiring an event to be associated with a priority. This
is an OPTIONAL element. Values are constrained to a range from 0 through 100. The predefined
priorities are:

Low (10)
Medium (50)
High (70).
Other priorities MAY be used but MUST NOT be less than O or greater than 100.

muws-p2-xs:Situation/muws-p2-xs:Severity represents the perceived severity of the status the
event is describing with respect to the application that reports the event. This element supports
management functions requiring an event to be associated with a severity. This is an OPTIONAL
element. Severity levels, based upon the DMTF CIM Alert Indications Perceived Severity, are as
follows:

6 (Fatal): a condition is unrecoverable and the service is no longer available.

5 (Critical): a condition affecting the service has occurred. Immediate corrective action is
required.

4 (Major): a problem of relatively high severity has occurred. It is likely that normal use of
the service is impeded.

3 (Minor): a problem of relatively low severity has occurred. It is unlikely that normal use
of the service is impeded.

2 (Warning): a problem affecting the service may occur. Diagnostic and corrective action
is recommended.

1 (Information): a message output considered as normal and expected. For example, a
process begins, a process finishes, or status information is displayed.

0 (Unknown): a severity level cannot be determined.

muws-p2-xs:Situation/muws-p2-xs:Message represents the text accompanying an event. This
is typically the resolved message string in a human-readable format, as rendered for a specific
locale, and is of type muws-p2-xs:LangString which is an extension of xs:string requiring the
xml:lang attribute. This is an OPTIONAL property. While the string length for Message is
unbounded, it is RECOMMENDED that the string length for Message does not exceed 1024
characters.

muws-p2-xs:Situation/muws-p2-xs:SubstitutableMsg — represents the message data in a
substitutable form. The attributes Msgld and MsgldType indentify the base message type and
text. The element value contains the data that will be formatted according to the formatting rules
defined by the Msgld. This is an OPTIONAL element. However, if this element is used, it must
contain all the attributes and elements specified below.

muws-p2-xs:Situation/muws-p2-xs:SubstitutableMsg/@muws-p2-xs:Msgld specifies the
message identifier of an event. This identifier SHOULD be a unique value string, consisting of
alphanumeric or numeric characters. The value can be as simple as a string of numeric
characters that identify a message in a message catalog. As an alternative, the value can be a
multipart string of alphanumeric characters, for example, DBT1234E. This is a REQUIRED
attribute. The maximum string length for Msgld MUST NOT exceed 256 characters. The
MsgldType attribute indicates the formatting type of the Msgld.

muws-p2-xs:Situation/muws-p2-xs:SubstitutableMsg/@muws-p2-xs:Msgld Type specifies
the meaning and format of the Msgld. This is a REQUIRED attribute. The type of the MsgldType
attribute is a URI.

muws-p2-xs:Situation/muws-p2-xs:SubstitutableMsg/muws-p2-xs:Value can be of any
simple type. There are one or more occurrences of this element with each occurrence containing
an xsi:type attribute defining the type of the contained data. This element is used to pass data
values that are substituted as a message is formatted. This element is OPTIONAL. A Msgld and

wd-wsdm-muws-part2-1.0
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MsgldType define rules to map parameters into a composed message, based upon the order of
the Value elements.

As an example, a minimal SituationType report for the initiation of a requested restart (at 6:06PM
in Greenwich on Nov 11, 2004) would be as follows.

<muws- p2- xs: Si tuati on>
<muws- p2- xs: Si t uat i onCat egor y>
<foo: Restartlnitiated>
<muws- p2- xs: Start Si tuati on/ >
</foo:Restartlnitiated>
</ muws- p2- xs: Si t uat i onCat egor y>
<muws- p2- xs: SuccessDi sposi ti on>Succesf ul </ muws- p2- xs: SuccessDi sposi ti on>
<muws- p2- xs: Si tuati onTi me>2004-11- 11T18: 06: 00Z
</ muws- p2- xs: Si t uati onTi me>
<muws- p2- xs: Message xml : | ang="en” >
Managed Thing XXX: restart processi ng begun
</ muws- p2- xs: Message>
</ muws- p2- xs: Si t uat i on>

Please note, as outlined in the description of muws-p2-xs:CategoryType, the most general
situation classification appears as the innermost element within the XML nest.

2.5.2 Topics for capabilities

For each capability defined by MUWS, topics are defined that encompasses every event related
to that capability. For example, if a property related to capability “foo” changes, then a notification
is sent to subscribers of the topic corresponding to a change event on this property, as described
by [WS-RP]. Concurrently, since this property is associated with the “foo” capability, a notification
is also sent to subscribers of the topic encompassing change events associated with capability
“foo”.

Appendix E contains the XML description of all the topics defined in the MUWS specification. The
sections of this document that define a capability also define the topic(s) associated with that
capability. The following MUWS topics encompass every event associated with the capability
defined in MUWS Part 1:

The muws-events:ldentityCapability topic defined below is used for events related to the Identity
capability.

<wst op: Topi ¢ nanme="IldentityCapability"
nessageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

The muws-events:ManageabilityCharacteristicsCapability topic defined below is used for events
related to the ManageabilityCharacteristics capability.

<wst op: Topi ¢ nanme="Manageabi | i tyCharacteristi csCapability"
nessageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

The muws-events:CorrelatablePropertiesCapability topic defined below is used for events related
to the CorrelatableProperties capability.

<wst op: Topi ¢ nane="Corr el at abl eProperti esCapabi | ity"
nessageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

2.6 Representation of Categorization Taxonomies in XML

In the description of several manageability capabilities, categories of information are organized in
taxonomies. This is for example the case for the categories of relationships between manageable

wd-wsdm-muws-part2-1.0
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resources, for operational states of resources, etc. In order to convey category information,
including taxonomy lineage, to a manageability consumer, and, in order to represent XML
information instances, the following convention is used:

MUWS defines an XML Schema complex type called CategoryType. The content of XML
elements of this type is any XML element. When an element is defined of this type, it MUST obey
the following rules:

The element and each descendant has, at most, one child element.
The top-level element and each descendant represent one category in a taxonomy.

The top level element represents the most specialized category. Each element
represents a more specialized category than the category represented by the element it
contains, if any.

The CategoryType XML Schema type is declared as follows:

<xs: conpl exType nanme=" Cat egoryType” >
<xSs:sequence>
<xs:any nanespace="##any” m nQccurs="0" processContents="|ax"/>
</ xs: sequence>
</ xs: conpl exType>

The CategoryType type is used to declare an XML element containing instances of general, or
unqualified, category information. The CategoryType type is also used to derive an XML Schema
type representing a specific category, for example, a relationship among resources, or among
operational states.

Category information MUST be declared as follows:
An XML element declaring which QName identifies the semantics of the category.

The XML element declaring an XML Schema type which is a restriction of muws-p2-
xs:Category, or a specialized XML Schema type derived from some other refinement of
muws-p2-xs:Category, for example, muws-p2-xs:RelationshipType.

The contents of the XML element MUST be either:

The one XML element corresponding to the generalization of the currently declared
category

The empty sequence. This case occurs if the declared category does not have any
generalizations. For example, the declared category might be the top of a taxonomy.

For example, assume that information about a maintenance state is represented, using the
approach described above. In this example, “off-for-maintenance” is a substate of “offline”, which
is a substate of a resource being “unavailable”. The XML representation for this example follows:

<mydomai n: O f - f or - Mai nt enance>
<mydomai n: O fl i ne>
<anyr esour ce: Unavai | abl e/ >
</ nmydomai n: O fl i ne>
</ mydomai n: O f - f or - Mai nt enance>

By processing the XML information, a manageability consumer may learn that a resource is in a
state identified by the mydomain:Off-for-Maintenance element. However, at the same time, if the
manageability consumer is not aware of definitions and semantics associated with the mydomain
namespace, the consumer may safely assume the resource is in the commonly known state
identified by anyresource:Unavailable. Since the most specialized elements are first encountered,
a consumer can generally stop processing an element of type muws-p2-xs:Category as soon as it
reaches an element the semantic of which it understands.

wd-wsdm-muws-part2-1.0
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3 Capabilities applicable to manageable
resources

This section defines capabilities applicable to manageable resources. The capabilities defined in
this section complement the capabilities defined in MUWS Part 1.

3.1 Description

The manageability capability URI for the description capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Description

3.1.1 Definition

Figure 1 shows a UML representation of the Description capability.

MUWS::Description

Caption[0..*]
Description[0..*]
Version[0..1]

Figure 1: MUWS Description

3.1.2 Properties

This capability defines the following properties:

<muws- p2- xs: Capt i on>muws- p2- xs: LangSt ri ng</ muws- p2- xs: Capti on> *

muws-p2-xs:Caption contains a descriptive name for the manageable resource.. The Caption
property is intended for human consumption. A Caption is expected to be short and is suitable for
display next to a graphic icon. Caption is a read-write, optional property with a cardinality of O to
many. Caption is of type muws-p2-xs:LangType, which is a restriction of xs:string carrying an
xml:lang attribute. This attribute contains a language identifier as defined by [RFC3066]. There
can not be more than one Caption per language identifier.

Metadata for Caption:

It is Mutable
It is Modifiable
It has the following Capability metadata item:

<muws- p2- xs: Capabi | i ty>
http://docs. oasi s- open. or g/ wsdm 2004/ 12/ nuws/ capabi | i ti es/ Descri pti on
</ muws- p2- xs: Capabi | i ty>

<muws- p2- xs: Descri pti on>muws- p2- xs: LangSt ri ng</ muws- p2- xs: Descri pti on> *

muws-p2-xs:Description is a string containing a description for the resource being managed.
The Description property is intended for human consumption. A Description is expected to be
longer and more detailed than a Caption. Description is a read-write optional property with a
cardinality of 0 to many. Description is of type muws-p2-xs:LangType, which is a restriction of
xs:string carrying an xml:lang attribute. This attribute contains a language identifier as defined by
[RFC3066]. There cannot be more than one Description per language identifier.

Metadata for Description:

wd-wsdm-muws-part2-1.0
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It is Mutable
It is Modifiable
It has the following Capability metadata item:

<muws- p2- xs: Capabi | i ty>
http://docs. oasi s- open. or g/ wsdm 2004/ 12/ nuws/ capabi | i ti es/ Descri pti on
</ muws- p2- xs: Capabi | i ty>

<muws- p2- xs: Ver si on>xs: st ri ng</ muws- p2- xs: Ver si on> ?

muws-p2-xs:Version is a string representing the version of the resource being managed. MUWS
does not specify how this string is constructed. The Version string can be specified by any
domain-specific specification that uses MUWS. Version is an optional property with a cardinality
of 0 tol.

Metadata for Version:

It is Mutable
It is Modifiable
It has the following Capability metadata item:

<muws- p2- xs: Capabi | i ty>
http://docs. oasi s- open. or g/ wsdm 2004/ 12/ nuws/ capabi | i ti es/ Descri pti on
</ muws- p2- xs: Capabi | i ty>

3.1.3 Events

The muws-events:DescriptionCapability topic defined below is used for events related to the
Description capability.

<wst op: Topi ¢ nanme="Descri ptionCapability"
nessageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

3.2 State

The manageability capability URI for the State capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/State

3.2.1 Definition

A resource may exhibit behavior according to one or more state models. Since a single definition
of an operational state model is not sufficient for all types of resource, the State capability is a
means to allow different state models to be used by different resources. The state capability
provides a pattern for representing any type of state or state model that a manageable resource
can expose. This section uses operational state as an example to illustrate the application of this
pattern to a simple state model.

Although MUWS defines no state model, there should be a very limited and well defined set of
states to facillitate interoperability. Each state is identified by a URI. This URI is exposed by a
resource via some resource property.

This capability does not define any specific property, operation or event. A manageability
endpoint is said to provide this capability if at least one property exposes state information and
follows the pattern described in section 3.2.3.2.

wd-wsdm-muws-part2-1.0
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3.2.2 Describing State Models

Each state in a state-machine has a well-defined meaning. It is possible to reuse state definitions
in different state machines. States are identified by an element with a particular QName, using
the taxonomy scheme defined in section 2.6.

States in the state model may have duration. Transitions between states are considered to be
instantaneous.

States can have sub-states that MUST be wholly contained within a higher-level state.

A state model may also define an operation that can be used to affect some transition in the
model. Note that a transition may also occur as a result of some internal or external event on the
resource.

Each state machine has an associated resource property element exposing a read-only view of
the current state of the state machine. Therefore, a consumer cannot change a resource state by
modifying a state resource property.

There may be more than one possible transition between two states in the state model. The
individual transitions between states are identified by a URI. This identification allows, for
example, a receiver of state transition notifications to discern which transition occurred.

Figure 2 shows a simple state model that is used as an example in this section — it does not
constitute the specification of a recommended state model.

Down

stop() Stopped start()
{ )
Failed stop() Up

A |

[failed]

Figure 2: Example Operational State Model

In this example, the state machine is identified by URI
http://example.com/StateModels/SimpleOperationalState, bound to namespace prefix exns.

In this example, the state model has four states. Each state is represented by elements with a
QName, as follows:

exns:Down

This QName corresponds to the “Down” state in the UML diagram. A resource in this
state is unable to perform any of its functional tasks.

exns:Stopped

This QName corresponds to the “Stopped” sub-state of the “Down” state in the UML
diagram. Since this state is a sub-state of the “Down” state, it follows that a resource in
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the "Stopped" sub-state is unable to perform any of its functional tasks A manageable
resource exposing this state model can be started from the "Stopped" sub-state.

exns:Failed

This QName corresponds to the “Failed” sub-state of the Down state in the UML diagram.
Since this state is a sub-state of the “Down” state, it follows that a resource in the "Failed"
sub-state is unable to perform any of its functional tasks. A manageable resource
exposing this state model can not be started directly from the “Failed” sub-state. Such a
resource must first transition to the “Stopped” sub-state.

exns:Up
This QName corresponds to the “Up” state in the UML diagram. A resource in this state is
able to perform at least some of its functional tasks.

3.2.3 Information Markup Declarations

3.2.3.1 Representation of States

A state, as represented in a state model, may be a top level state or a state that is nested within
another state according to some defined taxonomy. MUWS defines a way to represent a state
category and its taxonomy lineage, but an actual definition of any categoriy is specific to a
particular resource management model. Therefore MUWS defines no state model. In other
words, MUWS specifies only the mechanism used to convey a state category in XML. The
MUWS mechanism applied to the representation of states is defined as follows:

muws-p2-xs:StateType XML Schema type is declared as follows

<xs: conpl exType nane=" St at eType” >
<xs: conpl exCont ent >
<xs: ext ensi on base="nuws- p2- xs: Cat egoryType”"/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>

The muws-p2-xs:StateType type is used to declare an XML element containing an instance of
state.

A state MUST be declared as follows:
An XML element declaring which QName identifies the semantics of the state.

The XML element has an XML Schema type of muws-p2-xs:StateType,, or a restriction of
muws-p2-xs:StateType.

The contents of the XML element MUST be either:

The one XML element that corresponds to the state containing this state. In other
words, this state is a sub-state of another state.

The empty sequence. This case occurs if this state is not a sub-state of another
state.

For example, the “Failed” state in the example above is a sub-state of the “Down” state. An
instance of the “Failed” state may be represented, using the rules described above, by the
following XML fragment:

<my: St at eTypel nst anceEl enent xsi:type="StateType”>
<exns: Fai | ed>
<exns: Down/ >
</ exns: Fai | ed>
</ ny: St at eTypel nst anceEl enent >

wd-wsdm-muws-part2-1.0
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3.2.3.2 Representation of state

MUWS defines the following Global Element Declaration (GED) to represent an instance of a
state:

<muws- p2- xs: St at e>nuws- p2- xs: St at eType</ nuws- p2- xs: St at e>

The State element provides a representation of the state of a manageable resource. The State
element follows the convention for the muws-p2-xs:CategoryType type described in section 2.6.
This convention allows the rendering of a hierarchy of states and sub-states. State values are
defined in the operational state model for the resource. This specification does not define the
operational state model for any resource.

3.2.3.3 Representation of state transition

MUWS defines the following Global Element Declaration (GED) which contains an XML
representation of a change of state in a state model.

<muws- p2- xs: StateTransi tion Ti me“xs: dateTi ne”
Transitionldentifier=" xs:anyURl"?>
<muws- p2- xs: Ent er edSt at e>muws- p2- xs: St at eType</ nuws- p2- xs: Ent er edSt at e>
<muws- p2- xs: Previ ousSt at e>nuws- p2- xs: St at eType</ nuws- p2-
xs: Previ ousSt at e>?
{any} *
</ muws- p2- xs: St at eTransi ti on>

muws-p2-xs:StateTransition is used for representing information about a state change.

muws-p2-xs:StateTransition/@muws-p2-xs:Time attribute indicates the time at which the
transition occurred (transitions are assumed to be instantaneous). This attribute is REQUIRED.

muws-p2-xs:StateTransition/@muws-p2-xs:Transitionldentifier attribute indicates the actual
transition that occurred. This attribute is OPTIONAL and may be omitted where, for example,
there is only one transition between the EnteredState and the PreviousState.

muws-p2-xs:StateTransition/muws-p2-xs:EnteredState element indicates which state has
been entered during the transition. This element is REQUIRED.

muws-p2-xs:StateTransition/muws-p2-xs:PreviousState element indicates the state that the
resource was in immediately prior to the state change occurring. This element is OPTIONAL to
allow for the time between the state model being created in some initial state, for example when
the resource is created, and the time of the transition from that initial state.

3.2.4 Properties

This capability does not define any standard property.

A capability defining a state model SHOULD define a resource property that exposes the state., It
is RECOMMENDED that a state model also define a resource property that exposes the last
state transition.

The property used to expose the state must either contain the muws-p2-xs:State element or be of
type muws-p2-xs:StateType. The name of the property can be any nhame meaningful to the state
model defined in the capability. There may be multiple state capabilities, and therefore multiple
state properties for a resource. The metadata for this property SHOULD include the possible
values. That is, the state model should provide a list of states in the state model.

The property to represent the last transition, if such a property is provided, must contain the
element muws-p2-xs:StateTransition. The name of the last transition property can be any name
meaningful to the state model. There may be multiple state capabilities and multiple properties
exposing the last transition.
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3.2.4.1 Example

Examples of resource properties for an operational state capability could be specified as follows:

<f 00: Oper at i onal St at e>
<muws- p2- xs: St at e>. . . </ muws- p2- xs: St at e>
</ f oo: Oper at i onal St at e>
<f 0o: Last Qper at i onal St at eTransi ti on>
<muws- p2- xs: StateTransi ti on>. .. </ muws- p2-xs: StateTransi ti on>
</ f oo: Last Oper at i onal St at eTr ansi ti on>?

The following fragment provides an example from a resource properties instance document
containing the properties defined in this example:

<f 0o: Oper ati onal St at e>
<muws- p2- xs: St at e>
<exns: Fai | ed><exns: Down/ ></ exns: Fai | ed>
</ muws- p2- xs: St at e>
</ f oo: Qper at i onal St at e>
<f 0o: Last Qper at i onal St at eTr ansi ti on>
<muws- p2- xs: StateTransi ti on Ti me="2004-03-11T11: 30: 562"
Transitionldentifier="http://exanpl e.con Si npl eOper ati onal St at e/ T/ Fai | ed” >
<nmuws- p2- xs: Ent er edSt at e>
<exns: Fai | ed><exns: Down/ ></ exns: Fai | ed>
</ muws- p2- xs: Ent er edSt at e>
<muws- p2- Xs: Pr evi ousSt at e>
<exns: Up/ >
</ muws- p2- xs: Previ ousSt at e>
</ muws- p2- xs: St at eTransi ti on>
</ f oo: Last Oper at i onal St at eTr ansi ti on>

In this example, the foo:OperationalState property contains the current operational state of the
resource, using the muws-p2-xs:State element defined in section 3.2.3.2. The
foo:LastOperationalStateTransition property contains a description of the most recent operational
state transition for the resource, using the muws-p2-xs:StateTransition element as defined in
section 3.2.3.2.

3.2.5 Operations

A capability defining a state model usually defines any operations that can be used to cause
some of the transitions within the state model. These operations are specific to the resource and
its state model.

3.2.6 Events

The muws-events:StateCapability topic defined below is used for events related to the State
capability.

<wst op: Topi ¢ nanme="St at eCapabi | ity"
nessageTypes="rmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

Itis RECOMMENDED that resources send a notification on a transition between states. The topic
defined for the State capability SHALL be used to publish such notifications. If a resource sends
such a notification, then the notification message MUST contain at least the XML element
representing a state transition (muws-p2-xs:StateTransition).

To obtain events about a certain state transition, a subscriber can use a Selector, on the
notification subscription, to select only those events containing the required muws-p2-
xs:Transitionldentifier element in the notification content, or, a combination of muws-p2-
xs:EnteredState and muws-p2-xs:PreviousState elements in the notification content. The Selector
mechanism is described in [WSN].
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To filter for events about entry into a particular state or set of states, a Selector expression based
on the muws-p2-xs:EnteredState element can be used. To filter for events about exit from a
particular state or set of states a Selector expression based on the muws-p2-xs:PreviousState
element can be used.

3.3 Operational Status

The manageability capability URI for this capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/OperationalStatus

3.3.1 Definition

The operational status capability defines a simple representation of the availability of a resource.
This is expressed in terms defined by MUWS. These terms are independent of any specific state
model, as defined by domain experts. An operational status property reflects whether the
resource is available, unavailable, or degraded. Operational status does not conform to a specific
state model. Rather, each value may correspond to more than one state in the operational state
model, and conversely more than one operational status value may correspond to a single state
in the operational state model. The manageable resource provides the appropriate mapping from
state to status and sets the OperationalStatus property accordingly.

Figure 3 shows the UML representation of the Operational Status capability.

MUWS:OperationalStatus
OperationalStatus[1]

Figure 3: Operational Status

3.3.2 Properties

The operational status properties and elements are specified as follows:

<muws- p2- xs: Oper at i onal St at us>
(Avai |l abl e| Parti al | yAvai | abl e| Unavai | abl e| Unknown)
</ muws- p2- xs: Oper at i onal St at us>

The following fragment provides an example from a resource properties instance document
containing this property:

<nmuws- p2- xs: Oper at i onal St at us>Avai | abl e</ muws- p2- xs: Oper at i onal St at us>

The muws-p2-xs:OperationalStatus property is of type muws-p2-xs:OperationStatusType. The
type is a restriction of xs:string and provides a simple indication of the availability of the resource,
independent of the potentially complex operational state model. This property has a cardinality of
1. The valid values are:

Available: This value indicates that a manageable resource is operating normally within
any configured operating parameters, and is able to perform all functional tasks.
PartiallyAvailable: This value indicates that a manageable resource is operating, but
outside of configured operating parameters. A manageable resource reporting this
operational status is able to perform some, but not all, functional tasks. A manageable
resource may, for example, be in the process of starting or a resource may be lacking
some resource it needs to perform.

Unavailable: This value indicates that a manageable resource is not operating, and is not
able to perform any functional tasks. A manageable resource may have been stopped,
or may have failed.

Unknown: This value indicates that a manageable resource is unable to report status at
this time.
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Metadata for OperationalStatus:

It is Mutable
It is not Modifiable
It has the following Capability metadata item:

<muws- p2- xs: Capabi | i ty>
http://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ capabi | i ti es/ Oper ati onal St at us
</ muws- p2- xs: Capabi | i ty>

3.3.3 Events

The muws-events:OperationalStatusCapability topic defined below is used for events related to
the Operational Status capability.

<wst op: Topi ¢ nane="Cper at i onal St at usCapabi lity"
nessageTypes="muws- pl- xs: Managenent Event " >
</ wst op: Topi c>

No specific event is defined, since the notification on property value change provided by WS-
ResourceProperties is sufficient, when applied to the muws-p2-xs:OperationalStatus property.

3.4 Metrics

The manageability capability URI for this capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Metrics

3.4.1 Definition

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.

Figure 4 presents the Metrics capability.

MUWS::Metrics
CurrentTime[1]

Figure 4: MUWS metrics

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.

3.4.2 Information Markup Declarations

The following schema fragment 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:attributeG oup name="MetricAttributes">
<xs:attribute name="Reset At" type="xs:dateTi ne"/>
<xs:attribute name="Last Updat ed" type="xs: dateTi ne"/>
<xs:attribute name="Duration" type="xs:duration"/>
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</ xs:attributeG oup>

(MetricAttributes) attribute group MUST be included in every metric type or metric type property
element declaration.

(MetricAttributes)/ResetAt indicates the time when a metric value was reset. See the definition
of muws-p2-xs:TimeScope for information on when to provide this attribute If the attribute value
does not include a time zone indication, or Z for UTC, then the value MUST be interpreted as
UTC.

(MetricAttributes)/LastUpdated indicates the last update time of a metric value. If the value
does not include a time zone indication, or Z for UTC,, then the value MUST be interpreted as
UTC.

(MetricAttributes)/Duration indicates the time over which a metric value was collected, counted,
or measured previous to the LastUpdated time. 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.

The following metric type definition is an example of how a metric attribute is incorporated into a
metric type. All metric types MUST incorporate the muws-p2-xs:MetricAttributes attribute group.

<xs: conpl exType nanme="M/Exanpl el nt eger Metri cType" >
<xs: si npl eCont ent >
<xs: ext ensi on base="xs:i nt eger">
<xs:attributeG oup ref="nuws-p2-xs: MetricAttributes"/>
<xs:anyAttribute nanespace="##ot her" processContents="|ax"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>

The following fragment shows an example instance of the above metric type.

<M/l nt eger Metric
Last Updat ed="2004- 03-11T11: 30: 562"
Dur at i on=" PT1H" >
12345
</ M/l nt eger Metri c>

3.4.3 Metadata

The following metadata is applicable to any property that is a metric:

It is Mutable
It is not Modifiable
It has the following Capability metadata item:

<muws- p2- xs: Capabi | i ty>
http://docs. oasi s- open. or g/ wsdm 2004/ 12/ muws/ capabi | i ti es/Metri cs
</ muws- p2- xs: Capabi | i ty>

The following additional metadata items are defined for a property that is a metric:

<muws- p2- xs: ChangeType>( Count er | Gauge| Unknown) </ muws- p2- xs: ChangeType>

muws-p2-xs: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.
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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: Ti neScope>
(I'nterval | Poi ntlnTi me| Si nceReset)
</ muws- p2- xs: Ti mreScope>

muws-p2-xs: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: gat heri ngTi me>
(OnChange| Peri odi c| OnDermand| Unknown)
</ muws- p2- xs: gat heri ngTi me>

muws-p2-xs:GatheringTime is an enumeration indicating under which circumstance the value of
a metric is updated. A property that is a metric MUST include a single instance of muws-p2-
xs:GatheringTime in its metadata description. Each muws-p2-xs:GatheringTime value is
interpreted as follows:

OnChange - the value of a metric is updated whenever a change occurs to the quantity
measured.

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.

<muws- p2- xs: Cal cul ati onl nt er val >xs: dur ati on</ muws- p2-
xs: Cal cul ati onl nt erval >

muws-xs-p2:Calculationinterval represents the interval at which a value of a metric is gathered
or calculated by a resource. The value of a metric is not updated during a calculation interval.
Unlike Duration, which can change every time the metric is updated, the value of
Calculationinterval is expected to change rarely. This is because Calculationinterval is used only
for a value of a metric that is updated at regular intervals.

<muws- p2- xs: Metri cG oup>xs: anyURl </ muws- p2- xs: Metri cG oup>
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muws-p2-xs:MetricGroup indicates that a metric property is a member of a group of metrics. A
metric property MAY be a member of zero or more metric groups. A metric group is identified by a
URI. Each metric property included in a metric group MUST have a muws-p2-xs:MetricGroup
element containing an identical URI. A metric property MAY include zero or more muws-p2-
xs:MetricGroup elements in its metadata description. Each muws-p2-xs:MetricGroup element
represents a membership of the metric property in a metric group.

3.4.4 Properties

The following fragment provides the specification of a resource metrics property:

<muws- p2- xs: Cur rent Ti me>xs: dat eTi me</ muws- p2- xs: Cur rent Ti me>

muws-p2-xs:CurrentTime contains the current time, as known to a resource, when a property
was retrieved from a manageable resource. This property is useful to a manageability consumer,
in the absence of a time synchronization mechanism, when analyzing the time values received
from a manageability endpoint. muws-p2-xs:CurrentTime is a read-only mandatory property with
a resource cardinality of 1.

The Metrics capability requires the muws-p2-xs:CurrentTime property to be present in a resource
property.,The muws-p2-xs:CurrentTime property provides a reference point for time-based
attributes, as defined by metric data types. Note that muws-p2-xs:CurrentTime is not a metric.
Rather, it is a property of type xs:dateTime defined as part of the “Metrics” capability,
consequently, any reset operations has no effect on muws-p2-xs:CurrentTime.

3.4.5 Events

The muws-events:MetricsCapability topic defined below is used for events related to the Metrics
capability.

<wst op: Topi ¢ name="MetricsCapability"
nessageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

WS-ResourceProperties specifies the ability to define optional topics for a resource property that
can emit notifications when a value changes. These topics allow a consumer to request
notifications on an update of a metric property.

3.5 Configuration

The manageability capability URI for this capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Configuration

3.5.1 Definition

A configuration property is any resource property exposing a value that, when changed, changes
some operational behavior of the resource.

The value of a configuration property may be changed directly by a set operation, or, may be
changed as a side effect of some other operation.

3.5.2 Properties

MUWS does not define any required property for the Configuration capability. Domain experts
can define configuration properties which are then marked as associated with the configuration
capability. The metadata for a configuration property MUST be:

It is Mutable
It is Modifiable only if the WS-ResourceProperties SetResourceProperty operation can be used to
change the value of the property. It is not Modifiable if the property is changed only as a side
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effect.
It has the following Capability metadata item:

<muws- p2- xs: Capabi i ty>

http://docs. oasi s- open. or g/ wsdnif 2004/ 12/ muws/ capabi | i ti es/ Confi gurati on

</ muws- p2- xs: Capabi | i ty>

3.5.3 Operations

WS- ResourceProperties SetResourceProperty operation MAY be used to change a configuration

value.

3.5.4 Events

The muws-events:ConfigurationCapability topic defined below is used for events related to the

Configuration capability.

<wst op: Topi ¢ nanme="Confi gurati onCapability"
nessageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>
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4 Capabilities applicable to management in
general

Section 3, "Capabilities applicable to manageable resources”, when merged with the capabilities
defined in [MUWS Part 1], provide the list of manageability capabilities defined by MUWS. This
section provides management-related capabilities that are different from manageability
capabilities.

A manageability capability is offered by a manageability representation and a manageability
capability applies to a resource as represented by a manageability representation. In contrast, a
management-related capability can be offered by any endpoint of a Web service, not just a
manageability endpoint.

The function of a management-related capability is related to the management of a resource, but
it is not necessarily offered directly by a manageability endpoint of a resource. For example, the
capability to help a manageability consumer discover a new manageable resource can be
provided by a registry instead of by a management representation of the resource. As another
example, a manageable resource may provide information about relationships in which it
participates. The information about a relationship may also provide valid information for another
entity or resource that is not manageable, like a registry, maintaining and providing relationship
information about a resource without the resource providing the relationship information directly.

4.1 Relationships

The manageability capability URI for this capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Relationships

4.1.1 Definition

A relationship is an N-ary association between resources. A relationship may have properties and
other characteristics. One of these properties is a type that conveys the semantic of the
relationship. The resources involved in the relationship are called participants. Each participant
has a role in the relationship. The participants may or may not be manageable resources in the
MUWS sense. The notion of “direction” of a relationship is a semantic interpretation based on role
definitions. There could be many instances of relationships between many instances of
resources. The arrows in Figure 5 depict navigability, which means that by following the arrow
one could resolve what the end points to (reference).

relationship

="

role ¥
g ]
19‘9‘

| resource I

Ay

| manageable resource |

Figure 5: Relationship conceptual model
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Note that this capability is not limited to manageable resources and can be exposed by any
resource that wants to expose relationships that it knows about.

Figure 6 is a UML representation of the relationship capability.

MUWS::Relationship

Relationship[1]
<<event>> RelationshipCreated[0..1]
<<event>> RelationshipDeleted[0..1]

QueryRelationshipsBy Type()

Figure 6: Relationship capability

A relationships may become stale. The information about a relationship should be validated,
either manually or automatically, before it can be relied upon. Exposing the information about a
relationship should be considered a potential security risk if a participating resource should not be
visible for security reasons.

4.1.2 Information Markup Declarations

4.1.2.1 Representation of Categories of Relationships

A relationship may be categorized as a certain type of relationship. A relationship type defines the
semantics of the relationship. One relationship type may be a specialization or generalization of
another type..This defines a taxonomy of relationship categories. MUWS defines a way to
represent a type and its taxonomy lineage, but the actual definition of a relationship type is
specific to a resource management model. Therefore, no relationship type is defined by MUWS.
In other words, MUWS specifies only the mechanism to convey a relationship type, or category,
in XML as follows.

RelationshipTypeType type is declared as follows

<xs: conpl exType nane="Rel ati onshi pTypeType” >
<xs: conpl exCont ent >
<xs: ext ensi on base="nuws- p2- xs: Cat egoryType"/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>

The RelationshipTypeType type is used to declare an XML element containing instances of
relationship type information.

The relationship type information MUST be declared as follows:
An XML element declaring which QName identifies the semantics of a relationship type..

The XML element MUST be declared with an XML Schema type that is a restriction of
RelationshipTypeType.

The contents of the XML element MUST be either

The only one XML element corresponding to the generalization of the currently
declared relationship type

The empty sequence, if the currently declared relationship type does not have a
generalization, such as the top of a taxonomy.

For example, the “USB attached” relationship type may be generalized to the “Bus connected”
type which, in turn, may be generalized to the “Generally linked” type. An instance of the “USB
attached” relationship type information may be represented in the following XML fragment by
using the rules described above:

<ny: Rel ati onshi pTypel nst anceEl enent xsi:type="Rel ati onshi pTypeType” >
<usb: At t ached>
<bus: Connect ed>
<gener al | y: Li nked/ >
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<bus: Connect ed>
</ usb: At t ached>
</ nmy: Rel ati onshi pTypel nst anceEl enent >

4.1.2.2 Representation of an Instance of a Relationship

MUWS defines the following Global Element Declaration (GED) to represent an instance of a
relationship.

<muws- p2- xs: Rel ati onshi p>
<muws- p2- xs: Nane>xs: st ri ng</ muws- p2- xs: Nane> ?
<nuws- p2- xs: Type>nuws- p2- xs: Rel at i onshi pTypeType</ muws- p2- xs: Type>
<muws- p2- xs: Par ti ci pant >
<muws- pl- xs: Manageabi | i t yEndpoi nt Ref er ence/ > *
<muws- pl- xs: Resourcel d/ > ?
<muws- p2- xs: Rol e>xs: anyURI </ muws- p2- xs: Rol e>
{any} *
</ muws- p2- xs: Parti ci pant >
<nmuws- p2- xs: Parti ci pant/ >+
<muws- p2- xs: AccessEndpoi nt Ref er ence>
wsa: Endpoi nt Ref er enceType
</ muws- p2- xs: AccessEndpoi nt Ref er ence>?
{any} *
</ muws- p2- xs: Rel ati onshi p>

muws-p2-xs:Relationship/muws-p2-xs:Name is a human readable name for a relationship.
Name should not be used for machine reasoning about the semantics of a relationship. Type
should be used instead. This element is OPTIONAL.

muws-p2-xs:Relationship/muws-p2-xs:Type is the relationship type this relationship belongs
to. For example, linkage, containment, or dependency. .MUWS does not define any specific
relationship type. This is left to domain-specific models. MUWS only defines a way to convey the
type as part of the representation of a relationship. In order to allow relationships to be defined as
part of a taxonomy, the mechanism used by MUWS to represent relationship types leverages the
muws-p2-xs:CategoryType type defined in section 2.6. This element is REQUIRED.

muws-p2-xs:Relationship/muws-p2-xs:Participant contains information about a participant in
the relationship. There MUST be at least two participants, but there MAY be more than two
participants.

muws-p2-xs:Relationship/muws-p2-xs:Participant/muws-p1-
xs:ManageabilityEndpointReference is a reference to a WSDM manageability endpoint. This
GED is defined in part 1. It MAY be included if a participant is a WSDM manageable resource
and the provider wishes to expose this information.. If more than one manageability endpoint is
known, then more than one instance of this element MAY be present.

muws-p2-xs:Relationship/muws-p2-xs:Participant/muws-p1-xs:ResourcelD is a WSDM
manageable resource identifier which MAY be reported by the provider of relationship
information. This GED is defined in part 1. This information may be used to locate manageability
endpoints for a participant, or may be used for other purposes. For example, a resource identifier
SHOULD be used to express that the provider of relationship information is also a participant in a
relationship by returning its own resource identifier as one of the participants. Obviously, in order
for this assertion to work, the provider of relationship information must be a WSDM manageable
resource.

muws-p2-xs:Relationship/muws-p2-xs:Participant/muws-p2-xs:Role is a URI which identifies
the role a participant plays in a relationship. A participant role MUST be unique within a given
instance of the relationship. The set of valid roles is defined by a relationship type. This attribute
is REQUIRED.

muws-p2-xs:Relationship/muws-p2-xs:Participant/{any}* is an XML extensibility content
which MAY contain elements that further or otherwise describe a participant. For example, when
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a participant is an endpoint of a Web service, an EndpointReference element as defined by
MOWS MAY be included in the extensibility content to reference a functional or operational
endpoint of a Web service that participates in a relationship.

muws-p2-xs:Relationship/muws-p2-xs:AccessEndpoint is a reference to a Web service
endpoint which provides access to this relationship (if available). The endpoint MUST implement
the relationship access capability (see section 4.2).

The following is an example of a relationship information instance. The relationship is a WSDM
manageable network host myhost.myorg.org containing an attached SCSI disk. The SCSI disk is
not manageable by itself, but is exposed as a functional or operational endpoint of a Web service
(e.g. to read/write from the disk). The “containment” relationship is represented by the following
XML instance fragment:

<muws- p2- xs: Rel ati onshi p>
<muws- p2- xs: Name>SCS| di sk attached to the host conputer </ mws- p2-
xs: Name>
<muws- p2- xs: Type>
<scsi : Attached>
<bus: Connect ed>
<gener al | y: Li nked/ >
</ bus: Connect ed>
</ scsi : Att ached>
</ muws- p2- xs: Type>
<muws- p2- xs: Parti ci pant >
<muws- pl- xs: Manageabi | i t yEndpoi nt Ref er ence>
...EPR1L. ..
</ muws- pl- xs: Manageabi | i t yEndpoi nt Ref er ence>
<muws- pl- xs: Resour cel D>ur n: uui d: 123</ muws- p1- xs: Resour cel D>
<muws- p2- xs: Rol e>ur n: r ol e: bus: host </ nuws- p2- xs: Rol e>
<net op- xs: Host Nane>nyhost . nyor g. or g</ net op- xs: Nost Nanme>
</ muws- p2- xs: Parti ci pant >
<muws- p2- xs: Parti ci pant >
<muws- p2- xs: Rol e>ur n: r ol e: bus: devi ce</ mnuws- p2- xs: Rol e>
<scsi - xs: Port >2</ scsi - xs: Port >
<scsi - xs: CH>0</ scsi - xs: CH>
<scsi - xs: Busl| D>5</ scsi - xs: Busl D>
<scsi - xs: LUN>0</ scsi - xs: LUN>
<mows- xs: Endpoi nt Ref ence>
... EPR2. ..
</ mows- xs: Endpoi nt Ref er ence>
</ muws- p2- xs: Parti ci pant >
</ muws- p2- xs: Rel at i onshi p>

4.1.3 Properties
The Relationship capability defines the following property:

<muws- p2- xs: Rel ati onshi p/ > *

muws-p2-xs:Relationship is a representation of a relationship of which the provider of this
capability is aware. See section 4.1.2 for the definition of the Relationship element. The provider
of this capability is not necessarily a participant in any relationship represented by this property.

It is not recommended to request all values of the Relationship property with either wsrf-
rp:GetResourceProperty or wsrf-rp:GetMultipleResourceProperties operations as there may be
too many relationships. The use of the wsrf-rp:QueryResourceProperties operation is
RECOMMENDED when retrieving the Relationships property. A provider of this manageability
capability SHOULD, in general, support the wsrf-rp:QueryResourceProperties operation.
However, if the provider of this capability knows of just a few relationships, it MAY choose not to
support wsrf-rp:QueryResourceProperties operation.
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For example, the following request may be sent to retrieve all “Bus connected” relationships
which point to devices exposed as Web services.

<soap: Envel ope ...>
<soap: Header >

</ soap: Header >
<soap: Body>
<wsr f - r p: Quer yResour ceProperti es>
<wsr f-rp: Quer yExpr essi on
Di al ect="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >
bool ean(/*/ muws- p2- xs: Rel at i onshi p/ muws- p2- xs: Type/ */ bus: Connect ed and
[ */ muws- p2- xs: Rel ati onshi p/ muws- p2-
xs: Parti ci pant [ Rol e="urn: rol e: bus: devi ce”]/ nows- xs: Endpoi nt Ref er ence)
</ wsr f -rp: Quer yExpr essi on>
</ wsrf-rp: Quer yResour ceProperties>
</ soap: Body>
</ soap: Envel ope>

4.1.4 Operations

This capability defines the following message exchanges.

4.1.4.1 QueryRelationshipsByType

This operation is OPTIONAL. It is a shortcut to query relationships of the same type. The request
to perform this operation has a payload as follows:

<nuws- p2- xs: Quer yRel at i onshi psByType>
<nmuws- p2- xs: Request edType>xs: QNanme/ muws- p2- xs: Request edType> +
</ muws- p2- xs: Quer yRel at i onshi psByType>

muws-p2-xs:QueryRelationshipsByType is a Global Element Declaration (GED) which
identifies the operation requested.

muws-p2-xs:QueryRelationshipsByType/muws-p2-xs:RequestedType is a QName which
identifies the requested type(s) of relationship(s). When processing this request, the
manageability endpoint MUST return any available instance relationship that is of the requested
type or of any type that is a specialization of the requested type. There can be more than one
requested type, in which case any relationship instance corresponding to any requested type
MUST be returned.

The response to the above request is either a fault (any fault) or the following message:

<muws- p2- xs: Quer yRel at i onshi psByTypeResponse>
<muws- p2- xs: Rel ati onshi p/ > *
</ muws- p2- xs: Quer yRel ati onshi psByTypeResponse>

muws-p2-xs:QueryRelationshipsByTypeResponse is a GED which identifies a response to
the requested operation.

muws-p2-xs:QueryRelationshipByTypeResponse/muws-p2-xs:Relationship is a relationship
representation matching a requested type. There is one such element for each relationship
instance corresponding to at least one requested type.

This operation has the following Capability metadata item:

<muws- p2- xs: Capabi | i ty>
http://docs. oasi s- open. or g/ wsdm 2004/ 12/ muws/ capabi | i ti es/ Rel ati onshi ps
</ muws- p2- xs: Capabi | i ty>
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415 Events

To support notifications on a change in a relationship, the following notification topics are defined
in the manageable relationships capability:

<wst op: Topi ¢ nanme="Rel ati onshi pCreat ed” nessageTypes="nuws- p2-
xs: Rel ati onshi pCreat edNoti fi cation””>
<wst op: MessagePattern
Di al ect="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >/ / nuws- p1-
xs: Managenent Event [ count ( muws- p2- xs: Rel ati onshi pCreat edNot i fi cati on)=1]
</ wst op: MessagePat t er n>
</ wst op: Topi c>
<wst op: Topi ¢ name="Rel ati onshi pDel et ed” nessageTypes="nmuws- p2-
xs: Rel ati onshi pDel et edNot i fi cation”>
<wst op: MessagePattern
Di al ect="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >/ / nuws- p1-
xs: Managenent Event [ count ( muws- p2- xs: Rel at i onshi pDel et edNot i fi cati on) =1]
</ wst op: MessagePat t er n>
</ wst op: Topi c>

muws-events:ManageableRelationships/muws-events:RelationshipCreated indicates the
addition of a new relationship. It is RECOMMENDED that a consumer subscribe to this
notification with an appropriate selector against the content of notification messages in order to
reduce the volume of received messages. Each notification message contains at least the
following information:

<Rel at i onshi pCreat edNot i fi cati on>
<Rel ati onshi p/ >
</ Rel at i onshi pCreat edNot i fi cati on>

muws-events:ManageableRelationships/muws-events:RelationshipDeleted indicates
removal of an existing relationship. It is RECOMMENDED that a consumer subscribe to this
notification with an appropriate selector against the content of notification messages in order to
reduce the volume of received messages. Each notification message contains at least the
following information:

<Rel at i onshi pDel et edNot i fi cati on>
<Rel ati onshi p/ >
</ Rel at i onshi pDel et edNot i fi cati on>

4.2 Relationship Access Capability

The manageability capability URI for this capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/RelationshipAccess

4.2.1 Definition

Sometimes, a relationship is more than just a reflection of some physical fact. A relationship may
also have its own properties, operations, events, and lifecycle. In this case, interactions with a
relationship service could cause, as a side effect, a system or physical fact to be changed in
order to comply with the semantics of its role in the relationship. For this reason, we allow a
relationship to be exposed as an independent service. The provider of a Web service endpoint
supporting the Relationship Access capability also provides access to the participants in a
relationship. If this capability is supported, then an endpoint reference for a service implementing
the capability MUST contain sufficient information to allow a provider to disambiguate which
relationship is being accessed by a message exchange. An endpoint reference could be obtained
from the muws-p2-xs:Relationship/AcccessEndpointReference in relationship element defined in
section 4.1.2.2.
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The endpoint in this case is a WS-Resource, not a WSDM Manageable resource. Section 4.2.2
describes relationships as WSDM Manageable resources. The relationship access endpoint
supports any exchange of messages where the exchange is specific to a particular relationship
and management model, and, where the exchange is necessary in order to provide access to the
relationship.

The only other normative requirement is that if the relationship lifecycle is exposed by a provider
of this capability, then the Web service endpoint MUST implement the WS-ResourceLifetime
specification [WS-RL].

4.2.2 Events

The muws-events:RelationshipAccessCapability topic defined below is used for events related to
the Relationship Access capability.

<wst op: Topi ¢ nanme="Rel ati onshi pAccessCapabi lity"
nessageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

4.3 Relationship Resource Capability

The manageability capability URI for this capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/RelationshipResource

4.3.1 Definition

A Web service endpoint, in addition to providing access to a relationship as described in section
4.2, may also represent a relationship. Representing a relationship means that an endpoint is
able to provide relationship information as described in section 4.1.2.2. In this case, a Web
service endpoint MUST be a WS-Resource, as defined by the WSRF. One such WS-Resource
provides information about one relationship instance. Representing a relationships as WS-
Resource is useful when a manageability model defines additional properties, operations or
events for a relationship.

In order to represent a relationship as a WS-Resource, a set of properties is normatively required.
The rest of the representation depends upon the relationship manageability model and discretion
of the provider of a WS-Resource and relationship.

Figure 7 is a UML representation of the Relationship Resource capability.

MUWS::RelationshipResource

Name[0..1]

Type[1]
Participant[2..*]

Figure 7: Relationship Resource capability

4.3.2 Properties

The Relationship Resource capability defines the following properties.

<muws- p2- xs: Name>xs: st ri ng</ muws- p2- xs: Name> ?

muws-p2-xs:Name is an element as defined by the Relationship/Name in section 4.1.2.2. It is
OPTIONAL.

<muws- p2- xs: Type>nmuws- p2- xs: Rel ati onshi pTypeType</ muws- p2- xs: Type>
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muws-p2-xs:Type is an element as defined by the Relationship/Type in section 4.1.2.2. It is
REQUIRED and can only appear once.

<muws- p2- xs: Par ti ci pant >
<muws- pl- xs: Manageabi | i t yEndpoi nt Ref er ence/ > *
<muws- pl- xs: Resourcel d/ > ?
<muws- p2- xs: Rol e>xs: anyURl </ muws- p2- xs: Rol e>
{any} *

</ muws- p2- xs: Parti ci pant >

muws-p2-xs:Participant is an element as defined by the Relationship/Participant in section
4.1.2.2. This element MUST appear at least twice, and exactly once per participant in the
relationship.

4.3.3 Events

The muws-events:RelationshipResourceCapability topic defined below is used for events related
to the Relationship Resource capability.

<wst op: Topi ¢ nanme="Rel ati onshi pResour ceCapabi | i ty"
nessageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

4.4 Advertisement

The manageability capability URI for the Advertisement capability is
http://docs.oasis-open.org/wsdm/2004/12/muws/capabilities/Advertisement

4.4.1 Definition

The Advertisement capability is exposed by a Web service that is able to provide a notification on
the creation or the destruction of a manageable resource. Since a consumer cannot register for a
notification on a resource before the resource is created, a creation event is reported for some
other resource by the implementer of a “lifetime notification” capability. .

Note that this capability may be implemented by a manageable resource or by some other
service (see section 4 on the distinction between “manageability capability” and “management-
related capability”.. A service might offer a capability to notify on the creation or the destruction of
a resource even though the service itself is not manageable. For example, if a system includes a
registry, to which a resource is added as soon as it is created, and from which it is removed when
it is destroyed, then this registry could expose the Advertisement capability and use it to share
information about resource creation and destruction events with manageability consumers.
Likewise, a resource factory might emit creation events for a resource it creates, yet the factory
itself might not be manageable. Another example is a container, a J2EE server or a business
process execution engine for example, that can send a notification when a contained resource is
created.

This capability defines four topics used for notification but does not define any property or
operation.

In addition to advertisement by sending notifications, as defined in this capability, another
approach for advertisement is to register a manageable resource in a registry. A resource
advertised in this way can be discovered using the mechanisms introduced in section 5.2.

Figure 8 is a UML representation of the Advertisement capability.
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MUWS::Advertisement

<<event>> ManageabilityEndpointCreation[0..1]
<<event>> ManageableResourceCreation[0..1]
<<event>> ManageabilityEndpointDestruction[0..1]
<<event>> ManageableResourceDestruction[0..1]

Figure 8: Advertisement capability

4.4.2 Events

The Advertisement capability defines four notification topics:

<wst op: Topi ¢ nanme=" Manageabi | i t yEndpoi nt Creati on” messageTypes=" muws- p2-
xs: Creati onNotification”>
<wst op: MessagePattern
Di al ect ="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >/ / nuws- p1-
xs: Managenent Event [ count (muws- p2- xs: Creati onNoti fi cati on) =1]
</ wst op: MessagePat t er n>
<wst op: Topi ¢ nanme=" Manageabl eResour ceCr eati on” nessageTypes="nmuws- p2-
xs: Creati onNotification”>
<wst op: MessagePattern
Di al ect="http://ww. wW3. or g/ TR/ 1999/ REC- xpat h- 19991116" >/ / nuws- p1-
xs: Managenent Event [ count (muws- p2- xs: Creati onNoti fi cati on) =1]
</ wst op: MessagePat t er n>
</ wst op: Topi c>
</ wst op: Topi c>
<wst op: Topi ¢ nanme=" Manageabi | i t yEndpoi nt Dest ructi on” nessageTypes="nmuws-
p2-xs: Destructi onNotificati on”>
<wst op: MessagePattern
Di al ect="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >/ / nuws- p1-
xs: Managenent Event [ count ( muws- p2- xs: Destructi onNoti fi cati on) =1]
</ wst op: MessagePat t er n>
<wst op: Topi ¢ name=" Manageabl eResour ceDestructi on” nessageTypes="nuws- p2-
xs: DestructionNotification”/>
<wst op: MessagePattern
Di al ect ="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >/ / nuws- p1-
xs: Managenent Event [ count ( muws- p2- xs: Destructi onNoti fi cati on) =1]
</ wst op: MessagePat t er n>
</ wst op: Topi c>
</ wst op: Topi c>

The “muws-events:ManageabilityEndpointCreation” topic corresponds to notification on the
creation of a new manageability endpoint for a new or existing resource. A manageability
endpoint may be created in conjunction with, or independent of, the creation of the manageable
resource. A new manageability endpoint could be the first one for a resource or be an addition to
others. An associated muws-p2-xs:CreationNotification message contains the EPR of a newly
created manageability endpoint.

The “muws-events:ManageableResourceCreation” topic is a specialization of the
“Manageability EndpointCreation” topic. This topic corresponds to the case where a resource
itself is newly created. Note that if a resource is created that is not manageable (i.e. which does
not have a manageability endpoint) no notification on this topic will be sent. If a resource and a
manageability endpoint for the resource are created then a notification will be sent to a subscriber
on this topic.

The “muws-events:ManageabilityEndpointDestruction” topic corresponds to notification on
the destruction of a manageability endpoint. It does not imply that the associated resource was
destroyed. An associated muws-p2-xs:DestructionNotification message contains the muws-p2-
xs:Resourceld that a newly destroyed manageability endpoint provided for the resource before its
destruction.
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The “muws-events:ManageableResourceDestruction” topic is a specialization of the
“ManageabilityEndpointDestruction” topic. This topic corresponds to the case where a resource
itself is destroyed at the same time as the manageability endpoint. Note that if a resource is
destroyed that is not manageable (i.e. which does not have a manageability endpoint) no
notification on this topic will be sent. An associated muws-p2-xs:DestructionNotification message
contains the muws-p2-xs:Resourceld that a newly destroyed manageability endpoint provided for
the resource before its destruction.

The content element for these topics are described as follows:

<muws- p2- xs: CreationNotification">
<muws- pl- xs: Manageabi | i t yEndpoi nt Ref er ence"/ > *
</ muws- p2- xs: Creati onNoti fi cati on">

muws-p2-xs:CreationNotification/muws-p1-xs:ManageabilityEndpointReference is a
reference to the manageability endpoint of a newly created resource. There can be more than
one such reference if there is more than one known manageability endpoint.

<muws- p2- xs: Destructi onNotification">
<muws- pl- xs: Resourcel d"/> ?
</ muws- p2- xs: Destructi onNotification">

muws-p2-xs:DestructionNotification/muws-p1-xs:Resourceld is the Resourceld of a newly
destroyed resource.
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5 Discovery

Many forms of discovery are supported by Web services. This specification does not prescribe a
normative method for discovering manageability services. It is expected that discovery methods
commonly used for Web services will be used as discovery methods for manageability services.
The goal of discovery is to obtain the EPR of a manageability endpoint. The Advertisement
capability (section 4.4), when supported, provides one way to facilitate discovery via events. This
section also describes two other ways to discover manageable resources. These are just some of
the discovery methods that can be used.

The only normative requirement relative to discovering manageability services is that a
manageability service MUST provide the Identity capability as defined by MUWS. As a result of
this requirement, a consumer can inspect the WSDL description for a Web service or attempt to
use the Identity capability of a Web service to determine if a discovered service acts as a
manageability service. If a discovered service provides at least the Identity capability as defined
by MUWS, then it is a manageability service.

5.1 Discovery using Relationships

There are at least two scenarios in which a relationship can be used to discover a manageable
resource.

The first scenario is when a manageable resource points to some other manageable resource
through a relationship. A manageable resource that supports the Relationship capability enables
discovery of an EPR for some other resource that participates in a relationship with the
manageable resource. This is done by using the “Relationship” property defined in section 4.1.3
or invoking the operations defined in section 4.1.4. Any EPRs contained in such a response
message may be used by the manageability consumer to disambiguate a manageable resource
in an exchange of messages with a manageability endpoint.

The second scenario is when a consumer has access to a WS-Resource representing a
relationship and the relationship has a manageable resource as a member. A consumer can then
use the properties of the Relationship Resource capability to retrieve any EPRs of a manageable
resource participating in the relationship.

5.2 Discovery using Registries

In addition to emitting a notification on the creation and the destruction of a resource as defined
by the Advertisement capability insection 4.4, a resource can be advertised to a registry by
invoking an insertion interface of the registry. A consumer can then discover a manageable
resource by invoking a query interface of the registry.

The WSRF WS-Service Group specification [WS-SG] defines a type of registry, along with the
message exchanges used to interact with a registry of this type. It is RECOMMENDED that a
registry used to discover a manageable resource conforms to the WS-Service Group specification
and that the registry conform to the following additional constraints:

The service group SHOULD include as properties the following two elements:

<wssg: Menber shi pCont ent Rul e
Menber | nt er f ace=" nuws- p1-xs: I dentity”
Cont ent El enent s=" muws- p1- xs: Resour cel d” >
<wssg: Menber shi pCont ent Rul e
Menber | nt er f ace=" nuws- p1- xs: Manageabi | i t yChar act eri sti cs”
Cont ent El ement s=" muws- pl- xs: Manageabi | i t yCapabi | i ty” >

The service group MAY also have any other “MembershipContentRule”, including a rule with an
empty value for both Memberinterface and ContentElements. In effect, this lifts any constraint on
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a member of the service group. The two membership content rules defined above are useful even
in a service group with no effective constraint because they allow querying the service group on
the “Resourceld” and “ManageabilityCapability” properties.

When adding a manageability endpoint for a resource to the membership of a service group using
the “Add” operation, the requestor SHOULD include the muws-pl-xs:Resourceld element of a
manageable resource in a wssg:Add/wssg:Content element of a request, even if the service
group supports additional membership content rules that would have permitted registration of a
manageability endpoint in the service group without providing this content element. Similarly, if
the manageable resource supports the Manageability Characteristics capability, then the
consumer SHOULD include all the muws-p1-xs:ManageabilityCapability elements of a
manageable resource in a wssg:Add/wssg:Content element of a request, even if the service
group supports additional membership content rules that would have permitted registration of the
manageability endpoint in the service group without providing this content element.

Like any manageability endpoint, a manageability endpoint listed in a resource registry MUST
implement the Identity capability defined in [MUWS Part 1]. In addition, in order to facilitate
discovery, the manageability endpoint SHOULD implement the Manageability Characteristics
capability as defined in [MUWS Part 1].
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Appendix B. Notices

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

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

Copyright © OASIS Open 2003-2004. All Rights Reserved.

This document and translations of it may be copied and furnished to others, and derivative works
that comment on or otherwise explain it or assist in its implementation may be prepared, copied,
published and distributed, in whole or in part, without restriction of any kind, provided that the
above copyright notice and this paragraph are included on all such copies and derivative works.
However, this document itself 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
SUCCEeSSOrs 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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Appendix C. Schemas

<?xm version="1.0" encodi ng="utf-8"?>
<xs: schenmn

t ar get Namespace="htt p: // docs. oasi s- open. or g/ wsdnm 2004/ 12/ muws/ wd- wsdm nuws-

part2-1. 0. xsd"

xm ns: muws- p2- xs="htt p:// docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part 2-1. 0. xsd"

xm ns: muws-pl- xs="http://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part1-1. 0. xsd"

xm ns: wsa="http://schemas. xm soap. or g/ ws/ 2004/ 08/ addr essi ng"

xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"

el ement For mDef aul t ="qual i fi ed" attri but eFornDef aul t ="unqualified">

<xs:inport nanespace="http://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part1-1. 0. xsd"
schemalLocati on="http://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd-
wsdm muws- part 1- 1. 0. xsd"/ > <xs:inport
nanmespace="http://schemas. xnl soap. or g/ ws/ 2004/ 08/ addr essi ng"

schemalLocati on="http://schemas. xm soap. or g/ ws/ 2004/ 08/ addr essi ng"/ >
<xs:inport nanespace="http://ww. w3. or g/ XM./ 1998/ namespace"
schemalLocati on="htt p: //ww. w3. or g/ 2001/ xm . xsd"/ >

<xs: conpl exType nanme="LangString">
<xs: si npl eCont ent >
<xs:extensi on base="xs:string">
<xs:attribute ref="xm:lang" use="required"/>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>

<l-- Begin properties for the Description capability -->
<xs: el ement name="Caption" type="nmuws-p2-xs:LangString"/>
<xs: el ement name="Description" type="nmuws-p2-xs:LangString"/>
<xs: el ement name="Version" type="xs:string"/>

<l-- End properties for the Description capability -->

<xs: conpl exType nane="Descri pti onPropertiesType">
<xs:sequence>
<xs: el ement ref="muws- p2-xs: Capti on"
m nCccur s="0" nmaxCccur s="unbounded"/ >
<xs: el ement ref="nmuws-p2-xs: Description"
m nCccur s="0" nmaxCccur s="unbounded"/ >
<xs: el ement ref="muws- p2-xs: Versi on"
m nCccur s="0"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: el ement name="Descri pti onProperties"
t ype="nmuws- p2- xs: Descri pti onProperti esType"/ >

<xs: conpl exType nane="Cat egor yType" >
<Xs: sequence>
<xs:any m nCccurs="0"
namespace="##any" processContents="I|ax"/>
</ xs: sequence>
</ xs: conpl exType>
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<xs: conpl exType nanme="St at eType" >

<xs: conpl exCont ent >

<xs: ext ensi on base="nuws- p2- xs: Cat egoryType"/ >

</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: el ement nanme="State" type="nuws-p2-xs: StateType"/>

<xs: el ement name="EnteredState" type="nuws-p2-xs: StateType"/>
<xs: el ement name="Previ ousState" type="nmuws-p2-xs: StateType"/>

<xs: conpl exType nane="St at eTransi ti onType" >

<XS:sequence>

<xs: el ement ref="nmuws-p2-xs: EnteredState"/>

<xs: el ement ref="rmuws- p2-xs: Previ ousSt at e"
m nCccur s="0"/>

<xs:any m nCccurs="0" maxCccur s="unbounded"

namespace="##ot her" processContents="|ax"/>

</ xs: sequence>

<xs:attribute name="Transitionldentifier" type="xs:anyUR"

use="optional "/ >

<xs:attribute name="Ti me" type="xs:dateTine" use="required"/>

<xs:anyAttribute nanespace="##other"/>

</ xs: conpl exType>

<xs: el ement name="StateTransition"

type="nmuws- p2- xs: StateTransi ti onType"/ >

<l-- Begin properties for the Qperational Status capability -->

<xs: el ement name="Cperati onal St atus">

<xs:si npl eType>

<xs:restriction base="xs:string">

<XS:enumneration

<XS:enuneration

<XS:enumeration

<XS:enumneration

</xs:restriction>

</ xs: si npl eType>

</ xs: el enent >

<l-- End properties

<xs: conpl exType nane="Qper ati onal St at usProperti esType">

<XS:sequence>

<xs: el ement ref="nmuws-p2-xs: Operational Status"/>

</ xs: sequence>
</ xs: conpl exType>

val ue=
val ue=
val ue=
val ue=

for the Operational Status capability -->

"Avai |l abl e"/ >
"PartiallyAvail abl e"/>
"Unavai | abl e"/ >
"Unknown"/ >

<xs: el ement name="COperati onal St at usProperties"

t ype="nmuws- p2- xs: Oper ati onal St at usProperti esType"/ >

<xs:attributeG oup nane="MetricAttributes">

<xs:attribute name="Reset At" type="xs:dateTi me"/>
<xs:attribute nanme="Last Updat ed" type="xs: dateTine"/>
<xs:attribute name="Duration" type="xs:duration"/>

</ xs:attributeG oup>

<l-- Begin properties for the Metrics capability -->
<xs: el ement name="CurrentTi ne" type="xs:dateTi nme"/>
properties for the Metrics capability -->

<l-- End

<xs: conpl exType nane="MetricsProperti esType">

<XS:sequence>
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<xs: el ement ref="nmuws-p2-xs: CurrentTi me"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: el ement name="MetricsProperties"”
type="muws- p2- xs: Metri csProperti esType"/>

<xs: conpl exType nanme="Rel ati onshi pTypeType" >
<xs: conpl exCont ent >
<xs: ext ensi on base="nuws- p2- xs: Cat egoryType"/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType nane="Rel ati onshi pParti ci pant Type" >
<xs:sequence>

<xs: el ement ref="nmuws-pl-xs: Manageabi | i t yEndpoi nt Ref er ence"

m nCccur s="0" nmaxCccur s="unbounded"/ >
<xs: el ement ref="muws-pl-xs: Resourcel d"
m nCccur s="0"/>
<xs: el ement name="Rol e" type="xs:anyURl "/>
<xs:any m nCccurs="0" maxCccur s="unbounded"
namespace="##ot her" processContents="|ax"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>

<l-- Begin properties for the Rel ationshi pResource capability
<xs: el enent nanme="Nane" type="xs:string"/>
<xs: el enent nanme="Type" type="muws-p2-xs: Rel ati onshi pTypeType"
<xs: el ement name="Partici pant”
t ype="muws- p2- xs: Rel ati onshi pParti ci pant Type"/ >
<l-- End properties for the Rel ati onshi pResource capability

<xs: conpl exType nanme="Rel ati onshi pType" >
<xs:sequence>
<xs: el ement ref="rmuws- p2-xs: Nane"
m nCccur s="0"/>
<xs: el enment ref="muws-p2-xs: Type"/>
<xs: el ement ref="rmuws-p2-xs:Participant”
m nCccur s="2" nmaxCccur s="unbounded"/ >
<xs: el ement nanme="AccessEndpoi nt Ref er ence"
t ype="wsa: Endpoi nt Ref er enceType" m nCccurs="0"
<xs:any m nCccurs="0" maxCccur s="unbounded"
namespace="##ot her" processContents="|ax"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>

<l-- Begin properties for the Relationship capability -->
<xs: el ement name="Rel ati onshi p"

t ype="nmuws- p2- xs: Rel ati onshi pType"/ >
<l-- End properties for the Relationship capability -->

<xs: conpl exType nane="Rel ati onshi pPropertiesType">
<Xs: sequence>
<xs: el ement ref="rmuws-p2-xs: Rel ati onshi p"
m nCccur s="0" nmaxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<xs: el ement name="Rel ati onshi pProperties"
t ype="muws- p2- xs: Rel ati onshi pProperti esType"/>
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<xs: el ement name="Rel ati onshi pCreat edNoti fi cati on">
<xs: conpl exType>
<xs:sequence>
<xs: el ement ref="nmuws-p2-xs: Rel ati onshi p"/>
<xs:any m nCccurs="0" maxCccur s="unbounded"
namespace="##ot her" processContents="|ax"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el ement name="Rel ati onshi pDel et edNoti fi cati on">
<xs: conpl exType>
<xs:sequence>
<xs: el ement ref="nmuws-p2-xs: Rel ati onshi p"/>
<xs:any m nCccurs="0" maxCccur s="unbounded"
namespace="##ot her" processContents="|ax"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##other"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: conpl exType nane="Rel ati onshi pResour cePropertiesType">
<Xs: sequence>
<xs: el ement ref="rmuws-p2-xs: Name" m nQccurs="0"/>
<xs: el enment ref="muws-p2-xs: Type"/>
<xs: el ement ref="rmuws-p2-xs: Participant”
m nCccur s="2" nmaxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

<xs: el ement name="Rel ati onshi pResour ceProperties"
t ype="nmuws- p2- xs: Rel ati onshi pResour ceProperti esType"/ >

<xs: el ement name="QueryRel ati onshi psByType" >
<xs: conpl exType>
<Xs: sequence>
<xs: el enent nanme="Request edType" type="xs: Q\Nane"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs: el ement nanme="Quer yRel ati onshi psByTypeResponse" >
<xs: conpl exType>
<Xs: sequence>
<xs: el ement ref="muws-p2-xs: Rel ati onshi p"
m nCccur s="0" nmaxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<xs: el enment nanme="CreationNotification">
<xs: conpl exType>
<Xs: sequence>
<xs: el ement ref="nmuws-pl-xs: Manageabi | i t yEndpoi nt Ref er ence"
m nCccur s="0" nmaxCccur s="unbounded"/ >
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: el ement nane="DestructionNotification">
<xs: conpl exType>
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<Xs: sequence>
<xs: el ement ref="nmuws-pl-xs: Resourcel d"
m nCccur s="0"/>
</ xs: sequence>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>
</ xs: el ement >

<xs: conpl exType nane="Si tuati onCat egoryType" >
<xs: conpl exCont ent >
<xs: ext ensi on base="nuws- p2- xs: Cat egoryType"/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType nane="Subst it ut abl eMsgType" >
<xs:sequence>
<xs: el ement name="Val ue" type="xs:anySi npl eType"
m nCccur s="0" nmaxCccur s="unbounded"/ >
</ xs: sequence>
<xs:attribute name="Msgld" type="xs:string"
use="required"/>
<xs:attribute name="Msgl dType" type="xs:anyURl"
use="required"/>
</ xs: conpl exType>

<xs: conpl exType nane="Si tuationType">
<Xs: sequence>

<xs: el ement name="Situati onCat egory"
t ype="muws- p2- xs: Si tuati onCat egor yType"/ >

<xs: el ement name="SuccessDi sposition"” m nCccurs="0">

<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="Successful "/ >
<xs:enuneration val ue="Unsuccessful "/ >
</xs:restriction>
</ xs: si npl eType>

</ xs: el ement >

<xs: el ement name="SituationTi me" type="xs:dateTine"/>

<xs: el ement name="Priority" type="xs:short"
m nCccur s="0"/>

<xs: el ement name="Severity" type="xs:short"
m nCccur s="0"/>

<xs: el ement name="Message" type="nuws-p2-xs:LangString"
m nCccur s="0"/>

<xs: el ement name="Subst it ut abl eMsg"
t ype="nmuws- p2- xs: Substi t ut abl eMsgType"
m nCccur s="0"/>

</ xs: sequence>
</ xs: conpl exType>

<xs: el ement name="Situati on" type="nuws-p2-xs: Situati onType"/>

<\ -- #####  Metadata description el ements #H##H - - >
<xs: el ement name="Capability" type="xs:anyURl "/>

<xs: conpl exType nane="Di al ect abl eExpr essi onType" >
<Xs: sequence>
<XS:any nanespace="##ot her" processContents="1ax"
m nCccur s="0" nmaxCccur s="unbounded"/ >
</ xs: sequence>
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<xs:attribute name="Dial ect" type="xs:anyURl" use="required"/>
<xs:anyAttribute nanespace="##ot her"/>
</ xs: conpl exType>

<xs: el enent name="Val i dWi | e"
t ype="nmuws- p2- xs: Di al ect abl eExpressi onType"/ >

<xs: el ement nane="Units" type="xs:string"/>

<xs: el enent nane="ChangeType" >
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="Counter"/>
<xs:enuneration val ue=" Gauge"/ >
<xs:enuneration val ue="Unknown"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >

<xs: el ement nanme="Ti meScope" >
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration value="Interval"/>
<xs:enumneration val ue="Poi nt|nTi ne"/>
<xs:enuneration val ue="Si nceReset"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >

<xs: el ement name="Gat heri ngTi me" >
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="OnChange"/ >
<xs:enuneration val ue="Periodic"/>
<xs:enuneration val ue="OnDenmand"/ >
<xs:enuneration val ue="Unknown"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >

<xs: el ement name="Cal cul ationlnterval " type="xs:duration"/>
<xs: el ement name="Metri cG oup" type="xs:anyURl "/>

<xs: el ement name="Post Condi ti on"
t ype="nmuws- p2- xs: Di al ect abl eExpressi onType"/ >

</ Xxs: schema>

wd-wsdm-muws-part2-1.0
Copyright © OASIS Open 2003-2004. All Rights Reserved.

Page 46 of 53



Appendix D. WSDL elements

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

t ar get Namespace="htt p: // docs. oasi s- open. or g/ wsdnm 2004/ 12/ muws/ wd- wsdm nuws-
part2-1.0.wsdl"

xm ns: muws- p2-wsdl ="htt p: // docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part 2-1. 0. wsdl "

xm ns: muws- p2- xs="htt p: // docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part 2-1. 0. xsd"

xm ns: muws-pl- xs="http://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part1-1. 0. xsd"

xm ns:wsrf-rp="http://docs. oasi s-open. or g/ wsrf/ 2004/ 06/ wsr f - W5-
Resour ceProperties-1.2-draft-01. xsd"

xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"

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

<types>
<xs:schema el enent For nDef aul t =" qual i fi ed"
t ar get Namespace="htt p: // docs. oasi s- open. or g/ wsdm 2004/ 12/ muws/ wd- wsdm
muws- part 2-1. 0. wsdl ">

<xs:inport nanespace="http://docs. oasi s-open. or g/ wsdnf 2004/ 12/ nuws/ wd-
wsdm muws- part 2- 1. 0. xsd"
schemalLocati on="http://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part 2-1. 0. xsd"/ >

<xs:inport nanespace="http://docs. oasi s-open. or g/ wsdnf 2004/ 12/ nuws/ wd-
wsdm muws- part 1- 1. 0. xsd"
schemalLocati on="http://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part1-1.0. xsd"/ >

</ xs: schema>
</types>

<nmessage nane="Quer yRel ati onshi psByTypeRequest ">
<part name="body" el enent ="nuws- p2-xs: QueryRel ati onshi psByType"/ >
</ message>

<nmessage nanme="Quer yRel ati onshi psByTypeResponse" >
<part nanme="body" el ement="nuws- p2-xs: Quer yRel ati onshi psByTypeResponse"/ >
</ message>

<port Type nane="ldentity"
wsrf-rp: Resour ceProperti es="muws-pl-xs:ldentityProperties">
</ port Type>

<port Type nane="Manageabi | ityCharacteristics"
wsr f -rp: Resour ceProperti es="nmuws-pl-
xs: Manageabi | i t yCharacteri sticsProperties">
</ port Type>

<port Type nane="Correl at abl eProperti es"
wsr f-rp: Resour ceProperti es="nmuws-pl- xs: Correl at abl eProperti esProperties">
</ port Type>

<port Type nane="Descri pti on"
wsrf-rp: Resour ceProperti es="nmuws-p2-xs: Descri ptionProperties">
</ port Type>
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<port Type nane="Qper ati onal St at us"
wsr f -rp: Resour ceProperti es="nmuws-p2-xs: Oper ati onal St at usProperties">
</ port Type>

<port Type nane="Metrics"
wsrf-rp: Resour ceProperti es="nmuws-p2-xs: Metri csProperties">
</ port Type>

<port Type nane="Rel ati onshi ps"
wsrf-rp: Resour ceProperti es="nmuws-p2-xs: Rel ati onshi psProperties">

<oper ati on nane="QueryRel ati onshi psByType" >
<input nanme="QueryRel ati onshi psByTypeRequest"
nessage="nmuws- p2- wsdl : Quer yRel ati onshi psByTypeRequest "/ >
<out put nane="Quer yRel ati onshi psByTypeResponse”
nessage="nmuws- p2- wsdl : Quer yRel at i onshi psByTypeResponse"/ >
</ oper at i on>

</ port Type>
<port Type nane="Rel ati onshi pResource"
wsr f -rp: Resour ceProperti es="nmuws- p2- xs: Rel ati onshi pResour ceProperties">

</ port Type>

</definitions>
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Appendix E. Topics

<wst op: Topi cSpace nanme="MiwsNoti fi cati onTopi cs"

t ar get Namespace="htt p: // docs. oasi s- open. or g/ wsdnm 2004/ 12/ muws/ wd- wsdm nuws-
events-1.0.xm"

xm ns: wst op="http://docs. oasi s- open. or g/ wsn/ 2004/ 06/ wsn- W5- Topi cs- 1. 2-
draft-01. xsd"

xm ns: muws- pl- xs="http://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part1-1. 0. xsd"

xm ns: muws- p2- xs="htt p://docs. oasi s- open. or g/ wsdni 2004/ 12/ muws/ wd- wsdm
muws- part 2-1. 0. xsd"

xm ns:wsrf-rp="http://docs. oasi s-open. or g/ wsrf/ 2004/ 06/ wsr f - W5-
Resour ceProperties-1.2-draft-01. xsd">

<wst op: Topi ¢ nane="IdentityCapability"
messageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

<wst op: Topi ¢ name="Manageabi lityCharacteristicsCapability"
messageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

<wst op: Topi ¢ name="Corr el at abl eProperti esCapability"
messageTypes="nmuws- pl- xs: Managenent Event "
</ wst op: Topi c>

\%

<wst op: Topi ¢ name="Descri pti onCapability"
messageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

<wst op: Topi ¢ nanme="St at eCapabi | i ty"
messageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

<wst op: Topi ¢ name="Cper ati onal St at usCapability"
messageTypes="nmuws- pl- xs: Managenent Event "
</ wst op: Topi c>

\%

<wst op: Topi ¢ name="Metri csCapability"
messageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

<wst op: Topi ¢ name="Confi gurati onCapability"
messageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

<wst op: Topi ¢ nanme="Rel ati onshi psCapabi | i ty"
messageTypes="nmuws- pl- xs: Managenent Event " >

<wst op: Topi ¢ name="Rel ati onshi pCreat ed"
messageTypes="nmuws- pl- xs: Managenent Event " >
<wst op: MessagePattern Dial ect ="http://ww. w3. or g/ TR/ 1999/ REC- xpat h-
19991116" >
/I muws- pl- xs: Managenent Event [ count ( muws- p2-
xs: Rel ati onshi pCreat edNoti fi cation)=1]
</ wst op: MessagePat t er n>
</ wst op: Topi c>

<wst op: Topi ¢ name="Rel ati onshi pDel et ed"
messageTypes="nmuws- pl- xs: Managenent Event " >
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<wst op: MessagePattern Dial ect ="http://ww. w3. or g/ TR/ 1999/ REC- xpat h-
19991116" >
/I muws- pl- xs: Managenent Event [ count ( muws- p2-
xs: Rel ati onshi pDel et edNoti fi cation) =1]
</ wst op: MessagePat t er n>
</ wst op: Topi c>

</ wst op: Topi c>

<wst op: Topi ¢ nanme="Rel ati onshi pAccessCapability"
messageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

<wst op: Topi ¢ name="Rel ati onshi pResour ceCapabi | i ty"
messageTypes="nmuws- pl- xs: Managenent Event " >
</ wst op: Topi c>

<wst op: Topi ¢ name="Manageabi | i t yEndpoi nt Creati on"
messageTypes="nmuws- pl- xs: Managenent Event " >
<wst op: MessagePattern Dial ect ="http://ww. w3. or g/ TR 1999/ REC- xpat h-
19991116" >
/I muws- pl- xs: Managenent Event [ count ( muws- p2- xs: Creati onNoti fi cati on) =1]
</ wst op: MessagePat t er n>

<wst op: Topi ¢ nanme="Manageabl eResour ceCreati on"
messageTypes="nmuws- pl- xs: Managenent Event " >
<wst op: MessagePattern Di al ect ="http://ww. w3. or g/ TR 1999/ REC- xpat h-
19991116" >
/I muws- pl- xs: Managenent Event [ count ( muws- p2- xs: Creati onNoti fi cati on) =1]
</ wst op: MessagePat t er n>
</ wst op: Topi c>

</ wst op: Topi c>

<wst op: Topi ¢ name="Manageabi | i t yEndpoi nt Dest ructi on"
messageTypes="nmuws- pl- xs: Managenent Event " >
<wst op: MessagePattern Dial ect ="http://ww. w3. or g/ TR 1999/ REC- xpat h-
19991116" >
/I muws- pl- xs: Managenent Event [ count ( muws- p2- xs: Destructi onNoti fi cati on) =1]
</ wst op: MessagePat t er n>

<wst op: Topi ¢ name="Manageabl eResour ceDestructi on”
messageTypes="nmuws- pl- xs: Managenent Event " >
<wst op: MessagePattern Dial ect ="http://ww. w3. or g/ TR 1999/ REC- xpat h-
19991116" >
/I muws- pl- xs: Managenent Event [ count ( muws- p2-
xs: DestructionNotification)=1]
</ wst op: MessagePat t er n>
</ wst op: Topi c>

</ wst op: Topi c>

</ wst op: Topi cSpace>
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2153

2154
2155

2156
2157
2158
2159
2160

2161
2162
2163

2164
2165
2166

2167
2168

2169
2170
2171

2172
2173
2174

2175
2176
2177
2178

2179
2180
2181

2182
2183

2184
2185
2186
2187

2188
2189
2190

2191
2192

2193
2194
2195
2196
2197
2198

Appendix F. Description of situation types

This appendix defines in more details the situation types introduced in section 2.5.1.
AvailabilitySituation

This category deals with the situations reported from the component, regarding its operational
state and availability. This situation provides a context for operations that can be performed by
the component to establish if a product is installed, operational and ready to process functional
requests, or operational and ready or not ready to process management requests. Existing
message include words like “now ready to take requests”, “online”, and “offline”, for example::

“SOAP connector available at port 8888”

CapabilitySituation

This category is specified when a change in capability of a resource occurs. For example, a
printer has an envelope tray attached to it so that the printer is now has additional paper choices.
The same category would be used if the envelope tray is removed from the printer.

ConfigurationSituation

This category deals with the components identifying configuration changes. Any changes that a
component makes to its configuration should be logged using this category. Existing message
include words like “port number is”, “address is”, and “process id”, for example:

“File transfer configured with host="9.27.11.13’, port="9090’, securityEnabled="false”

StopSituation

This category deals with the shutdown process for a component. Messages that indicate that a
component has begun to stop, that it has stopped, or that the stopping process has failed all fall
into this category. Existing messages include words like “stop”, “stopping”, “stopped”,
“completed”, and “exiting”, for example:

“Application stopped: myApp.exe”
“An error occurred while stopping myApp.exe”
“Stopping the JMS provider”

StartSituation

This category deals with the startup process for a component. Messages that indicate that a
component has begun the startup process, that it has finished the startup process, or that it has
aborted the startup process all fall into this category. Existing messages include words like
“starting”, “started”, “initializing”, and “initialized”, for example:

“XYZ protocol support was successfully started”
“XYZ protocol support failed to start”
“Starting EJB: myEjb.jar”

RequestSituation

This category is used in situations that a component uses to identify the completion status of a
request. Typically, these requests are complex management tasks or transactions that a
component undertakes on behalf of a requestor and not the mainline simple requests or
transactions. Existing messages are of the form “request started” or “request completed” as in
phrases like “configuration synchronization started”, and “backup procedure complete”, for
example:
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2199
2200
2201
2202

2203
2204

2205
2206
2207
2208

2209
2210
2211

2212
2213
2214
2215

2216
2217
2218

2219
2220
2221
2222
2223

2224
2225
2226

2227

2228
2229
2230
2231

2232
2233
2234

2235
2236

2237
2238
2239
2240
2241
2242
2243
2244
2245

“Configuration synchronization completed”
Note that events generated from requests that start up or stop a resource would be categorized
as StartSituation or StopSituation respectively because they are higher precedent than
RequestSituation.

DestroySituation

This category deals with the situations occurring when an entity or component was removed or
destroyed. Messages telling that a document was destroyed or a file was deleted all fall into this
category. Existing messages include phrases like “was destroyed”, “about to remove”, and “no
longer exists”, for example:

“The connection pool was destroyed for data source foo”

CreateSituation

This category deals with the situations occurring when a component creates an entity. Messages
telling that a document was created, or a file was created, or an Enterprise JavaBean (EJB) was
created all fall into this category. Existing message include words like was created, about to
create, and now exists, for example:

“New log file was created”

DependencySituation

This category deals with the situations where components cannot find some component or
feature that they require. This category includes messages about not finding the "version” of the
component that was expected. Messages that say a resource was not found, or that an
application or subsystem that was unavailable, also fall into this category. Existing messages
include words like “could not find”, and “no such component”, for example:

“Error encountered while deploying database schema: no database found”

ConnectSituation

This category deals with the situations related to aspects about a connection attempt from one
component to another component. Messages that say a connection failed, that a connection was
created, or that a connection was ended all fall into this category. Existing messages include
words like “connection reset”, “connection failed”, and “failed to get a connection”, for example:

“Connection creation failed”
“Connection with http://foo.com created”
“Failed to close a connection”

ReportSituation

This category deals with situations that occur as a result of some setting or occurrence that
causes the resource to asynchronously report various types of data. Types of information that
falls into this category are:

Exception related — some exception has occurred within the resource and it not covered
by any other category.

Performance related — some event occurs, that does not fall into any other category,
that has affected performance in some way. For example, weather conditions may be
affected line quality and network speeds are affected.

wd-wsdm-muws-part2-1.0
Copyright © OASIS Open 2003-2004. All Rights Reserved. Page 52 of 53



2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257

2258

2259
2260
2261
2262
2263
2264

2265

Security related — some security issue has been detected, like the cabinet door to a
secure piece of equipment has been opened or an attack of some sort has been
detected.

Heartbeat related — the resource has been configured to periodically report a ‘heartbeat’.
Status related — some change of status that does not affect availability or capability of
the resource has been detected. For example, printer ink cartridge is low.

Log related — the resource has been configured to generate a log entry based on some
event or at a fixed interval. This category identifies this event as a requested log entry.
Debug related — the resource has been enabled to turn on diagnostic information flow
and will report the information within this category.

Trace related —the resource has been enabled to run trace information and reports this
information using this category

OtherSituation

This category is for those events that do not fall into any other category. Note that this category
is defined for syntactic completeness but any events placed in this category will not be able to be

effectively correlated and its use is therefore discouraged unless absolutely necessary.
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