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1 Introduction 61 

Web services are an integral part of the IT landscape, and, as such, are vital resources to many 62 
organizations. Web services may interact with other Web services and are used in business 63 
processes. Interacting Web services form a logical network which may span enterprise 64 
boundaries. Managing such a logical network is critical for organizations that use Web services to 65 
automate and integrate various internal functions, and deal with partners and clients 66 
electronically. To manage the Web services network, one needs to manage the components that 67 
form the network – the Web services endpoints. This part of WSDM specification addresses 68 
management of the Web services endpoints using Web services protocols [MOWS-Reqs]. 69 
 70 
The Management Of Web Services (MOWS) specification is based on the concepts and 71 
definitions expressed in the Management Using Web Services specification (MUWS) [MUWS]. It 72 
is recommended that the reader is aware of the MUWS specification contents. 73 
 74 
Definitions and examples in this document are based on the following specifications. It is 75 
recommended that the reader is aware of their contents. 76 

 WS Architecture [WS-Arch] 77 
 XML [XML] 78 
 XML Namespaces [XNS] 79 
 XML Schema [XMLS] 80 
 SOAP [SOAP] 81 
 WSDL [WSDL] 82 
 WS-Addressing [WSA] 83 
 WS-ResourceProperties [WSRP] 84 

 85 
Section 3 and appendices D and E are normative specifications. The rest of the document is non-86 
normative, and is provided as background and explanatory material. 87 
 88 

1.1 Terminology 89 

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT","SHOULD", 90 
"SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be 91 
interpreted as described in [RFC2119]. 92 

1.2 Notational conventions 93 

This specification uses an informal syntax to describe the XML grammar of the messages, 94 
property instances and event information making up the management interfaces. This syntax 95 
uses the following rules: 96 

 The syntax appears as an XML instance, but the values indicate the data types instead of 97 
values. 98 

 {any} is a placeholder for elements from some other namespace (like ##other in XML 99 
Schema). 100 

 Characters are appended to attributes, elements, and {any} to indicate the number of 101 
times they may occur as follows: ? (0 or 1), * (0 or more), + (1 or more). No character 102 
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indicates exactly 1 occurrence. The characters [ and ] are used to indicate that contained 103 
items are to be treated as a group with respect to the ?, *, and + characters. 104 

 Attributes, elements, and values separated by | and grouped with ( and ) are meant to be 105 
syntactic alternatives. 106 

 ... is used in XML start elements to indicate that attributes from some other namespace 107 
are allowed. 108 

 The XML namespace prefixes (defined below) are used to indicate the namespace of the 109 
element being defined 110 

A full WSDL description of all interfaces and XML Schemas of all information elements are 111 
available in the appendices. 112 
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2 Overview of the Web service endpoint 113 

manageability 114 

Management of Web services (MOWS) is a particular case of Management using Web services 115 
(MUWS) in which a resource is an element of the Web Services Architecture [WS-Arch]. This 116 
draft only addresses manageability of Web service endpoints. 117 
 118 
The Web services concepts, according to the WSDL specification, are defined as follows. A 119 
service is an aggregate of endpoints each offering the service at an address and accessible 120 
according to a binding. A service has a number of interfaces that are realized by all of its 121 
endpoints. Each interface describes a set of named messages that could be exchanged and their 122 
format. Properly formatted messages could be sent to an endpoint's address in a way prescribed 123 
by the binding. A description (document, artifact) is composed of definitions of interfaces and 124 
services. A description may contain both or either of the definitions. 125 
 126 
An IT resource may bear some functional (e.g. business) responsibilities such as, for example, 127 
placement of an order. That would constitute a functional capability with the distinct semantics of 128 
placing an order. A functional resource is a composition of such capabilities. An endpoint may 129 
provide access to the functional resource and in that case would offer those capabilities. Such an 130 
endpoint is called a functional endpoint. To offer a capability, an endpoint has to realize 131 
interfaces. An interface that represents a functional capability is called a functional interface. One 132 
capability may be represented by many interfaces (e.g. various ways of representing the same 133 
semantics for different groups of target users). 134 
 135 
The MUWS manageability concepts are defined very similarly to the functional concepts (see the 136 
MUWS specification). According to MUWS, a manageable resource is a resource that is 137 
composed of a number of manageability capabilities, each represented by one or 138 
more manageability interfaces. 139 
 140 
Management of Web services starts at an endpoint resource which, therefore, becomes a 141 
manageable resource, specifically called a manageable endpoint. The reason the endpoint is the 142 
basic element is that (1) anything behind an endpoint is a concrete implementation (e.g. an 143 
application hosted in a container), and (2) anything that builds on endpoints is a logical construct 144 
understanding of which has to be inferred from the realization of the endpoints that aggregate into 145 
it. This specification focuses on defining manageability of the Web service endpoints and the rest 146 
is out of scope of this document. 147 
 148 
Because a manageable endpoint is a manageable resource, it composes a number of 149 
manageability capabilities. Some of the capabilities may be generic, as defined in MUWS, and 150 
some may bear semantics specific to MOWS. For example, metrics available on Web services 151 
endpoint resources only may be captured in a UML model named EndpointMetrics which can be 152 
represented (rendered) as an EndpointMetrics WSDL interface (portType) defined in the 153 
http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/wsdl namespace. The UML model is an 154 
instance of the manageability capability concept and the WSDL interface description is an 155 
instance of the manageability interface concept. There could be other possible renditions of the 156 
same UML model in other interface representations. 157 
 158 
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The following UML diagram captures the MOWS concepts and their relationships as expressed 159 
above. 160 
 161 

 162 
Figure 1.  MOWS concepts and their relationships 163 

 164 

2.1 Locus of implementation 165 

MUWS concepts define that manageability of a given resource is accessible via one or more 166 
manageability endpoints which are Web service endpoints. 167 
 168 
In the case that a resource IS an endpoint and, therefore, the manageable resource IS a 169 
manageable endpoint, the manageability endpoint MIGHT be the same as the manageable 170 
endpoint OR it might be different. 171 
 172 
The following UML diagram formally captures the above statement. 173 
 174 

  175 
Figure 2.  MOWS locus of implementation 176 

 177 
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2.2 Relationship to Management Using Web Services 178 

The MUWS specification defines common manageability capabilities applicable to any resource, 179 
for example, a capability to expose any metrics is a common capability. MOWS specification 180 
defines manageability capabilities of a Web service endpoint, for example, a capability to expose 181 
specific metrics applicable to the endpoint. Both the common manageability capabilities and 182 
specific manageability capabilities can be equally composed into a manageable endpoint 183 
resource. 184 
 185 
An endpoint manageability capability may depend on a common manageability capability. This 186 
dependency is optional, however. The dependency could be an explicit extension of a common 187 
capability to make it more specific. For example, the common manageable state capability 188 
currently represents an ability to express Available/Unavailable/Degraded states, and an endpoint 189 
manageable state capability may add an ability to represent IDLE/BUSY/STOPPED, and other 190 
endpoint-specific states. This could be expressed by an endpoint manageable state UML model 191 
(class) that extends the common manageable state UML model (class). There could be cases 192 
where extension is implicit. For example, a UML model of the endpoint manageable metrics 193 
capability could use some of the data types expressed in the common manageable metrics UML 194 
model (e.g. Counter data type), but the capability model itself does not have to mandate the 195 
extension of the whole common capability model. That is, the endpoint manageable metrics 196 
capability can be supported on its own without the need to support the common capability. There 197 
also could be cases when an endpoint manageability capability is a new one, available for Web 198 
service endpoints only, and there is no dependency on a common capability.  199 
 200 
The following UML diagram formally captures the above statement. 201 
 202 

 203 
Figure 3.  Relationship of MOWS and MUWS 204 

 205 

2.3 Composability 206 

A resource (such as, a disk) could be exposed as a Web service. For example: its read/write/seek 207 
function could be exposed as a service. WSDM specifications allows the resource and its service 208 
to be manageable in a standard and interoperable manner by defining manageability capabilities 209 
and interfaces of a resource and a service (a kind of a resource too).  210 

Manageability capabilities and interfaces could be composed into the service that offers functions 211 
of the resource. For example, a Web service for a manageable disk resource would implement its 212 
functional interfaces and also could implement interfaces that allow disk management and 213 
management of the service that offers the disk functions.  214 
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Managers could easily discover such composition by inspecting the service description. 215 
Managers could take advantage of the composition of manageability by, for example, querying 216 
free disk space using disk manageability capability and, along with that, reading sectors from the 217 
disk using the functional service. 218 

Composability makes it easy for managers to deal with resources exposed as Web services and 219 
also makes it easy for implementers of the resource services to offer a proper set of 220 
manageability capabilities. 221 

The following diagram illustrates the composability feature described in the preceding paragraph. 222 

 223 
Figure 4.  Composability 224 

 225 

2.4 Responsibilities of the provider of manageability 226 

The system providing manageability capabilities for a service must be aware of the configuration 227 
of the service from the caller's point of view.  This configuration may be dependent upon external 228 
hardware or software options. Manageability may need to be implemented differently depending 229 
upon the requests made with respect to the caller's point of view. 230 
 231 
Consider two examples.  The first case is that of a hardware routed service.  By this, we refer to 232 
the case where some hardware device offers up a service at, for example, 233 
http://external.example.com/theService.  Upon receipt of messages for that URL, the device 234 
forwards the messages to any service from the set: 235 

• http://s1.example.com/theService  236 
• http://s1.example.com/theOtherService  237 
• http://s2.example.com/yetAnotherService  238 
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These services are identical, providing access to the same underlying business resource. 239 
 240 
If, say, a query regarding metrics were made regarding the service 241 
http://external.example.com/theService, it is the responsibility of the provider of manageability to 242 
aggregate the results from the three underlying services to provide a meaningful response.  243 
 244 
A second example is one wherein a single service is known by two distinct names.  In this case, 245 
consider the service at http://services.example.com/creditCheck.  External to the Example 246 
Company, this service is known as "http://ourservices.example.com/creditCheck", while internally, 247 
this service is known as "http://extservices.example.com/creditCheck".  However, in both cases, 248 
the underlying service is performed by the same machine, service, etc.  The service itself is 249 
aware of the means by which it is addressed, and it adjusts itself appropriately. 250 
 251 
In this case, the provider of manageability must be similarly aware of how a service was 252 
addressed. Queries regarding the two URL's must be accounted for separately, even though the 253 
underlying service is identical, quite possibly with the distinction between the two maintained only 254 
using different name servers. 255 
 256 

2.5 Manageability at the Web service level 257 

A Web service endpoint is defined as the implementation of a WSDL 1.1 portType with a given 258 
WSDL 1.1 binding at a given URL. In a WSDL1.1 document, it corresponds to a port element. 259 
There is no guarantee that only one endpoint corresponds to a given URL. This specification 260 
defines an endpoint as what is described by a <port> element in a WSDL 1.1 document. 261 
 262 
WSDL 1.1 defines a service element as a collection of port elements. There is no requirement 263 
that these ports have anything in common in terms of portTypes, bindings or endpoint URLs. 264 
(Note that the current draft of the WSDL 2.0 specification requires that all ports in a service 265 
implement the same interface - the new name for portType.) Therefore, WSDL 1.1 defines a Web 266 
service as any collection of endpoints that one chooses to group together in a service WSDL 1.1 267 
element. The same set of endpoints can be grouped at the same time in many permutations of 268 
services by WSDL authors. For visibility and other concerns, many WSDL documents may 269 
include descriptions of the same service with different endpoints. In certain cases, a WSDL 270 
document may include a description of a service with endpoints offered by different providers. In 271 
addition, other specifications can claim to define Web services, such as UDDI, that do not use the 272 
same mechanism. 273 
 274 
Implementing management at the Web service level therefore offers challenges in terms of 275 
identifying services. It also offers implementation challenges, for example if all the endpoints in a 276 
service are not implemented in the same environment (e.g., one endpoint inside the firewall and 277 
one endpoint outside of the firewall). Also, in many cases managers want to manage Web 278 
services at the granularity level of the endpoint. For example, they need to know when one 279 
endpoint goes down and how many messages a specific endpoint has processed. At the same 280 
time, there are many cases where the manager wants to think at the Web service level and 281 
doesn't care about the endpoint. For example, a business manager using a business dashboard 282 
doesn't care whether the purchase orders arrive via the HTTP or the SMTP binding of the 283 
purchase service, or whether they arrive via the US server or its European mirror. 284 
 285 
In recognition of these requirements, the WSDM MOWS specification defines manageability of 286 
endpoints as the base building block for managing Web services. It also ensures that information 287 
is available for the manager to reconstruct the service-level view that some users require. This 288 
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includes allowing a request by a manager of the list of WSDL documents which are known to the 289 
endpoint (to identify services in which this endpoint participates). It also includes allowing 290 
endpoints to establish relationships linking them as part of the same service. One way a manager 291 
can be allowed to access a set of endpoints (representing a service) as one entity would be 292 
through a collection mechanism. Finally, the MOWS specification will identify in a non-normative 293 
way, the capabilities of a service and how they can be derived from the capabilities of the 294 
endpoints that compose them. 295 
 296 

2.6 Versioning concepts applied to Web services 297 

It is expected that the interfaces and implementations of Web services, like all other information 298 
systems, will change over their lifetime.  These changes need to be managed. Fortunately, Web 299 
services can draw upon several decades of refinement in the management of interfaces and the 300 
software that implements them.  In particular, the following capabilities are needed: 301 

• The ability to distinguish versions of Web services as they evolve over time, via some 302 
sort of version identification that can be used by a service provider and consumer. 303 

• For the provider, the ability to identify the pieces and parts that comprise a single version.  304 
The pieces may be interface definitions, implementation components, security and 305 
management policies, etc.  Each of these components may be separately versioned.  A 306 
set of components that are consistent and work properly together constitute a “baseline” 307 
of the Web service that can be assigned an externally visible version identification. 308 

• A means to proactively manage the change process. This involves: 309 
o The ability to describe the changes in individual components and aggregate 310 

those change descriptions to the Web service as a whole. 311 
o The ability to notify consumers of a Web service and communicate the schedule, 312 

nature, impact and details of changes. 313 
The elements of the Web services architecture, expressed in WSDL, could be versioned. For 314 
example, the description, interface, service and endpoint could be defined in their own target 315 
namespaces that are not necessarily the same. The namespace differences represent that 316 
versions of those components may be different. 317 
 318 
In this case, the difference is one of version.  Therefore, Web services elements can optionally 319 
have version information that includes a version date and a version number in the form of a 320 
dotted notation: major/minor/release/build (e.g., 1.4.3.1230).  321 
 322 
Each version optionally has one or more change descriptions that help enumerate the changes 323 
made since the last update. Each change description may be viewed as a document or a 324 
separate statement of some sort (e.g., "new interface was implemented"). These change 325 
descriptions are held separately for each Web service element because the elements can be 326 
changed independently of the others. This is the same idea as providing a description when a 327 
new version of a file is checked into a version control system. 328 
 329 
The following UML diagram formally captures the above description of versioning. 330 
 331 
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 332 
Figure 5.  MOWS versioning concepts 333 

 334 
Note that a set of consistent versions of each Web service element can be grouped into a 335 
revision. The idea of revision tagging Web services will be explored at a later time. 336 
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3 Web service endpoint manageability 337 

capabilities 338 

The following sections define various manageability capabilities of a Web service endpoint.  339 
 340 
Each capability is formally expressed in a UML diagram using the approach described in the 341 
MUWS specification, Section 4. 342 
 343 
 344 

  345 
Figure 6.  MOWS manageability capabilities conceptual taxonomy 346 

 347 
Figure 6 depicts the conceptual taxonomy of MUWS and MOWS manageability capabilities. UML 348 
generalizations on the diagram are conceptual generalizations. For example, the MOWS 349 
EndpointMetrics “is a” WSDM endpoint manageability capability which “is a” WSDM 350 
manageability capability. The relationships between individual capability definitions are shown as 351 
UML dependencies. For example, the definition of the MOWS EndpointMetrics extends the 352 
definition of the MUWS Metrics capability. 353 
 354 
Instances (implementations, realizations) of the individual manageability capabilities are then 355 
composed into an instance of the WSDM manageable endpoint concept. Such an instance would 356 
be an actual Web service endpoint whose implementation supports the composed capabilities. 357 
 358 
The definitions (models) of the manageability capabilities of a Web service endpoint are rendered 359 
into WSDL elements (interfaces/portTypes) and supporting XML Schemas in Appendix D and 360 
Appendix E. 361 
 362 
Following namespace prefixes are used in this document when referring to XML elements and 363 
XML schemas. The table below describes what prefix corresponds to which namespace URI. 364 
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 365 

Prefix Namespace 
muws-xs http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema   
muws-wsdl http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/wsdl 
mows-xs http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/schema 
mows-wsdl http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/wsdl 
wsa http://schemas.xmlsoap.org/ws/2003/03/addressing  
wsdl http://www.w3.org/2002/07/wsdl  
soap http://www.w3.org/2002/12/soap-envelope 
xs http://www.w3.org/2001/XMLSchema 

 366 
Unless otherwise specified, XML elements and XML schema types introduced below belong to 367 
the mows-xs namespace. 368 
 369 

3.1 Identity 370 

A WSDM manageable endpoint MUST support the MUWS Identity manageability capability. 371 
There are no extensions for the Web services endpoints defined or required for this capability. 372 

3.2 Identification 373 

The Web service endpoint's manageable identification capability is represented in the 374 
EndpointIdentification UML model class. The name of the class identifies the semantics of this 375 
capability. Note that this capability’s name and semantics are consistent with the following 376 
definition (from the Webster dictionary). 377 

identification: 1 a : an act of identifying : the state of being identified b : evidence of 378 
identity 379 

 380 
This capability additionally provides the MUWS Identity capability’s semantics, which are 381 
consistent with the following definition (from the Webster dictionary). 382 

identity: 1 a : sameness of essential or generic character in different instances b : 383 
sameness in all that constitutes the objective reality of a thing : ONENESS 384 

 385 
The identification capability is used to help establish the Web service endpoint being managed. 386 
The identity capability may be used to determine if two manageability providers manage the same 387 
resource or not. 388 
 389 
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 390 
Figure 7.  Endpoint identification manageability capability model 391 

 392 

3.2.1 Properties 393 

The following is the specification of the Web service endpoint identification properties (elements). 394 
 395 
<EndpointReference>wsa:EndpointReferenceType</EndpointReference> 396 
<EndpointDescriptions><description>xs:anyURI</description>*</EndpointDescriptions>? 397 
 398 
EndpointReference is a reference to the Web service endpoint being managed. A reference 399 
must be resolvable to the actual useable endpoint. This property represents one way to access 400 
the endpoint resource but doesn't preclude the existence of multiple descriptions of the same 401 
endpoint resource. 402 
 403 
EndpointDescriptions is a list of URIs pointing to description documents of the Web service 404 
endpoint resource. The different description documents can be of the same or of different types 405 
(e.g. WSDL1.1, WSDL2.0, UDDI tModel, etc.) 406 
 407 

3.3 Metrics 408 

The Web service endpoint's manageable metrics capability is represented in the 409 
EndpointMetrics UML model class. The name of the class identifies the semantics of this 410 
capability. 411 
 412 

 413 
Figure 8.  Endpoint metrics manageability capability model 414 
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 415 
This capability extends the definition of the MUWS Metrics capability. WSDM manageable 416 
endpoints that intend to support the EndpointMetrics capability MUST support the MUWS 417 
Metrics capability as well. 418 
 419 
It is recommended that for adequate calculations, the Web service endpoint metric properties 420 
(one or all) are retrieved together with the muws-xs:CurrentTime property (e.g., using one 421 
request to retrieve multiple properties). 422 
 423 
Metrics and request processing states are related. The request processing state change 424 
boundaries are the points where metric counters are incremented [WSLC]. 425 

3.3.1 Properties 426 

The following is the specification of the Web service endpoint metrics properties (elements). 427 
 428 
<NumberOfRequests  429 
 muws-xs:ChangeType=”Counter”>muws-xs:IntegerMetric</NumberOfRequests>? 430 
<NumberOfFailedRequests  431 
 muws-xs:ChangeType=”Counter”>muws-xs:IntegerMetric</NumberOfFailedRequests>? 432 
<NumberOfSuccessfulRequests  433 
 muws-xs:ChangeType=”Counter” 434 
 >muws-xs:IntegerMetric</NumberOfSuccessfulRequests>? 435 
<ServiceTime  436 
 muws-xs:ChangeType=”Counter”>muws-xs:DurationMetric</ServiceTime>? 437 
 438 
NumberOfRequests is a counter of the number of request messages that the Web service 439 
endpoint has received. 440 
NumberOfFailedRequests is a counter of the number of request messages that the Web service 441 
endpoint has received, and a (SOAP) fault was sent in reply. 442 
NumberOfSuccessfulRequests is a counter of the number of request messages that the Web 443 
service endpoint has received, and anything but a (SOAP) fault was sent in reply. 444 
ServiceTime is a counter of the total elapsed time it has taken the Web service endpoint to 445 
process all requests (successfully or not). 446 
 447 
Note that NumberOfSuccessfulRequests + NumberOfFailedRequests ≤ NumberOfRequests 448 
as there could possibly be some requests that were received, but lost. 449 
 450 

3.4 State 451 

WSDM manageable endpoints that intend to support state management capability MUST support 452 
the MUWS State manageability capability. There are no extensions for the Web services 453 
endpoints defined or required for this capability. 454 
 455 
The Web service lifecycle (WSLC) states defined by the W3C Web Services Architecture 456 
Management Task Force [WSLC] map to the MUWS states as follows: 457 

 The WSLC UP state maps to the MUWS Available state. Any sub-state of WSLC UP 458 
MUST be mapped as MUWS Available. 459 
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 The WSLC DOWN state maps to the MUWS Unavailable state. Any sub-state of WSLC 460 
DOWN SHOULD be mapped as MUWS Unavailable. 461 

 The WSLC SATURATED sub-state of DOWN may be interpreted as the MUWS 462 
Degraded state. 463 
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4 Example 464 

This section is an example of a functional Web service for which a manageability endpoint exists. 465 
The example shows how to assemble MUWS and MOWS specification fragments to provide a 466 
manageability Web service. WSDL documents and SOAP messages are described. 467 
 468 
Consider a description of a fictitious Web service – a mountain weather station. The following 469 
WSDL 1.1 document may, for example, be available at the http://weather.everest.org/service.wsdl 470 
URL. 471 
 472 
<?xml version="1.0" encoding="utf-8"?> 473 
<definitions xmlns="http://schemas.xmlsoap.org/wsdl/" 474 
 xmlns:http="http://schemas.xmlsoap.org/wsdl/http/"  475 
 xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"  476 
 xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" 477 
 xmlns:s="http://www.w3.org/2001/XMLSchema"   478 
 xmlns:s0="http://everest.org/"    479 
 targetNamespace="http://everest.org/"> 480 
  <types> 481 
    <s:schema elementFormDefault="qualified"  482 
  targetNamespace="http://everest.org/"> 483 
      <s:element name="GetCurrentTemperature"> 484 
        <s:complexType> 485 
          <s:sequence> 486 
            <s:element name="altitude" type="s:double" 487 
   minOccurs="1" maxOccurs="1"/> 488 
          </s:sequence> 489 
        </s:complexType> 490 
      </s:element> 491 
      <s:element name="GetCurrentTemperatureResponse"> 492 
        <s:complexType> 493 
          <s:sequence> 494 
            <s:element name="GetCurrentTemperatureResult" type="s:double" 495 
   minOccurs="1" maxOccurs="1"/> 496 
          </s:sequence> 497 
        </s:complexType> 498 
      </s:element> 499 
    </s:schema> 500 
  </types> 501 
  <message name="GetCurrentTemperatureSoapIn"> 502 
    <part name="parameters" element="s0:GetCurrentTemperature" /> 503 
  </message> 504 
  <message name="GetCurrentTemperatureSoapOut"> 505 
    <part name="parameters" element="s0:GetCurrentTemperatureResponse" /> 506 
  </message> 507 
  <portType name="WeatherStationSoap"> 508 
    <operation name="GetCurrentTemperature"> 509 
      <input message="s0:GetCurrentTemperatureSoapIn" /> 510 
      <output message="s0:GetCurrentTemperatureSoapOut" /> 511 
    </operation> 512 
  </portType> 513 
  <binding name="WeatherStationSoap" type="s0:WeatherStationSoap"> 514 
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    <soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="document" /> 515 
    <operation name="GetCurrentTemperature"> 516 
      <soap:operation style="document" /> 517 
      <input> 518 
        <soap:body use="literal" /> 519 
      </input> 520 
      <output> 521 
        <soap:body use="literal" /> 522 
      </output> 523 
    </operation> 524 
  </binding> 525 
  <service name="WeatherStation"> 526 
    <port name="WeatherStationSoap" binding="s0:WeatherStationSoap"> 527 
      <soap:address location="http://weather.everest.org/service"/> 528 
    </port> 529 
  </service> 530 
</definitions> 531 
 532 
The functional service, the weather station service, takes requests for a current temperature at a 533 
given altitude. 534 
 535 
A manageability endpoint may exist that can let the weather station service be managed 536 
remotely. The following WSDL 1.1 document describes a WSDM-compliant manageability 537 
endpoint. The document may be available at the http://weather.everest.org/manageability.wsdl 538 
URL. 539 
 540 
<?xml version="1.0" encoding="utf-8"?> 541 
<definitions xmlns="http://schemas.xmlsoap.org/wsdl/" 542 
 xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"  543 
 xmlns:xs="http://www.w3.org/2001/XMLSchema"  544 
 xmlns:wsrp="http://www.ibm.com/xmlns/stdwip/web-services/WS-ResourceProperties"  545 
 xmlns:muws-xs="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema" 546 
 xmlns:mows-xs="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/schema" 547 
 xmlns:muws-wsdl="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/wsdl" 548 
 xmlns:mows-wsdl="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/wsdl" 549 
 xmlns:s0="http://everest.org/"  550 
 targetNamespace="http://everest.org/"> 551 
 552 
  <import namespace="http://www.ibm.com/xmlns/stdwip/web-services/WS-553 
ResourceProperties" 554 
  location="http://www-106.ibm.com/developerworks/webservices/library/ws-resource/WS-555 
ResourceProperties.wsdl"/> 556 
This imports definitions from the WS-ResourceProperties WSDL. 557 
 558 
  <import namespace="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/wsdl" 559 
location="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/wsdl"/> 560 
  <import namespace="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/wsdl" 561 
location="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/wsdl"/> 562 
This imports WSDL definitons from the muws-wsdl and mows-wsdl namespaces. 563 
 564 
  <types> 565 
    <xs:schema elementFormDefault="qualified" 566 
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  targetNamespace="http://everest.org/"> 567 
   568 
      <xs:import namespace="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema" 569 
schemaLocation="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema"/> 570 
      <xs:import namespace="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/schema" 571 
schemaLocation="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/schema"/> 572 
This imports schema for muws-xs and mows-xs namespaces. 573 
 574 
      <xs:complexType name="WeatherStationManageabilityPropertiesType"> 575 
  <xs:sequence> 576 
  <xs:element ref="muws-xs:ResourceId"/> 577 
  <xs:element ref="muws-xs:Name" minOccurs="0"/> 578 
  <xs:element ref="muws-xs:Version" minOccurs="0"/> 579 
  <xs:element ref="muws-xs:ResourceState"/> 580 
  <xs:element ref="muws-xs:CurrentTime"/> 581 
  <xs:element ref="mows-xs:EndpointReference"/> 582 
  <xs:element ref="mows-xs:EndpointDescriptions" minOccurs="0"/> 583 
  <xs:element ref="mows-xs:NumberOfRequests" minOccurs="0"/> 584 
  <xs:element ref="mows-xs:NumberOfFailedRequests" minOccurs="0"/> 585 
  <xs:element ref="mows-xs:NumberOfSuccessfulRequests" minOccurs="0"/> 586 
  <xs:element ref="mows-xs:ServiceTime" minOccurs="0"/> 587 
  <xs:any minOccurs="0" maxOccurs="unbounded"  588 
   namespace="##other" processContents="lax"/> 589 
  </xs:sequence> 590 
      </xs:complexType> 591 
This type declares a property container for the weather station manageability endpoint.  592 
 593 
      <xs:element name="WeatherStationManageabilityProperties" 594 
  type="s0:WeatherStationManageabilityPropertiesType"/> 595 
This element is the property container for the weather station manageability endpoint. 596 
       597 
    </xs:schema> 598 
  </types> 599 
 600 
The following is the declaration of the interface (portType) of the weather station manageability 601 
endpoint. 602 
  <portType name="WeatherStationManageabilitySoap"  603 
 wsrp:ResourceProperties="s0:WeatherStationManageabilityProperties"> 604 
The wsrp:ResourceProperties points to the qualified name of the property container element. 605 
 606 
The GetResourceProperty and GetMultipleResourceProperties operations belong to the WS-607 
ResourceProperties specification and are directly mixed into this interface. Note that actual 608 
messages are declared in the wsrp namespace. 609 
    <operation name="GetResourceProperty"> 610 
      <input  name="GetResourcePropertyRequest"  611 
                   message="wsrp:GetResourcePropertyRequest" /> 612 
      <output name="GetResourcePropertyResponse"  613 
                   message="wsrp:GetResourcePropertyResponse" /> 614 
      <fault  name="UnknownResource"  615 
                   message="wsrp:ErrorMessage" /> 616 
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      <fault  name="InvalidResourcePropertyQName"  617 
                   message="wsrp:ErrorMessage" />      618 
    </operation> 619 
    <operation name="GetMultipleResourceProperties"> 620 
      <input  name="GetMultipleResourcePropertiesRequest"  621 
                   message="wsrp:GetMultipleResourcePropertiesRequest" /> 622 
      <output name="GetMultipleResourcePropertiesResponse"  623 
                   message="wsrp:GetMultipleResourcePropertiesResponse" /> 624 
      <fault  name="UnknownResource"  625 
                   message="wsrp:ErrorMessage" /> 626 
      <fault  name="InvalidResourcePropertyQName"  627 
                   message="wsrp:ErrorMessage" />      628 
    </operation> 629 
 630 
The Start, Stop and ResetAll operations belong to the MUWS specification and are directly 631 
mixed into this interface. Note that actual messages are declared in the muws-wsdl namespace. 632 
    <operation name="Start"> 633 
      <input name="StartRequest" message="muws-wsdl:StartRequest"/> 634 
      <output name="StartResponse" message="muws-wsdl:StartResponse"/> 635 
    </operation> 636 
    <operation name="Stop"> 637 
      <input name="StopRequest" message="muws-wsdl:StopRequest"/> 638 
      <output name="StopResponse" message="muws-wsdl:StopResponse"/> 639 
    </operation> 640 
    <operation name="ResetAll"> 641 
      <input name="ResetAllRequest" message="muws-wsdl:ResetAllRequest"/> 642 
      <output name="ResetAllResponse" message="muws-wsdl:ResetAllResponse"/> 643 
    </operation> 644 
  </portType> 645 
 646 
The following is the SOAP document/literal binding of the interface declared above. 647 
  <binding name="WeatherStationManageabilitySoap" 648 
type="s0:WeatherStationManageabilitySoap"> 649 
    <soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="document" /> 650 
    <operation name="GetResourceProperty"> 651 
      <soap:operation style="document" /> 652 
      <input> 653 
        <soap:body use="literal" /> 654 
      </input> 655 
      <output> 656 
        <soap:body use="literal" /> 657 
      </output> 658 
    </operation> 659 
    <operation name="GetMultipleResourceProperties"> 660 
      <soap:operation style="document" /> 661 
      <input> 662 
        <soap:body use="literal" /> 663 
      </input> 664 
      <output> 665 
        <soap:body use="literal" /> 666 
      </output> 667 
    </operation> 668 
    <operation name="Start"> 669 
      <soap:operation style="document" /> 670 
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      <input> 671 
        <soap:body use="literal" /> 672 
      </input> 673 
      <output> 674 
        <soap:body use="literal" /> 675 
      </output> 676 
    </operation> 677 
    <operation name="Stop"> 678 
      <soap:operation style="document" /> 679 
      <input> 680 
        <soap:body use="literal" /> 681 
      </input> 682 
      <output> 683 
        <soap:body use="literal" /> 684 
      </output> 685 
    </operation> 686 
    <operation name="ResetAll"> 687 
      <soap:operation style="document" /> 688 
      <input> 689 
        <soap:body use="literal" /> 690 
      </input> 691 
      <output> 692 
        <soap:body use="literal" /> 693 
      </output> 694 
    </operation> 695 
  </binding> 696 
 697 
The following is the description of the manageability service which contains the weather station 698 
manageability endpoint. 699 
  <service name="WeatherStationManageability"> 700 
    <port name="WeatherStationManageabilitySoap" 701 
binding="s0:WeatherStationManageabilitySoap"> 702 
      <soap:address location="http://weather.everest.org/manageability"/> 703 
    </port> 704 
  </service> 705 
</definitions> 706 
 707 
According to the description of the weather station manageability endpoint, one may retrieve Web 708 
service endpoint metrics. Metrics are about the functional Web service, in this case the weather 709 
station service, but their request is sent to the manageability endpoint. For example, to retrieve 710 
the number of requests received by the weather station Web service endpoint, one may send the 711 
following SOAP message to the http://weather.everest.org/manageability URL via the HTTP 712 
protocol. 713 
 714 
<?xml version="1.0" encoding="utf-8"?> 715 
<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 716 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 717 
xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 718 
<soap:Body> 719 
<GetResourcePropertyRequest xmlns:q1="http://docs.oasis-open.org/wsdm/2004/04/mows-720 
0.5/schema" xmlns="http://www.ibm.com/xmlns/stdwip/web-services/WS-721 
ResourceProperties">q1:NumberOfRequests</GetResourcePropertyRequest> 722 
</soap:Body> 723 
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</soap:Envelope> 724 
 725 
The response from the weather station manageability endpoint to the above request may be the 726 
following SOAP message. 727 
 728 
<?xml version="1.0" encoding="utf-8"?> 729 
<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" 730 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 731 
xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 732 
<soap:Body> 733 
<GetResourcePropertyResponse xmlns="http://www.ibm.com/xmlns/stdwip/web-services/WS-734 
ResourceProperties"> 735 
<mows-xs:NumberOfRequests xmlns:mows-xs="http://docs.oasis-736 
open.org/wsdm/2004/04/mows-0.5/schema">130</mows-xs:NumberOfRequests> 737 
</GetResourcePropertyResponse> 738 
</soap:Body> 739 
</soap:Envelope> 740 
 741 
 742 
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Appendix C. Notices 806 

OASIS takes no position regarding the validity or scope of any intellectual property or other rights 807 
that might be claimed to pertain to the implementation or use of the technology described in this 808 
document or the extent to which any license under such rights might or might not be available; 809 
neither does it represent that it has made any effort to identify any such rights. Information on 810 
OASIS's procedures with respect to rights in OASIS specifications can be found at the OASIS 811 
website. Copies of claims of rights made available for publication and any assurances of licenses 812 
to be made available, or the result of an attempt made to obtain a general license or permission 813 
for the use of such proprietary rights by implementors or users of this specification, can be 814 
obtained from the OASIS Executive Director. 815 
OASIS invites any interested party to bring to its attention any copyrights, patents or patent 816 
applications, or other proprietary rights which may cover technology that may be required to 817 
implement this specification. Please address the information to the OASIS Executive Director. 818 
Copyright  © OASIS Open 2003. All Rights Reserved. 819 
This document and translations of it may be copied and furnished to others, and derivative works 820 
that comment on or otherwise explain it or assist in its implementation may be prepared, copied, 821 
published and distributed, in whole or in part, without restriction of any kind, provided that the 822 
above copyright notice and this paragraph are included on all such copies and derivative works. 823 
However, this document itself does not be modified in any way, such as by removing the 824 
copyright notice or references to OASIS, except as needed for the purpose of developing OASIS 825 
specifications, in which case the procedures for copyrights defined in the OASIS Intellectual 826 
Property Rights document must be followed, or as required to translate it into languages other 827 
than English. 828 
The limited permissions granted above are perpetual and will not be revoked by OASIS or its 829 
successors or assigns. 830 
This document and the information contained herein is provided on an “AS IS” basis and OASIS 831 
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO 832 
ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE 833 
ANY RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 834 
PARTICULAR PURPOSE. 835 
 836 
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Appendix D. XML Schemas 837 

<?xml version="1.0" encoding="utf-8"?> 838 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 839 
 xmlns:wsa="http://schemas.xmlsoap.org/ws/2003/03/addressing" 840 
 xmlns:muws-xs="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema" 841 
 xmlns:mows-xs="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/schema" 842 
 targetNamespace="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/schema"  843 
 elementFormDefault="qualified" attributeFormDefault="unqualified"> 844 
 845 
<xs:import namespace="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema"  846 
 schemaLocation="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema"/> 847 
<xs:import namespace="http://schemas.xmlsoap.org/ws/2003/03/addressing"  848 
 schemaLocation="http://schemas.xmlsoap.org/ws/2003/03/addressing"/> 849 
 850 
<xs:element name="EndpointReference" type="wsa:EndpointReferenceType"/> 851 
<xs:element name="EndpointDescriptions"> 852 
 <xs:complexType> 853 
  <xs:sequence> 854 
   <xs:element name="description" type="xs:anyURI" 855 
    minOccurs="0" maxOccurs="unbounded"/> 856 
  </xs:sequence> 857 
 </xs:complexType> 858 
</xs:element> 859 
 860 
<xs:element name="NumberOfRequests" type="muws-xs:IntegerMetric"/> 861 
<xs:element name="NumberOfSuccessfulRequests" type="muws-xs:IntegerMetric"/> 862 
<xs:element name="NumberOfFailedRequests" type="muws-xs:IntegerMetric"/> 863 
<xs:element name="ServiceTime" type="muws-xs:DurationMetric"/> 864 
 865 
<xs:complexType name="EndpointIdentificationPropertiesType"> 866 
 <xs:sequence> 867 
  <xs:element ref="mows-xs:EndpointReference"/> 868 
  <xs:element ref="mows-xs:EndpointDescriptions" minOccurs="0"/> 869 
  <xs:any minOccurs="0" maxOccurs="unbounded" 870 
   namespace="##other" processContents="lax"/> 871 
 </xs:sequence> 872 
</xs:complexType> 873 
 874 
<xs:element name="EndpointIdentificationProperties"  875 
 type="mows-xs:EndpointIdentificationPropertiesType"/> 876 
 877 
<xs:complexType name="EndpointMetricsPropertiesType"> 878 
 <xs:sequence> 879 
  <xs:element ref="mows-xs:NumberOfRequests" minOccurs="0"/> 880 
  <xs:element ref="mows-xs:NumberOfFailedRequests" minOccurs="0"/> 881 
  <xs:element ref="mows-xs:NumberOfSuccessfulRequests" minOccurs="0"/> 882 
  <xs:element ref="mows-xs:ServiceTime" minOccurs="0"/> 883 
  <xs:any minOccurs="0" maxOccurs="unbounded" 884 
   namespace="##other" processContents="lax"/> 885 
 </xs:sequence> 886 
</xs:complexType> 887 
 888 
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<xs:element name="EndpointMetricsProperties"  889 
 type="mows-xs:EndpointMetricsPropertiesType"/> 890 
 891 
</xs:schema> 892 
 893 
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Appendix E. WSDL elements 894 

<?xml version="1.0" encoding="utf-8"?> 895 
<definitions xmlns="http://schemas.xmlsoap.org/wsdl/" 896 
 xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"  897 
 xmlns:xs="http://www.w3.org/2001/XMLSchema" 898 
 xmlns:wsrp="http://www.ibm.com/xmlns/stdwip/web-services/WS-ResourceProperties"   899 
 xmlns:muws-xs="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema" 900 
 xmlns:mows-xs="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/schema" 901 
 xmlns:muws-wsdl="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/wsdl" 902 
 xmlns:mows-wsdl="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/wsdl" 903 
 targetNamespace="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/wsdl"> 904 
 905 
  <types> 906 
  <xs:schema elementFormDefault="qualified" 907 
 targetNamespace="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/wsdl"> 908 
  909 
 <xs:import namespace="http://docs.oasis-open.org/wsdm/2004/04/muws-0.5/schema"  910 
  schemaLocation="http://docs.oasis-open.org/wsdm/2004/04/muws-911 
0.5/schema"/> 912 
 <xs:import namespace="http://docs.oasis-open.org/wsdm/2004/04/mows-0.5/schema"  913 
  schemaLocation="http://docs.oasis-open.org/wsdm/2004/04/mows-914 
0.5/schema"/> 915 
  916 
  </xs:schema> 917 
  </types> 918 
   919 
  <portType name="EndpointIdentification"  920 
 wsrp:ResourceProperties="mows-xs:EndpointIdentificationProperties"/> 921 
 922 
  <portType name="EndpointMetrics"  923 
 wsrp:ResourceProperties="mows-xs:EndpointMetricsProperties"/> 924 
</definitions> 925 
 926 
 927 
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