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Table 1 — Parameters in GetCapabilities operation request

	Names a
	Definition
	Data type and value
	Multiplicity and use

	service

service
	Service type identifier
	Character String type, not empty

Value is OWS type abbreviation 
(e.g., “WMS”, “WFS”)
	One (mandatory)

	request

request
	Operation name
	Character String type, not empty

Value is operation name
(e.g., “GetCapabilities”)
	One (mandatory)

	accept‌Versions 

Accept‌Versions
	Prioritized sequence of one or more specification versions accepted by client, with preferred versions listed first
	Sequence of Character String type, each not empty

Value is list of x.y.z “version” values
	Zero or one (optional)

When omitted, return latest supported version (see Subclause 7.3.2)

	sections 

Sections
	Unordered list of zero or more names of requested sections in complete service metadata document b
	Sequence of Character String type, each not empty

Value is list of section names

Allowed section names are specified by each Implementation Specification
	Zero or one (optional)

When omitted or not supported by server, return complete service metadata document 

	update‌Sequence

update‌Sequence
	Service metadata document version, value is “increased” whenever any change is made in complete service metadata document
	Character String type, not empty

Values are selected by each server, and are always opaque to clients
	Zero or one (optional)

When omitted or not supported by server, return latest service metadata document

	accept‌Formats

Accept‌Formats
	Prioritized sequence of zero or more response formats desired by client, with preferred formats listed first
	Sequence of Character String type, each not empty

Value is list of format identifiers

Identifiers are MIME types of formats useful for service metadata documents
	Zero or one (optional)

When omitted or not supported by server, return service metadata document using MIME type "text/xml"

	acceptLanguage
Accept Language
	Sequence of one or more languages for human readable text requested by the client. 
	Character String type, not empty

Value is comma separated list of language identifiers as specified in IETF RFC 4646, plus “*”
	Zero or one (optional)

For use see section 1.2.6

	a
Although some values listed in the “Name” column appear to contain spaces, they shall not contain spaces.

b
The “Sections” parameter specifies which XML elements within a service metadata document shall be returned, within a (usually abbreviated) “Capabilities” element. The allowed section name values shall be specified by each Implementation Specification, as specified in Subclause 7.3.3.


NOTE 1
The name capitalization rules used here are specified in Subclauses 5.5 and 11.6.2.

NOTE 2
The data type of many parameters is specified as “Character String type, not empty”. In the XML Schemas specified herein, these parameters are encoded with the xsd:string type, which does NOT require that these strings not be empty.

1.1.1 Implementation requirements

The “Multiplicity and use” column in Table 2 specifies the optionality of each listed parameter in the GetCapabilities operation request. Table 2 specifies the implementation of those parameters by OWS clients and servers.
Table 2 — Implementation of parameters in GetCapabilities operation request

	Name
	Multiplicity
	Client implementation
	Server implementation

	service
	One (mandatory)
	Each parameter shall be implemented by all clients, using specified value
	Each parameter shall be implemented by all servers, checking that each parameter is received with specified value

	request
	One (mandatory)
	
	

	Accept‌Versions
	Zero or one (optional)
	Should be implemented by all software clients, using specified values
	Shall be implemented by all servers, checking if parameter is received with specified value(s)

	Sections
	Zero or one (optional) a
	Each parameter may be implemented by each client

If parameter not provided, shall expect default response

If parameter provided, shall allow default or specified response
	Each parameter may be implemented by each server

If parameter not implemented or not received, provide default response

If parameter implemented and received, provide specified response

	update‌Sequence
	Zero or one (optional) a
	
	

	Accept‌Formats
	Zero or one (optional) a
	
	

	AcceptLanguage
	Zero or one (optional)
	Should be implemented by all clients 
	Shall be implemented by servers offering multilingual capabilities

	a
A specific OWS is allowed to make mandatory or prohibit server implementation of this parameter. If a specific OWS makes server implementation mandatory, then this parameter can also be made mandatory in the operation request, requiring client implementation of this parameter. Similarly, if a specific OWS prohibits server implementation of this parameter, then the parameter should also be prohibited in the operation request, prohibiting client implementation of this parameter.


1.1.2 GetCapabilities request KVP encoding

The KVP encoding of the GetCapabilities operation request shall be as shown in Table 3, with example values appropriate for WCS 1.0.0.

Table 3 — GetCapabilities operation request URL parameters

	Name and example a
	Optionality and use
	Definition and format

	service=WCS
	Mandatory
	Service type identifier text

	request=GetCapabilities
	Mandatory
	Operation name text

	AcceptVersions=1.0.0,0.8.3
	Optional

When omitted, return latest supported version (see Subclause 7.3.2)
	Comma-separated prioritized sequence of one or more specification versions accepted by client, with preferred versions listed first

	Sections=Contents
	Optional

When omitted or not supported by server, return complete service metadata document
	Comma-separated unordered list of zero or more names of sections of service metadata document to be returned in service metadata document

	updateSequence=XXX 
(where XXX is character string previously provided by server)
	Optional

When omitted or not supported by server, return latest service metadata document version 
	Service metadata document version, value is “increased” whenever any change is made in complete service metadata document

	AcceptFormats= text/xml
	Optional

When omitted or not supported by server, return service metadata document using MIME type "text/xml"
	Comma-separated prioritized sequence of zero or more response formats desired by client, with preferred formats listed first

	AcceptLanguage=en-CA,fr-CA 
	Optional

When not supported by server, return human readable text in a language of the server’s choice
	Comma-separated list of languages desired by the client for all human readable text in the response, in order of preference.  For every element, the first matching language available from the server shall be present in the response. See section 1.2.6

	a
All parameter names are listed here using mostly lower case letters. However, any parameter name capitalization shall be allowed in KVP encoding, see Subclause 11.5.2.


In a specific OWS Implementation Specification, this table shall be supported by specification of the section names allowed in the Sections parameter, with the meaning of each value for that specific OWS. These section names and meanings shall be based on Subclause 7.4.2.

An example of a GetCapabilities request message encoded using KVP is:

http://hostname:port/path?SERVICE=WCS&REQUEST=GetCapabilities&ACCEPTVERSIONS=1.0.0,0.8.3&SECTIONS=Contents&UPDATESEQUENCE=XYZ123& ACCEPTFORMATS=text/xml&AcceptLanguage=en-CA,fr-CA
This example includes all six possible parameters, but only the “service” and “request” parameters are required.

1.1.3 GetCapabilities request XML encoding

The XML Schema fragment for encoding a generic GetCapabilities operation request is:

<element name="GetCapabilities" type="ows:GetCapabilitiesType"/>

<!-- =========================================================== -->

<complexType name="GetCapabilitiesType">


<annotation>



<documentation>XML encoded GetCapabilities operation request. This operation allows clients to retrieve service metadata about a specific service instance. In this XML encoding, no "request" parameter is included, since the element name specifies the specific operation. This base type shall be extended by each specific OWS to include the additional required "service" attribute, with the correct value for that OWS. </documentation>


</annotation>


<sequence>



<element name="AcceptVersions" type="ows:AcceptVersionsType" minOccurs="0">




<annotation>





<documentation>When omitted, server shall return latest supported version. </documentation>




</annotation>



</element>



<element name="Sections" type="ows:SectionsType" minOccurs="0">




<annotation>





<documentation>When omitted or not supported by server, server shall return complete service metadata (Capabilities) document. </documentation>




</annotation>



</element>



<element name="AcceptFormats" type="ows:AcceptFormatsType" minOccurs="0">




<annotation>





<documentation>When omitted or not supported by server, server shall return service metadata document using the MIME type "text/xml". </documentation>




</annotation>



</element>


</sequence>


<attribute name="updateSequence" type="ows:UpdateSequenceType" use="optional">



<annotation>




<documentation>When omitted or not supported by server, server shall return latest complete service metadata document. </documentation>



</annotation>


</attribute>



<attribute name="acceptLanguage" type="string" use=”optional”>




<annotation>





<documentation>Comma separated list of RFC 4646 language code of the human-readable text (e.g. "en-CA,fr-CA",  or “*”).</documentation>




</annotation>



</attribute>

</complexType>

<!-- =========================================================== -->

<!-- =========================================================== -->

<simpleType name="ServiceType">


<annotation>



<documentation>Service type identifier, where the string value is the OWS type abbreviation, such as "WMS" or "WFS". </documentation>


</annotation>


<restriction base="string"/>

</simpleType>

<!-- ========================================================= -->

<complexType name="AcceptVersionsType">


<annotation>



<documentation>Prioritized sequence of one or more specification versions accepted by client, with preferred versions listed first. See Version negotiation subclause for more information. </documentation>


</annotation>


<sequence>



<element name="Version" type="ows:VersionType" maxOccurs="unbounded"/>


</sequence>

</complexType>

<!-- =========================================================== -->

<complexType name="SectionsType">


<annotation>



<documentation>Unordered list of zero or more names of requested sections in complete service metadata document. Each Section value shall contain an allowed section name as specified by each OWS specification. See Sections parameter subclause for more information. </documentation>


</annotation>


<sequence>



<element name="Section" type="string" minOccurs="0" maxOccurs="unbounded"/>


</sequence>

</complexType>

<!-- =========================================================== -->

<simpleType name="UpdateSequenceType">


<annotation>



<documentation>Service metadata document version, having values that are "increased" whenever any change is made in service metadata document. Values are selected by each server, and are always opaque to clients. See updateSequence parameter use subclause for more information. </documentation>


</annotation>


<restriction base="string"/>

</simpleType>

<!-- =========================================================== -->

<complexType name="AcceptFormatsType">


<annotation>



<documentation>Prioritized sequence of zero or more GetCapabilities operation response formats desired by client, with preferred formats listed first. Each response format shall be identified by its MIME type. See AcceptFormats parameter use subclause for more information. </documentation>


</annotation>


<sequence>



<element name="OutputFormat" type="ows:MimeType" minOccurs="0" maxOccurs="unbounded"/>


</sequence>

</complexType>

<!-- =========================================================== -->


<simpleType name="FormatType">



<annotation>




<documentation>Data transfer format identifier, identified by its MIME type. </documentation>



</annotation>



<restriction base="string"/>


</simpleType>

</schema>
This XML Schema fragment contains documentation of the meaning of each element, attribute, and type, and this documentation shall be considered normative as specified in Subclause 11.6.3.

An example of a GetCapabilities request message encoded in XML is:

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

<GetCapabilities xmlns="http://www.opengis.net/ows/1.1" xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 fragmentGetCapabilitiesRequest.xsd" service="WCS" updateSequence="XYZ123" acceptLanguage=”en-CA”>


<!-- Maximum example for WCS. Primary editor: Arliss Whiteside -->


<AcceptVersions>



<Version>1.0.0</Version>



<Version>0.8.3</Version>


</AcceptVersions>


<Sections>



<Section>Contents</Section>


</Sections>


<AcceptFormats>



<OutputFormat>text/xml</OutputFormat>


</AcceptFormats>

</GetCapabilities>

This example includes all of the possible XML attributes and elements, but only the “service” attribute is required, within the required GetCapabilities root element.

1.2 Parameter discussions

1.2.1 Version parameter

Each OWS Implementation Specification revision shall specify a version number, which enables interacting clients and servers to agree on which version of the specification they are conforming to. A version number shall contain three non-negative integers separated by decimal points, in the form "x.y.z". The integers y and z shall not exceed 99.

Through the evolution of specifications, each service will have a number of versions defined for it, each with a different version number. Each OWS shall have its own sequence of version numbers; the version numbers of different services are independent and therefore may overlap. When the version number changes, it shall increase monotonically, with the first integer being the most significant. There may be gaps in the numerical sequence, and some numbers may denote draft versions. Servers and their clients need not support all defined versions, but are encouraged to support multiple versions.

1.2.2 Version negotiation

Version negotiation is performed using the optional AcceptVersions parameter in the GetCapabilities operation request. Although optional, client software should always include this parameter, to simplify version negotiation. The value of this parameter is a sequence of protocol version numbers that the client supports, in order of client preference.

The server, upon receiving a GetCapabilities request, shall scan through this list and find the first version number that it supports. It shall then return a service metadata document conforming to that version of the specification, and containing that value of the “version” parameter. If the list does not contain any version numbers that the server supports, the server shall return an Exception with exceptionCode="VersionNegotiationFailed".

To ensure backward compatibility, clients shall also be prepared to accept an unknown response and treat this situation as an indication that version negotiation has failed. Furthermore, if a server receives a GetCapabilities request without the AcceptVersions parameter, it shall return a service metadata document that is compliant to the highest protocol version that the server supports. This makes it convenient for humans to make requests manually, and allows for forward compatibility with possible future incarnations of version negotiation.

This new version negotiation process is designed to be compatible with the old-style version negotiation that was defined in earlier versions of the various OWS specifications, as described in Subclause D.11.

1.2.3 Sections parameter

The Sections parameter value shall contain an unordered list of zero or more names of the XML elements within a service metadata XML document that shall be returned. When one or more names are listed, those section(s) shall be included within a (usually abbreviated) service metadata document returned. If no names are listed, the service metadata returned may not contain any of the sections that could be listed.

The allowed section name values shall be specified in each Implementation Specification, and shall include, but are not limited to, all the values specified in Table 4 that are relevant to the specific OWS. The values allowed shall include “All”.

Table 4 — Meanings of section name values

	Section name
	Meaning

	ServiceIdentification
	Return ServiceIdentification element in service metadata document

	ServiceProvider
	Return ServiceProvider metadata element in service metadata document

	Operations‌Metadata
	Return OperationsMetadata element in service metadata document

	Contents
	Return Contents metadata element in service metadata document

	All
	Return complete service metadata document, containing all elements


NOTE 1
All of the section name values listed in Table 4 are expected to be common for most OWSs, but some can add additional sections.
Client implementation of the Sections parameter is optional. When any server receives a GetCapabilities operation request without this parameter, it shall return the complete service metadata document.

Server implementation of the Sections parameter is optional. When a server does not implement this Sections parameter, it shall ignore this parameter if present in a GetCapabilities operation request, and shall return the complete service metadata document.

NOTE 2
A referencing OGC Implementation Specification is expected to leave optional the implementation of the Sections parameter, by both servers and clients. This flexibility allows Implementation Specification Application Profiles to make server implementation of this parameter either required or prohibited.

1.2.4 updateSequence parameter

The optional updateSequence parameter may be used for maintaining the consistency of a client cache of the contents of a service metadata document. The parameter value may be an integer, a timestamp in [ISO 8601:2000] format, or any other number or string.

A server may include an updateSequence value in its service metadata document. If supported, the updateSequence value shall be increased by the server when any changes are made to the complete service metadata document (for example, when new coverages are added to the WCS service). The server is the sole judge of lexical ordering sequence.

A client may include this parameter in its GetCapabilities request. The response of the server based on the presence and relative value of updateSequence in the client request and the server metadata shall be as specified in Table 5.

Table 5 ( Use of updateSequence parameter

	Operation request 
updateSequence value
	Service metadata 
updateSequence value
	Server response

	None
	Any
	most recent service metadata document

	Any
	None
	most recent service metadata document

	Equal
	Equal
	service metadata document with only “version” and “updateSequence” parameters

	Lower
	Higher
	most recent service metadata document

	Higher
	Lower
	exception report with exceptionCode = InvalidUpdateSequence


1.2.5 AcceptFormats parameter

The optional AcceptFormats parameter may be used by a client to attempt to negotiate a GetCapabilities operation response format other than "text/xml". When included in an operation request, this parameter shall contain a list of the alternative MIME types that the client wants to be returned, listed in the client's preferred order. The MIME type "text/xml" is always an implicit last option, but may be explicitly included.

When a server implements the AcceptFormats parameter and receives a value for it, the server shall return the Capabilities document in the format of the first MIME type in this list that it is capable of returning. When not received or not implemented, the server shall return the Capabilities document in normal XML, using the MIME type "text/xml". All clients and servers shall implement the "text/xml" MIME type for the GetCapabilities operation. Since "text/xml" is always an implicit last option, the server always has an implemented MIME type to use to return a Capabilities document to the client.

Server and client implementation of this parameter is optional. A variety of alternative formats (with different MIME types) have been proposed for transfer of XML documents, but many have not yet been completely specified, and none has yet been widely accepted. Many of these alternative formats reduce the size of the transferred message, thus reducing the communication time and load.

This document does not now specify any alternative format, but the AcceptFormats parameter is included to provide flexibility to allow experimentation and allow other documents to identify allowed alternative format(s). A specific OWS Implementation Specification that expects to interoperably use this AcceptFormats parameter shall thus identify the alternative format(s) that may be used (or that shall be implemented by servers).

EXAMPLE 1
One possible alternative format is the ISO standard for binary encoding of MPEG-7 or “BiM” as specified in [ISO/IEC 15938-1], with MIME type "application/x-bix".

EXAMPLE 2
Another possible alternative format is “BXML” as specified in [OGC 03-002r8], with MIME type "application/x-bxml".

NOTE 
A non-XML format whose MIME type is well-defined might be used if a method is specified to convert a Capabilities XML document, as specified herein, into that alternative format.
1.2.6 AcceptLanguage parameter

The AcceptLanguage parameter, an optional parameter for all OWS requests (unless otherwise specified as required), identifies the client's preferred set of languages for the response. Its value is a comma-separated list of one or more language tags in order of client preference from left to right. The language tags may be complete RFC 4646 5 character codes (e.g. “en-CA”), or abbreviated 2 character codes (e.g. “en”).  In addition to the RFC 4646 codes, the server must support the single special value “*” which is used to indicate “any language”.
For each human language text string in the server's response, including strings plotted into graphic images (such as in a WMS GetMap response), the server shall return that text string in most preferred language it has available.  If the server cannot return a text string in any of the client-preferred languages, and the AcceptLanguage list includes the special value “*”, then it shall return that string in a language of the server's choice.   If there is no match between the list of languages in the AcceptLanguage parameter and the list of languages supported by the server, the service shall return an InvalidParameterValue exception.

The AcceptLanguage parameter  in conjunction with the list of fully-supported languages that may appear in the capabilities document of a server (see section XXXX), allows the client to ensure that the response contains a single predetermined language or a best-effort language.

For predetermined semantics, the client must select one language code from the list of fully supported languages reported in the capabilities document.  The client shall identify this language using the AcceptLanguage parameter in all subsequent requests to this server. Since the client request identifies a language listed in the capabilities document, the client is guaranteed to receive the response in that language.  
For language negotiation with best-effort semantics, the client can ignore the list of languages reported in the capabilities document, and instead use the AcceptLanguage parameter to request the language(s) that the user prefers, in order of preference. As indicated above, the server shall respond in the best-available language according to the user’s preferences. There is no guarantee that the response will uniformly contain the same language since each text string will be returned in the best available language as specified in the user's list.  The heuristics for determining best-effort matches are not defined by this specification, and are left to the discretion of the server.  

Examples

1)
AcceptLanguage = en-CA, en, fr-CA, fr

Language list supported by the server = en-US, sp

Response language is “en-US” because "en" is a prefix to "en-US"

2)
AcceptLanguage =sp,en

Language list supported by the server = fr

Response is an exception (in default language)

3)
AcceptLanguage = en-CA,fr-CA
Language list supported by the server = en

Response is an exception because "en-ca" is not a prefix to "en"
4) AcceptLanguage = en-CA,*

Server Supported Language List = fr
Response language is “fr” because “*” is included, 

If the AcceptLanguage parameter is not present in an OWS request, the server should attempt to honor the Accept-Language MIME header in the HTTP request (usually passed to the process by the web server by means of the HTTP_ACCEPT_LANGUAGE environment variable) instead.

OWS services may choose to specify where to place the xml:lang attribute(s) in a response, based on the expected usage characteristics of the service.  For unilingual responses the most logical and efficient implementation may be to have the xml:lang attribute present only once in the response, as an attribute of the root element.  For responses which contain more than one language, or services such as WMS that potentially cascade responses from other services, xml:lang should be found as an attribute of each human-readable text element found in the response.  When human-readable text strings are present in the response, a server supporting multi-lingual responses shall identify the language of each and every human readable text element of the response for which the language is known with the language of the text indicated by an "xml:lang" attribute that applies to the element.  The "xml:lang" attribute(s) shall be populated with the appropriate IETF RFC 4646 identifier, as per section 2.12 of "Extensible Markup Language (XML) 1.0 (Fourth Edition)" [http://www.w3.org/TR/REC-xml/].   If the language of a text element is unknown, the "xml:lang" attribute shall either be specified as the empty string or omitted depending on whether or not an ancestor element has specified a language.
Servers that ignore the AcceptLanguage parameter entirely are trivially compliant.
1.3 GetCapabilities response

1.3.1 Exceptions

In the event that an OWS server encounters an error servicing a GetCapabilities operation request, it shall return an exception report message as specified in Clause 8. The allowed exception codes shall include those listed in Table 6, assuming the updateSequence parameter is implemented by the server.

Table 6 — Exception codes for GetCapabilities operation

	exceptionCode value
	Meaning of code
	“locator” value

	MissingParameterValue
	Operation request does not include a parameter value
	Name of missing parameter

	InvalidParameterValue
	Operation request contains an invalid parameter value
	Name of parameter with invalid value

	VersionNegotiationFailed
	List of versions in “AcceptVersions” parameter value, in GetCapabilities operation request, did not include any version supported by this server
	None, omit “locator” parameter

	InvalidUpdateSequence
	Value of (optional) updateSequence parameter, in GetCapabilities operation request, is greater than current value of service metadata updateSequence number
	None, omit “locator” parameter

	NoApplicableCode
	No other exceptionCode specified by this service and server applies to this exception
	None, omit “locator” parameter


1.3.2 Service metadata document contents

A service metadata document shall be the normal response to a client from performing the GetCapabilities operation, and shall contain metadata appropriate to the specific server for the specific OWS. For a server with tightly coupled data that it serves or uses, this service metadata document shall include metadata about that data. That service metadata document shall be encoded in XML, and shall use XML Schemas to specify the correct document contents and organization.

NOTE 
The term “Capabilities XML” document was previously usually used for what is here called “service metadata” document. The term “service metadata” is now used because it is more descriptive and is compliant with OGC Abstract specification topic 12 [ISO 19119]. This “service metadata” includes metadata for a specific server and for tightly coupled data that it serves.

Each service metadata document shall include, in addition to other data, the parameters described in Figure 1 and specified in Table 7.
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Figure 1 — GetCapabilities operation response UML class diagram

Table 7 — Parameters included in service metadata document

	Names
	Definition
	Data type and value
	Multiplicity and use

	version

version
	Specification version for operation, in this case for GetCapabilities operation response
	Character String type, not empty

Value is specified by each Implementation Specification and Schemas version (see Subclause 7.3.1)
	One (mandatory)

	update‌Sequence

update‌Sequence
	Service metadata document version, value is “increased” whenever any change is made in complete service metadata document
	Character String type, not empty

Values are selected by each server, and are always opaque to clients
	Zero or one (optional)

Omitted when parameter not supported by server


Each service metadata document shall include a set of document sections that correspond to the set of section names specified for that specific OWS, as specified in Subclause 7.3.3 and used in the Sections parameter specified in Subclause 7.2. The common set of section names and meanings shall be as specified in Table 8. Each specific OWS shall use these section names and meanings when relevant, and may specify additional sections when needed. All four sections of a Capabilities document specified in Table 8 shall be implemented by all OWS servers, unless clearly not relevant to that specific OWS and thus replaced by substitute relevant sections.
When human-readable text strings are present in the response, a server supporting multi-lingual responses shall identify the language of each and every human readable text element of the response, with the language of the text indicated by a “lang” attribute that applies to the element.  The “lang” attribute(s) shall be populated with the appropriate IETF RFC 4646 identifier, as per section 2.12 of "Extensible Markup Language
(XML) 1.0 (Fourth Edition)" [http://www.w3.org/TR/REC-xml/]. 
Table 8 — Section names and contents

	Section name
	Contents

	ServiceIdentification
	Metadata about this specific server. The contents and organization of this section should be the same for all OWSs.

	ServiceProvider
	Metadata about the organization operating this server. The contents and organization of this section should be the same for all OWSs.

	OperationsMetadata
	Metadata about the operations specified by this service and implemented by this server, including the URLs for operation requests. The basic contents and organization of this section shall be the same for all OWSs, but individual services may add elements and/or change the optionality of optional elements.

	Contents
	Metadata about the data served by this server. The contents and organization of this section are specific to each OWS type, as defined by that Implementation Specification.

Whenever applicable, this section shall contain a set of dataset descriptions, which should each be based on the MD_DataIdentification class specified in ISO 19115 and used in ISO 19119.

	Languages
	Languages supported by this server  The contents and organization of this section shall be the same for all OWSs.


The allowed section names with their meanings should be specified in an Implementation Specification using a table such as Table 8 above, or by referencing this subclause and table. All of the section name values listed in Table 8 are expected to be common for most OWSs.

1.3.3 Implementation requirements

The “Multiplicity and use” columns in Table 7 through Table 19 specify the optionality of each listed parameter and data structure in the GetCapabilities operation response. All the “mandatory” parameters and data structures shall be implemented by all OWS servers, using a specified value or values.

Implementation of the “updateSequence” parameter defined in Table 7 is optional by OWS servers. As indicated in Table 2, the “updateSequence” parameter may be implemented by each server, but a specific OWS is allowed to require or prohibit server implementation of this parameter. If a specific OWS requires server implementation of this parameter, this parameter shall also be required in the operation response. Similarly, if a specific OWS prohibits server implementation of this parameter, this parameter shall also be prohibited in the operation response.

All other “optional” parameters and data structures, in the GetCapabilities operation response, should be implemented by all OWS servers using specified values, whenever and wherever each is considered useful metadata for that server.

1.3.4 ServiceIdentification section contents

The ServiceIdentification section of a service metadata document contains basic metadata about this specific server. The contents and organization of this section should be the same for all OWSs. The ServiceIdentification section shall include the parameters and parts described in Figure 2 and specified in Table 9.

NOTE 
If a specific OWS adds contents to this ServiceIdentification section, that addition should be considered in a future version of this OWS Common Specification.
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Figure 2 — ServiceIdentification section UML class diagram

Table 9 — Parameters included in ServiceIdentification section

	Names a
	Definition
	Data type
	Multiplicity and use

	serviceType

ServiceType
	A service type name from registry of services, normally used for machine-to-machine communication
	Character string type, not empty
	One (mandatory)

	serviceType‌Version

ServiceType‌Version
	Version of this service type implemented by this server


	Character string type, not empty
	One or more (mandatory)

One for each version implemented by server, unordered

	profile

Profile
	Identifier of OGC Web Service (OWS) Application Profile 
	Character string type, not empty

Value specified by each Application Profile
	Zero or more (optional)

Include for each specified Application Profile implemented by server

	title b
Title
	Title of this server, normally used for display to a human
	LanguageString data structure, see Figure 13
	One or more (mandatory)

Include one for each language represented

	abstract b
Abstract
	Brief narrative description of this server, normally available for display to a human
	LanguageString data structure, see Figure 13
	Zero or more (optional)

Include when server chooses, recommended and usually included 

Include one for each language represented

	keywords b
Keywords
	Unordered list of one or more commonly used or formalised word(s) or phrase(s) used to describe this server
	See MD_Keywords class in ISO 19115
	Zero or more (optional)

One for each keyword authority used

	fees

Fees
	Fees and terms for using this server, including the monetary units as specified in ISO 4217
	Character string type, not empty

Reserved value NONE (case insensitive) shall be used to mean no fees or terms
	Zero or one (optional)

Include when server chooses, recommended and usually included 

	access‌Constraints

Access‌Constraints
	Access constraints that should be observed to assure the protection of privacy or intellectual property, and any other restrictions on retrieving or using data from or otherwise using this server
	Character string type, not empty

Reserved value NONE (case insensitive) shall be used to mean no constraints are imposed
	Zero or more (optional)

Include when server chooses, recommended and usually included

	a
Although some values listed in the “Name” column appear to contain spaces, they shall not contain spaces.

b
The multilingual scoping rules in Subclause Error! Reference source not found. shall apply.


As indicated, the Keywords parameter listed in Table 9 shall have contents based on the corresponding class in ISO 19115: Metadata (and OGC Abstract Specification Topic 11). With the exception of the ServiceType, all parameters contain server-specific information (not general service information). More detailed information on the contents and uses of all listed parameters is provided in the owsServiceIdentification.xsd XML Schema Document in referenced in Subclause 1.3.10.
1.3.5 ServiceProvider section contents

The ServiceProvider section of a service metadata document contains metadata about the organization operating this server. The contents and organization of this section should be the same for all OWSs. The ServiceProvider section shall include the parameters and parts describe in Figure 3 and specified in Table 10.

NOTE 
If a specific OWS adds contents to this ServiceProvider section, that addition should be considered in a future version of this OWS Common Specification.
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Figure 3 — ServiceProvider section UML class diagram

Table 10 — Parameters included in ServiceProvider section

	Names
	Definition
	Data type
	Multiplicity and use

	providerName

ProviderName
	Unique identifier for service provider organization
	Character string type, not empty
	One (mandatory)

	providerSite

ProviderSite
	Reference to the most relevant web site of the service provider
	See CI_OnlineResource class in ISO 19115
	Zero or one (optional)

Include when useful

	service‌Contact

Service‌Contact
	Information for contacting service provider
	See CI_ResponsibleParty and subsidiary classes in ISO 19115 a
	Zero or one (optional)

Include when useful

	a
The contents of the CI_ResponsibleParty class are modified to omit the optional organizationName attribute in CI_ContactInfo, since the ProviderName contains this information. The mandatory “role” attribute in the CI_ResponsibleParty class is made optional, since no clear use of this information is known in the ServiceProvider section. Since all contents of the Service‌Contact are now optional, the Service‌Contact is now made optional.


As indicated, the ProviderSite and Service‌Contact subsections listed in Table 10 shall have contents based on the corresponding classes in ISO 19115: Metadata (and OGC Abstract Specification Topic 11). More detailed information on the contents and uses of all listed parts is provided in the owsServiceProvider.xsd XML Schema Document referenced in Subclause 7.4.6.
1.3.6 OperationsMetadata section contents

The OperationsMetadata section of a service metadata document contains metadata about the operations provided by this service and implemented by this server, including the URLs for operation requests. The basic contents and organization of this section shall be the same for all OWSs, but individual services may add elements and/or change the optionality of optional elements. The OperationsMetadata section shall include the subsections described in Figure 4 and specified in Table 11.

NOTE 
If a specific OWS adds contents to this OperationsMetadata section, that addition should be considered in a future version of this OWS Common Specification.
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Figure 4 — OperationsMetadata section UML class diagram

Table 11 — Parts of OperationsMetadata section

	Names
	Definition
	Multiplicity and use

	operation
Operation
	Metadata for one operation that this server interface implements
	One or more (mandatory)

One for each implemented operation

	parameter
Parameter
	Parameter valid domain that applies to one or more operations which this server implements a
	Zero or more (optional)

One for each such parameter with limited domain

	constraint

Constraint
	Constraint on valid domain of a non-parameter quantity that applies to this server
	Zero or more (optional)

One for each such quantity with limited domain

	extended‌Capabilities

Extended‌Capabilities
	Metadata about server and software additional abilities
	Zero or one (optional)

Included when server provides additional capabilities

	a
This parameter may be an input and/or output parameter of these operations.


The possible contents of the ExtendedCapabilities subsection are not specified here. The Operation, Parameter, and Constraint subsections shall include the parts specified in Table 12 through Table 15. More detailed information on the contents and uses of these parts is provided in the owsOperationsMetadata.xsd XML Schema Document referenced in Subclause 1.3.10.
Table 12 — Parts of Operation data structure

	Names
	Definition
	Data type
	Multiplicity and use

	name
name
	Name of this operation (request) (for example, GetCapabilities)
	Character string type, not empty
	One (mandatory)



	DCP

DCP
	Information for a Distributed Computing Platform (DCP) supported for this operation 
	DCP data structure, See Table 13
	One or more (mandatory)

One for each supported DCP for this operation request a

	parameter

Parameter
	Parameter valid domain that applies to this operation which this server implements b
	ows:DomainType, See Error! Reference source not found.
	Zero or more (optional)

One for each such parameter with limited domain

	constraint

Constraint
	Constraint on valid domain of a non-parameter quantity that applies to this operation which this server implements c
	ows:DomainType, See Error! Reference source not found. 
	Zero or more (optional)

One for each such quantity with limited domain

	metadata
Metadata
	Metadata about this operation and its implementation d
	Metadata contents or reference to metadata
	Zero or more (optional)

One for each such metadata object

	a
At present, only the HTTP DCP is defined, so the Operation subsection only includes one DCP subsection.

b
This parameter may be an input and/or output parameter of this operation. If one of these Parameter data structures has the same parameter "name" as a Parameter subsection in the OperationsMetadata subsection, this Parameter subsection shall override the other one for this operation.
c
If one of these Constraints has the same quantity "name" as a Constraint subsection in the OperationsMetadata section, this Constraint subsection shall override the other one for this operation.
d
Each operation that uses some form of query or filtering should include metadata describing the query or filter languages and associated capabilities implemented by this server. The schema of this query languages metadata is (currently) specific to each OWS type, as defined by that Implementation Specification.


Table 13 — Parts of DCP data structure

	Names
	Definition
	Data type
	Multiplicity and use

	HTTP

HTTP
	Connect point URLs for the HTTP Distributed Computing Platform (DCP)
	HTTP data structure, See Table 14
	One (mandatory) a

	a
At present, only the HTTP DCP is defined, so the DCP data structure always includes the HTTP data structure.


Table 14 — Parts of HTTP data structure

	Names
	Definition
	Data type
	Multiplicity and use

	get

Get
	Connect point URL prefix and any constraints for HTTP "Get" request method for this operation request
	Request Method data structure, See Table 15
	Zero or more (optional) a
One for each supported URL

	post

Post
	Connect point URL and any constraints for HTTP "Post" request method for this operation request
	Request Method data structure, See Table 15
	Zero or more (optional) a
One for each supported URL

	a
Normally, one Get and/or one Post is included in this subsection. More than one Get and/or Post is allowed to support including alternative URLs for uses such as load balancing or backup.


Table 15 — Parts of Request Method data structure

	Names
	Definition
	Data type
	Multiplicity and use

	URL

URL
	Connect point URL for this operation request
	See ISO 19115 CI_Online​Resource type
	One (mandatory)



	constraint

Constraint
	Constraint on valid domain of a non-parameter quantity that this request method for this operation which this server implements a
	ows:DomainType, See Error! Reference source not found.
	Zero or more (optional)

One for each such quantity with limited domain

	a
One possible constraint in the Request Method subsection shall be on the InputFormat quantity as specified in Subclause 7.4.6. If one of these Constraint subsections has the same quantity "name" as a Constraint subsection in the OperationsMetadata or Operations subsections, this Constraint subsection shall override the other one for this request method.


1.3.7 OperationsMetadata section standard contents

Each Implementation Specification that normatively references the OperationsMetadata section shall specify the mandatory values to be included for various XML elements and attributes in the OperationsMetadata section. In addition, each such Specification should specify the optional values to be included for various XML elements and attributes in that section. These specifications should be in the form of tables such as Table 16.

In addition to being an example table, the OWS common item listed in Table 16 shall be included in all such tables. Similarly, the optional attribute value listed in Table 17 shall be included or not depending on whether that operation is implemented by that server. In Table 16 and Table 17, the “Attribute name” column uses dot-separator notation to specify parts of a parent item. The “Attribute value” column references an operation parameter, and the meaning of including that value is listed in the right column.
Table 16 — Required values of OperationsMetadata section attributes

	Attribute name
	Attribute value
	Meaning of attribute value

	Operation.name
	GetCapabilities
	The GetCapabilities operation is implemented by this server.


Table 17 — Optional values of OperationsMetadata section attributes

	Attribute name
	Attribute value
	Meaning of attribute value

	Operation.name
	GetResourceByID
	The GetResourceByID operation is implemented by this server.


In addition to the optional value listed in Table 17, there are many optional values of “name” attributes and “value” elements in the OperationsMetadata section, which may be included when considered useful. Most of these attributes and elements are for recording the domains of various parameters and quantities.

EXAMPLE 1
The domain of the exceptionCode parameter could record all the codes implemented for each operation by that specific server. Similarly, each of the GetCapabilities operation optional request parameters might have its domain recorded.

EXAMPLE 2
The domain of the Sections parameter in the GetCapabilities operation request could record all the sections implemented by that specific server.

The InputFormat is a non-parameter quantity with a limited valid domain that may be used by all specific OWSs. This quantity shall be constrained only in a Request Method data structure used by HTTP Post or Get. When this Constraint subsection is included:

a) The “name” parameter (and XML attribute) value shall be “InputFormat”, meaning the encoding format(s) allowed for this operation request.

b) One possible “value” parameter (and XML element) value shall be the MIME type "text/xml", meaning XML encoding of the operation request. This value for the InputFormat may be used only in Post data structures (XML elements). If no InputFormat Constraint is specified in a Post data structure, only this value shall be allowed.

c) Another possible “value” parameter (and XML element) value shall be the MIME type "application/x-www-form-urlencoded", meaning KVP encoding of the operation request. This value for the InputFormat may be used in either the Get or Post data structures (XML elements). If no InputFormat Constraint is specified in the Get data structure, only this value shall be allowed. If KVP encoding of a Post operation request is allowed, the Constraint subsection (XML element) for InputFormat shall be included in the Post subsection, and at least this value shall be included.

1.3.8 Contents section contents

The contents and organization of the Contents section of the service metadata (Capabilities) document shall be specified by each specific OWS specification. The Contents section of a service metadata document normally contains metadata about the data served by this server. The Contents section shall use the parameters specified in Clause 10 of this document wherever applicable.

A minimum Contents section describing datasets available shall be structured as described in Figure 5 and specified in Table 18 and Table 19. Table 18 lists the minimum contents of the DatasetSummary data structure, assuming that these summaries are arranged in a hierarchy‌.
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Figure 5 — Contents section UML class diagram

Table 18 — Parts of Contents section

	Name
	Definition
	Data type
	Multiplicity and use

	dataset‌Summary

Dataset‌Summary
	Metadata describing one top-level dataset available from this server
	DatasetSummary‌ data structure, see Table 19
	Zero or more (optional) a
One for each top-level dataset available

	otherSource

Other‌Source
	Reference to another source of contents metadata
	See CI_OnlineResource class in ISO 19115
	Zero or more (optional)

Include when useful 

	a
Shall be included unless Other‌Source parameter(s) are included and all this metadata is available from those sources.


The Other‌Source parameters may reference one or more catalogue servers from which dataset metadata is available. This ability is expected to be used by servers with thousands or millions of datasets, for which searching a catalogue is more feasible than retrieving and then searching a very large Capabilities XML document. When no DatasetSummaries are included, and one or more catalogue servers are referenced, this set of catalogues shall contain current metadata summaries for all the datasets currently available from this OWS server, with the metadata for each such dataset referencing this OWS server.

NOTE 1
The Dataset‌Summary and Other‌Source parts of the Contents section are not mutually exclusive, although we expect that only one will often be included. This document specifies no meaning to inclusion of both parts, with or without overlapping information.

NOTE 2
There is no requirement that all the datasets available from a specific OWS be listed in the Capabilities document (so that a catalogue can harvest them). For example, this is not a requirement in the WCS, where one server may need to serve on the order of (~) 10,000,000 distinct coverages with ~10,000 new coverages per day! In that case, this OtherSource may point to one or more catalogues that can be searched. For each catalogued coverage, that catalogue shall list the coverage identifier and should reference the WCS(s) in which that coverage is stored.

NOTE 3
Except for the DatasetSummary data structure, all the parameters listed below are largely copied from Table 30 in Subclause 10.6.1 of this document.

Table 19 — Minimum parts of DatasetSummary‌ data structure

	Names
	Definition
	Data type
	Multiplicity and use

	title d
Title
	Title of this dataset, normally used for display to a human
	LanguageString data structure, see Figure 13
	One or more (mandatory)

Include one for each language represented

	abstract d
Abstract
	Brief narrative description of this dataset, normally available for display to a human
	LanguageString data structure, see Figure 13
	Zero or more (optional)

Include when server chooses, recommended and usually included 

Include one for each language represented

	keywords d
Keywords
	Unordered list of one or more commonly used or formalised word(s) or phrase(s) used to describe this dataset
	MD_Keywords class in ISO 19115
	Zero or more (optional)

One for each keyword authority used

	identifier

Identifier
	Unambiguous identifier or name of this dataset, unique for this server
	Character String type, not empty
	Zero or one (optional)

Include when may need to reference this dataset

	wgs84‌Bounding‌Box
WGS84‌Bounding‌Box
	Minimum bounding rectangle surrounding dataset, using WGS 84 CRS with decimal degrees and longitude before latitude
	WGS84Bounding‌Box data structure see Subclause 10.2
	Zero or more (optional)

Include when useful or needed a

	bounding‌Box

Bounding‌Box
	Minimum bounding rectangle surrounding dataset, in available CRS b
	BoundingBox data structure, see Subclause 10.2
	Zero or more (optional)

Include when relevant and available c

	metadata

Metadata‌


	Reference to more metadata about this dataset
	ows:Metadata, see Table 30
	Zero or one (optional)

Include when useful

	dataset‌ Summary

Dataset‌Summary
	Metadata describing one subsidiary dataset available from this server
	DatasetSummary‌ data structure, see this table
	Zero or more (optional)

One for each subsidiary dataset, unordered

	a
This WGS84BoundingBox can be approximate, but should be as precise as practical. If multiple WGS84 bounding boxes are included, this shall be interpreted as the union of the areas of these bounding boxes.

b
More generally, definition of the horizontal, vertical, and temporal extent of this specific dataset. Zero or more BoundingBoxes are allowed in addition to one or more WGS84‌Bounding‌Boxes to allow more precise specification of the Dataset area in Available‌CRSs.

c
If multiple bounding boxes are included with the same CRS, this shall be interpreted as the union of the areas of these bounding boxes.

d
The multilingual scoping rules in Subclause Error! Reference source not found. shall apply.


These minimum contents of the Contents section are specified as a base for profiling in specific OWS specifications. Each profile of these contents:

a) Shall specify additional Contents section parameters, as may be needed

b) May change the name of the DatasetSummary‌ data structure, to better indicate the kind of datasets served

c) Shall specify additional DatasetSummary‌ parameters, as may be needed to describe the provided subsetting and portrayal options

d) May change the multiplicity of parameters, as needed

e) May remove the hierarchical organization of the typical contents, when not considered appropriate

When the DatasetDescriptionSummaries are hierarchical, some of the optional parameters and parts are inherited by subsidiary datasets from higher level datasets in the hierarchy. This inheritance of parameters and parts shall be as specified in Table 20.

Table 20 — Inheritance of parts of DatasetSummary‌ data structure

	Name
	Definition
	Inheritance by subsidiary datasets

	Title
	Title of this dataset, normally used for display to a human
	Not inherited a, b

	Abstract
	Brief narrative description of this dataset, normally available for display to a human
	Not inherited a, c

	Keywords
	Unordered list of one or more commonly used or formalised word(s) or phrase(s) used to describe this dataset
	Not inherited a, c

	Identifier
	Unambiguous identifier or name of this dataset, unique for this server
	Not inherited a, c

	WGS84‌Bounding‌Box
	Minimum bounding rectangle surrounding dataset, using WGS 84 CRS with decimal degrees and longitude before latitude
	Inherited if not provided d, e

	Bounding‌Box
	Minimum bounding rectangle surrounding dataset, in AvailableCRSs
	Inherited if not provided d

	Metadata‌
	Reference to more metadata about this dataset
	Not inherited a. c

	DatasetSummary
	Metadata describing one subsidiary dataset available from this server
	Not inherited

	a
Although these parameters are not inherited by a subsidiary dataset, the values of these parameters for all higher levels in a hierarchy of datasets may be relevant and are available to clients.

b
A value for this mandatory parameter shall be provided at all levels in the hierarchy.

c
Values for these optional parameters may be provided at all levels in the hierarchy.

d
When no value is provided for a dataset, any value recorded for a higher level in a hierarchy of datasets shall apply to this dataset. When a value is provided for a dataset, any value recorded for a higher level in a hierarchy of datasets shall not apply to this dataset.

e
For each lowest-level dataset (leaf node) in a hierarchy, at least one applicable WGS84‌Bounding‌Box shall be either recorded or inherited, to simplify searching for datasets that might overlap a specified region.


Like all sections, the Contents section of the Capabilities document shall be XML encoded. A XML Schema Document encoding these minimum contents of the Contents section is provided in the attached owsContents.xsd file. The XML Schema Document that specifies the Contents section for a specific OWS to which these minimum contents are applicable shall build upon or adapt this owsContents.xsd file. This XML Schema Document file might be named xxxContents.xsd.
1.3.9 Languages section

The Languages section of an OWS service metadata document shall contain a list of the fully-supported languages offered by the service.  The Languages section shall be as specified in Table 10.

Table 10 —Languages data structure

	Name
	Definition
	Data type
	Multiplicity and use

	Languages
	List of languages supported by the server. 
	Language data structure, see Table 11

	Zero or One (optional) 




Table 11 —Language data structure

	Name
	Definition
	Data type
	Multiplicity and use

	Language
	Identifier of a language supported by the server. 
	Character String type, not empty.

This language identifier shall be as specified in IETF RFC 4646. 
	One or more (mandatory) 




The optional <Languages> element in the service metadata lists the languages (as RFC 4646 language tags) that this server is able to fully support. That is, if one of the listed languages is requested using the AcceptLanguage parameter in future requests to the server, all text strings

contained in the response are guaranteed to be in that language. This list does not necessarily

constitute a complete list of all languages that may be (at least partially) supported by the server. It only states the languages that are fully supported. If a server cannot guarantee full support of any particular language, it shall omit it from the list of supported languages in the capabilities document.

1.3.10 Capabilities document XML encoding

In a “Capabilities” or service metadata XML document, all sections shall be encoded as XML elements, using the names and capitalization shown in Table 8. The XML Schema fragment for a generic service metadata document is:


<complexType name="CapabilitiesBaseType">


<annotation>



<documentation>XML encoded GetCapabilities operation response. This document provides clients with service metadata about a specific service instance, usually including metadata about the tightly-coupled data served. If the server does not implement the updateSequence parameter, the server shall always return the complete Capabilities document, without the updateSequence parameter. When the server implements the updateSequence parameter and the GetCapabilities operation request included the updateSequence parameter with the current value, the server shall return this element with only the "version" and "updateSequence" attributes. Otherwise, all optional elements shall be included or not depending on the actual value of the Contents parameter in the GetCapabilities operation request. This base type shall be extended by each specific OWS to include the additional contents needed. </documentation>


</annotation>


<sequence>



<element ref="ows:ServiceIdentification" minOccurs="0"/>



<element ref="ows:ServiceProvider" minOccurs="0"/>



<element ref="ows:OperationsMetadata" minOccurs="0"/>


</sequence>


<attribute name="version" type="ows:VersionType" use="required"/>


<attribute name="updateSequence" type="ows:UpdateSequenceType" use="optional">



<annotation>




<documentation>Service metadata document version, having values that are "increased" whenever any change is made in service metadata document. Values are selected by each server, and are always opaque to clients. When not supported by server, server shall not return this attribute. </documentation>



</annotation>


</attribute>

</complexType>
The above XML Schema fragment does not include the Contents section, which is different for each specific OWS (and often for each version thereof). The CapabilitiesBaseType defined shall be extended by each specific OWS to include the additional sections needed. The above schema fragment uses three separate XML Schema Documents, named owsServiceIdentification.xsd, owsServiceProvider.xsd, and owsOperationsMetadata.xsd, which specify the contents of the ServiceIdentification, ServiceProvider, and OperationsMetadata sections.

The XML Schema fragment for the standard “ServiceIdentification” section of Capabilities XML documents shall be as attached in the owsServiceIdentification.xsd file. This XML Schema Document uses part of the attached owsDataIdentification.xsd file. This XML Schema Document also uses parts of an XML encoding of ISO 19115 metadata, as specified in the attached ows19115subset.xsd file.

The XML Schema fragment for the standard “ServiceProvider” section of Capabilities XML documents shall be as attached in the owsServiceProvider.xsd file. This XML Schema Document also uses parts of an XML encoding of ISO 19115 metadata, as specified in the attached ows19115subset.xsd file.

The XML Schema Document for the standard “OperationsMetadata” section of Capabilities XML documents shall be as attached in the owsOperationsMetadata.xsd file. This XML Schema Document uses part of the attached owsDataIdentification.xsd and owsDomainType.xsd files. This XML Schema Document may be built upon to define an extended “OperationsMetadata” section for a specific OWS.

The XML Schema fragment for the typical minimum “Contents” section of Capabilities XML documents shall be as attached in the owsContents.xsd file. This XML Schema Document may be built upon to define the Contents section for a specific OWS. If the ContentsBaseType in this XML Schema Document cannot be restricted and extended to define the Contents section for a specific OWS, all other relevant parts defined in owsContents.xsd shall be used by the “ContentsType” in the wxsContents.xsd prepared for the specific OWS.

All these XML Schema Documents contain documentation of the meaning of each element, attribute, and type, and this documentation shall be considered normative as specified in Subclause 11.6.3.

1.3.11 Service metadata XML example

A partial example of a “Capabilities” XML document (or GetCapabilities response message) encoded in XML is:

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

<Capabilities xmlns="http://www.opengis.net/ows/1.1" xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 fragmentGetCapabilitiesResponse.xsd" version="1.2.0" updateSequence="ABC123">


<!-- Partial example for WMS. Primary editor: Arliss Whiteside. Last updated 2004/10/13. -->


<ServiceIdentification>



<Title xml:lang="en">Acme Corp. Map Server</Title>



<Title xml:lang="fr">Serveur de Carte par Acme Corp.</Title>



<Abstract>

      Map Server maintained by Acme Corporation.

      Contact: webmaster@wmt.acme.com.

      High quality maps showing roadrunner nests and possible ambush locations. </Abstract>



<Keywords>




<Keyword>bird</Keyword>




<Keyword>roadrunner</Keyword>




<Keyword>ambush</Keyword>



</Keywords>



<ServiceType>OGC:WMS</ServiceType>



<ServiceTypeVersion>1.2.0</ServiceTypeVersion>



<ServiceTypeVersion>1.1.1</ServiceTypeVersion>



<Fees>NONE</Fees>



<AccessConstraints>NONE</AccessConstraints>


</ServiceIdentification>


<ServiceProvider>



<ProviderName>Acme Corporation</ProviderName>



<ProviderSite xlink:href="http://hostname/"/>



<ServiceContact>




<IndividualName>Jeff Smith, Server Administrator</IndividualName>




<PositionName>Computer Scientist</PositionName>




<ContactInfo>





<Phone>






<Voice>+1 301 555-1212</Voice>






<Facsimile>+1 301 555-1212</Facsimile>





</Phone>





<Address>






<DeliveryPoint>NASA Goddard Space Flight Center</DeliveryPoint>






<City>Greenbelt</City>






<AdministrativeArea>MD</AdministrativeArea>






<PostalCode>20771</PostalCode>






<Country>USA</Country>






<ElectronicMailAddress>user@host.com</ElectronicMailAddress>





</Address>




</ContactInfo>



</ServiceContact>


</ServiceProvider>


<OperationsMetadata>



<Operation name="GetCapabilities">




<DCP>





<HTTP>






<Get xlink:href="http://ww.lat-lon.de/transform?"/>





</HTTP>




</DCP>




<Parameter name="Format">





<Value>text/xml</Value>




</Parameter>



</Operation>



<Operation name="GetMap">




<DCP>





<HTTP>






<Get xlink:href="http://ww.lat-lon.de/transform?"/>






<Post xlink:href="http://ww.lat-lon.de/transform?"/>





</HTTP>




</DCP>




<Parameter name="Format">





<Value>image/gif</Value>





<Value>image/png</Value>





<Value>image/jpeg</Value>




</Parameter>




<Parameter name="ExceptionFormat">





<Value>text/xml</Value>





<Value>text/plain</Value>





<Value>text/html</Value>





<Value>application/vnd.ogc.se_inimage</Value>




</Parameter>



</Operation>



<Operation name="GetFeatureInfo">




<DCP>





<HTTP>






<Get xlink:href="http://ww.lat-lon.de/transform?"/>





</HTTP>




</DCP>




<Parameter name="Format">





<Value>text/xml</Value>





<Value>text/plain</Value>





<Value>text/html</Value>




</Parameter>



</Operation>



<Parameter name="ExceptionFormat">




<Value>text/xml</Value>




<Value>text/plain</Value>




<Value>text/html</Value>



</Parameter>



<Constraint name="MaximumLayerLevels">




<Value>5</Value>



</Constraint>



<Constraint name="MaximumWidth">




<Value>4000</Value>



</Constraint>



<Constraint name="MaximumHeight">




<Value>4000</Value>



</Constraint>


</OperationsMetadata>

<Languages>







<Language>en-CA</Language>



<Language>fr-CA</Language>



</Languages> 

</Capabilities>

2 Exception reports

2.1 Introduction

Upon receiving an invalid operation request, each OWS shall respond to the client using an Exception Report message to describe to the client application and/or its human user the reason(s) that the request is invalid. Whenever a server detects an exception condition while responding to a valid operation request, and cannot produce a normal response to that operation, the server shall also respond to the client using an Exception Report. This clause specifies the Exception Report response to all operation requests for all OWSs.

2.2 Exception report contents

Each Exception Report shall contain one or more Exception elements, with each such element signalling detection of an independent error. Each ExceptionReport shall contain the parameters described in Figure 6 and specified in Table 21 and Table 22.
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Figure 6 — Exception report UML class diagram

Table 21 — Parameters in Exception element

	Name
	Definition
	Data type and value
	Multiplicity and use

	ExceptionText
	Text describing specific exception represented by the exceptionCode
	Character String type, not empty

Value is exception description as defined by individual servers
	Zero or more (optional) a
Omitted only when no more useful information available

	exceptionCode
	Code representing type of this exception
	Character String type, not empty

Allowed values are specified by each Implementation Specification and server implementation
	One (mandatory)

	locator
	Indicator of location in the client's operation request where this exception was encountered
	Character String type, not empty

Contents defined for each allowed exceptionCode value for each operation b
	Zero or one (optional)

Omitted when no useful value available

	a
When included, multiple ExceptionText values shall provide hierarchical information about one detected error, with the most significant information listed first.

b
The contents and meaning of this parameter shall be defined for each allowed exceptionCode value. For some exceptionCode values, the meaning may be different for different operations. This locator should be included whenever meaningful information can be provided by the server.


In addition to the Exception elements, an Exception Report shall also contain the parameters specified in Table 22.

Table 22 — Additional parameters in Exception Report

	Name
	Definition
	Data type and value
	Multiplicity and use

	version
	Specification version, in this case the version to which this Exception Report conforms
	Character String type, not empty

Value format is x.y.z, where x, y, and z are non-negative integers separated by decimal points (e.g., “2.1.3”)

Value is specified by each Implementation Specification and Schemas version
	One (mandatory)

	lang
	Language used by all included exception text values
	Character String type, not empty

Values are language codes as specified by IETF RFC 4646
	Zero or one (optional)

Should be included


2.3 exceptionCode parameter values

Each Implementation Specification shall specify a set of standard allowed values for the exceptionCode parameter, as needed for each operation specified for that OWS. For each operation, the allowed standard exceptionCode values shall include all the relevant values specified in Table 23. The allowed standard exceptionCode values for each operation should be specified in a table such as Table 23. (The right column of Table 23 is described in the following subclause.)

Table 23 — Standard exception codes and meanings

	exceptionCode value
	Meaning of code
	“locator” value

	OperationNotSupported 
	Request is for an operation that is not supported by this server
	Name of operation not supported

	MissingParameterValue
	Operation request does not include a parameter value, and this server did not declare a default value for that parameter
	Name of missing parameter

	InvalidParameterValue
	Operation request contains an invalid parameter value a 
	Name of parameter with invalid value

	VersionNegotiationFailed
	List of versions in “AcceptVersions” parameter value in GetCapabilities operation request did not include any version supported by this server
	None, omit “locator” parameter

	InvalidUpdateSequence
	Value of (optional) updateSequence parameter in GetCapabilities operation request is greater than current value of service metadata updateSequence number
	None, omit “locator” parameter

	OptionNotSupported
	Request is for an option that is not supported by this server 
	Identifier of option not supported 

	NoApplicableCode
	No other exceptionCode specified by this service and server applies to this exception
	None, omit “locator” parameter

	a
When an invalid parameter value is received, it seems desirable to place the invalid value(s) in ExceptionText string(s) associated with the InvalidParameterValue value.


We assume most specific OWSs will need to specify additional allowed exceptionCode values. In addition to the standard exceptionCode values specified in each Implementation Specification, each server implementation is allowed to specify additional exceptionCode values and their meanings, for each implemented operation. These additional exceptionCode values and their meanings should be clearly documented.

Because a client may not always know what set of exceptionCode values are being used by a server, all clients should be coded to allow exceptionCode values that it does not recognize.

2.4 “locator” parameter values

Each Implementation Specification shall also specify the expected contents of the “locator” parameter value for each allowed exceptionCode, as needed for each operation specified for that OWS. Inclusion of the “locator” parameter in an Exception element shall be optional, but is recommended whenever useful information is available.

The standard contents of the “locator” parameter for each exceptionCode should be as specified in the right column of Table 23. As shown for several exceptionCodes, the “locator” parameter should be omitted when no appropriate value is defined.

EXAMPLE 
When the operation request includes values of a "handle" parameter, the "locator" parameter for some specified exceptionCode(s) should be the relevant value of the "handle" parameter.

2.5 Exception report XML encoding

Each Exception Report shall be encoded in XML as specified by the attached owsExceptionReport.xsd file.

An example of an Exception Report encoded in XML is:

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

<ExceptionReport xmlns="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 owsExceptionReport.xsd" version="1.0.0" xml:lang="en">


<!-- Simple example. Primary editor: Arliss Whiteside. Last updated 2004/10/13. -->


<Exception exceptionCode="MissingParameterValue" locator="service"/>


<Exception exceptionCode="InvalidParameterValue" locator="version"/>

</ExceptionReport>

3 Other operations

3.1 Introduction

This clause specifies minimum abilities of all operations except GetCapabilities that are implemented by any OWS. It also specifies one operation expected to be included or adapted by multiple specific OWSs.

3.2 All operations except GetCapabilities, minimum abilities

3.2.1 Operation request parameters

A request to perform any operation except GetCapabilities shall include, in addition to operation-specific parameters, the parameters described in Figure 7 and specified in Table 24.
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Figure 7 — Minimum operation request UML class diagram

Table 24 — Parameters used by all operation requests except GetCapabilities

	Names
	Definition
	Data type and value
	Multiplicity

	service

service
	Service type identifier
	Character String type, not empty

Value is OWS type abbreviation 
(e.g., “WMS”, “WFS”)
	One (mandatory)

	request

request
	Operation name
	Character String type, not empty

Value is operation name (e.g., “GetCapabilities”)
	One (mandatory)

	version

version
	Specification version for operation
	Character String type, not empty

Value format is x.y.z, where x, y, and z are non-negative integers separated by decimal points (e.g., “2.1.3”)

Value is specified by each Implementation Specification and Schemas version
	One (mandatory)

	
	
	

	


3.2.2 Operation request KVP encoding example

An example of a corresponding partial operation request message encoded using KVP is:

http://hostname:port/path?SERVICE=WCS&REQUEST=GetCoverage&VERSION=1.0.0&

3.2.3 Operation request XML encoding

A XML Schema fragment for encoding the parameters used by all operation requests except GetCapabilities is:


<complexType name="RequestBaseType">



<annotation>




<documentation>XML encoded operation request base, for all operations except Get Capabilities. In this XML encoding, no "request" parameter is included, since the final element name will specify the specific operation. </documentation>



</annotation>



<attribute name="service" type="string" use="required">




<annotation>





<documentation>Service type identifier, where the string value is the OWS type abbreviation, such as "WMS" or "WFS". </documentation>




</annotation>



</attribute>



<attribute name="version" type="string" use="required">




<annotation>





<documentation>Specification version for OWS version and operation. See Version parameter Subclause 7.3.1 for more information. </documentation>




</annotation>



</attribute>


</complexType>

<attribute name="language" type="string">


<annotation>



<documentation>Comma-separated list of language tags (RFC 4646 language codes or “*”) of the human-readable text (e.g. "en-CA,en-US,en,fr").</documentation>


</annotation>

</attribute>
</schema>

Each specific OWS Implementation Specification that normatively references Subclause 9.2 should specify a XML Schema fragment that defines a wxs:RequestBaseType like the above fragment, but with the required specific values of the "service" and "version" attributes. This should be done by copying and editing the above XML Schema fragment, to specify the proper “fixed” values of the “service” and “version” attributes. This wxs:RequestBaseType should also be extended to include any other parameters that are used in all specific OWS operation requests except GetCapabilities. This wxs:RequestBaseType should then be extended to produce the complexType for each operation request.

3.3 Operation response

In the event that an OWS server encounters an error servicing an operation request, it shall return an exception report message as specified in Clause 8. The allowed exception codes shall be specified for each operation in the Implementations specification, and shall include the relevant standard exception codes listed in Table 23.

3.4 GetResourceByID operation

3.4.1 Introduction

The GetResourceByID operation allows clients to retrieve one or more identified resources, including datasets and resources that describe datasets or parameters. This typical operation is specified as a base for profiling by specific OWS specifications. A profile of this operation:

a) Shall not change the basic operation semantics

b) Shall specify the types of resources that may be requested

c) Shall specify the operation response for each allowed type of resource

d) Shall identify how clients may obtain allowed values of the ResourceID parameter

e) Shall identify the formats allowed for these resources, including the XML Schema documents when applicable

f) May change the operation name from GetResourceByID, and may profile this operation multiple times with different operation names
NOTE 
Changing the name of this operation is likely to simplify operation understanding in specific OWSs, and perhaps simplify some implementation parts. On the other hand, not changing the name of this operation is likely to simplify implementation software re-use by multiple OWSs.

g) May change the name of the ResourceID parameter 

h) May restrict the multiplicity of the ResourceID and/or Output‌Format parameters

i) May restrict or expand the required and allowed types of operation request encoding

j) May specify additional exception codes

3.4.2 Operation request

3.4.2.1 GetResourceByID request parameters

A request to perform the GetResourceByID operation shall include the parameters described in Figure 8 and specified in Table 25. 
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Figure 8 — GetResourceByID request UML class diagram

NOTE 
The first three parameters listed below (with grey background) are largely copied from Table 24 in Subclause 9.2.1. The ResourceID parameter is adapted from the Identifier parameter in Table 30 in Subclause 10.6.1. The Output‌Format parameter is largely copied from Table 30.

Table 25 — Parameters in GetResourceByID operation request

	Names
	Definition
	Data type and value
	Multiplicity and use

	service

service
	Service type identifier
	Character String type, not empty

Value is OWS type abbreviation, for example “WPS”
	One (mandatory)

	request

request
	Operation name
	Character String type, not empty

Value is operation name, for example “GetResourceByID”
	One (mandatory)

	version

version
	Specification version for operation
	Character String type, not empty

Value is specified by each Profile and Schemas version
	One (mandatory)

	resourceID

ResourceID
	Unambiguous identifier of desired resource a 
	URI

Values defined in service metadata (Capabilities) or in other metadata known to client
	One or more (mandatory) 

One for each resource requested b

	output‌Format 

Output‌Format
	Reference to format in which operation output data should be encoded
	Character String type, not empty

Values are specified in service metadata (Capabilities) 
	Zero or one (optional)

Include when are multiple alternatives and default format not desired

	a
If there are multiple versions of the same basic resource, each version shall have a different ResourceID. The version may be identified within that ResourceID, but this version shall be opaque to OWS servers.

b
A specific OWS may allow a ResourceID value of “AllResources” to specify that all resources shall be returned, but only if this operation may return resources from only one category. However, allowing this “AllResources” value is discouraged, since returning all resources could require a server to return a huge response when there are a large number of resources. If allowed, this “AllResources” value shall be case sensitive, and may be rejected when a server chooses not to return all (of many) resources in one operation response. If rejected, the service shall return an OptionNotSupported exception.


Whenever practical, a specific OWS that uses this GetResourceByID operation should limit the allowed output formats to XML encoded data. When that is done, the Output‌Format parameter included above shall be omitted (or prohibited).

3.4.2.2 ResourceID values

Each OWS specification that includes this GetResourceByID operation shall clearly specify all the categories of resources for which ResourceID values are allowed, with the corresponding ResourceID formats and allowed values. All ResourceID values shall be unique within one server implementation. A ResourceID value shall refer to only one resource. Two or more ResourceID values may refer to the same resource but that is discouraged.

NOTE 1
We recommend using a table that lists all the allowed categories of resources, with additional table columns specifying other information about each category, such as the format of the ResourceID and any limitations specific to that category of resources.

NOTE 2
Many different categories of resources could be retrieved using this GetResourceByID (or other name) operation, such as:

EXAMPLE 1
Resources referenced by values contained in the service metadata (Capabilities) document

EXAMPLE 2
Resources referenced by values contained in operation requests and responses

EXAMPLE 3
Resources referenced in the Implementation Specification (or profile)

EXAMPLE 4
Information about named parameters in operation requests and responses

EXAMPLE 5
Images referenced in the Implementation Specification or profile

EXAMPLE 6
GML objects contained in the Implementation Specification or profile

In addition, each such OWS specification shall clearly specify if different categories of resources may be requested in the same GetResourceByID (or other name) operation request. To simplify client and server implementation, we recommend that different categories of resources NOT be allowed to be requested in the same GetResourceByID operation request.

3.4.2.3 GetResourceByID request KVP encoding

A server that implements the GetResourceByID operation may implement HTTP GET transfer of the operation request, using KVP encoding. The KVP encoding of the GetResourceByID operation request shall use the parameters specified in Table 26. The parameters listed in Table 26 shall be as specified in Table 25 above.
NOTE 
A specific OWS specification is allowed to make server implementation of HTTP GET transfer of the GetResourceByID operation request optional, mandatory, or prohibited. If optional, profiles of that specification are allowed to make HTTP GET transfer of the GetResourceByID operation request mandatory or prohibited.

Table 26 — GetResourceByID operation request URL parameters

	Name and example a
	Optionality
	Definition and format

	service=WCTS
	Mandatory
	Service or profile type identifier

	request=GetResourceByID
	Mandatory
	Operation name

	version=0.0.0
	Mandatory 
	Specification and schema version for this operation

	ResourceID=urn:ogc:def:coordinateOperation:EPSG:6.3:19916,AB4345,AC4598
	Mandatory
	Identifier URIs of one or more resources, comma-separated list

	OutputFormat= text/xml
	Optional
	MIME type of format in which output data should be encoded

	a
All parameter names are listed here using mostly lower case letters. However, any parameter name capitalization shall be allowed in KVP encoding, see Subclause 11.5.2. All example values depend on how a specific OWS specifies them.


3.4.2.4 GetResourceByID request XML encoding

A server that implements the GetResourceByID operation may implement HTTP POST transfer of the operation request, using XML and/or KVP encoding. The contents and structure of a GetResourceByID operation request encoded in XML shall be as specified in the attached owsGetResouceByID file.

NOTE 
A specific OWS specification is allowed to make server implementation of HTTP POST transfer of XML and KVP encoding of the GetResourceByID operation request optional, mandatory, or prohibited. If optional, profiles of that specification are allowed to make HTTP POST transfer of the GetResourceByID operation request mandatory or prohibited.

3.4.3 Operation response

3.4.3.1 GetResourceByID normal response

The normal response to a GetResourceByID operation request shall be one or more resources. These resources should be encoded in GML 3 or other XML, but image and other more-compact formats may be used. GML 3 should be used when applicable, including gml:Dictionary for encoding a list of gml:Definition objects. These resources shall be encoded using parameters specified in Clause 10 of this document whenever applicable. The response may be a XML Schema.

3.4.3.2 Exceptions

When a server encounters an error while performing a GetResourceByID operation, it shall return an exception report message as specified in Subclause 7.4. The allowed exception codes shall include those listed in Table 27. For each listed exceptionCode, the contents of the “locator” parameter value shall be as specified in the right column of Table 27.

NOTE 
All the exceptionCode values listed below are copied from Table 23 in Subclause 8.3.

Table 27 — GetResourceByID exception codes and meanings

	exceptionCode value
	Meaning of code
	“locator” value

	OperationNotSupported 
	Request is for an operation that is not supported by this server
	Name of operation not supported

	MissingParameterValue
	Operation request does not include a parameter value, and this server did not declare a default value for that parameter
	Name of missing parameter

	InvalidParameterValue
	Operation request contains an invalid parameter value a 
	Name of parameter with invalid value

	OptionNotSupported
	Request is for an option that is not supported by this server 
	Identifier of option not supported 

	NoApplicableCode
	No other exceptionCode specified by this service and server applies to this exception
	None, omit “locator” parameter

	a
When an invalid parameter value is received, it seems desirable to place the invalid value(s) in ExceptionText string(s) associated with the InvalidParameterValue value.


For the GetResourceByID operation, the “OptionNotSupported” exceptionCode value shall be used when the client specifies a ResourceID value of “AllResources” but there are more resources than this server chooses to return in one operation response. In this case, the “locator” value shall be “AllResources”.

3.4.4 Examples

3.4.4.1 GetResourceByID request

A GetResourceByID operation request for a coordinate transformation might be encoded in KVP like this:

www.lat-lon.de/transform?service=WCTS&request=GetResourceByID&version=0.0.0&ResourceID=urn:ogc:def:coordinateOperation:EPSG:6.3:19916

The corresponding GetResourceByID operation request encoded in XML is:

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

<GetResourceByID xmlns="http://www.opengis.net/wcts" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/wcts ../Schemas/wctsGetResourceByID.xsd" service="WCTS" version="0.0.0">


<!-- Primary editor: Arliss Whiteside. Last updated 2005-02-22-->


<Transformation>urn:ogc:def:coordinateOperation:EPSG:6.3:19916</Transformation>

</GetResourceByID>

3.4.4.2 GetResourceByID response

If no exception occurs, the server will reply to a GetResourceByID request for a coordinate transformation with a list of one or more transformations contained in the gml:Dictionary element. If transformation EPSG 19916 is requested, the response might be:

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

<Dictionary xmlns="http://www.opengis.net/gml" xmlns:gml="http://www.opengis.net/gml" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/gml ../gml/3.1.1/base/coordinateOperations.xsd" gml:id="GetDescriptionResponse">


<!-- Primary editor: Arliss Whiteside. Last updated 2005-02-22-->


<!-- This XML example is for a specific coordinate operation that uses the well-known Transverse Mercator operation method as defined by the EPSG. -->


<name>Get Description Response Message</name>


<dictionaryEntry>



<Conversion gml:id="EPSG19916">




<coordinateOperationName>Transverse Mercator</coordinateOperationName>




<coordinateOperationID>





<name codeSpace="urn:ogc:def:coordinateOperation:EPSG:6.0:">19916</name>




</coordinateOperationID>




<usesMethod xlink:href="urn:ogc:def:method:EPSG:6.0:9807" xlink:title="Transverse Mercator"/>




<usesValue>





<value uom="urn:ogc:def:uom:OGC:1.0:degree">49</value>





<valueOfParameter xlink:href="urn:ogc:def:parameter:EPSG:6.0:8801" xlink:title="Latitude of natural origin"/>




</usesValue>




<usesValue>





<value uom="urn:ogc:def:uom:OGC:1.0:degree">-2</value>





<valueOfParameter xlink:href="urn:ogc:def:parameter:EPSG:6.0:8802" xlink:title="Longitude of natural origin"/>




</usesValue>




<usesValue>





<value uom="urn:ogc:def:uom:OGC:1.0:unity">0.999601272</value>





<valueOfParameter xlink:href="urn:ogc:def:parameter:EPSG:6.0:8805" xlink:title="Scale factor at natural origin"/>




</usesValue>




<usesValue>





<value uom="urn:ogc:def:uom:OGC:1.0:metre">400000</value>





<valueOfParameter xlink:href="urn:ogc:def:parameter:EPSG:6.0:8806" xlink:title="False Easting"/>




</usesValue>




<usesValue>





<value uom="urn:ogc:def:uom:OGC:1.0:metre">-100000</value>





<valueOfParameter xlink:href="urn:ogc:def:parameter:EPSG:6.0:8807" xlink:title="False Northing"/>




</usesValue>



</Conversion>


</dictionaryEntry>

</Dictionary>

4 Other operation parameters

4.1 Introduction

This clause specifies some other parameters used in multiple OWSs by multiple operation requests and responses, including:

a) Bounding boxes

b) Coordinate reference system references

c) Lists of references

d) Format parameters

e) Data descriptions

f) Language string encoding

4.2 Bounding box

4.2.1 General bounding box parameters

A general bounding box is one type of bounding box that may be used by various operations in various OWSs. This very general bounding box data type is adapted from gml:EnvelopeType in GML 3.1 [OGC 03-105r1]. Each general bounding box data structure shall contain the parameters described in Figure 9 and specified in Table 28.
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Figure 9 — BoundingBox UML class diagram

Table 28 — Parameters included in general BoundingBox data type

	Names
	Definition
	Data type
	Multiplicity and use

	lower‌Corner

Lower‌Corner
	Coordinates of bounding box corner at which the value of each coordinate normally is the algebraic minimum within this bounding box a
	Ordered sequence of double values b
	One (mandatory)

	upper‌Corner

Upper‌Corner
	Coordinates of bounding box corner at which the value of each coordinate normally is the algebraic maximum within this bounding box a
	Ordered sequence of double values b
	One (mandatory)

	crs

crs
	Reference to definition of the CRS used by the Lower‌Corner and UpperCorner coordinates
	URI
	Zero or one (optional)

Omitted only when specified elsewhere

	dimensions

dimensions
	The number of dimensions in this CRS (the length of a coordinate sequence)
	Positive integer
	Zero or one (optional) c

	a
Values other than the minimum and maximum shall be used as discussed in Subclauses 10.2.4 and D.13.
b
Any number of axes may be used, from 1D to 4D or more. The number of axes included, and the order of these axes, shall be as specified by the referenced CRS.

c
This number is specified by the CRS definition, but may also be specified here.


4.2.2 WGS 84 bounding box parameters

A WGS 84 bounding box is another type of bounding box that is expected to be used by various operations in various OWSs. This type is simplified from the general bounding box data type defined in Subclause 10.2.1, for use only with the 2D geographic coordinate reference system which uses the WGS 84 geodetic datum, where longitude precedes latitude and both are recorded in decimal degrees. Each WGS 84 bounding box data structure shall contain the parameters described in Figure 9 and specified in Table 29.

Table 29 — Parameters included in WGS84BoundingBox data type

	Names
	Definition
	Data type
	Multiplicity and use

	lower‌Corner

Lower‌Corner
	Coordinates of bounding box corner at which the values of latitude and longitude normally are the algebraic minima within this bounding box a 
	Ordered sequence of two double values in decimal degrees, with longitude before latitude
	One (mandatory)


	upper‌Corner

Upper‌Corner
	Coordinates of bounding box corner at which the values of latitude and longitude normally are the algebraic maximums within this bounding box a 
	Ordered sequence of two double values in decimal degrees, with longitude before latitude
	One (mandatory)

	crs

crs
	Reference to definition of the CRS used by the Lower‌Corner and UpperCorner coordinates
	URI

b
	Zero or one (optional)

Included when expected to be useful

	dimensions

dimensions
	The number of dimensions in this CRS (the length of a coordinate sequence)
	Positive integer

Value = 2
	Zero or one (optional)

c

	a
Values other than the minimum and maximum shall be used as discussed in Subclauses 10.2.5 and D.13.

b
Reference to 2D CRS using WGS 84 datum with longitude before latitude in decimal degrees, as specified in Subclause 10.3.

c
The number “2” is specified by the WGS 84 2D CRS definition, but may also be specified here.


4.2.3 Bounding box KVP encoding

The general bounding box parameters shall be KVP encoded as specified in Subclause 11.5.3 for a parameter value containing an (ordered) list. For a general bounding box, the listed values shall be for the ordered quantities:


LowerCorner coordinate 1


LowerCorner coordinate 2


LowerCorner coordinate 3


 ...


LowerCorner coordinate N


UpperCorner coordinate 1


UpperCorner coordinate 2


UpperCorner coordinate 3


...


UpperCorner coordinate N


crs URI (optional)

This list allows N coordinates for each corner, listed in the order specified by the associated CRS. The “dimensions” parameter shall be omitted in KVP encoding. The exact number of coordinates specified by the associated CRS shall be included. A parser may determine the number of dimensions, and whether or not the optional CRS URI is present, by counting the number of items in the list. If there are an odd number of items, then a CRS URI is present. The number of remaining items divided by two indicates the number of dimensions of the bounding box.
The CRS URI value usually references an instance of the definition of a CRS, as specified in [OGC Topic 2]. Such a CRS definition may be XML encoded using the gml:CoordinateReferenceSystemType in [GML 3.1.1]. For well known references, it is not required that the CRS definition exists at the location the URI points to. If no CRS URI value is included, the applicable CRS must be either:

a) Specified outside the bounding box, but inside a data structure that includes this bounding box, as specified for a specific OWS use of this bounding box type

b) Fixed and specified in the Implementation Specification for a specific OWS use of the bounding box type
A WGS 84 bounding box shall be KVP encoded in a corresponding parameter value list, with the ordered listed values for the quantities:


LowerCorner longitude, in decimal degrees


LowerCorner latitude, in decimal degrees


UpperCorner longitude, in decimal degrees


UpperCorner latitude, in decimal degrees


crs URI = “urn:ogc:def:crs:OGC:1.3:CRS84” (optional)

NOTE 
The OGC URN “urn:ogc:def:crs:OGC:1.3:CRS:84” is here used to refer to the “WGS 84 longitude-latitude” CRS specified in Subclause B.3 of WMS 1.3, previously referenced as “CRS:84”.
The CRS URI may be included when considered useful. When included, this CRS URI shall reference the 2D WGS 84 coordinate reference system with longitude before latitude and decimal values of longitude and latitude, using the value listed above. Again, it is not required that the CRS definition exists at the location the URI points to.
Both types of bounding box parameters may use application-specific parameter names which are not specified here, but shall be specified for each bounding box used in each specific OWS Implementation Specification. An Implementation Specification may specify a KVP encoding of an operation request that contains more than one bounding box parameter. An Implementation Specification shall specify when a KVP encoded bounding box is limited to, or shall be interpreted as, a WGS 84 bounding box.
Examples of KVP encoded bounding boxes are:


VWXYZWGS84BOX=71.63,41.75,-70.78,42.90

ABCDEBOX=189000,834000,285000,962000,urn:ogc:def:crs:OGC:1.3:CRS84
NOTE 
In the second example, the colons in the CRS URI must be escaped by “%3A”, as required in KVP encoding. The resulting encoding is “ABCDEBOX=189000,834000,285000,962000, urn%3Aogc%3Acrs%3AOGC%3A1.3%3ACRS84”. See 11.3 for more on reserved characters and URL encoding.

4.2.4 Bounding box XML encoding

The XML Schema fragment for encoding either a general or a WGS 84 bounding box shall be as specified in the attached owsCommon.xsd file. Notice that this XML Schema defines both BoundingBoxType and WGS84BoundingBoxType, which may be used as the types of XML elements with application-specific names other than BoundingBox and WGS84BoundingBox.

Two examples of XML encoded bounding boxes are:

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

<BoundingBox xmlns="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 owsCommon.xsd" crs="urn:ogc:crs:EPSG:6.3:26986" dimensions="2">


<!-- Example. Primary editor: Arliss Whiteside. Last updated 2005-01-25 -->


<LowerCorner>189000 834000</LowerCorner>


<UpperCorner>285000 962000</UpperCorner>

</BoundingBox>

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

<WGS84BoundingBox xmlns="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 owsCommon.xsd">


<!-- Example. Primary editor: Arliss Whiteside. Last updated 2004/10/13. -->


<LowerCorner>-71.63 41.75</LowerCorner>


<UpperCorner>-70.78 42.90</UpperCorner>

</WGS84BoundingBox>

4.2.5 Bounding box use

Bounding boxes may be repeated wherever useful in a specific OWS Implementation Specification. Wherever a specific OWS allows the bounding box to be repeated, that Implementation Specification shall specify how multiple bounding boxes shall be interpreted, by OWS clients and/or servers. One expected use is meaning the union of the areas defined by multiple listed bounding boxes. That meaning is expected to be often useful in describing the region(s) covered by geospatial data sets.

The coordinates of each bounding box corner are normally the algebraic minimum and maximum inclusive values of the position coordinates of all the data within this bounding box. For features, these minimum and maximum values shall be computed from all the positions in all included geometries, including the lines connecting adjacent recorded points. For grid coverages, these values shall be computed from the positions of all the grid points, including the areas of all the grid cells with corners at recorded grid points.

NOTE 
The bounding box of a grid coverage does NOT include rectangular areas centered on the grid points. This grid coverage bounding box is based on the CV_GridEnvelope class specified in Subclause 8.4 of ISO 19123, and discussed in Subclause 8.2.2 of that document.

The general bounding box contents defined will not always specify the MINIMUM rectangular BOUNDING region, if the referenced CRS uses an Ellipsoidal, Spherical, Polar, or Cylindrical coordinate system, as those terms are specified in OGC Abstract Specification Topic 2. Specifically, this box will not specify the minimum rectangular bounding region surrounding a geometry whose set of points span the value discontinuity in an angular coordinate axis. Such axes include the longitude and latitude of Ellipsoidal and Spherical coordinate systems. That geometry could lie within a small region on the surface of the ellipsoid or sphere.
If the data for which a bounding box is needed is continuous around the continuous angular axis of an Ellipsoidal, Spherical, Polar, or Cylindrical coordinate system, the bounding box limits for that angular axis shall be set to minus and plus infinity.
EDITOR’S NOTE 
The Harmonization working group decided to NOT NOW specify a bounding box structure that may always specify the MINIMUM rectangular region SURROUNDING data within a limited region that crosses a value discontinuity. The following paragraph thus specifies that each specific OWS Implementation Specification shall suitably address this issue.
For each use of the bounding box data structure, a specific OWS Implementation Specification should specify if that use shall allow specifying the minimum rectangular bounding region for data within a limited region that crosses a value discontinuity for some (or all) allowed CRSs. If the minimum rectangular bounding region shall be allowed for some CRSs, that specific OWS Implementation Specification shall also specify how that can be done when the referenced CRS allowed uses an Ellipsoidal, Spherical, Polar, or Cylindrical coordinate system.

There are a variety of possible approaches to allowing specification of the minimum rectangular bounding region when the referenced CRS uses an Ellipsoidal, Spherical, Polar, or Cylindrical coordinate system. Subclause D.13 (informative) summarizes the known alternatives for handling the case where the minimum region crosses the value discontinuity in a longitude or other continuous axis, and recommends the first two listed alternatives.
4.3 Coordinate reference system references

4.3.1 Overview

This subclause specifies two alternative ways to reference a CRS, in OWS operation requests and responses. One frequent use will be referencing the CRS for a server input or output; another use will be referencing the CRS for a bounding box. In most cases, these ways will be used to identify the referenced CRS, and not to transfer a definition of that CRS. Subclause D.14 summarizes many of the requirements considered when specifying how to reference CRSs. Much of this material is also applicable to referencing CRS components and Coordinate Operations and their components.

A specific OWS shall always reference a CRS by using an XML attribute or element with the type anyURI. Such an anyURI value may be used to reference a CRS whether the definition of that CRS is included in the same data transfer, is NOT included in the same data transfer, cannot be electronically accessed, or can be electronically accessed.

NOTE 1
In XML Schemas, the anyURI data type is the standard way to briefly reference (or cite) something specified elsewhere. XML attributes with type anyURI include the GML 3.1.1 defined attributes named gml:srsName, gml:uom, xlink:href, and gml:codeSpace.

When using a XML attribute or element with the type anyURI to reference a CRS or CRS-related object, that URI shall have a value which uses one of two alternative URI formats:

c) Universal Resource Locator (URL), with standard form. The URL format should be used whenever the referenced definition is known to be electronically available using this standard URL.

d) Universal Resource Name (URN), with a specified form. The URN format shall be used whenever the referenced definition is not, or might not be, available using a URL. This URN shall reference data that is specified by some “authority” and is “well-known” to both client and server software, including multiple clients and multiple servers.

NOTE 2
Two widely-used forms of URI are URL and URN. We are specifying using URNs as the way of citing CRS-related definitions that are "well-known" but are not adequately electronically available using a URL.
Use of URNs is expected to be more common than use of URLs, and specific OWS Implementation Specifications are expected to specify many standard URN values.

4.3.2 URL references

For all XML attributes and elements with the anyURI data type, a URL value may be used, and often should be used, to reference a definition that is known to be always available using this URL. When not in the same XML document, those definitions shall be electronically available over the Internet using this URL, to both client and server software including multiple clients and multiple servers that must interoperate. The available definitions shall be encoded in XML, using one or more Application Schemas based on the CRS Schemas in [GML 3.1.1].

Such a URL value shall reference either a:

e) Document that defines only the referenced object, optionally including definitions of all or some of its components

f) Dictionary document containing multiple objects, also referencing the specific object within that dictionary using its gml:id value

NOTE 
Such a dictionary containing multiple objects, or document that defines only one object, could be stored at an OGC supported URL, possibly within the directory now accessible at http://schemas.opengis.net/.
g) Web service that stores definitions, where the URL value references a GetXxxx operation and provides all the operation parameters needed to retrieve the referenced object

h) Elsewhere in the same XML document, either in a:

1) Logically appropriate place defined by an XML Schema

2) Metadata element encoded within an XML element that includes all the references to those object definitions, such as the outer-most element of the XML document

EDITOR’S NOTE 
The Harmonization working group decided to NOT NOW define how a server shall use such a URL in order to be considered compliant with an OWS Implementation Specification. The following paragraph thus specifies that each specific OWS Implementation Specification shall suitably address this issue.
Wherever a specific OWS Implementation Specification allows such a URL to be used, it shall specify how servers shall use those URLs in order to be considered compliant with that specification. There are several alternative approaches to compliant server uses of such transferred URLs, as briefly described in Subclause D.14.6.

4.3.3 URN references

For all XML attributes and elements with the anyURI data type, a URN value in the “ogc” URN namespace may be used, and often should be used, to reference a definition specified in that “ogc” URN namespace. The format of those URNs and some specific URN values defined by the OGC shall be as specified in OGC Best Practices Paper [05-023r1].

4.4 Lists of references

A list of references to CRSs is often used in a service metadata (Capabilities) document, to identify which CRSs are supported by a server. The recommended way to XML encode such a list of references to CRSs or other objects is to allow repetition of a referencing XML element. An example of allowing repetition of such an element is to include the following XML element in a complexType:


<element name=”CRS” type=”anyURI” maxOccurs=”unbounded”/>

Example XML using this example element for three different CRSs might be:


<CRS>urn:ogc:def:crs:EPSG:6.3:4326</CRS>


<CRS>urn:ogc:def:crs:EPSG:6.3:23031</CRS>


<CRS>urn:ogc:def:crs:EPSG:6.3:31467</CRS>

NOTE
The Harmonization working group decided to not recommend an alternative more compact format for encoding multiple references using the same authority, since data compression of XML documents can be used. Such data compression is briefly discussed at the end of Subclause 11.7.

4.5 Format parameters

Several “format” parameters are used in OWS operation requests and responses. One use is in an operation request to identify the desired format of the corresponding operation response. Another use is in a service metadata (Capabilities) document, to identify which formats are supported by a server.

Wherever applicable in an OWS interface, a “format” for data transfer should be identified by a parameter whose value is a standard MIME type. When applicable, a “format” parameter should allow parameterized MIME types. However, whenever a parameterized MIME type is supported by a server, that server should also support the corresponding un-parameterized MIME type.

NOTE 1
Past use of OGC-specific MIME types has proven unsuccessful, since standard web browsers don't recognize these types and are therefore unable to present the document in the most appropriate way. However, use of simple generic base MIME types such as "text/xml", in a capabilities document, fails to sufficiently indicate what the client should expect back if it requests this format (e.g., is it GML? If so, what version?).

A parameterized MIME type should be used when more information is useful than provided by the base MIME type. These are especially useful in service metadata (Capabilities) documents, so that a server can identify a specific set of format options to clients. For example, specifying "text/xml" as a supported format for the WMS GetFeatureInfo is ambiguous, since it does not indicate what version of GML will be returned if "text/xml" is requested. Several examples of current uses of parameterized MIME types are:

EXAMPLE 1
text/xml; subtype="gml/3.0.1"
indicates that the document is a GML 3.0.1 document that is encoded in XML.

EXAMPLE 2
application/bxml; version="0.0.8"
indicates that the document is encoded in BXML version 0.0.8.

EXAMPLE 3
application/bxml; version="0.0.8"; subtype="gml/3.0.1"
indicates that the document is a GML 3.0.1 document that is encoded in BXML version 0.0.8.

EXAMPLE 4
 image/png; PhotometricInterpretation=RGB
indicates that the document is an RGB (as opposed to a colormapped) PNG image.

NOTE 2
The set of recognized parameters for each base MIME type is currently somewhat ad-hoc, but is expected to be more fully specified in the future as implementation experience and use cases dictate.

Each specific OWS specification should recommend a minimum set of recognized MIME types and parameters. However, the XML Schemas should NOT limit the allowed values of each “format” parameter.

A format parameter for using any standard MIME type should be XML encoded using the simpleType named "MimeType” defined in the attached XML Schema Document named owsCommon.xsd.

4.6 Data descriptions

4.6.1 Basic metadata parameters

Metadata providing data identification and description information is often included in the Contents section of a service metadata (Capabilities) document, and/or elsewhere in some specific OWS operations. This subclause thus specifies some basic metadata parameters to be used to describe data wherever applicable in specific OWS implementation specifications. Some metadata will be for a dataset as defined in ISO 19115, and other metadata will be of other data used in OWS specifications, where this metadata may be simpler or more complex.

A number of standard data metadata parameters are described in Figure 12 and specified in Table 30. Each of these standard metadata parameters should be used wherever appropriate in the Contents section and elsewhere in each specific OWS implementation specification. Optional parameters should be made mandatory whenever appropriate. Optional parameters may be prohibited if never relevant to the data being described.
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Figure 10 — Basic metadata parameters UML class diagram
Table 30 — Basic metadata parameters

	Names a
	Definition
	Data type and value
	Multiplicity and use

	identifier

Identifier
	An unambiguous reference to this data(set), identifying a specific version when needed, normally used by software
	ows:CodeType, as adaptation of MD_Identifier class in ISO 19115 b
	Zero or one (optional)

Include when available and needed

	title
Title
	Title of this data(set), normally used for display to a human
	LanguageString data structure, see Figure 13
	Zero or more (optional)Include when available and useful c

Include one for each language represented

	abstract
Abstract
	Brief narrative description of this data(set), normally available for display to a human
	LanguageString data structure, see Figure 13
	Zero or more (optional)Include when available and useful 

Include one for each language represented

	keywords
Keywords
	Unordered list of one or more commonly used or formalised word(s) or phrase(s) used to describe this data
	See MD_Keywords class in ISO 19115
	Zero or more (optional)

One for each keyword authority used

	bounding‌Box 

Bounding‌Box e   OR

WGS84‌Bounding‌Box 

WGS84‌Bounding‌Box e
	BoundingBox surrounding all or part of data(set) d
	BoundingBox data structure, see Table 28   OR

WGS84BoundingBox data structure, see Table 29
	Zero or more (optional)

Include when relevant and available

	output‌Format 

Output‌Format e
	Reference to a format in which output data from this server may be encoded
	MIME type, see Subclause 10.5
	Zero or more (optional) f
Include when relevant and available

	metadata 

Metadata e
	Additional metadata about this data(set) g
	reference to metadata or metadata contents, see gml:metaDataProperty h
	Zero or more (optional)

One for each useful metadata object

	available‌CRS 

Available‌CRS e
	Coordinate reference system in which data from this data(set) may be output by this server i
	URI
	Zero or more (optional) j
Include when relevant and available

	access‌Constraint
Access‌Constraint
	Access constraint that should be observed to assure the protection of privacy or intellectual property, and any other restrictions on retrieving or using this data
	Character string type, not empty

Reserved value NONE (case insensitive) shall mean no access constraints are imposed
	Zero or more (optional)

Include when useful

	fees
Fees
	Fees and terms for retrieving this data, including the monetary units as specified in ISO 4217
	Character string type, not empty

Reserved value NONE (case insensitive) shall mean no fees or terms
	Zero or one (optional)

Include when useful 

	pointOf‌Contact

PointOf‌Contact
	Identification of, and means of communication with, person(s) and organization(s) associated with this data(set)
	See CI_ResponsibleParty class in ISO 19115
	Zero or more (optional)

Include when useful

	language

Language
	Language used for contents of data(set)
	Character string type, not empty

Values from RFC 4646
	Zero or more (optional)

Include for each language used in data(set)

	a
Although some values listed in the “Name” column appear to contain spaces, they shall not contain spaces.

b
The optional codeSpace attribute in the ows:CodeType is expected to rarely be used in the short term. Wherever a specific OWS specification expects this codeSpace attribute to be used, that specification shall specify how it should be used there, including its values and meanings.

c
Software may display the “Identifier” value when the “Title” is absent.

d
More generally, definition of the horizontal, vertical, and/or temporal extent of an object. When multiple bounding boxes are included for a dataset in the Contents section of a Capabilities document, this should be interpreted as union of areas of these bounding boxes, unless otherwise specified in the specific OWS specification.

e
More specific parameter names should be used by each specific OWS wherever applicable, especially when used outside the Contents section of a Capabilities document. More than one such parameter may be included for different purposes.

f
When this OutputFormat parameter is used in an operation request, only one occurrence should be allowed.

	g
This Metadata should be used primarily by specific servers, not by specific OWSs. The specification editors for each specific OWS should decide what additional metadata to require or encourage be included. That specific OWS should then specify additional parameters and groups as needed to contain this additional metadata, with specific names and meanings.

h
Use or adaptation of the gml:metaDataProperty data type is specified in order to include references to the type of metadata that is pointed to (or included), and to what aspect of the data(set) this metadata applies to.

i
This definition of AvailableCRS is for use in the Contents section of a Capabilities document, and assumes that the specific OWS outputs geographic data using a supported coordinate reference system (CRS). If a specific OWS only inputs geographic data, this name and definition may be changed to be for input data. If a specific OWS both outputs and inputs geographic data, a separate parameter should be defined for input data; in that case, these two parameters could be named OutputCRS and InputCRS.

j
When multiple CRSs are included, this CRS list may be either unordered or ordered. Each use by each specific OWS specification should clearly specify whether this list is unordered or ordered, and the ordering criteria to be used for an ordered list.


NOTE 
The parameter named “Identifier” in the above table was previously named “Name” in the WMS, WFS, and some other Implementation Specifications. That parameter name has been changed to “Identifier” here for compliance with ISO 19115.

Some of these data metadata parameters are essentially the same as in the ServiceIdentification and OperationsMetadata sections of a Capabilities document, as specified in Subclauses 7.4.3 and 7.4.5, plus in owsServiceIdentification.xsd and owsOperationsMetadata.xsd.

4.6.2 Mappings to common queryable and returnable properties

These standard data metadata parameters are partially based on the core queryable and returnable properties described in Subclause 6.3 of the Catalog 2.0 Implementation Specification [OGC 04-021r2]. The core queryable and/or returnable property that corresponds to each metadata parameter is listed in Table 31.

Table 31 — Parameter mappings to common queryable and returnable properties

	Parameter Name
	Catalog 2.0 queryable or returnable property name

	Identifier
	Identifier

	Title
	Title

	Abstract
	Abstract, AnyText

	Keywords
	Subject

	Bounding‌Box   OR

WGS84‌Bounding‌Box
	CRS and Envelope, including all Envelope parts: West‌BoundLongitude, South‌BoundLatitude, East‌BoundLongitude, and North‌BoundLatitude

	Output‌Format
	Format

	Metadata
	(depends on Metadata contents)

	Available‌CRS
	(none)

	Access‌Constraints
Fees
	dc:rights

	PointOf‌Contact with Role = “originator”
	dc:creator

	PointOf‌Contact with Role = “publisher”
	dc:publisher

	PointOf‌Contact with Role = “author”
	dc:contributor

	Language
	dc:language


4.6.3 Basic set of description parameters

A basic set of data description parameters that includes human-readable title, abstract, and keywords is expected to be widely used in specific OWS interfaces, as described in Figure 11.
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Figure 11 — Description UML class diagram

This basic set of parameters is thus included in the ows:DescriptionType as specified by the following XML Schema fragment.

<complexType name="DescriptionType">


<annotation>



<documentation>Human-readable descriptive information for the object it is included within. This type shall be extended if needed for specific OWS use to include additional metadata for each type of information. This type shall not be restricted for a specific OWS to change the multiplicity (or optionality) of some elements. </documentation>


</annotation>


<sequence>



<element ref="ows:Title" minOccurs="0" maxOccurs="unbounded"/>



<element ref="ows:Abstract" minOccurs="0" maxOccurs="unbounded"/>



<element ref="ows:Keywords" minOccurs="0" maxOccurs="unbounded"/>


</sequence>

</complexType>

This type shall be extended if needed for specific OWS use to include additional metadata for each type of information. A specific OWS shall not change the multiplicity (or optionality) of the component elements.
4.6.4 Brief set of data identification parameters

A larger but still brief set of data description parameters may be used to identify available data, as described in Figure 12.
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+ dimensions [0..1] : PositiveInteger

(from OWS Common)
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Identification
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Figure 12 — Identification UML class diagram

This set of parameters is thus included in the ows:IdentificationType as specified by the following XML Schema fragment.

<complexType name="BasicIdentificationType">


<annotation>



<documentation>Basic metadata identifying and describing a set of data. </documentation>


</annotation>


<complexContent>



<extension base="ows:DescriptionType">




<sequence>





<element ref="ows:Identifier" minOccurs="0">






<annotation>







<documentation>Optional unique identifier or name of this dataset. </documentation>






</annotation>





</element>





<element ref="ows:Metadata" minOccurs="0" maxOccurs="unbounded">






<annotation>







<documentation>Optional unordered list of additional metadata about this data(set). A list of optional metadata elements for this data identification could be specified in the Implementation Specification for this service. </documentation>






</annotation>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

<!-- ========================================================= -->

<complexType name="IdentificationType">


<annotation>



<documentation>Extended metadata identifying and describing a set of data. This type shall be extended if needed for each specific OWS to include additional metadata for each type of dataset. If needed, this type should first be restricted for each specific OWS to change the multiplicity (or optionality) of some elements. </documentation>


</annotation>


<complexContent>



<extension base="ows:BasicIdentificationType">




<sequence>





<element ref="ows:BoundingBox" minOccurs="0" maxOccurs="unbounded">






<annotation>







<documentation>Unordered list of zero or more bounding boxes whose union describes the extent of this dataset. </documentation>






</annotation>





</element>





<element ref="ows:OutputFormat" minOccurs="0" maxOccurs="unbounded">






<annotation>







<documentation>Unordered list of zero or more references to data formats supported for server outputs. </documentation>






</annotation>





</element>





<element ref="ows:AvailableCRS" minOccurs="0" maxOccurs="unbounded">






<annotation>







<documentation>Unordered list of zero or more available coordinate reference systems. </documentation>






</annotation>





</element>




</sequence>



</extension>


</complexContent>

</complexType>


<!-- ===========================================================-->


<element name="AvailableCRS" type="anyURI"/>


<element name="SupportedCRS" type="anyURI" substitutionGroup="ows:AvailableCRS">



<annotation>




<documentation>Coordinate reference system in which data from this data(set) or resource is available or supported. More specific parameter names should be used by specific OWS specifications wherever applicable. More than one such parameter can be included for different purposes. </documentation>



</annotation>


</element>

This type shall be extended if needed for each specific OWS to include additional metadata for each type of dataset. All elements are optional, and may be included when available and needed or relevant. This type should first be restricted for each specific OWS if it needs to change the multiplicity (or optionality) of some elements. Parameters that are clearly always required by a specific OWS should be made mandatory. Parameters that are clearly never relevant for a specific OWS may be prohibited.

4.6.5 Metadata parameter encoding

No KVP encoding of these metadata parameters is now specified, since these metadata parameters are expected to be rarely used in operation requests.

The XML Schema fragment for encoding these metadata parameters and groups shall be as specified in the attached file owsDataIdentification.xsd. That XML Schema Document uses the previous ows19115subset.xsd schema and a modified owsCommon.xsd schema, both also attached.
4.6.6  XML examples

A XML document example using gml:IdentificationType is:

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

<DatasetIdentification xmlns="http://www.opengis.net/ows/1.1" xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/ows/1.1 fragmentDatasetIdentification.xsd">


<!-- Example. Primary editor: Arliss Whiteside. Last updated 2006-09-29 -->


<Title xml:lang="en">Acme Corp. Map Server</Title>


<Title xml:lang="fr">Serveur de Carte par Acme Corp.</Title>


<Abstract>

      Map Server maintained by Acme Corporation.

      Contact: webmaster@wmt.acme.com.

      High quality maps showing roadrunner nests and possible ambush locations. </Abstract>


<Keywords>



<Keyword>bird</Keyword>



<Keyword>roadrunner</Keyword>



<Keyword>ambush</Keyword>


</Keywords>


<Identifier>WMS_1.3</Identifier>


<WGS84BoundingBox>



<LowerCorner>-71.63 41.75</LowerCorner>



<UpperCorner>-70.78 42.90</UpperCorner>


</WGS84BoundingBox>


<BoundingBox crs="urn:ogc:crs:EPSG:6.3:26986" dimensions="2">



<LowerCorner>189000 834000</LowerCorner>



<UpperCorner>285000 962000</UpperCorner>


</BoundingBox>


<OutputFormat>text/xml</OutputFormat>


<AvailableCRS>urn:ogc:crs:EPSG:6.3:26986</AvailableCRS>

</DatasetIdentification>

4.7 Multilingual text encoding

4.7.1 Introduction

Some text parameters specified with the data type CharacterString in UML (or xsd:string in XML) are intended to have human-readable values, but not all humans can understand the same languages. This statement applies to some parameters specified in this document and to some that are specified for specific OWSs. This document specifies how multiple text values in different languages shall be encoded in XML for specific parameters.



4.7.2 UML model

The specified approach to allowing the language of a text value to be explicitly stated is indicated by the UML class diagram in Figure 13. It is modelled after the XML 1.0 W3C Recommendation, section 2.1.2.

[image: image13.emf]LanguageString

+ value : CharacterString

+ lang [0..1] : CharacterString

<<DataType>>


Figure 13 — LanguageString UML class

The value parameter specifies the human-language string, and the lang parameter specifies the language (in IETF RFC 4646 syntax) of the string. If a lang parameter is not present, then no language has been specified for the string unless specified by another means.
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