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The following OGC clauses “i” through “vii” shall be included in an OpenGIS® Implementation Specification, but are not all relevant for other OGC documents and none are included in ISO documents.

The Red text in this template is usually mandatory but must be modified to reflect proper usage and content. After replacing the red text, change the font color from red to "Auto" (normally displayed and printed in black).

This draft includes questions about what OWS abilities should be specified. These questions use blue text, like this paragraph. These questions need to be decided, the relevant text edited appropriately, and then these questions deleted from the completed document.

i. Preface

The Preface is a required preliminary clause, included to give OGC specific information or commentary as to the function of this document. OGC specific information should not be included in the either the Foreword or the Introduction.

Suggested additions, changes, and comments on this draft report are welcome and encouraged. Such suggestions may be submitted by email message or by making suggested changes in an edited copy of this document.

The changes made in this document version, relative to the previous version, are tracked by Microsoft Word, and can be viewed if desired. If you choose to submit suggested changes by editing this document, please first accept all the current changes, and then make your suggested changes with change tracking on.

Document terms and definitions

This document uses the specification terms defined in Subclause 5.3 of [OGC 05-008], which is based on the ISO/IEC Directives, Part 2. Rules for the structure and drafting of International Standards. In particular, the word “shall” (not “must”) is the verb form used to indicate a requirement to be strictly followed to conform to this specification.
ii. Submitting organizations

The following organizations submitted this document to the Open Geospatial Consortium Inc. 
Organization name(s)

This clause should be omitted unless this Implementation Specification is submitted by a specific group of OGC member organizations.

iii. Document contributor contact points

All questions regarding this document should be directed to the editor or the contributors:

	Name
	Organization

	
	

	
	

	
	


iv. Revision history

	Date
	Release
	Editor
	Primary clauses modified
	Description

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


v. Changes to the OGC Abstract Specification

The OpenGIS® Abstract Specification requires/does not require changes to accommodate the technical contents of this document. The needed changes are proposed in OGC documents XX-XXX, XX-XXX, and XX-XXX. 

The following is a list of the required changes:

This clause is required in an Implementation Specification, whether or not the OpenGIS® Abstract Specification requires enhancement. Note that the specific changes do not need to be specified, only that changes are required and in what areas changes need to be made.

Please notice that “OGC™” and “OpenGIS®” are correct, and that “OGC(” is wrong, in the standard text above, in multiple places on the title page, and in the header of page 1.

vi. Future work
Improvements in this document are desirable to [text].

Foreword

The Foreword shall appear in each OGC document. It shall not contain requirements, figures or tables.

In addition to the appropriate boilerplate text (see below) give as many of the following as are appropriate:

a) A statement as to whether this work will cancel and/or replace other documents in whole or in part;
b) An indication if any other non-OGC organization that has contributed to the preparation of the document;
c) The relationship of the contents of this document to other standards, specifications, or other documents.
This second/third/... edition cancels and replaces the first/second/... edition (OGC nn‑nnnrx), [clause(s) / subclause(s) / table(s) / figure(s) / annex(es)] of which [has / have] been technically revised.

This document includes TBD annexes; Annexes TBD are normative, and Annexes TBD are informative.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. The OGC shall not be held responsible for identifying any or all such patent rights.

Introduction

A paragraph.

The introduction shall be included to give specific information or commentary about the technical content of this document, and about the reasons prompting its preparation. It shall not contain requirements. For OGC purposes, this Introduction should be an “executive summary” with a maximum length of two pages.
The introduction shall not be numbered unless there is a need to create numbered subdivisions. In this case, it shall be numbered 0 with subclauses being numbered 0.1, 0.2, etc. Any numbered figure, table, displayed formula or footnote shall be numbered normally beginning with 1.

OpenGIS® Title Implementation Specification
1 Scope

The Scope clause shall appear at the beginning of each document and shall define without ambiguity the subject of this document and the aspect(s) covered, thereby indicating the limits of applicability of the interface being discussed. It shall not contain requirements.

The scope shall be succinct so that it can be used as a summary for bibliographic purposes.

It shall be worded as a series of statements of fact. Forms of expression such as «This OGC™ document [specifies] [establishes] [gives guidelines for] [defines terms] …» shall be used.

Statements of applicability of this document shall be introduced by the wording «This OGC™ document is applicable to …».

2 Compliance
Compliance with this specification shall be checked using all the relevant tests specified in Annex A (normative).
This Compliance clause is required in an OpenGIS® Implementation Specification. The ISO name for this clause is “Conformance”, but the OGC uses the word “Compliance”.
3 Normative references

The following normative documents contain provisions that, through reference in this text, constitute provisions of this document. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. For undated references, the latest edition of the normative document referred to applies.

ISO 19105:2000, Geographic information — Conformance and Testing
OGC 05-008, OpenGIS® Web Services Common Specification
This OWS Common Specification contains a list of normative references that are also applicable to this Implementation Specification.
ISO xyz (all parts), General title of the series of parts.
The normative reference list is introduced by the above standard wording. The above wording is also applicable, modified as appropriate, to a part of a multipart standard.

The Normative reference(s) clause gives a list of the normative documents to which reference is made in the document in such a way as to make them indispensable for the application of the document.

In principle, the normative documents shall be OGC published standards, and/or International Standards published by ISO and/or IEC. Normative documents published by other bodies may be listed provided that

a) the document is recognized by the OGC, ISO, and/or IEC committee concerned as having wide acceptance and authoritative status as well as being publicly available,

b) the OGC, ISO, and/or IEC committee concerned has obtained the agreement of the authors or publishers (where known) of the document to its inclusion,

c) the authors or publishers (where known) have also agreed to inform the OGC, ISO, and/or IEC committee concerned of their intention to revise the document and of the points the revision will concern, and

d) the OGC, ISO, and/or IEC committee concerned undertakes to review the situation in the light of any changes in the referenced document.

The list shall not include the following:

a) documents that are not publicly available;

b) documents to which only informative reference is made;

c) documents which have merely served as references in the preparation of this document.

Such documents may be listed in a bibliography.

Normative references shall be either dated (i.e. to a specific edition) or undated.

For dated references, each shall be given with its year of publication, or, in the case of enquiry or final drafts, with a dash together with a footnote «To be published.», and full title. Subsequent amendments to, or revisions of, dated references will need to be incorporated by amendment of the document referring to them. References to specific divisions or subdivisions, tables and figures of another document shall always be dated.

Undated references may be made only to a complete document or a part thereof, and only if it is accepted that it will be possible to use all future changes of the document referred to for the purposes of the referring standard. Undated references shall be understood to include all amendments to and revisions of the quoted publication. The year of publication or dash shall not be given for undated references. When an undated reference is to all parts of a document, the publication number shall be followed by the indication «(all parts)» and the general title of the series of parts (i.e. the introductory and main elements).

In addition to this document, this specification includes several normative XML Schema Document files as specified in Annex B.
4 Terms and definitions

For the purposes of this specification, the definitions specified in Clause 4 of the OWS Common Implementation Specification [OGC 05-008] and in OpenGIS® Abstract Specification Topic TBD: TBD and shall apply. In addition, the following terms and definitions apply.

term name

text of the definition

term name
synonym

text of the definition

NOTE 
Note text.

The Terms and definitions clause is an optional element giving definitions necessary for the understanding of certain terms used in this document. The Terms and definitions clause should always be included in any document that will eventually lead to an Implementation Specification. 

The term and definition list is introduced by a standard wording, which shall be modified as appropriate.

Rules for the drafting and presentation of terms and definitions are given in the ISO 19104 Terminology. For example, term names are not capitalized in this list, unless that term is normally capitalized. The definition text shall not be a complete sentence, but should be substitutable (in theory) for the term name. This definition text shall thus not be capitalized or be followed by a punctuation mark. Any notes should be complete sentences, with NOTE capitalized as shown.
5 Conventions

5.1 Abbreviated terms

The abbreviated terms clause gives a list of the abbreviated terms and the symbols necessary for understanding this document. Unless there is a need to list symbols in a specific order to reflect technical criteria, all symbols should be listed in alphabetical order in the following sequence:

—
upper case Latin letter followed by lower case Latin letter (A, a, B, b, etc.);

—
letters without indices preceding letters with indices, and with letter indices preceding numerical ones (B, b, C, Cm, C2, c, d, dext, dint, d1, etc.);

—
Greek letters following Latin letters (Z, z, (, (, (, ( ( (, (, etc.);

—
any other special symbols.

Most of the abbreviated terms listed in Subclause 5.1 of the OWS Common Implementation Specification [OGC 05-008] apply to this document, plus the following abbreviated terms.

Some more frequently used abbreviated terms:

API
Application Program Interface

COM
Component Object Model

CORBA
Common Object Request Broker Architecture

COTS
Commercial Off The Shelf

DCE
Distributed Computing Environment

DCOM
Distributed Component Object Model

IDL
Interface Definition Language

5.2 UML notation

When UML is used in an OGC document, that document should indicate the UML notation that is used. An OpenGIS® Implementation Specification should include a UML model, because ISO/TC 211 will insist on such a model before it accepts that OpenGIS® Implementation Specification. Inclusion of the following paragraph is suggested.
Most diagrams that appear in this specification are presented using the Unified Modeling Language (UML) static structure diagram, as described in Subclause 5.2 of [OGC 05-008].

5.3 Used parts of other documents

If significant parts of other documents are copied into this document, those parts can be highlighted with a grey background, and this subclause can be included to indicate that this marking is used.

This document uses significant parts of document [OGC 05-008]. To reduce the need to refer to that document, this document copies some of those parts with small modifications. To indicate those parts to readers of this document, the largely copied parts are shown with a light grey background (15%).
5.4 Platform-neutral and platform-specific specifications

As specified in Clause 10 of OGC Abstract Specification Topic 12 “OpenGIS Service Architecture” (which contains ISO 19119), this document includes both Distributed Computing Platform-neutral and platform-specific specifications. This document first specifies each operation request and response in platform-neutral fashion. This is done using a table for each data structure, which lists and defines the parameters and other data structures contained. These tables serve as data dictionaries for the UML model in Annex C, and thus specify the UML model data type and multiplicity of each listed item.
EXAMPLES 1
Platform-neutral specifications are contained in Subclauses TBD, and TBD.

The specified platform-neutral data could be encoded in many alternative ways, each appropriate to one or more specific DCPs. This document now specifies encoding appropriate for use of HTTP GET transfer of operations requests (using KVP encoding), and for use of HTTP POST transfer of operations requests (using XML or KVP encoding). However, the same operation requests and responses (and other data) could be encoded for other specific computing platforms, including SOAP/WSDL.
EXAMPLES 2
Platform-specific specifications for KVP encoding are contained in Subclauses TBD, and TBD.

EXAMPLES 3
Platform-specific specifications for XML encoding are contained in Subclauses TBD, and TBD.

5.5 Data dictionary tables

The UML model data dictionary is specified herein in a series of tables. In each table, the left column is titled “Names”, and lists two names for each included parameter or association (or data structure). The first name uses the UML model attribute or association role name. The second name uses the XML encoding capitalization specified in Subclause 11.6.2 of [OGC 05-008r1]. Some names may appear to contain spaces in the tables, but no names contain spaces.

In each table, the second column is titled “Definition”, and specifies the definition of this parameter (omitting un-necessary words such as “a”, “the”, and “is”). If the parameter value is the identifier of something, not a description or definition, the definition of this parameter reads something like “Identifier of TBD”.

The third column in each table is often titled “Data type and value”, and then contains two items. The mandatory first item is often the data type used for this parameter, using data types appropriate in a UML model, in which this parameter is a named attribute of a UML class. Alternately, the mandatory first item can identify the class (or data structure) referenced by this association, and references a separate table used to specify the contents of that class (or data structure).

The optional second item in the third column of each table should indicate the source of values for this parameter, the alternative values, or other value information, unless the values are quite clear from other listed information.

In each table, the right (fourth) column is often titled “Multiplicity and use”, and then contains two items. The mandatory first item specifies the multiplicity and optionality of this parameter in this data structure, either “One (mandatory)”, “One or more (mandatory)”, “Zero or one (optional)”, or “Zero or more (optional)”. (Yes, these are redundant, but we think ISO wants this information.)

The second item in the right column of each table should specify how any multiplicity other than “One (mandatory)” shall be used. If that parameter is optional, under what condition(s) shall that parameter be included or not included?  If that parameter can be repeated, for what is that parameter repeated? 
(These conditions may seem obvious to you, but they are rarely obvious to most readers.)

6 OWSname overview

Clauses 6-9 and Annexes A-D of this template are specifically tailored to Implementation Specifications that build on OWS Common.  Documents that are not Implementation Specifications or do not build on OWS Common should use an outline appropriate to that document, starting with Clause 6. However, Clause 6 should be an overview of the specification in most cases. Such documents should also appropriately edit or delete text suggested in Clauses 2-4.
The specified OWSname does TBD.
The OWSname interface (currently) specifies TBD operations that can be requested by a client and performed by a TBD server. Those operations are:

a) GetCapabilities (required implementation by servers) – This operation allows a client to request and receive back service metadata (or Capabilities) documents that describe the abilities of the specific server implementation. This operation also supports negotiation of the specification version being used for client-server interactions.

b) TBD (optional implementation by servers) – This operation allows a client to TBD.

c) GetResourceByID (optional implementation by servers) – This operation allows a client to request and receive back a resource known to the server, where that resource can be a TBD or TBD.
d) Get WSDL (optional implementation by servers) – This operation allows a client to request and receive back the WSDL definition of the server interface.

These operations have many similarities to other OGC Web Services, including the WMS, WFS, and WCS. Many of these interface aspects that are common with other OWSs are thus specified in the OpenGIS® Web Services Common Implementation Specification [OGC 05-008]. Many of these common aspects are normatively referenced herein, instead of being repeated in this specification.

Figure 1 is a simple UML diagram summarizing the TBD interface. This class diagram shows that the TBD interface class inherits the getCapabilities operation from the OGCWebService interface class, and adds the TBD operations. (This capitalization of names uses the OGC/ISO profile of UML.) A more complete UML model of the TBD interface is provided in Annex C (informative).

Replace following with correct diagram for specific OWS
[image: image1.emf]OGCWebService {Abstract}

+ getCapabilities(request : GetCapabilities) : Capabilities

(from OGC Web Service)

<<Interface>>

WCTService

+ transform(request : Transform) : TransformedFeatures

+ isTransformable(request : IsTransformable) : IsTransformableResponse

+ describeTransformation(request : DescribeTransformation) : TransformDescription

Each server instance instantiates only one object of this class, and 

this object always exists while server is available.


Figure 1 — TBD interface UML diagram

NOTE 
In this UML diagram, the request and response for each operation is shown as a single parameter that is a data structure containing multiple lower-level parameters, which are discussed in subsequent clauses. The UML classes modelling these data structures are included in the complete UML model in Annex C.

Each of the TBD operations is described in more detail in subsequent clauses.
7 Shared aspects

7.1 Introduction

This clause specifies aspects of the TBD Service behavior that are shared by several operations.

7.2 Shared operation parameters

This clause specifies some of the parameters used by multiple operations specified in the following clauses. The parameter names, meanings, data types, and multiplicity shall be as specified in Table 1.
Table 1 — Definitions of some operation request and response parameters 

	Names
	Definition
	Data type and value
	Multiplicity and use

	CRS
CRS
	Unique identifier or definition of coordinate reference system
	URI or SC_CRS
Values defined in service metadata or in data known to client
	One (mandatory)

	TBD
	TBD
	TBD
	TBD

	
	
	
	


7.3 Operation request encoding

The encoding of operation requests shall use HTTP GET with KVP encoding and HTTP POST with XML and/or KVP encoding as specified in Clause 11 of [OGC 05-008]. Table 2 summarizes the TBD Service operations and their encoding methods defined in this specification.

Table 2 — Operation request encoding
	Operation name
	Request encoding

	GetCapabilities (required)
	KVP and optional XML

	TBD
	XML and optional KVP

	TBD
	XML and optional KVP

	TBD
	XML and optional KVP


8 GetCapabilities operation (mandatory)

The GetCapabilities operation need not be specified first; other orders of operation specifications may be appropriate. For example, the primary operation for retrieving data might be specified first, and the GetCapabilities operation specified last.

8.1 Introduction

The mandatory GetCapabilities operation allows clients to retrieve service metadata from a server. The response to a GetCapabilities request shall be an XML document containing service metadata about the server, including specific information about TBD. This clause specifies the XML document that a TBD server must return to describe its capabilities.

8.2 Operation request

The GetCapabilities operation request shall be as specified in Subclauses 7.2 and 7.3 of [OGC 05-008]. The value of the “service” parameter shall be “TBD”. The allowed set of service metadata (or Capabilities) XML document section names and meanings shall be as specified in Tables 3 and 7 of [OGC 05-008], with the additions listed in Table 3 below.

Table 3 — Additional Section name values and meanings

	Section name
	Meaning

	TBD
	Return TBD section in service metadata document

	
	


The “Multiplicity and use” column in Table 1 of [OGC 05-008] specifies the optionality of each listed parameter in the GetCapabilities operation request. Table 4 specifies the implementation of those parameters by TBD clients and servers.
Table 4 — Implementation of parameters in GetCapabilities operation request

	Names
	Multiplicity
	Client implementation
	Server implementation

	service

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

request
	One (mandatory)
	
	

	Accept‌Versions

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

Sections
	Zero or one (optional) b
	Each parameter may be implemented by each client b
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 a
If parameter not implemented or not received, shall provide default response

If parameter implemented and received, shall provide specified response

	update‌Sequence

update‌Sequence
	Zero or one (optional) b
	
	

	Accept‌Formats

Accept‌Formats
	Zero or one (optional) b
	
	

	a
A specific OWS is allowed to make mandatory server implementation of any of these three parameters.

b
If a specific OWS makes mandatory server implementation of any of these three parameters, that parameter can also be made mandatory in the operation request, also requiring client implementation of this parameter.


All TBD servers shall implement HTTP GET transfer of the GetCapabilities operation request, using KVP encoding. Servers may also implement HTTP POST transfer of the GetCapabilities operation request, using XML encoding only.

EXAMPLE 1
To request a TBD capabilities document, a client could issue the following KVP encoded GetCapabilities operation request with near-minimum contents:

ww.lat-lon.de/transform&service=WCTS&request=getCapabilities

EXAMPLE 2
The corresponding GetCapabilities operation request XML encoded for HTTP POST is:

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

<GetCapabilities xmlns="http://www.opengeospatial.net/wcts" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengeospatial.net/wcts ../Schemas/wctsGetCapabilities.xsd" service="WCTS"/>

<!-- Primary editor: Arliss Whiteside. Last updated 2004/11/05 -->



8.3 GetCapabilities operation response

8.3.1 Normal response
The service metadata document shall contain the TBD sections specified in Table 5. Depending on the values in the Sections parameter of the GetCapabilities operation request, any combination of these sections can be requested and shall be returned when requested.
Table 5 — Section name values and contents

	Section name
	Contents

	ServiceIdentification
	Metadata about this specific server. The schema of this section shall be the same as for all OWSs, as specified in Subclause 7.4.3 and owsServiceIdentification.xsd of [OGC 05-008].

	ServiceProvider
	Metadata about the organization operating this server. The schema of this section shall be the same for all OWSs, as specified in Subclause 7.4.4 and owsServiceProvider.xsd of [OGC 05-008].

	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 (TBR) of this section shall be the same as for all OWSs, as specified in Subclause 7.4.5 and owsOperationsMetadata.xsd of [OGC 05-008].

	Contents
	Metadata about the data served by this server. For the TBD, this section shall contain data about TBD, as specified in Subclauses TBD and TBD below.

	TBD
	Metadata about the TBD.


The “Contents” section name is intended to be used whenever this is an appropriate section for the specific service.  Additional sections should be defined for other information that you need.  If the name "contents" is not appropriate for your needs, you may use a different section name.

In addition to these sections, each service metadata document shall include the mandatory “version” and optional updateSequence parameters specified in Table 6 in Subclause 7.4.1 of [OGC 05-008].

8.3.2 OperationsMetadata section standard contents

For the TBD, the OperationsMetadata section shall be the same (TBD) as for all OGC Web Services, as specified in Subclause 7.4.5 and owsOperationsMetadata.xsd of [OGC 05-008]. The mandatory values of various (XML) attributes shall be as specified in Table 6. Similarly, the optional attribute values listed in Table 7 shall be included or not depending on whether that operation is implemented by that server. In Table 6 and Table 7, the “Attribute name” column uses dot-separator notation to identify parts of a parent item. The “Attribute value” column references an operation parameter, in this case an operation name, and the meaning of including that value is listed in the right column.
Table 6 — 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.

	
	TBD
	The TBD operation is implemented by this server.


Table 7 — Optional values of OperationsMetadata section attributes

	Attribute name
	Attribute value
	Meaning of attribute value

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

	
	TBD
	The TBD operation is implemented by this server.


In addition to the optional values listed in Table 6, there are many optional values of the “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.
8.3.3 Contents section contents
The Contents section of a service metadata document contains metadata about the data served by this server. For the TBD, this Contents section shall contain data about the TBD. The Contents section shall include the parameters specified in Table 8 through Table TBD.
Table 8 — Parameters included in Contents section

	Names
	Definition
	Data type and values
	Multiplicity and use

	TBD
	TBD
	TBD
	TBD

	
	
	
	

	
	
	
	

	a
TBD


NOTE 
The UML class diagram contained in Subclause TBD provides a useful graphical view of the contents of the Contents section listed in Tables TBD - TBD.
TBD
Table 9 — Parts of TBD data structure
	Names
	Definition
	Data type and values
	Multiplicity and use

	TBD
	TBD
	TBD
	TBD

	
	
	
	

	
	
	
	

	
	
	
	

	a
TBD


The “Multiplicity and use” columns in Table 6 through Table 16 in [OGC 05-008], and in Table 1, Table 8, and Table 9 of this document, 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(s).

The “updateSequence” parameter defined in Table 6 of [OGC 05-008] is optional implementation by OWS servers. As indicated in Table 4 of this document, 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.
8.3.4 Capabilities document XML encoding

A XML schema fragment for a TBD service metadata document extends ows:CapabilitiesBaseType in owsCommon.xsd of [OGC 05-008], and is:

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

<schema xmlns:ows="http://www.opengeospatial.net/ows" xmlns:wcts="http://www.opengeospatial.net/wcts" xmlns="http://www.w3.org/2001/XMLSchema" targetNamespace="http://www.opengeospatial.net/wcts" elementFormDefault="qualified" xml:lang="en">


<annotation>



<appinfo>fragmentGetCapabilitiesResponse.xsd 2004/12/20</appinfo>



<documentation>




<description>This XML Schema Document encodes the WCTS GetCapabilities operation response message. </description>



</documentation>


</annotation>


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



includes and imports


============================================================== -->


<include schemaLocation="wctsContents.xsd"/>


<import namespace="http://www.opengeospatial.net/ows" schemaLocation="../ows/0.4.0/owsGetCapabilities.xsd"/>


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



elements and types


============================================================== -->


<element name="Capabilities">



<annotation>




<documentation>XML encoded WCTS GetCapabilities operation response. This document provides clients with service metadata about a specific service instance, 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. </documentation>



</annotation>



<complexType>




<complexContent>





<extension base="ows:CapabilitiesBaseType">






<sequence>







<element ref="wcts:Contents" minOccurs="0"/>






</sequence>





</extension>




</complexContent>



</complexType>


</element>

</schema>



As indicated, this XML Schema Document uses the owsServiceIdentification.xsd, owsServiceProvider.xsd, and owsOperationsMetadata.xsd schemas specified in [OGC 05-008]. It also uses an XML Schema Document for the “Contents” section of the TBD Capabilities XML document, which shall be as attached in the wxsContents.xsd file. 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 of [OGC 05-008].

8.3.5 Capabilities document example
In response to GetCapabilities operation request, a TBD server might generate a document that looks like:

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

<Capabilities xmlns="http://www.opengeospatial.net/wcts" xmlns:ows="http://www.opengeospatial.net/ows" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengeospatial.net/wcts ../Schemas/wctsGetCapabilities.xsd http://www.opengeospatial.net/ows ../Schemas/owsAdditions.xsd" version="0.0.0">


<!-- Primary editor: Arliss Whiteside. Last updated 2004/12/20-->


<ows:ServiceIdentification>



<ows:Title>Web Coordinate Transformation Service</ows:Title>



<ows:Abstract>Network service for transforming coordinates from one CRS to another</ows:Abstract>



<ows:Keywords>




<ows:Keyword>Coordinate Reference System</ows:Keyword>




<ows:Keyword>transformation</ows:Keyword>




<ows:Keyword>conversion</ows:Keyword>




<ows:Keyword>coordinate operation</ows:Keyword>



</ows:Keywords>



<ows:ServiceType>OGC WCTS</ows:ServiceType>



<ows:ServiceTypeVersion>1.0.0</ows:ServiceTypeVersion>



<ows:Fees>NONE</ows:Fees>



<ows:AccessConstraints>NONE</ows:AccessConstraints>


</ows:ServiceIdentification>


<ows:ServiceProvider>



<ows:ProviderName>lat/lon</ows:ProviderName>



<ows:ProviderSite xlink:href="TBD"/>



<ows:ServiceContact>




<ows:IndividualName>Andreas Poth</ows:IndividualName>




<ows:PositionName>Senior Software Engineer</ows:PositionName>




<ows:ContactInfo>





<ows:Phone>






<ows:Voice>++49 228 732838</ows:Voice>






<ows:Facsimile>++49 228 732153</ows:Facsimile>





</ows:Phone>





<ows:Address>






<ows:DeliveryPoint>Meckenheimer Allee 176</ows:DeliveryPoint>






<ows:City>Bonn</ows:City>






<ows:AdministrativeArea>NRW</ows:AdministrativeArea>






<ows:PostalCode>53115</ows:PostalCode>






<ows:Country>Germany</ows:Country>






<ows:ElectronicMailAddress>poth@lat-lon.de</ows:ElectronicMailAddress>





</ows:Address>




</ows:ContactInfo>



</ows:ServiceContact>


</ows:ServiceProvider>


<ows:OperationsMetadata>



<ows:Operation name="GetCapabilities">




<ows:DCP>





<ows:HTTP>






<ows:Get xlink:href="www.lat-lon.de/transform"/>





</ows:HTTP>




</ows:DCP>



</ows:Operation>



<ows:Operation name="Transform">




<ows:DCP>





<ows:HTTP>






<ows:Get xlink:href="www.lat-lon.de/transform"/>





</ows:HTTP>




</ows:DCP>



</ows:Operation>



<ows:Operation name="IsTransformable">




<ows:DCP>





<ows:HTTP>






<ows:Get xlink:href="www.lat-lon.de/transform"/>





</ows:HTTP>




</ows:DCP>



</ows:Operation>



<ows:Operation name="DescribeTransformation">




<ows:DCP>





<ows:HTTP>






<ows:Get xlink:href="www.lat-lon.de/transform"/>





</ows:HTTP>




</ows:DCP>



</ows:Operation>


</ows:OperationsMetadata>


<Contents userDefinedCRSs="true">



<Transformation>urn:ogc:def:coordinateOperation:EPSG::WWWW</Transformation>



<Transformation>urn:ogc:def:coordinateOperation:EPSG::XXXX</Transformation>



<Transformation>urn:ogc:def:coordinateOperation:EPSG::YYYY</Transformation>



<Transformation>urn:ogc:def:coordinateOperation:EPSG::ZZZZ</Transformation>



<Method>urn:ogc:def:method:EPSG::9801</Method>



<Method>urn:ogc:def:method:EPSG::9802</Method>



<Method>urn:ogc:def:method:EPSG::9803</Method>



<SourceCRS>urn:ogc:def:crs:EPSG::4326</SourceCRS>



<SourceCRS>urn:ogc:def:crs:EPSG::23031</SourceCRS>



<SourceCRS>urn:ogc:def:crs:EPSG::23032</SourceCRS>



<SourceCRS>urn:ogc:def:crs:EPSG::31467</SourceCRS>



<TargetCRS>urn:ogc:def:crs:EPSG::4326</TargetCRS>



<TargetCRS>urn:ogc:def:crs:EPSG::23031</TargetCRS>



<TargetCRS>urn:ogc:def:crs:EPSG::23032</TargetCRS>



<TargetCRS>urn:ogc:def:crs:EPSG::31467</TargetCRS>



<CoverageAbilities>




<CoverageType>GridCoverage</CoverageType>




<CoverageFormat>image/pix</CoverageFormat>




<CoverageFormat>image/HDF-EOS</CoverageFormat>




<CoverageFormat>image/DTED</CoverageFormat>




<CoverageFormat>image/GeoTIFF</CoverageFormat>




<CoverageFormat>image/NITF</CoverageFormat>




<ows:InterpolationMethod>nearest neighbor</ows:InterpolationMethod>




<ows:InterpolationMethod>bilinear</ows:InterpolationMethod>




<ows:InterpolationMethod>bicubic</ows:InterpolationMethod>



</CoverageAbilities>



<FeatureAbilities remoteProperties="false">




<GeometryType>Point</GeometryType>




<GeometryType>LineString</GeometryType>




<GeometryType>Polygon</GeometryType>




<FeatureFormat>text/xml; gmlVersion=3.1.0</FeatureFormat>



</FeatureAbilities>


</Contents>

</Capabilities>
8.3.6 
Exceptions
When a TBD server encounters an error while performing a GetCapabilities operation, it shall return an exception report message as specified in Clause 8 of [OGC 05-008]. The allowed exception codes shall include those listed in Table 5 of Subclause 7.4.1 of [OGC 05-008], if the updateSequence parameter is implemented by the server.
9 TBD operation (optional or mandatory)

9.1 Introduction
The TBD operation allows TBD clients to TBD. TBD.

9.2 TBD operation request
9.2.1 TBD request parameters
A request to perform the TBD operation shall include the parameters listed and defined in Table 10. This table also specifies the UML model data type, source of values, and multiplicity of each listed parameter, plus the meaning to servers when each optional parameter is not included in the operation request. Although some values listed in the “Names” column appear to contain spaces, they shall not contain spaces.
In all tables such as the following, all cells should use the style “Body Text indent”. In the top row only, the cell contents shall be bold and centered. In the remaining rows, cell contents shall not be bold and shall be left justified. I recommend not including periods in any column.
The left column should list the parameter name using the XML encoding capitalization specified in Subclause 11.6.2 of [OGC 05-008]. To break long names at appropriate places, insert at such places a special character using Insert/Symbol/Special Characters/No-Width Optional Break.
The second column should list the definition of this parameter, omitting un-necessary words such as “a”, “the”, and “is”. If the parameter value is the identifier of something, not a description or definitions, say that this parameter is “Identifier of TBD”.

In the third column, the first item should state the data type used for this parameter, using data types appropriate in a UML model, in which this parameter is a named attribute of a UML class. If this parameter is not simple, but is a data structure, name that data structure and refer to a separate table that shall be used to specify the contents of that data structure. The second item in the third column should indicate the source of values for this parameter, the alternative values, or other value information, unless the values are quite clear from other listed information.
In the right (fourth) column, the first item should be the multiplicity and optionality of this parameter in this data structure, either “One (mandatory)”, “One or more (mandatory)”, “Zero or one (optional)”, or “Zero or more (optional)”. (Yes, these are redundant, but I think ISO wants this information.) The second item in the right column should specify how any multiplicity other than “One (mandatory)” shall be used. If that parameter is optional, under what condition(s) shall that parameter be included or not included?  If that parameter can be repeated, for what is that parameter repeated? (These conditions may seem obvious to you, but they are rarely obvious to most readers.)
NOTE 1
To reduce the need for readers to refer to other documents, the first three parameters listed below are largely copied from Table 21 in Subclause 9.2.1 of [OGC 05-008]. The next TBD parameters listed below are copied from Table 1 in Subclause 7.2 of this document.

Table 10 — Parameters in TBD operation request
	Names a
	Definition
	Data type and values
	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)

	version
version
	Specification version for operation
	Character String type, not empty

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

	TBD
	TBD
	TBD
	TBD

	
	
	
	

	
	
	
	

	
	
	
	

	a
The name capitalization rules being used here are specified in Subclause 11.6.2 of [OGC 05-008].


NOTE 2
The data type of many parameters is specified as “Character String type, not empty”. In the XML Schema Documents specified herein, these parameters are encoded with the xsd:string type, which does NOT require that these strings not be empty.
NOTE 3
The UML class diagram contained in Subclause TBD provides a useful graphical view of the contents of the TBD operation request listed in Tables TBD - TBD.
If all parameters and data structures in the operation request are mandatory, the following paragraph should be adapted.

The “Multiplicity and use” columns in Table 7 through Table TBD specify the optionality of each listed parameter and data structure in the TBD operation request. Since all parameters and data structures are mandatory in the operation request, all parameters and data structures shall be implemented by all TBD clients, using a specified value(s). Similarly, all parameters and data structures shall be implemented by all TBD servers, checking that each request parameter is received with any specified value(s).

If all some parameters and data structures in the operation request are optional, the following paragraphs can be adapted.

The “Multiplicity and use” columns in Table 7 through Table TBD specify the optionality of each listed parameter and data structure in the TBD operation request. All the “mandatory” parameters and data structures shall be implemented by all TBD clients, using a specified value(s). Similarly, all the “mandatory” parameters and data structures shall be implemented by all TBD servers, checking that each request parameter or data structure is received with any specified value(s).
All the “optional” parameters and data structures, in the TBD operation request, should be implemented by all TBD clients using specified values, for each implemented TBD to which that parameter or data structure applies. Similarly, all the “optional” parameters and data structures shall be implemented by all TBD servers, for each implemented TBD to which that parameter or data structure applies.
9.2.2 TBD request KVP encoding (optional or mandatory)

Servers may implement HTTP GET transfer of the TBD operation request, using KVP encoding. The KVP encoding of the TBD operation request shall use the parameters specified in Table 11. The parameters listed in Table 11 shall be as specified in Table 10 above.
Table 11 — TBD operation request URL parameters

	Name and example a
	Optionality and use
	Definition and format

	service=WCTS
	Mandatory
	Service type identifier

	request= IsTransformable
	Mandatory
	Operation name

	version=TBD
	Mandatory 
	Specification and schema version for this operation

	TBD=TBD
	TBD
	TBD

	
	
	

	
	
	

	a
All parameter names are here listed using mostly lower case letters. However, any parameter name capitalization shall be allowed in KVP encoding, see Subclause 11.5.2 of [OGC 05-008].


EXAMPLE 
An example TBD operation request KVP encoded for HTTP GET is:

http://foo.bar/foo?service="WPS"&request="DescribeProcess"&version="0.4.0"&Identifier="intersection,union"

9.2.3 TBD request XML encoding (mandatory or optional)

All TBD servers shall implement HTTP POST transfer of the TBD operation request, using XML encoding only. The following schema fragment specifies the contents and structure of a TBD operation request encoded in XML:
<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns:wcts="http://www.opengeospatial.net/wcts" xmlns:ows="http://www.opengeospatial.net/ows" xmlns:gml="http://www.opengis.net/gml" xmlns:xlink="http://opengeospatial.net/xlink" xmlns="http://www.w3.org/2001/XMLSchema" targetNamespace="http://www.opengeospatial.net/wcts" elementFormDefault="qualified" xml:lang="en">


<annotation>



<appinfo>fragmentIsTransformableRequest.xsd 2004/12/20</appinfo>



<documentation>This XML Schema Document encodes the WCTS IsTransformable operation request message. </documentation>


</annotation>


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



includes and imports


============================================================== -->


<import namespace="http://www.opengeospatial.net/ows" schemaLocation="owsAdditions.xsd"/>


<import namespace="http://www.opengis.net/gml" schemaLocation="../gml/3.1.1/base/coordinateReferenceSystems.xsd"/>


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



elements and types


============================================================== -->


<element name="IsTransformable">



<annotation>




<documentation>Request to a WCTS to perform the IsTransformable operation. This operation allows clients to check if transformation of a specific set of geometry and/or coverage types is possible between two coordinate reference systems. Either the desired source and target CRSs can be directly identified, or a specific coordinate transformation between two CRSs can be identified. This operation will check if the identified geometries are supported and if there is a valid way (sequence of transformation steps) to transform the coordinates from the source CRS to the target CRS. (This operation will not check if this transformation makes any sense.) In this XML encoding, no "request" parameter is included, since the element name specifies the specific operation. </documentation>



</annotation>



<complexType>




<sequence>





<choice>






<sequence>







<group ref="wcts:SourceAndTargetCRSs">








<annotation>









<documentation>Desired well-known SourceCRS and TargetCRS, included when client is not specifying a specific coordinate operation. </documentation>








</annotation>







</group>






</sequence>






<element name="Transformation" type="anyURI">







<annotation>








<documentation>Desired well-known coordinate operation, included when client is specifying a specific coordinate operation. </documentation>







</annotation>






</element>






<element name="Method" type="anyURI">







<annotation>








<documentation>Desired well-known operation method that can be used in a user-defined coordinate operation, included when client is considering specifying a specific user-defined coordinate operation. </documentation>







</annotation>






</element>





</choice>





<choice>






<element name="GeometryType" type="ows:GeometryTypeType" maxOccurs="unbounded">







<annotation>








<documentation>Unordered list of one or more GML 3 geometric primitive types that a client can request be transformed by a WCTS server. It is assumed that a WCTS server can also transform the corresponding geometric complexes and aggregates. </documentation>







</annotation>






</element>






<sequence>







<element name="CoverageType" type="ows:CoverageTypeType" maxOccurs="unbounded">








<annotation>









<documentation>Unordered list of one or more GML 3 coverage types that a client can request be transformed by a WCTS server. </documentation>








</annotation>







</element>







<element name="InterpolationMethod" type="ows:InterpolationMethodType" minOccurs="0" maxOccurs="unbounded">








<annotation>









<documentation>Unordered list of zero or more interpolation methods that a client can request be performed on a coverage by a WCTS server. An interpolation is used after coverage points have been transformed. </documentation>








</annotation>







</element>







<element name="GeometryType" type="ows:GeometryTypeType" minOccurs="0" maxOccurs="unbounded">








<annotation>









<documentation>Unordered list of zero or more GML 3 geometric primitive types that a client can request be transformed by a WCTS server. It is assumed that a WCTS server can also transform the corresponding geometric complexes and aggregates. </documentation>








</annotation>







</element>






</sequence>





</choice>




</sequence>




<attribute name="service" type="wcts:ServiceType" use="required" fixed="WCTS"/>




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



</complexType>


</element>


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


<group name="SourceAndTargetCRSs">



<annotation>




<documentation>Group combining SourceCRS and TargetCRS elements, used by some WCTS operation requests. </documentation>



</annotation>



<sequence>




<element name="SourceCRS" type="anyURI">





<annotation>






<documentation>The coordinate reference system (CRS) used by coordinates input to a Transform operation. This element shall uniquely identify the desired CRS, but the definition of that CRS need not be known to the WCTS server. This element is normally a reference to that CRS, but can contain the definition of that CRS. </documentation>





</annotation>




</element>




<element name="TargetCRS" type="anyURI">





<annotation>






<documentation>The coordinate reference system (CRS) used by coordinates output from a Transform operation. This element shall uniquely identify the desired CRS, but the definition of that CRS need not be known to the WCTS server. This element is normally a reference to that CRS, but can contain the definition of that CRS. </documentation>





</annotation>




</element>



</sequence>


</group>


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


<element name="Transformation" type="gml:CoordinateOperationRefType">



<annotation>




<documentation>A coordinate operation that can transform coordinates from the sourceCRS to the targetCRS identified in an operation request. This element is often a reference to a well-known coordinate operation, but can contain the definition of a coordinate operation that references a well-known operation method. Alternately, this element can contain the definition of a ConcatenatedOperation that combines two or more well-known coordinate operations or coordinate operations that reference a well-known operation method. The well-known coordinate operation or operation method can be defined in the CRS application profile referenced by the WCTS Implementation Specification. Alternately or in addition, the well-known coordinate operation or operation method can be defined in the Capabilities XML document available from this WCTS server. (TBR) </documentation>



</annotation>


</element>


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


<simpleType name="ServiceType">



<annotation>




<documentation>Service type identifier, where the string value is the OGC Web Service type abbreviation. </documentation>



</annotation>



<restriction base="string"/>


</simpleType>


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


<simpleType name="VersionType">



<annotation>




<documentation>The version of the Implementation Specification (document) to which the requested operation conforms. The value shall be N.N.N, where each N is a non-negative integer 

up to 99. </documentation>



</annotation>



<restriction base="string"/>


</simpleType>


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


<simpleType name="GeometryTypeType">



<annotation>




<documentation>Type of GML 3 geometric primitive possibly handled by a WCTS server. The possible values are all names of GML 3 complexTypes (TBR). </documentation>



</annotation>



<restriction base="string">




<enumeration value="Envelope"/>




<enumeration value="Point"/>




<enumeration value="LineString"/>




<enumeration value="Polygon"/>




<enumeration value="LinearRing"/>




<enumeration value="Curve"/>




<enumeration value="LineStringSegment"/>




<enumeration value="ArcString"/>




<enumeration value="Arc"/>




<enumeration value="Circle"/>




<enumeration value="ArcStringByBulge"/>




<enumeration value="ArcByBulge"/>




<enumeration value="ArcByCenterPoint"/>




<enumeration value="CircleByCenterPoint"/>




<enumeration value="CubicSpline"/>




<enumeration value="BSpline"/>




<enumeration value="Bezier"/>




<enumeration value="OrientableCurve"/>




<enumeration value="Surface"/>




<enumeration value="PolygonPatch"/>




<enumeration value="Triangle"/>




<enumeration value="Rectangle"/>




<enumeration value="Ring"/>




<enumeration value="OrientableSurface"/>




<enumeration value="Solid"/>




<enumeration value="CompositeCurve"/>




<enumeration value="CompositeSurface"/>




<enumeration value="CompositeSolid"/>



</restriction>


</simpleType>


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

<simpleType name="CoverageTypeType">



<annotation>




<documentation>Type of GML 3 coverage possibly handled by a WCTS server. For coverages which use specific geometric primitives, a client should also check if the corresponding geometric primitive types are supported. </documentation>



</annotation>



<restriction base="string">




<enumeration value="MulitPoint">





<annotation>






<documentation>TBD. </documentation>





</annotation>




</enumeration>




<enumeration value="MultiSurface">





<annotation>






<documentation>TBD. </documentation>





</annotation>




</enumeration>




<enumeration value="RectifiedGrid">





<annotation>






<documentation>TBD. </documentation>





</annotation>




</enumeration>



</restriction>


</simpleType>


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


<simpleType name="InterpolationMethodType">



<annotation>




<documentation>Codes that identify interpolation methods. The meanings of these codes are defined in Annex B of ISO 19123: Geographic information â€” Schema for coverage geometry and functions. </documentation>



</annotation>



<restriction base="string">




<enumeration value="nearest neighbor"/>




<enumeration value="bilinear"/>




<enumeration value="bicubic"/>




<enumeration value="lost area"/>




<enumeration value="barycentric"/>




<enumeration value="none">





<annotation>






<documentation>No interpolation. </documentation>





</annotation>




</enumeration>



</restriction>


</simpleType>

</schema>

 EXAMPLE 
An example TBD operation request XML encoded for HTTP POST is:

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

<IsTransformable xmlns="http://www.opengeospatial.net/wcts" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengeospatial.net/wcts isTransformable.xsd" service="WCTS" version="0.0.0">


<!-- Primary editor: Arliss Whiteside. Last updated 2003/12/02. -->


<!-- This template may be used for all CRSs defined by the EPSG. -->


<sourceCRS xlink:href="urn:ogc:srs:EPSG::4326"/>


<targetCRS xlink:href="urn:ogc:srs:EPSG::23032"/>


<geometryType>LineStringType</geometryType>

</IsTransformable>



9.3 TBD operation response

9.3.1 Normal response parameters

The normal response to a valid TBD operation request shall be TBD. More precisely, a response from the TBD operation shall include the parts listed in Table 12. This table also specifies the UML model data type plus the multiplicity and use of each listed part.
Table 12 — Parts of TBD operation response

	Names
	Definition
	Data type and values
	Multiplicity and use

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	a



NOTE 
The UML class diagram contained in Subclause C.TBD provides a graphical view of the contents of the TBD operation response listed in Tables 9- TBD.
9.3.2 Normal response XML encoding
The following schema fragment specifies the contents and structure of a TBD operation response, always encoded in XML:

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

<schema xmlns:wcts="http://www.opengeospatial.net/wcts" xmlns="http://www.w3.org/2001/XMLSchema" targetNamespace="http://www.opengeospatial.net/wcts" elementFormDefault="qualified" xml:lang="en">


<annotation>



<appinfo>isTransformableResponse.xsd 2004/10/27</appinfo>



<documentation>This XML Schema Document encodes the WCTS IsTransformable operation message. </documentation>


</annotation>


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



elements and types


============================================================== -->


<element name="IsTransformableResponse">



<annotation>




<documentation>Response to a valid IsTransformable operation request sent to a WCTS. </documentation>



</annotation>



<complexType>




<sequence/>




<attribute name="transformable" type="boolean" use="required">





<annotation>






<documentation>Indicates whether this WCTS server can perform a transformation from the sourceCRS to the targetCRS identified in the operation request. The value shall be "true" or "false". </documentation>





</annotation>




</attribute>




<attribute name="problem" type="wcts:ProblemType" use="optional">





<annotation>






<documentation>Type of transformation problem detected by WCTS server. This attribute shall be included whenever the "transformable" attribute is false. </documentation>





</annotation>




</attribute>



</complexType>


</element>


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


<simpleType name="ProblemType">



<annotation>




<documentation>Type of transformation problem by WCTS server. </documentation>



</annotation>



<restriction base="string">




<enumeration value="source CRS">





<annotation>






<documentation>WCTS server cannot transform from identified source CRS. </documentation>





</annotation>




</enumeration>




<enumeration value="target CRS">





<annotation>






<documentation>WCTS server cannot transform to identified target CRS from identified source CRS. </documentation>





</annotation>




</enumeration>




<enumeration value="geometry type">





<annotation>






<documentation>WCTS server cannot transform one or more identified geometry types. </documentation>





</annotation>




</enumeration>




<enumeration value="coverage type">





<annotation>






<documentation>WCTS server cannot transform one or more identified coverage types. </documentation>





</annotation>




</enumeration>




<enumeration value="interpolation method">





<annotation>






<documentation>WCTS server cannot perform one or more identified interpolation methods. </documentation>





</annotation>




</enumeration>




<enumeration value="other">





<annotation>






<documentation>WCTS server cannot perform identified transformation due to some other problem, including incompatibility between identified parameters. </documentation>





</annotation>




</enumeration>



</restriction>


</simpleType>

</schema>
9.3.3 
 TBD response example
A TBD operation response for TBD can look like this encoded in XML:

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

<IsTransformableResponse xmlns="http://www.opengeospatial.net/wcts" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengeospatial.net/wcts isTransformableResponse.xsd" transformable="true"/>

<!-- Primary editor: Arliss Whiteside. Last updated 2003/12/02. -->



9.3.4 TBD exceptions
When a TBD server encounters an error while performing a TBD operation, it shall return an exception report message as specified in Subclause 7.4 of [OGC 05-008]. The allowed standard exception codes shall include those listed in Table 10. For each listed exceptionCode, the contents of the “locator” parameter value shall be as specified in the right column of Table 13.

NOTE 
To reduce the need for readers to refer to other documents, the first four values listed below are copied from Table 20 in Subclause 8.3 of [OGC 05-008].

Table 13 — Exception codes for TBD operation
	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
	Name of parameter with invalid value

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

	TBD
	TBD
	TBD


10 Clause

10.1 Subclause (level 1)

A subclause is a numbered subdivision of a clause. A primary subclause (e.g. 6.1, 6.2, etc.) may be subdivided into secondary subclauses (e.g. 6.1.1, 6.1.2, etc.), and this process of subdivision may be continued as far as the fifth level (e.g. 6.1.1.1.1.1, 6.1.1.1.1.2, etc.).

Subclauses shall be numbered with Arabic numerals. Numbers given to the subclauses of an annex shall be preceded by the letter designating that annex followed by a full-stop.

A subclause shall not be created unless there is at least one further subclause at the same level. For example, a piece of text in clause 10 shall not be designated subclause «10.1» unless there is also a subclause «10.2».

Each primary subclause should preferably be given a title, which shall be placed immediately after its number, on a line separate from the text that follows it. Secondary subclauses may be treated in the same way. Within a clause or subclause, the use of titles shall be uniform for subclauses at the same level, e.g. if 10.1 has a title, 10.2 shall also have a title. In the absence of titles, key terms or phrases (composed in distinctive type) appearing at the beginning of the text of the subclause may be used to call attention to the subject matter dealt with. Such terms or phrases will not be listed in the table of contents.

10.1.1 Subclause (level 2)

10.1.1.1 Subclause (level 3)

10.1.1.1.1 Subclause (level 4)

10.1.1.1.1.1 Subclause (level 5)

A paragraph.

10.1.1.1.1.2 Subclause (level 5)

A paragraph.

10.1.1.1.2 Subclause (level 4)

A paragraph.

10.1.1.2 Subclause (level 3)

A paragraph.

10.1.2 Subclause (level 2)

A paragraph.

10.2 Subclause (level 1)

A paragraph.

11 Specially formatted text

This clause discusses and provides samples of specially formatted text, including footnotes, ordered lists, unordered lists, figures, tables, equations, notes, examples, code listings, indented code listings, and special.

11.1 Footnotes

Footnotes to the text give additional information; but their use shall be kept to a minimum. They shall not contain requirements.

Footnotes to the text shall be placed at the foot of the relevant page and be separated from the text by a short thin horizontal line on the left of the page.

Footnotes to the text shall normally be distinguished by Arabic numerals, beginning with 1, followed by one parenthesis and forming a continuous numerical sequence throughout the document: 1), 2), 3), etc. The footnotes shall be referred to in the text by inserting the same numerals, as superscripts, after the word or sentence in question: 1) 2) 3) etc.

In certain cases, for example in order to avoid confusion with superscript numbers, one or more asterisks or other appropriate symbols may be used instead: *, **, ***, etc.; *, †, ‡, etc.

A paragraph with a footnote
(:

11.2 Ordered Lists

An ordered list is a sequentially lettered and numbered list of text elements, for example:

e) Reduce the work needed to edit and read each such Implementation Specification

f) first list item at level 1 xxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxx xxxxxx xxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxx;

g) second list item at level 1;

1) first list item at level 2;

2) second list item at level 2:

Lists may be introduced by a sentence, a complete grammatical proposition followed by a colon, or by the first part of a proposition (without a colon), completed by the items in the list.

Two different types of lists can be used: ordered and unordered. In an ordered list, each list item is preceded by an item letter or number for easy reference. In an unordered list, each list item is preceded by a dash. The ordered list is most often used, and shall be used when it may be useful to refer to a specific item in the list.

Key terms or phrases may be composed in distinctive type to call attention to the subject matter dealt with in the various list items. Such terms or phrases will not be listed in the table of contents; if it is a requirement that they are listed, they shall not be presented as list items but as subclause titles.

11.3 Unordered Lists

An unordered list is an unlettered and unnumbered list of text elements, for example:

· first unordered list item at level 1 xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxx xxxxxxxxxx

· first unordered list item at level 2 xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxx xxxxxxxxxx

· second unordered list item at level 2 xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxx xxxxxxxxxx

· second unordered list item at level 1

11.4 Figures

A sample figure is shown in Figure 1.

Dimensions in millimetres

PLACE FIGURE ART HERE

NOTE 1
Figure note.

NOTE 2
Figure note.

a
Figure footnote.

Figure 1 — Figure title

Figures should be used wherever appropriate to present information in an easily comprehensible form. Each figure shall be referred to explicitly within the text.

One level of subdivision only is permitted [e.g. Figure 1 may be subdivided as a), b), c), etc.].

Figures shall be numbered with Arabic numerals, beginning with 1. This numbering shall be independent of the numbering of the clauses and of any tables. A single figure shall be designated «Figure 1». The numbering shall be continuous up to but excluding any annexes. Numbers given to the figures of an annex shall be preceded by the letter designating that annex followed by a full-stop. The numbering shall start afresh with each annex.

The title shall be centred horizontally below the figure and laid out as shown in the preceding example.

Notes to figures shall be treated independently from notes integrated in the text. They shall be located above the title of the relevant figure and shall precede figure footnotes. A single note in a figure shall be preceded by «NOTE», placed at the beginning of the first line of the text of the note. When several notes occur in the same figure, they shall be designated «NOTE 1», «NOTE 2», «NOTE 3», etc. A separate numbering sequence shall be used for each figure.

Notes to figures shall not contain requirements. Any requirements relating to the content of a figure shall be given in the text, in a footnote to the figure or as a paragraph between the figure and its title. It is not necessary that notes to figures are referred to.

Footnotes to figures shall be treated independently from footnotes to the text. They shall be located immediately above the title of the relevant figure, and shall follow figure notes.

Footnotes to figures shall be distinguished by superscript lower-case letters, beginning with «a». The footnotes shall be referred to in the figure by inserting the same superscript lower-case letter.

Footnotes to figures may contain requirements. As a consequence, it is particularly important when drafting the text of the figure footnote to distinguish clearly between different types of provision by using the appropriate verbal forms.

11.5 Tables

A sample table is shown in Table 1.

Table 1 — Table title

Dimensions in millimetres
	xxxxxxxxxxx
	xxxxxxxxxx

	xxxxxxxxxx
	xxxxxxxxxx

	xxxxxxxxxx
	xxxxxxxxxx

	A paragraph containing a requirement.

NOTE 1
Table note.

NOTE 2
Table note.

	a
Table footnote.


Tables should be used wherever appropriate to present information in an easily comprehensible form. It shall be possible to refer to each table explicitly within the text.

The text in the table cells shall be in the style ‘‘Body Text”, “Body Text 2”, or “Body Text 3”. The style Body Text uses a larger font and larger spacings, and is thus suitable for small tables. The styles Body Text 2 and Body Text 3 use progressively smaller fonts and spacings, and are thus suitable for larger tables.

A table within a table is not permitted. Subdivision of a table into subsidiary tables is not permitted.

Tables shall be numbered with Arabic numerals, beginning with 1. This numbering shall be independent of the numbering of the clauses and of any figures. A single table shall be designated «Table 1». The numbering shall be continuous up to but excluding any annexes. Numbers given to the tables of an annex shall be preceded by the letter designating that annex followed by a full-stop. The numbering shall start afresh with each annex.

The title shall be centred horizontally above the table and laid out as shown in the preceding example.

The first word in the heading of each column shall begin with a capital letter. The units used in a given column shall generally be indicated under the column heading. As an exception to this rule, when all units are the same, a suitable statement shall instead be placed above the right-hand corner of the table, as shown in the preceding example.

The column headings together with any statement concerning units shall be repeated on all pages after the first.

Notes to tables shall be treated independently from notes integrated in the text. They shall be located within the frame of the relevant table and shall precede table footnotes. A single note in a table shall be preceded by «NOTE», placed at the beginning of the first line of the text of the note. When several notes occur in the same table, they shall be designated «NOTE 1», «NOTE 2», «NOTE 3», etc. A separate numbering sequence shall be used for each table.

Notes to tables shall not contain requirements. Any requirements relating to the content of a table shall be given in the text, in a footnote to the table or as a paragraph within the table. It is not necessary that notes to tables are referred to.

Footnotes to tables shall be treated independently from footnotes to the text. They shall be located within the frame of the relevant table, and shall follow table notes.

Footnotes to tables shall be distinguished by superscript lower-case letters, beginning with «a». The footnotes shall be referred to in the table by inserting the same superscript lower-case letter.

Footnotes to tables may contain requirements. As a consequence, it is particularly important when drafting the text of the table footnote to distinguish clearly between different types of provision by using the appropriate verbal forms. 

11.6 Equations

A sample equation is:


[image: image2.wmf]a

b

c

=


(1)

where

a
is the numerator;

b
is the denominator;

c
is the result of the division.

Equations between quantities are preferred to equations between numerical values. Equations shall be expressed in mathematically correct form, the variables being represented by letter symbols the meanings of which are explained in connection with the equations, unless they appear in a «Symbols and abbreviated terms» clause. Descriptive terms or names of quantities shall not be arranged in the form of an equation.

If it is necessary to number some or all of the formulae in a document in order to facilitate cross-reference, Arabic numbers in parentheses shall be used, beginning with 1. The numbering shall be consecutive and independent of the numbering of clauses, tables and figures.

Numbers given to the formulae of an annex shall be preceded by the letter designating that annex followed by a full-stop. The numbering shall start afresh with each annex.

The International System of units (SI) as set out in ISO 31[1] shall be used. Symbols for quantities shall be chosen, wherever possible, from the various parts of ISO 31 and IEC 60027[2]. For further guidance on application, see ISO 1000[3].

The units in which any values are expressed shall be specified.

The decimal sign shall be a comma on the line in all language versions of International Standards.

For clarity, the symbol ( rather than a point shall be used to indicate multiplication of numbers and numerical values.

If a value less than 1 is written in decimal form, the decimal sign shall be preceded by a zero.

11.7 Notes

Notes can be integrated in the text of a document to give additional information intended to assist the understanding or use of the document. Notes should preferably be placed at the end of the clause or subclause, or after the paragraph to which they refer.

A single note in a clause or subclause shall be preceded by “NOTE”, placed at the beginning of the first line of the text of the note. When several notes occur within the same clause or subclause, they shall be designated “NOTE 1”, “NOTE 2”, “NOTE 3”, etc. A sample note follows this paragraph.

NOTE
Note integrated in the text. xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx

11.8 Examples

Examples integrated in the text of a document shall only be used for giving additional information intended to assist the understanding or use of the document. Examples should preferably be placed at the end of the clause or subclause, or after the paragraph to which they refer.

A single example in a clause or subclause shall be preceded by «EXAMPLE», placed at the beginning of the first line of the text of the example. When several examples occur within the same clause or subclause, they shall be designated «EXAMPLE 1», «EXAMPLE 2», «EXAMPLE 3», etc. A sample example follows this paragraph.

EXAMPLE
Example integrated in the text. xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx

11.9 Code listings

A sample code listing is:

Code text xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx

Code text xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 

Code text xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx

11.10 Indented code listings
A sample indented code listing is:

Code text level 1 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx

Code text level 2 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx

Code text level 2 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx

Code text level 3 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx

Code text level 3 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx

Code text level 2 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx

Code text level 1 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx

11.11 Special

A paragraph with an element of text styled as special (in this case a designation):

Throwaway insert OGC xyz-TPGN160308-EN-P20

Use the style Special for any element of text for which you are unsure as to the correct style to use, or for which you feel that none of the styles contained in the template is appropriate. Note that if you create your own style(s), they will be mapped to Special on exportation/importation.

Annex A
(normative)

Abstract test suite
In each Implementation Specification document, Annex A shall specify the Abstract Test Suite, as specified in Clause 9 and Annex A of ISO 19105. That Clause and Annex specify the ISO/TC 211 requirements for Abstract Test Suites. Examples of Abstract Test Suites are available in an annex of most ISO 191XX documents, one of the more useful is in ISO 191TBD. Note that this guidance may be more abstract than needed in an OpenGIS® Implementation Specification.

Inclusion of the Abstract Test Suite is expected in version 1.0.0 of each OGC Implementation Specification. In earlier versions, the following paragraph can be used:
An abstract test suite is not provided in this version of this Implementation Specification, but will be provided in version 1.0.0.
A.1
General

A paragraph.

Annex B
(normative)

XML Schema Documents
This template recommends referencing the XML Schema Documents here, and not including the schema document contents in an OWS specification.  However, some readers prefer including the schema document contents in a specification. The personal preferences of the specification editor(s) should not be a significant consideration. This template leaves the choice up to the editor(s).

The term “XML schema“ means all the XML schema parts having the same XML namespace, usually separated into multiple XML Schema Document files (with the file type “.xsd“. The XML schema parts in one XML namespace are usually separated into multiple XML Schema Documents to ease human understanding.
In addition to this document, this specification includes several normative XML Schema Documents. These XML Schema Documents are bundled in a zip file with the present document. After OGC acceptance of a Version 1.0.0 of this specification, these XML Schema Documents will also be posted online at the URL http://schemas.opengeospatial.net/TBD/1.0.0. In the event of a discrepancy between the bundled and online versions of the XML Schema Documents, the online files shall be considered authoritative.
The TBD abilities now specified in this document use TBD specified XML Schema Documents included in the zip file with this document. These XML Schema Documents combine the XML schema fragments listed in various subclauses of this document, eliminating duplications. These XML Schema Documents roughly match the TBD UML packages described in Annex B, and are named:

TBD.xsd
TBD.xsd

These XML Schema Documents use and build on the OWS common XML Schema Documents specified [OGC 05-008], named:

ows19115subset.xsd

owsCommon.xsd

owsDataIdentification.xsd

owsExceptionReport.xsd

owsGetCapabilities.xsd

owsOperationsMetadata.xsd

owsServiceIdentification.xsd

owsServiceProvider.xsd

All these XML Schema Documents contain documentation of the meaning of each element and attribute, and this documentation shall be considered normative as specified in Subclause 11.6.3 of [OGC 05-008].

Annex C
(informative)

UML model

A UML model must be included in an OpenGIS® Implementation Specification before it can be submitted to ISO/TC 211. This requirement is stated in ISO 19119, copied as OpenGIS® Abstract Specification Topic 12. This template thus includes this annex as the place for recording this UML model. Early drafts and versions of OpenGIS® Implementation Specifications often omit this UML model. We recommend that this annex be retained as a place holder for where the UML model will eventually be included.

As indicated below in the template for this UML model, all the tables in the body of this specification that list parameters included in various operation requests and responses are considered part of this UML model. More specifically, those tables comprise the data dictionary that must accompany the UML class diagrams included in this annex. On the other hand, these class diagrams provide often-useful graphical views of the various operation requests and responses, as indicated by notes in the body of this document.
C.1
Introduction
This annex provides a UML model of the TBD interface, using the OGC/ISO profile of UML summarized in Subclause 5.3 of [05-008].

Figure C.1 is a simple UML diagram summarizing the TBD interface. This class diagram shows that the TBD class inherits the getCapabilities operation from the OGCWebService interface class, and adds the TBD operations. (The capitalization of names uses the OGC/ISO profile of UML.)

Replace following with correct diagram for specific OWS [image: image3.emf]OGCWebService {Abstract}

+ getCapabilities(request : GetCapabilities) : Capabilities

(from OGC Web Service)

<<Interface>>

WCTService

+ transform(request : Transform) : TransformedFeatures

+ isTransformable(request : IsTransformable) : IsTransformableResponse

+ describeTransformation(request : DescribeTransformation) : TransformDescription

Each server instance instantiates only one object of this class, and 

this object always exists while server is available.


Figure C.1 — WCTS interface UML diagram

Each of the TBD operations uses a request and a response data type, each of which is defined by one or more additional UML classes. The following subclauses provide a more complete UML model of the TBD interface, adding UML classes defining the operation request and response data types.

C.2
UML packages

The TBD interface UML model is organized in TBD packages, as shown in the package diagram in Figure C.2. These TBD TBD-specific packages make use of six non-TBD-specific packages, named OWS Web Service, OWS Operations Metadata, OWS Service Identification, OWS Service Provider, ISO 19115 Subset, and GML Subset. This package diagram shows the dependencies among the various packages shown.

Replace following with correct diagram for specific OWS [image: image4.emf]OWS Service 
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Figure C.2 — TBD interface package diagram

Each of the six TBD-specific packages shown in Figure C.2 is described in the following subclauses. The OWS Web Service, OWS Operations Metadata, OWS Service Identification, OWS Service Provider, and ISO 19115 Subset packages are described in Annex B of [OGC 05-008].

C.3
TBD Service package

The TBD Service package is shown in the class diagram in Figure C.3. This diagram does not show the classes used by the TBD operation requests and responses, which are shown (with part of this package) in the TBD packages. This diagram also shows TBD used classes from the OWS Web Service package, which is common to all OGC Web Services, plus one used class from the TBD package. 

Replace following with correct diagram for specific OWS [image: image5.emf]OWService {Abstract}

+ getCapabilities(request : GetCapabilities) : ServiceMetadata

(from OWS Web Service)

<<Interface>>

WCTService

+ transform(request : Transform) : TransformedFeatures

+ isTransformable(request : IsTransformable) : IsTransformableResponse

+ describeTransformation(request : DescribeTransformation) : TransformDescription

RequestBase {Abstract}

+ service : CharacterString

+ request : CharacterString

+ version : CharacterString

(from OWS Web Service)

Each server instance instantiates only one object of this class, and 

this object always exists while server is available.

SC_CRS {Abstract}

(from GML Subset)

WCTSRequestBase {Abstract}

+ service : CharacterString = "WCTS" {frozen}

<<DataType>>

1

0..*

+targetCRS 1
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1

0..*

+sourceCRS

1

0..*


Figure C.3 — TBD Service package class diagram

C.4
TBD package

The TBD package is shown in the class diagram in Figure C.4. This diagram also shows TBD class from the TBD package. The TBD class introduced by this package is further defined by Table TBD in this document.

Replace following with correct diagram for specific OWS [image: image6.emf]OWService {Abstract}

+ getCapabilities(request : GetCapabilities) : ServiceMetadata

(from OWS Web Service)

<<Interface>>
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Figure C.4 — TBD package class diagram

Annex D
(informative)

Example XML documents

This annex can be included if useful to provide more XML document examples.

D.1
Introduction
This annex provides more example XML documents than given in the body of this document. TBD
D.2
TBD
Annex E
(normative)

Annex title

E.1
General

Annexes shall appear in the order in which they are cited in the text. Each annex shall be designated by a heading comprising the word «Annex» followed by a capital letter designating its serial order, beginning with «A», e.g. «Annex A». The annex heading shall be followed by the indication «(normative)» or «(informative)», and by the title, each on a separate line. Numbers given to the clauses, subclauses, tables, figures and mathematical formulae of an annex shall be preceded by the letter designating that annex followed by a full-stop. The numbering shall start afresh with each annex. A single annex shall be designated «Annex A».

Normative annexes are integral parts of the document. Their presence is optional. An annex’s normative status (as opposed to informative) shall be made clear by the way in which it is referred to in the text, by a statement to this effect in the foreword and by an indication in the table of contents and under the heading of the annex.

Informative annexes give additional information intended to assist the understanding or use of the document and shall not contain provisions to which it is necessary to conform in order to be able to claim compliance with the document. Their presence is optional. An annex’s informative status (as opposed to normative) shall be made clear by the way in which it is referred to in the text, by a statement to this effect in the foreword and by an indication in the table of contents and under the heading of the annex.

E.2
Subclause

A clause is the basic component in the subdivision of the content of an annex.

Numbers given to the clauses of an annex shall be preceded by the letter designating that annex followed by a full-stop. The numbering shall start afresh with each annex.

Each clause shall have a title, placed immediately after its number, on a line separate from the text that follows it.

E.2.1
Subclause (level 1)

E.2.1.1
Subclause (level 2)

E.2.1.1.1
Subclause (level 3)

E.2.1.1.1.1
Subclause (level 4)

A paragraph.

E.2.1.1.1.2
Subclause (level 4)

A paragraph.

E.2.1.1.2
Subclause (level 3)

A paragraph.

E.2.1.2
Subclause (level 2)

A paragraph.

E.2.2
Subclause (level 1)

A paragraph.

E.3
Subclause
E.3.1
A level 1 subclause without a title.

E.3.1.1
A level 2 subclause without a title.

E.3.1.1.1
A level 3 subclause without a title.

E.3.1.1.1.1
A level 4 subclause without a title.

E.3.1.1.1.2
A level 4 subclause without a title.

E.3.1.1.2
A level 3 subclause without a title.

E.3.1.2
A level 2 subclause without a title.

E.3.2
A level 1 subclause without a title.

Annex F
(informative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
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	Any element of text for which the correct style to use is not known with certainty or for which no other style of the template is suitable
	Special
	Normal

	Annex
	heading, status and title
	ANNEX
	Normal

	Bibliography
	reference entry
	bibliography
	bibliography

	
	title
	zzBiblio
	bibliography

	Clause
	annexes
	a2
	Normal

	
	body of document
	Heading 1
	Normal

	Code listing
	CODE
	CODE

	Indented code listing
	no indentation
	Code 1
	Code 1

	
	indented one level (0.25”)
	Code 2
	Code 2

	
	indented two levels (0.50”)
	Code 3
	Code 3

	
	indented 3 levels (0.75”)
	Code 4
	Code 4

	
	indented 4 levels (1.00”)
	Code 5
	Code 5

	
	indented 5 levels (1.25”)
	Code 6
	Code 6

	
	indented 6 levels (1.50”)
	Code 7
	Code 7

	
	indented 7 levels (1.75”)
	Code 8
	Code 8

	
	indented 8 levels (2.00”)
	Code 9
	Code 9

	
	indented 9 levels (2.25”)
	Code 10
	Code 10

	
	indented 10 levels (2.50”)
	Code 11
	Code 11

	Definition
	Definition
	TermNum

	Displayed mathematical and chemical formulae
	Formula
	Normal

	Example
	Example
	Normal

	Figure
	figure artwork
	Figure art
	Figure title

	
	note
	Note
	Normal

	
	footnote
	Figure footnote
	Figure footnote

	
	title
	Figure title
	Normal

	Figure footnote
	Figure footnote
	Figure footnote

	Footnote
	reference
	Footnote Reference
	(none)

	
	text
	Footnote Text
	Footnote Text

	Footnote text
	Footnote Text
	Footnote Text

	Foreword
	text
	Foreword
	Foreword

	
	title
	ZzForeword
	Normal

	Index
	entry
	Index 1
	Normal

	
	entry heading
	Index Heading
	Index 1

	
	«Index» title
	ZzIndex
	Normal

	Introduction
	text
	Normal
	Normal

	
	title
	Introduction
	Normal

	List
	ordered
	level 1
	List Number
	List Number

	
	
	level 2
	List Number 2
	List Number 2

	
	
	level 3
	List Number 3
	List Number 3

	
	
	level 4
	List Number 4
	List Number 4

	
	unordered
	level 1
	List Continue
	List Continue

	
	
	level 2
	List Continue 2
	List Continue 2

	
	
	level 3
	List Continue 3
	List Continue 3

	
	
	level 4
	List Continue 4
	List Continue 4

	Normative reference
	cross-reference to a normative reference defined in the «Normative references» clause
	ExtXref
	(none)

	
	in «Normative references» clause
	RefNorm
	Normal

	Note integrated in text, figures and tables
	Note
	Normal

	Paragraph
	Normal
	Normal

	Subclause without title
	level 1
	p2
	Normal

	
	level 2
	p3
	Normal

	
	level 3
	p4
	Normal

	
	level 4
	p5
	Normal

	
	level 5
	p6
	Normal

	Subclause with title
	annexes
	level 1
	a 2
	Normal

	
	
	level 2
	a 3
	Normal

	 
	
	level 3
	a 4
	Normal

	
	
	level 4
	a 5
	Normal

	
	body of text
	level 1
	Heading 2
	Normal

	
	
	level 2
	Heading 3
	Normal

	
	
	level 3
	Heading 4
	Normal

	
	
	level 4
	Heading 5
	Normal

	
	
	level 5
	Heading 6
	Normal

	Table
	title
	Table title
	Normal

	
	table cell
	Body Text
	Body Text

	
	table cell of a big table
	Body Text 2
	Body Text 2

	
	table cell of a very big table
	Body Text 3
	Body Text 3

	
	note
	Note
	Normal

	
	table footnote
	See Table footnote.
	See Table footnote.

	Table footnote
	identification letter of table footnote
	TableFootNoteXref
	(none)

	
	reference
	TableFootNoteXref
	(none)

	
	text
	Table footnote
	Table footnote

	Table of contents
	«Contents» title
	ZzContents
	TOC 1

	
	entries
	level 1
	TOC 1
	Normal

	
	
	level 2
	TOC 2
	Normal

	
	
	level 3
	TOC 3
	Normal

	
	
	level 4
	TOC 4
	Normal

	
	
	level 5
	TOC 5
	Normal

	
	
	level 6
	TOC 6
	Normal

	
	
	unnumbered elements
	TOC 9
	Normal

	Term
	cross-reference to a term defined in the «Terms and definitions» clause
	Defterms
	(none)

	
	in the «Terms and definitions» clause in a terminology document:

	
	reference number for term
	TermNum
	Term(s)

	
	term name
	Term(s)
	Definition

	
	definition of term
	Definition
	TermNum
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A Bibliography, if useful, shall appear after the last annex. The bibliography may include

a) documents that are not publicly available,

b) documents to which only informative reference is made, and

c) documents which have merely served as references in the preparation of the document.

�(	A footnote to the text.
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