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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental, in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International

International

The main tagk of technical committees is to prepare International Standards. Draft International Stan
adopted by [he technical committees are circulated to the member bodies for voting.-.Publication 3

International

Attention is

rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19143 \vas prepared by Technical Committee ISO/TC 211, Geographic information/Geomatid

collaboration

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of

with the Open Geospatial Consortium Inc. (OGC).

Hards
s an

atent

s, in
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Introduction

Filter encoding was originated within the OGC.

A fundamental operation performed on a set of data or resources is that of querying in order to ob

tain a subset

of the data which contains certain desired information that satisfies some query criteria and which is also,

perhaps, sorted in some specified manner

The ferm “projection clause” is used to describe an encoding for specifying which subset
propgrties are presented in the response to a query.

The term “filter or selection clause” is used to describe an encoding of predicates which are typ
query operations to specify how data instances in a source dataset should be filiered to produce
Each| data instance in the source set is evaluated using the filter expressiom, The overall filtg
always evaluates to true or false. If the expression evaluates to true, the data-instance satisfies th
and is marked as being in the result set. If the overall filter expression evaluates to false, the da

of resource

cally used in
a result set.
r expression
e expression
a instance is

not in the result set. Thus, the net effect of evaluating a filter expression'is a set of data or resoufce identifiers

which satisfy the predicates in the expression.

The ferm “sorting clause” is used to describe an encoding for specifying how the data in a respon
prior fo being presented.

e is ordered

Such|encodings are considered system neutral becausé\using the numerous XML tools availabl¢ today, XML

encofled projection, selection and sorting clauses can'be easily validated, parsed and then trar
whatgver target query language is required to retrieve or modify resources stored in some per:
storef For example an XML encoded query composed of a projection, selection and sorting clg

sformed into
Sistent object
uses can be

transformed into a SQL “SELECT ... FROM ..."WHERE ... ORDER BY ...” statement to fetch data stored in a

SQL+pased relational database. Similarly,he same XML encoded query expression can just
transformed into an XQuery expression(injorder to retrieve data from XML document.

The XKML and KVP encodings ofiprojection, selection and sorting clauses described in this

as easily be

International

Stanglard are common components which can be used together or as individually by a number of web

serviges. Any service that requires the ability to query objects from a web-accessible repository ¢
of th¢ XML and KVP encedings of a query expression described in this International Standard.
the (GetFeature operation; defined in ISO 19142, uses the elements derived from defini
Interpational Standard\te’encode query expressions.

an make use
For example
ions in this

© 1SO 2010 — All rights reserved
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1 Scope

This
proje

Thes

EXAM

This
other

This
Absti
spec

This
subnmn
by n&

This
selec
langy

EXAN
data 5
XPath

This

nternational Standard describes an XML and KVP encoding of a system neutral syntax-fg
ctions, selection and sorting clauses collectively called a query expression.

PLE 1 ISO 19142 makes use of some or all of these components.

International Standard defines an abstract component, named AbstractQueryExpression
specifications can subclass concrete query elements to implement query operations.
actAdhocQueryExpresison, which is derived from AbstractQueryExpression and from
fications can subclass concrete query elements which follow the following query pattern:

An abstract query element from which service specifications can subclass a concrete query

lause, an optional selection clause, and an-optional sorting clause to query a subset of re
atisfy the selection clause.

pattern is referred to as an ad hoc\guery pattern since the server is not aware of the qu
me or identifier.
nternational Standard also describes an XML and KVP encoding of a system-neutral repreg
t clause. The XML representation is easily validated, parsed and transformed into a s

age required to retrieve or modify object instances stored in some persistent object store.

PLE 2 An XML encoded filter can be transformed into a WHERE clause for a SQL SELECT stat
tored in a SQ[<pased relational database. Similarly, and XML encoded filter expression can be trans
or XPointer.gxpression for fetching data from XML documents.

nternational Standard defines the XML encoding for the following predicates.

r expressing

e components are modular and intended to be used together or individually byyother stapdards which
refergnce this International Standard.

from which

International Standard also defines an additional abstract query compongnt, named

which other

element that

Mmplements a query operation that allows a client,to specify a list of resource types, an optiofpal projection

sources that

ery until it is

itted for processing. This is in contrast to a stored query expression, which is stored and can be invoked

entation of a
prver-specific

ement to fetch
formed into an

b) A standard set of comparison predicates: equal to, not equal to, less than, less than or equal to, greater

t

han, greater than or equal to, like, is null and between.

c) A standard set of spatial predicates: equal, disjoint, touches, within, overlaps, crosses, intersects,
contains, within a specified distance, beyond a specified distance and BBOX.

d) A standard set of temporal predicates: after, before, begins, begun by, contains, during, ends, equals,
meets, met by, overlaps and overlapped by.

e) A predicate to test whether the identifier of an object matches the specified value.

©I1SO
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This International Standard defines the XML encoding of metadata that allows a service to declare which
conformance classes, predicates, operators, operands and functions it supports. This metadata is referred to

as Filter Cap

abilities.

2 Conformance

Few usage scenarios require the full implementation of this International Standard to work. Therefore, service
providers may want to specify requirements for only the subset needed to fulfil their service. Or system
developers may want to document which subset of this International Standard it is that that they have
implemented and conform to. These named conformance classes help in specifying such subsets.

This Internat
encoding ser
conformancg
class, and th

Table 1 — FE conformance classes

onal Standard defines conformance classes based on the operations and behaviour that-g
vice claims to implement. Table 1 indicates which behaviour shall be implemented for,each

classes. The described behaviour shall be implemented for the corresponding.conforn
e name of the paragraph of the actual detailed abstract test suite in Annex A.

filter
Df the
ance

Subclause of

Conformange class name Operation or behaviour the abstragt test
suite

Query Service that references this International Standard matefializes a concrete query |A.1
element that is substitutable for fes:AbstractQueryElement.

Ad hoc Query Service that references this International Standard\materializes a concrete query |A.2
element that is substitutable for fes:AbstractAdhocQueryElement and
materializes a concrete selection clause elemient that is substitutable for
fes:AbstractSelectionClause and materializes a concrete projection clause
element that is substitutable for fes:AbstractProjectionClause and materializes a
concrete sorting clause element that.is ‘substitutable for
fes:AbstractSortingClause.

Functions Implements functions that arelin addition to the operators defined in this A3
International Standard.

Resource Idenffication Implements the Resourceld operator with the rid parameter to allow predicates to | A.4
be written that allow.a specific resource to be queried.

Minimum Standard Filter Implements the comparison operators: PropertylsEqualTo, A5
PropertylsNotEqualTo, PropertylsLessThan, PropertylsGreaterThan,
PropertylstessThanOrEqualTo, PropertylsGreaterThanOrEqualTo. Implements
the lagical operators. Does not implement any additional functions.

Standard Filter lmplements all the comparison and logical operators and may implement one or | A.6
more additional functions.

Minimum Spatigl Filter Implements only the BBOX spatial operator. A7

Spatial Filter Implements the BBOX spatial operator and one or more of the other spatial A8
operators.

Minimum Temgoral-Filter Implements only the During temporal operator. A.9

Temporal Filter Implements the During temporal operator and one or more of the other temporal | A.10
operators.

Version navigation Implements Resourceld operator with the parameters that allow versions of A1
resources to be queried (version, startTime, endTime).

Sorting Implements sorting of the resources in a response. A.12

Extended Operators Implements additional operators not defined in this International Standard. A.13

Minimum XPath Implements the minimum required set of XPath capabilities. A.14

Schema Element Function Implements the schema-element() XPath function. A.15

Other standards that include this International Standard shall declare what constitutes a “minimum” filter by
declaring the minimum set of conformance classes from Table 1 that shall be implemented.

© 1SO 2010 — All rights reserved
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3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 19108:2002, Geographic information — Temporal schema

ISO 19125-1:2004, Geographic information — Simple feature access — Part 1: Common architecture

ISO 19136:2007, Geographic information — Geography Markup Language (GML)

IETF

OGC
(9 Fe

W3C
W3C
W3C
W3C

W3C

4

RFC 2396, Uniform Resource Identifiers (URN): Generic Syntax (August 1998)

06-121r3, OGC Web Services Common Specification, OGC® Implementation
bruary 2009)

XML, Extensible Markup Language (XML) 1.0 (Third edition), W3C Recommendation (4 Fel
XML, Namespaces, Namespaces in XML, W3C Recommendation (14.January 1999)

XML, Path Language, XML Path Language (XPath) 2.0, W3C Recommendation (23 Januar
XML, Schema Part 1, XML Schema Part 1: Structures, W3C‘Recommendation (2 May 2001

XML, Schema Part 2, XML Schema Part 2: Datatypes; \W3C Recommendation (2 May 2001

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

4.1

attribute

(XML) name-value pair contained.in-an element

[1ISO 19136:2007, definition 4,1:3]

NOTH In this International Standard, an attribute is an XML attribute unless otherwise specified.
4.2

clieng

softwlare component that can invoke an operation from a server
[ISO 19128:2005, definition 4.1]

4.3

coordinate

one of a sequence of n numbers designating the position of a point in n-dimensional space

[ISO

4.4

19111:2007, definition 4.5]

coordinate reference system
coordinate system that is related to an object by a datum

[ISO

©I1SO

19111:2007, definition 4.8]

2010 — All rights reserved
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4.5
coordinate system
set of mathematical rules for specifying how coordinates are to be assigned to points

[ISO 19111:2007, definition 4.10]

4.6
element
(XML) basic information item of an XML document containing child elements, attributes and character data

[ISO 19136:2007, definition 4.1.23]

4.7
feature
abstraction of real world phenomena

[ISO 19101:3002, definition 4.11]

NOTE A feature can occur as a type or an instance. It is intended that the term “feature type} or “feature instange” be
used when only one is meant.

4.8
feature identifier
identifier thafl uniquely designates a feature instance

[ISO 19142:3010, definition 4.8]

4.9
feature refefence
Uniform Resource Identifier that identifies a feature

410
filter capabilities XML
metadata, encoded in XML, that describes which predicates defined in this International Standard a system
implements

4.1
filter exprefrion
predicate eXpression encoded ysing XML

412
filter exprespsion processor
component df a system-that processes a filter expression

function
rule that assesciates—each-elementfrom-a-domain{source—ordomain-of the function}foa-unigue—element in

another domain (target, co-domain, or range)

[ISO 19107:2003, definition 4.41]

414

interface

named set of operations that characterize the behaviour of an entity

[ISO 19119:2005, definition 4.2]

4 © 1SO 2010 — All rights reserved
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literal value
constant, explicitly specified value

NOTE

4.16

join predicate
filter expression that includes one or more clauses that constrain properties from two different entity types

NOTE In this International Standard, the entity types are resource types.

417

namespace

(XML

namgs and attribute names

W3¢ XML Namespaces]

) collection of names, identified by a URI reference which are used in XML documents

418

operation

specification of a transformation or query that an object may be calledto‘execute
[ISO [19119:2005, definition 4.3]

419

pred|cate

set of computational operations applied to a data instance which evaluate to true or false
4.20

predjcate expression

formal syntax for describing a predicate

4.21

property

facet|or attribute of an object referenced by a name

4.22

request

invogation of an operation by a client

[ISO [19128:2005, ‘definition 4.10]

4.23

resolirce

asse{ er.means that fulfils a requirement

[ISO 19115:2003, definition 4.10]

NOTE In this International Standard, a resource is assumed to have identity.
4.24

response

result of an operation returned from a server to a client

[ISO

©I1SO

19128:2005, definition 4.11]
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4.25
service
distinct part of the functionality that is provided by an entity through interfaces

[ISO 19119:2005, definition 4.1]
4.26
server

particular instance of a service

[ISO 19128:2005, definition 4.12]

4.27
tuple
ordered list df values

[ISO 19136:4007, definition 4.1.63]

NOTE Infthis International Standard, the ordered list is generally a finite sequence of resources.
4.28

Uniform Regource Identifier

URI

unique identifier for a resource, structured in conformance with IETF RFC/2396
[ISO 19136:3007, definition 4.1.65]

NOTE THe general syntax is <scheme>::<scheme-specified-part>. The hierarchical syntax with a namespace is
<scheme>://<authority><path>?<query>.

5 Conventions

5.1 Abbrgviated terms

BBOX Bounding Box

CRS Coordinate Reference (System
EBNF Extended BackustNaur Form
EPSG Furopean Petroleum Survey Group
GML Seography’Markup Language
HTTP Hypertext Transfer Protocol

HTTPS Secure Hypertext Transfer Protocol

IETF Internet Engineering Task Force
KVP Keyword-value Pair

OoGC Open Geospatial Consortium
SRS Spatial Reference System

URI Uniform Resource Identifier
URL Uniform Resource Locator

6 © 1SO 2010 — All rights reserved
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URN Uniform Resource Name
uTC Coordinated Universal Time
W3C World Wide Web Consortium
WFS Web Feature Service

XML Extensible Markup Language

5.2 UML notation

5.2.1| Figure 1 describes the Unified Modelling Language (UML) notations used in this,|International
Standlard for UML class diagrams.

Association between classes

Association Name
Class #1 Class #2

role-1 role-2

Association Cardinality

__ | Class Only one 1. ClaR One or more
0. Class Zero or more n Class Specific number
0.1 Class Optional (zero or ofe)
Aggregation between classes Class Inheritance (subtyping of classes)
Aggregate Class Superclass

1 7

Component Class | | |
Subclass #1 | | Subclass #2 Subclass #n

Figure 1 — UML notation in class diagrams
5.2.2| Inthese\¢lass diagrams, the following stereotypes of UML classes are used:

a) <<DataType>> is a descriptor of a set of values that lack identity (independent existehce and the
;[ossibility of side effects). A DataType is a class with no operations, whose primary purpose [is to hold the
fara ot

H an
IrmmurTiratnurt.

b) <<Enumeration>> is a data type whose instances form a list of alternative literal values. Enumeration
means a short list of well-understood potential values within a class.

c) <<CodelList>> is a flexible enumeration for expressing a long list of potential alternative values. If the list
alternatives are completely known, an enumeration shall be used; if the only likely alternatives are known,
a code list shall be used.

d) <<Interface>> is a definition of a set of operations that is supported by objects having this interface. An
Interface class cannot contain any attributes.

© 1SO 2010 — All rights reserved 7
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e)

the operations applicable to the objects. A Type class may have attributes and associations.

f)

See also ISO/TS 19103:2005, 6.8.2 and D.8.3.

<<Type>> is a stereotyped class used for specification of a domain of instances (objects), together with

<<Union>> is a list of alternate attributes where only one of those attributes may be present at any time.

5.2.3 In this International Standard, the following standard data types are used:
a) CharacterString is a sequence of characters;

b) LocalisegCharacterStringisa-CharacterString-asseoseiated-with-a-loscale:

c) Boolean|is a value specifying TRUE or FALSE;

d) URIlis ap identifier of a resource that provides more information;

e) Integer i an integer number.

5.3 Use of examples

This Internat
filters discus
are well form
formatted in
perspective ¢

Thus, this |
International

5.4 Namespaces

Namespaces
another. The
a) (http://w

b) (http://w

5.5 KVP-¢ncoded parameter lists

This Internat
the parametg
This subclau

onal Standard makes use of XML examples. They are meant to illustrate the various aspe
5ed in this International Standard. While every effort has been-made to ensure that the exar
ed and valid, this goal may be sacrificed for the sake of clarity."For instance, many examplg
f an XML validation tool. Furthermore, most examples reference fictitious servers and data.

hternational Standard does not assert that any"XML encoded example, copied from
Standard, would necessarily execute correctly orvalidate using a particular XML validation t

following namespaces are normatively used in this International Standard:
vw.opengis.net/fes/2.0): forthe Filter vocabulary;

vw.opengis.net/gml/3.2); for the GML vocabulary.

onal Standard' defines both XML and KVP encodings for query and filter expressions. Seve

e defines how to encode lists of values as the value of a parameter.

Parameters

Cts of
nples
s are

a specific way to highlight a particular aspect that would\render the example invalid frof the

this
DO

(a specified in W3C XML Namespaces) are used to discriminate XML vocabularies fromp one

ral of

rs in the.KVP-encoding consist of lists of values (see Table 2) and possibly lists of lists of values.

consisting of lists shall use the comma (“,”) as the delimiter between items in the list. In adq

ition,

multiple lists

EXAMPLE 1
PARAMETE

may be specified as the value of a parameter by enclosing each list in parentheses; “(“, ”)".

This example shows a list of items.
R=item1,item2,item3,item4a%2Citem4b

This list consists of four values: item1, item2, item3 and the value “item4a,item4b”.

NOTE

distinguish it from the commas used in the list of delimit list entries.

EXAMPLE 2
PARAMETE

This example shows multiple lists of items assigned to a single parameter.

R=(item11,item12,item13)(item21,item22,item23)

In this example, the embedded comma in the last item has been encoded as per IETF RFC 2396 in order to

© 1SO 2010 — All rights reserved
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5.6 XML Schema fragments

This International Standard makes use of XML Schema (as given in W3C XML Schema Part 1 and W3C XML
Schema Part 2) fragments to define the XML encoding of the components of a filter expression. These XML
Schema fragments are collected into a set of consolidated schema files in Annex B.

6 Query expressions

6.1 General

A quiry expression (see Figure 2) is an action that performs a search over some set of resourCeg and returns
a subset of those resources. Other standards that reference this International Standard shall gssert what a
resoyrce is.

EXAMPLE A WFS would assert that a resource is a feature.

QueryExpression
+ handle [0..1] : CharacterString

AdhocQueryExpreSsion

+ types [1..*] : Type/{ordered}
+ projection [0..4]% Any

+ selection [0x.4] : Any

+ sorting.[Q21] : Any

<<Union>>

Type TypeName

+ name yTypeName

+ .
+ alias, [01] : LocalName offype : ScopedName

+ ofKind : ScopedName

Figure 2 — Query expressions

6.2 | Abstract query expressions

This [International“Standard defines the abstract element fes:AbstractQueryExpression as the head of a
subsfitution greup’ of query expressions. The element fes:AbstractQueryExpression is defined by|the following
XML [Schemafragment:

<xqsd- element name="AbstractQueryExpression"
type="fes:AbstractQueryExpressionType" abstract="true"/>
<xsd:complexType name="AbstractQueryExpressionType" abstract="true">

<xsd:attribute name="handle" type="xsd:string"/>
</xsd:complexType>

The fes:AbstractQueryExpression element defines the handle attribute which can be used to assign user-
defined identifier to the query expression for the purpose of error handling or correlating the response to a
query, from within a series of queries, with the source query expression.

International Standards that reference this International Standard shall declare the types(s) of resources that
can be queried and shall derive query expressions from fes:AbstractQueryExpression.

© 1SO 2010 — All rights reserved 9
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6.3 Ad hoc query expression

6.3.1 General considerations

A fundamental type of query expression is the ad hoc query expression. It is ad hoc in the sense that the
query is not known before the time it is being executed as, for example, a stored query would be.

An ad hoc query expression is a query expression that contains the names of one or more resource types to
query, an optional projection clause enumerating the properties of the resource to present in the response, an
option selection clause that constraints the properties of those resources types in order to define a result set
and an optional sorting clause specifying the order in which the result set is presented.

This subclayse defines the head of an substitution group called fes:AbstractAdhocQueryExpression|from
which standgrds that reference this International Standard can derive concrete ad hoc query expressions

6.3.2 XML encoding

The following XML Schema fragment define the abstract element fes:AbstractAdhocQueryExpression

<xsd:elenlent name="AbstractAdhocQueryExpression"
type="fes:AbstractAdhocQueryExpressionType"
substitutionGroup="fes:AbstractQueryExpression"
abstract="true"/>
<xsd:comglexType name="AbstractAdhocQueryExpressionType" abstracg=™erue">
<xsd:domplexContent>
<xqd:extension base="fes:AbstractQueryExpressionType">
<xsd:sequence>
<xsd:element ref="fes:AbstractProjectionClause!
minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="fes:AbstractSelectionClause" minOccurs="0"/>
<xsd:element ref="fes:AbstractSortingClagse" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="typeNames"
type="fes:TypeNamesListType" use="required"/>
<xsd:attribute name="aliases"
type="fes:AliasesType' />
</¥sd:extension>
</xsd:lcomplexContent>
</xsd:conplexType>
<xsd:simgleType name="TypeNamesListType">
<xsd:|list itemType="fes:TypeNamesType" />
</xsd:sinpleType>
<xsd:simgleType name="TypeNamesType">
<xsd:junion memberTypesz"“fés:SchemaElement xsd:QName"/>
</xsd:sinpleType>
<xsd:simgleType name="SChemaElement">
<xsd:rlestriction bége<"xsd:string">
<xdd:pattern ¥alue="schemal\-element\ (.+\)"/>
</xsd:restrictdon>
</xsd:sinpleType>
<xsd:simgleTypeyrname="AliasesType">
<xsd: llist'\i temType="xsd:NCName" />
</xsd:sinpleType>
<XSd:ell:‘1ucul_ LIalllCS— ﬂ.‘L} CLatuirrl UJ‘ cC LLUll\,ldu < db CLatt— CLUT
<xsd:complexType name="AbstractProjectionClauseType" abstract="true"/>
<xsd:element name="AbstractSelectionClause" abstract="true"/>
<xsd:complexType name="AbstractSelectionClauseType" abstract="true"/>
<xsd:element name="AbstractSortingClause" abstract="true"/>
<xsd:complexType name="AbstractSortingClauseType" abstract="true"/>

6.3.3 KVP-encoding

Table 2 defines the KVP-encoding for an ad hoc query expression.

10 © 1SO 2010 — All rights reserved
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Table 2 — KVP-encoding for ad hoc query expression

the re
option]

al in others,

tandards that refefence this International Standard may change the requirement for the TYPENAME parameter.
ferencing standard-shall document whether the TYPENAME parameter is mandatory, optional or mandatory in s

URL Component o/M@ Description

TYPENAMES mP A comma-separated list of resource types to query. Specifying more that one
name indicates that a join is being performed.

ALIASES (0] A comma-separated list of aliases for the resource types listed as the value of
the TYPENAMES parameter.

Projection clause

PROPERTYNAME O If more that one feature type name is specified as the value of the TYPENAMES
keyword, a list of parameter lists shall be specified (see 5.5.). Each sublist shall

e-H-with Frfeatdret fistedas-the-vatue-of the

cofrespent-H-with-each-feature-typenearmet
TYPENAMES parameter.

Seledtion clause

FILTER (0] The value of the parameter shall be a filter expression‘encoded using the

(Mutually exclusive with language specified by the FILTER_LANGUAGE parameter.

RESQURCEID and BBOX)

FILTER_LANGUAGE O Indicates the predicate language used toencode the filter expresgion that is the
value of the FILTER parameter.
The default value urn:ogc:def:query«d_anguage:OGC-FES:Filter shall be used to
indicate that the value of FILTER parameter is a string encoding the filter using
an XML fragment as defined.in¢his International Standard.

RESQURCEID (0] A comma-separated list of reSource identifiers to retrieve from some data store.

(Mutually exclusive with FILTER and

BBOX)

BBO (0] A bounding rectangle, encoded as specified in OGC 06-131r3, inflicating that all

(Mutually exclusive with FILTER and resources whichintersect that BBOX shall be retrieved from somg data store.

RESQURCEID)

Sorting clause

SORTBY (0] The-SORTBY parameter is used to specify a list of value referenges that should
be used to order (upon presentation) the set of resource instances that satisfy
the query. The value of the SORTBY parameter shall have the fofm
“PropertyName [ASC|DESC][,PropertyName [ASC|DESC],...]" where the letters
ASC are used to indicate an ascending sort and the letters DES{ are used to
indicate a descending sort. If neither ASC nor DESC are specifieq, the default
sort order shall be ascending. An example value might be: “SORTBY=Field1
DESC,Field2 DESC,Field3”. In this case the results are sorted by Field 1
descending, Field2 descending and Field3 ascending.

a = Optional, M = Mandatory.

b q

In such cases,
bme cases and

6.3.3

1 Parameter discussion

6.3.3.1.1

typeNames parameter

The mandatory typeNames parameter shall be used within an ad hoc query expression to encode the names
of one or more correlated resource types to be queried. Individual resource type names shall be encoded as
QName (as given in W3C XML Schema Part 2).

NOTE

For the KVP-encoding of the typeNames parameter, see 5.5 for encoding lists of values.

International Standards that derive query expressions from fes:AbstractQueryExpression shall declare the
resource type(s) that can be queried.

©I1SO
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6.3.3.1.2 aliases parameter

The optional aliases parameter may be used within an ad hoc query expression to specify alternate names for
the resource type names specified as the value of the typeNames parameter. A resource type alias may be
used anywhere; the resource type name may be used within the context of the query expression.

The number of list elements in the value of the aliases parameter shall match the number of corresponding
resource type names in the value of the typeNames parameter and shall be correlated 1:1.

EXAMPLE 1 < ... typeNames=“ns1:ResourceType1, ns2:ResourceType2” aliases=“A B” ...>

This example encodes an ad hoc query expression fragment that queries the resource types ns1:ResourceType1 and
ns2:ResourcelypeZ which are aliased to A and B. Thus, the tokens A or B can be used within the filter expression]of the
query expressjon as alternate names for the resource types ns1:ResourceType1 and ns2:ResourceType2.

Each alias s
expression.

pecified in the value of aliases attribute shall be unique within the context of a-sihgle query

If the aliaseg ue of

typeNames 3

attribute is used, an alias shall be specified for each resource type name listed as the va
ttribute.

Aliases are t
of one resou

pically used in query expressions that perform a join operation to support self-joins. That is
ce type back to itself.

A join

EXAMPLE 2 typeNames="myns:ResType1 myns:ResType1” aliases="a b”

In this examp
myns:Feat1, i
request as “/a
request as “/b
property of theg

le, the first resource type, myns:ResType1, is aliased to the name “a” and the second resource
aliased to the name “b”. Thus properties from the first instance of myns:ResType1 can be referenced
myns:property_name” and properties from the second instance of myns:ResType2 can be reference

myns:property_name” where the token “myns:property.\name” is used as a place holder for the name
resource type myns:ResType1.

type,
dina
d in a
bf any

6.3.3.1.3 Projection clause

A projection

For XML-en
expression s

For KVP-end

The value of

6.3.3.1.4

The selectio
subset of da

$election clause

Clause encodes a list of optional resource properties that shall be available in a query respon

coded requests, specificationsswhich implement the projection clause of an ad hoc
hall define a concrete elemént derived from fes:AbstractAdhocProjectionClause.

oded requests, the PROPERTYNAME keyword shall be used to encode the projection cl
the PROPERTYNAME keyword shall be a comma-separated list of property names.

clausg defines a set of query predicates that shall be applied to a dataset in order to de
to,be-operated upon.

Services tha

Se.

juery

ause.

ine a

implpmpnt this International Standard shall use the fes:Filter element_which is substituta

le for

fes:AbstractSelectionClause, to encode the selection clause of a query expression.

For XML-encoded requests, the selection clauses shall be encoded using the fes:Filter element.

For

KVP-encoded

requests, the select clause shall

be encoded using the keywords FILTER,

FILTER _LANGUAGE, RESOURCEID, BBOX (see Table 2). The parameters FILTER, RESOURCEID and
BBOX are mutually exclusive. In the event that a selection clause specifies more than one of these
parameters, an OperationNotSupported (as given in OGC 06-121r3, Table 25) exception shall be raised.

12

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=a882a9945a57bf88547e5458744ae08c

ISO 19143:2010(E)

6.3.3.1.5 Join queries

A join query finds tuples (i.e. pairs, triples, etc.) of resources, among a list of resource types, that satisfy a filter
expression which includes join predicates. If the filter expression is satisfied, that tuple of resources is
considered to be in the result set of the query expression.

A join query is encoded by:

a) listing the resource types to join using the typeNames parameter (see 6.3.3.1.1);

b) specifying join predicates in the selection clause that reference properties of the resource types listed as

] £ Ll % Nl ry L L. .2 4 4\
yrcvarlacs UTrtimtc typeiNdiiTcs paralimcicl (STt UL O 0. T. 1),

Services that implement join queries shall implement an inner join meaning that only res@urce [tuples which
match the join conditions shall be returned in the result set.

6.3.3|1.6 schema-element() function
If thg list of values for the typeNames parameters contains a single QName then the schema-element()
functjon can be used to trigger a sequence of queries on the specified resource type and any resource type
whose object elements are in the substitution group of the specified resouree type.

EXAMPLE typeNames="schema-element(ns1:Vehicles)’ might, along with ns1:Vehicle, query the rgsource types
ns1:Qars, ns1:Boats, etc ...

The gchema-element() function shall not be used if a join operation (see 6.3.3.1.5) is being performed.

6.3.3|1.7 Sorting clause

A softing clause can be used to assert the order'in which resources shall appear in response [o an ad hoc
query expression.

For XML-encoded requests, standards~that reference this International Standard shall use the fes:SortBy
element (see Clause 9), which is substitutable for fes:AbstractSortingClause, to encode the sorting clause of
an aq hoc query expression.

For HVP-encoded requests, the keyword SORTBY shall be used to encode a sorting clause (see [Table 2).

7 Filter

7.1 | General considerations

¢r (see Figure 3) is used to identify a subset of resources from a collection of resources whose property
sCsatisfy a set of logically connected predicates. If the property values of a resource satisfy all the
predicates in a fitter them that Tesource onsidered to be part of the resulting subset.

This clause defines the XML encoding of a filter as a set of predicate expressions, contained within the root
element fes:Filter, encoded using the elements defined herein.

© 1SO 2010 — All rights reserved 13
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Filter

+ filter : Operator

Operator

NonldOperator IdOperator

I

SpatialOperator | |TemporalOperator| |ComparisonOperator| |LogicalOperator| | Extension©péerator

Figure 3 — Filter

7.2 Encoding

The root eler

<xsd:elern

<xsd:comg
<xsd:d
<Xg

</
</xsd:
</xsd:conf
<xsd:groy
<xsd:ch
<Xg

<Xg

<X9

<XS

<Xg

<Xg

<X9
</xsd:
</xsd:grg

<xsd:elern

nent of a filter expression, fes:Filter, is defined by the following XML Schema fragment:

ent name="Filter"

type="fes:FilterType"

substitutionGroup="fes:AbstractSelectionClause" />
lexType name="FilterType">
omplexContent>
d:extension base="fes:AbstractSelectionClauseType">
<xsd:sequence>

<xsd:group ref="fes:FilterPredicates™/>

</xsd:sequence>
sd:extension>
complexContent>
lplexType>

[0 name="FilterPredicates">
oice>
d:element ref="fes:comparisonOps"/>

d:element ref="fes:spatialOps"/>

d:element ref="fesgtemporalOps"/>

d:element ref="fes:¥0gicOps"/>

d:element ref=)f&g:extensionOps" />

d:element refs“fes:Function"/>

d:element ref="fes: Id" maxOccurs="unbounded"/>
choice>

jup>

ent{name="extensionOps"
type="fes:ExtensionOpsType"

abstract="true"/>

<xsd:complexType name="ExtensionOpsType" abstract="true"/>

The elements contained within the fes:Filter element are discussed in detail in subsequent clauses.

7.3 Expressions

7.3.1 General considerations

An expression (see Figure 4) is a combination of one or more symbols that form part of a predicate. In this
Standard, valid symbols shall be encoded using the XML elements defined in this International
Standard. Expressions are encoded by nesting these elements to form XML fragments that validate against

International

the schemas

14

in Annex C.
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Expression

7

+expression {ordered}

0.*

Literal Function

+ value : Any + name : ScopedName

ValueReference In XML this shall be an

—— — — ___ | Xpath expression as
specified in 7.3

<<Type>>
CharacterString
(from ISO/TS 19103)

Figure 4 — Expression

7.3.2] Encoding

An expression can be formed using the following XML ‘elements:

. fes:ValueReference
. fes:Literal
. fes:Function

Thesg elements all belong to the substitution group expression and can be used wherever an ¢xpression is
called for. In addition, the XML fragiments formed by combining these elements are themselves expressions
and gan be used wherever an expression is called for.

The fes:expression elemeénf is an abstract element and its only purpose is to act as a placeholder for the
elements and combinations’ of elements that can be used to form expressions.

The XML Schemadragment that defines the abstract fes:expression element is:

<xdqd:element, name="expression" abstract="true"/>

7.4 | Value references

7.4.1 General considerations
A value reference is a string that represents a value that is to be evaluated by a predicate. The string can, for
example, be the name of a property of a resource or a path expression that represents some value that is part

of the property of a resource. At runtime, a predicate is evaluated by replacing the value reference by the
value it refers to and then executing whatever test is encoded by the predicate.

7.4.2 Encoding

The following fragment defines the XML encoding for the fes:ValueReference element:

<xsd:element name="ValueReference" type="xsd:string" substitutionGroup="fes:expression"/>

© 1SO 2010 — All rights reserved 15
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7.4.3 Property names in GML

The fes:ValueReference element can used to specify the name of any property of an object whose value shall
be tested by a predicate in a filter expression. For services that implement this International Standard and use
GML (see ISO 19136), property names shall be encoded using XML elements as described in the Extensible
Markup Language (XML) 1.0 (see W3C XML) specification. In addition, GML property names may be qualified
with a namespace, in which case the name shall conform to the Namespaces in XML (as given in W3C XML
Namespaces) specification. The following definition is taken from Clauses 2 and 3 of W3C XML Namespaces:

Names and Tokens

[4] NCName :

.= (Letter 1 ') (NCNameChaxr)*

/* An XML N9
[5] NCNameCHh
[6] QName ::

[7] Prefix ::

[8] LocalPay

The definitio
Namespaces

EXAMPLE 1

EXAMPLE 2

7.44 XPat

In cases whd
XML, as is th
of a comple
Language).

me, minus the ":" */
ar ::= Letter | Digit | | - | CombiningChar | Extender
= (Prefix ':')? LocalPart
= NCName
t ::= NCName

ns of the components Letter, Digit, CombiningChar and Extender are given in Annex
in XML (W3C XML Namespaces).

Examples of valid property names are: age, temperature, _KHz, INWATERA_1M.WKB_GEOM
Examples of invalid property names are: +Domain, 123_SomeName

N expressions

bre the data model of the service that implements.this International Standard is represent

e case with ISO 19142 where GML (see ISO 19486) is used, value references can refer to
X property and shall be encoded using the XML Path Language (given in W3C XML

The XML Path Language (as given in W3C XML Path Language) specification is a language for addre]

parts of an

ML document, or in the case of this:International Standard, for referencing XML element

attributes thdt represent the properties of an object encoded in XML.

This Internat
In order to k
and require {]
this subset o

onal Standard does not require that a filter expression processor support the full XPath lang
bep the implementation éntry cost as low as possible, services that implement this specifig
he use of XPath, shall(support a subset of the XPath language. The following set of rules de
[ the XPath language:

reviated form~of.the child and attribute axis specifier (see W3C XML Path Language) sh
d.

fext node shall be the resource element, except in the case of a join operation, in which cas
node shall be the parent of the resource element.

B of

ed as
parts
Path

Ssing
5 and

lage.
ation
fines

il be

e the

Each step in the path may include an XPath predicate.

At least the following predicate expression items shall be supported:

a positive non-zero integer may be used to indicate which child of the context node should be

selected (i.e. an index). This allows ordered properties with repeatable values to be specifically

renced;

an equality predicate for the form “=value” may be used to indicate which child of the context node

should be selected based on its value. This allows properties with repeatable value to be specifically

a) The abb
supportsg
b) The con
context
c)
d)
1)
refe
2)
refe
16

renced by value;
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3) equality tests of the form “child=value” may be used to identify a specific object property by
constraining the child elements of the property. Equality tests can be logically combined using the

“and” or “or” operators.

NOTE  Consider the following example:

<Building>
<name>City hall</name>
<addresses>
<Address>
<city>Bonn</city>
<street>Oxfordstrasse</street>
<number>1</number>

e)

f)

Othe
elem

EXAM
optior

Othe

EXAN
called

The last step of the XPath expression shall be a resource property or sub-component @
property.

The function schema-element() may be supported.

</Address>

<Address>
<city>Bonn</city>
<street>Breitestrasse</street>
<number>5</number>

</Address>

</addresses>
</Building>

<Filter>
<PropertyIsEqualTo>
<ValueReference>addresses/Address/city</ValueReferendge>
<Literal>Bonn</Literal>
</PropertyIsEqualTo>
</Filter>

In this example “City hall” has two address values: The following XPath expression
to reference the number of the first Address value:

addresses/Address[street="0xfoxdstrasse"]/number

standards that reference this International Standard shall declare whether implementing
ent() function is mandatory or‘optional.

PLE 1 The WFS ¢standard (see I1SO 19142) declares that implementing the schema-elemen
al and defines a conformance class to test whether a WFS implementation supports that method or ng

standards thatreference this International Standard may extend this XPath subset as requi

PLE 2 The WFS standard (see ISO 19142) extends this subset by allowing the use of an acg
wis:valueOf().

Anne

can be used

f a resource

the schema-

() function is
t.

Fed.

essor function

D’defines the subset of the XPath grammar for the path expressions used in this Internati

nal Standard.

It follows the EBNF (see ISO/IEC 14977) notation defined in the XPath 2.0 specification, Appendix A “XPath

gram

7.5

7.5.1

mar” (see http://www.w3.org/TR/xpath20/#nt-bnf).
Literals

General considerations

This subclause defines how the XML encoding of a filter expression defined in this International Standard
encodes literal values. A literal value is any part of a statement or expression which should be used as
provided.

©I1SO
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7.5.2 Encoding

The following XML Schema fragment defines the fes:Literal element:

<xsd:element name="Literal"

type="fes:LiteralType"

substitutionGroup="fes:expression"/>
<xsd:complexType name="LiteralType" mixed="true">
<xsd:sequence>
<xsd:any minOccurs="0"/>

</xsd:

<xsd:attribute name="type"

sequence>
type="xsd:QName" />

</xsd:complexType>

The fes:Liter
the value sha

Literals can,

bl element is used to encode any explicitly stated value. If the literal value is a geometric
Il be encoded following the rules of GML (defined in ISO 19136).

optionally, be typed using the type attribute. The value of the attribute type is the_name o

from some tyjpe system.

EXAMPLE
type of the val

Lie is xs:date as defined in (see W3C XML Schema Part 2).

7.6 Functions

7.6.1
This section
input and ge

Functions m
expressions.

If a standar
element, any
referencing s

Gengdral considerations

herates a single result.

ay be used to extend the filter syntax with™ additional operators that can be used in

additional functions shall be documented in the referencing standard. An implementation
tandard shall, in its filter capabilities (see 7.14.6), declare these additional functions.

7.6.2 Encaoding

The following

<xsd:elern
substi
<xsd:comyg
<xsd:d
<X9

</xsd:

XML Schema fragment declares the fes:Function element:

ent name="Furngti¥on" type="fes:FunctionType"
tutionGroup="fes:expression"/>

lexType mame="FunctionType">

equence>

d:element ref="fes:expression"

minOccurs="0" maxOccurs="unbounded" />
s€guence>

<xsd:

s oot rame=laamel—t - d. +

regur¥reer

The following XML fragment: <Literal type="xs:date”>1963-10-13</Literal> encodes a date valug.

| that references this International“Standard extends the filter syntax using the fes:Fur

alue,

type

The

defines the encoding of single valued functions using, the fes:Function element. A function is a
named procedure that performs a distinct computation. A function can accept zero or more argumen

ts as

filter

ction
f the

</xsd:com

n
Ot e 2o tr

pa

plexType>

A function is composed of the name of the function, encoded using the attribute “name”, and zero or more
arguments contained within the fes:Function element. The arguments themselves are in-turn expressions
(see 7.3) and shall appear in the order in which they are defined in the filter capabilities document (see 7.14.6).

Functions that can be used as filter operators and can thus be combined using logical operations (see 7.10)

shall return a

18

boolean result.
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EXAMPLE The following XML fragment uses a function to invoke an operator named “ClassifiedAs” to find roads
classified as major highways within some area of interest. The function accepts two arguments; the name of a
classification scheme, and the name of a node within that classification scheme.

<fes:Filter>
<fes:And>
<fes:Function name="ClassifiedAs">
<fes:Literal>RoadTaxonomy</fes:Literal>
<fes:Literal>Major Highway</fes:Literal>
</fes:Function>
<fes:BBOX>
<fes:ValueReference>/RS1/geometry</fes:ValueReference>
<gml :Envelope srsName="urn:ogc:def:crs:EPSG::1234">
<gml :lowerCorner>10 10</gml:lowerCorner>
<gml :upperCorner>20 20</gml:upperCorner>
</gml:Envelope>
</fes:BBOX>
</fes:And>
</Nfes:Filter>

7.7 | Comparison operators

7.7.1] General considerations

A comparison operator (see Figure 5) is used to form expressions tharevaluate the mathematicdl comparison
betwgen two arguments. If the arguments satisfy the comparison then the expression evaluates to true.
Othefwise the expression evaluates to false.

A selvice that implements this International Standard shallin'its filter capabilities (see 7.14.3), declare which
comparison operators it supports.

ComparisonOperator
<<Enumeration>> BindryGomparisonOperator BetweenComparisonOperator -
[MatchAction — - —— - NilOperator
+ operatorType : BinaryComparisonName + expression : Expression - -
+ jny + expression [2] : Expression {ordered} + lowerBoundary : Expression + expressiop : Expression
+ 4l + matchCase [0..1] : Boolean = #true + upperBoundary : Expression
+dne +MatchAction [0..1] : MatchAction = #any
<<CodeList>> LikeOperator NullOperator
Bi isonN - -
inaryComparisonName + expression [2] : Expression {ordered} + expression : Expression
+ PropertylsEqualTo + wildCard : Character
+ Drnpnrlylel\lnﬂzqnalTn + cingln(‘hnr - Character
+ PropertylsLessThan + escapeChar : Character
+ PropertylsGreaterThan

+ PropertylsLessThanOrEqualTo
+ PropertylsGreaterThanOrEqualTo

Figure 5 — ComparisonOperator
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7.7.2 Encoding

The following XML Schema fragment defines the XML encoding for comparison operators:

<xsd:element name="comparisonOps"
type="fes:ComparisonOpsType"
abstract="true"/>
complexType name="ComparisonOpsType" abstract="true"/>
element name="PropertyIsEqualTo"
type="fes:BinaryComparisonOpType"
substitutionGroup="fes:comparisonOps" />
name="PropertyIsNotEqualTo"
type="fes:BinaryComparisonOpType"

subetitatd

<xsd:
<xsd:

<xsd:element

Borowe="l>Ffac  comoaricornOoa
24 i g

<xsd:elenlent name="PropertyIsLessThan"
type="fes:BinaryComparisonOpType"
substitutionGroup="fes:comparisonOps" />
name="PropertyIsGreaterThan"
type="fes:BinaryComparisonOpType"
substitutionGroup="fes:comparisonOps" />
name="PropertyIsLessThanOrEqualTo"
type="fes:BinaryComparisonOpType"
substitutionGroup="fes:comparisonOps" />
name="PropertyIsGreaterThanOrEqualTo"
type="fes:BinaryComparisonOpType"
substitutionGroup="fes:comparisonOps" />
name="PropertyIsLike"
type="fes:PropertyIsLikeType"
substitutionGroup="fes:comparisonOps" />
name="PropertyIsNull"
type="fes:PropertyIsNullType"
substitutionGroup="fes:comparisonOps" />
name="PropertyIsNil"
type="fes:PropertyIsNilType"
substitutionGroup="fes:comparisonOps" />
name="PropertyIsBetween"
type="fes:PropertyIsBetweenType"
substitutionGroup="fes:comparisonOps. />
<xsd:comglexType name="BinaryComparisonOpType">

<xsd:domplexContent>

<xgd:extension base="fes:ComparisonOpsType">

<xsd:sequence>

<xsd:element ref="fes:expression" minOccurs="2"
</xsd:sequence>
<xsd:attribute

<xsd:elenjent

<xsd:elenlent

<xsd:elenjent

<xsd:elenjent

<xsd:elenjent

<xsd:elenjent

<xsd:elenjent

name="match€ase" type="xsd:boolean"
use="optional" default="true"/>

name="matchAction"
use="bptional" default="Any"/>

<xsd:attribute

type="fes:MatchActionType"

maxOccurs="2"/>

</
</xsd:

sd:extension>
complexContent>

</xsd:co:

<xsd:sim

<xsd:

<x

<x

<x
</xsd:

</xsd:si

lexType>

leType name=/MatchActionType">
estrictionthase="xsd:string">
d:enumergtion value="All"/>
d:enumeration value="Any"/>
d:enumeration value="One"/>
restriction>

LeType>

TR

<xsd:com

Tl o lo o m
Tome="Trropercy SISy

ol i)
+ Y

<xsd:complexContent>
<xsd:extension base="fes:ComparisonOpsType">

<xsd:sequence>

<xsd:element ref="fes:expression" minOccurs="2" maxOccurs="2"/>
</xsd:sequence>
<xsd:attribute name="wildCard" type="xsd:string" use="required"/>
<xsd:attribute name="singleChar" type="xsd:string" use="required"/>
<xsd:attribute name="escapeChar" type="xsd:string" use="required"/>

</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="PropertyIsNullType">
<xsd:complexContent>
<xsd:extension base="fes:ComparisonOpsType">
<xsd:sequence>

<xsd:element ref="fes:expression" minOccurs="0"/>
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</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="PropertyIsNilType">
<xsd:complexContent>
<xsd:extension base="fes:ComparisonOpsType">
<xsd:sequence>
<xsd:element ref="fes:expression" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="nilReason" type="xsd:string"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="PropertvIsBetweenTyvpe">
<xsd:complexContent>
<xsd:extension base="fes:ComparisonOpsType">
<xsd:sequence>
<xsd:element ref="fes:expression"/>
<xsd:element name="LowerBoundary" type="fes:LowerBoundaryType"/>
<xsd:element name="UpperBoundary" type="fes:UpperBoundaryType" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<¥sd:complexType name="LowerBoundaryType">
<xsd:choice>
<xsd:element ref="fes:expression"/>
</xsd:choice>
</xsd:complexType>
<¥sd:complexType name="UpperBoundaryType">
<xsd:sequence>
<xsd:element ref="fes:expression"/>
</xsd:sequence>
</xsd:complexType>

7.7.3] Prameter discussion

7.7.31 Binary comparisons
This [nternational Standard defines.a standard set of comparison operators (=,<,>,>=,<=,<>): gqual to, less

than,| greater than, less than or-gqual to, greater than or equal to and not equal to. Thesqd comparison
opergtors are encoded using the complex type BinaryComparisonOpType.

7.7.3]12 matchCase parameter
The matchCase atiribute, which is of type Boolean, shall be used to specify how a filter expressipn processor

should perform string comparisons. A value of true means that string comparisons shall match cage. This shall
be thp default¥alue. The value false means that string comparisons are performed caselessly.

7.7.3]13 A _matchAction parameter

The matchAction attribute can be used to specify how the comparison predicate shall be evaluated for a
collection of values (e.g. in XML, properties having maxOccurs > 1) and not including some additional context
to identify a specific value from the collection to be tested. Possible values for the attribute are: All, Any or
One. A value of All means that all values in the collection shall satisfy the predicate. A value of Any means
that any of the value in the collection can satisfy the predicate. Finally, a value of One means that only one of
the values in the collection shall satisfy the predicate.

If the value of the matchAction attribute is One, additional context (e.g. XPath index) can be included to
indicate which value in the collection should satisfy the predicate.
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EXAMPLE

The following example illustrates the use of the matchAction attribute. Consider the following

fragment, which is an instance of a GML (see ISO 19136) feature:

<ex:Buildi

<gml : name
<gml :name
<gml :name
<l-- ...

ng gml:id="bl123">

>175 Fifth Ave.</gml:name>
>Flatiron</gml:name>

>Acme Building</gml:name>
-—>

</ex:Building>

and consider the following filter expression:

<fes:Filt
<fes:P

er>

cpertyIsEgqualla matchiction="

XML

<fes: |
<fes:I
</fes:H
</fes:Fil

If the value d
one gml:nam
will evaluate
One then theg

If the value g
an index pre
predicate sh
indicates by

7.7.3.4

The Propert
matching. A
escapeChar
singleChar ¢
meaning of t

7.7.3.5

The Property
corresponds

7.7.3.6

The Property
can also evs
reason is “eq

PropertylsLike operator

PriopertylsNull operator

PropertylsNil operator

alueReference>gml :name</fes:ValueReference>
iteral>Flatiron</fes:Literal>
ropertyIsEqualTo>

ter>

f the matchAction attribute is set to Any, this predicate will evaluate to true since there is at
e value that satisfied the predicate. If the value of the matchAction attribute ‘is All, this preg
to false since not all gml:name values are Flatiron. Finally, if the matehAction attribute is
expression will evaluate to true since only one gml:name value is Flatiren.

f the matchAction attribute is Any or All, the ValueReference XRath expression shall not in
dicate. If the matchAction attribute is One an XPath index predicate may be specified an
all only evaluate to true if not only one value matches. the predicate but the specific
he index matches the value.

yIsLike element is intended to encode a character string comparison operator with p
combination of regular characters, the wildCard character, the singleChar character, an
character define the pattern. The wildCard character matches zero or more characters
haracter matches exactly one character. The escapeChar character is used to escap
ne wildCard, singleChar and escapeChar itself.

IsNull operator tests the, specified property to see if it exists in the resource being evaluated
to checking whetherthe’property exists in the real-world.

luate_the*nil reason using the nilReason parameter. The implied operator for evaluating t
uals’.

least
icate
bet to

clude
d the
value

httern
d the

The
b the

This

IsNil operator tests the content of the specified property and evaluates if it is nil. The opégrator

ne nil

7.7.3.7

PropertylsBetween operator

The PropertylsBetween element is defined as a compact way of encoding a range check. The lower and
upper boundary values are inclusive.

7.8 Spatial operators

7.81

General considerations

A spatial operator (see Figure 6) shall determine whether its geometric arguments satisfy the stated spatial
relationship. The operator shall evaluate to true if the spatial relationship is satisfied. Otherwise, the operator
shall evaluate to false.
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Table

defingd in ISO 19125-1.

Figure 6 — SpatialOperator

SpatialOperator {operatorType<>#BBOX implies
operand1->notEmpty() and
operatorType=#BBOX implies
operand2.envelope->notEmpty()}

% 7
e
/
DistanceOperator BinarySpatialOperator
+ valueReference : ValueReference + operatorType : SpatialOperatorName
+ operatorType : DistanceOperatorName + operand1 [0..1] : ValueReference
+ geometry : GM_Object + operand?2 : SpatialDescription
+ distance : Measure
<<CodelList>> <<CodelList>> <<Union>>
DistanceOperatorName SpatialOperatorName SpatialDescription
+ Beyond + BBOX + geometry : GM_Object
+ DWithin + Equals + envelope : GM_Envelope
+ Disjoint + valueReference.; ValueReference
+ Intersects
+ Touches
+ Crosses
+ Within
+ Contains
+ Overlaps

3 maps the spatial operators described in this International Standard to the set of spafial operators

Table 3 — Mapping of ISO 19143 spatial operators to ISO 19125-1 spatial operators

1SO 19143 spatial operator 1ISO 19125-1 spatial operator
Equals Equals
Disjoin Disjoint
Touches Touches
Within@ Within
Overlaps Overlaps
Crosses, Crosses
Intersects Intersects
Contains? Contains
DWithin N/A
Beyand N/A
BBOX equivalent to NOT Disjoint with gml:Envelope
a8 (A Within B) implies that (B Contains A) (see ISO 19125-1:2004, 6.1.14.3)

A service that implements this International Standard shall, in its filter capabilities (see 7.14.4), declare which

spatial operators it supports.

© 1SO 2010 — All rights reserved
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7.8.2 Encoding

The following XML Schema fragment defines the XML encoding for spatial operators:

<xsd:element name="spatialOps" type="fes:SpatialOpsType" abstract="true"/>
<xsd:complexType name="SpatialOpsType" abstract="true"/>
<xsd:element name="Equals"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps"/>
<xsd:element name="Disjoint"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps" />
<xsd:element name="Touches"

trmae="fac DBl ooy Cuotd o1 Ozl
Y B o PP

substitutionGroup="fes:spatialOps" />
<xsd:elenlent name="Within"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps"/>
<xsd:elenjent name="Overlaps"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps" />
<xsd:elenlent name="Crosses"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps" />
<xsd:elenlent name="Intersects"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps" />
<xsd:elenlent name="Contains"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps"/>
<xsd:elenlent name="DWithin"
type="fes:DistanceBufferType"
substitutionGroup="fes:spatialOps"/>
<xsd:elenlent name="Beyond"
type="fes:DistanceBufferType"
substitutionGroup="fes:spatialOps" />
<xsd:elenlent name="BBOX"
type="fes:BBOXType"
substitutionGroup="fes:spatialOps ">
<xsd:comglexType name="BinarySpatialOpType">
<xsd:domplexContent>
<xqd:extension base="fes:SpatialOp&Type">
<xsd:sequence>
<xsd:element ref="fes:ValueReference"/>
<xsd:choice>
<xsd:element ref=/fes:expression"/>
<xsd:any namespace="##other" />
</xsd:choice>
</xsd:sequence>
</Hsd:extension>
</xsd:|complexContents
</xsd:conplexType>
<xsd:comglexType name=V¥BBOXType">
<xsd:domplexCortent>
<xqd:extensionh base="fes:SpatialOpsType">
<xsd:seguence>
“xsd:element ref="fes:expression" minOccurs="0"/>
<«xsd:any namespace="##other"/>

=
e e

</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="DistanceBufferType">
<xsd:complexContent>
<xsd:extension base="fes:SpatialOpsType">
<xsd:sequence>
<xsd:element ref="fes:expression" minOccurs="0"/>
<xsd:any namespace="##other"/>
<xsd:element name="Distance" type="fes:MeasureType"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="MeasureType">
<xsd:simpleContent>
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<xsd:extension base="xsd:double">
<xsd:attribute name="uom" type="fes:UomIdentifier" use="required"/>
</xsd:extension>
</xsd:simpleContent>
xsd:complexType>

<xsd:simpleType name="UomIdentifier">

</

<xsd:union memberTypes="fes:UomSymbol fes:UomURI"/>
xsd:simpleType>

<xsd:simpleType name="UomSymbol">

</

<xsd:restriction base="xsd:string">
<xsd:pattern value="[": \n\r\t]+"/>
</xsd:restriction>

xsd:simpleType>
<xsd:simpleType name="UomURI">
<xsd:restriction base="xsd:anyURT">
<xsd:pattern value="([a-zA-Z] [a-zA-Z0-9\-\+\.1*:|\.\./|\./[#).*"/>

Spati
of the
relati

EXAN
specit

Literd

NOTH
the fi
versid

7.8.3

7.8.3

The

Contains are defined in ISO 19125-1:2004, 6.1.14.

7.8.3

The

boun
<fes:
geon
callin

7.8.3

</xsd:restriction>
xsd:simpleType>

al operators shall be used to test whether the value of a geometric property, referenced us
e property, and a literal geometric value or the value of another geometric‘property satis
bnship implied by the operator.

PLE The fes:Overlaps operator evaluates whether the value of the ‘spécified geometric prg
ied literal geometric value or value of another geometric property spatially overlap.

| geometric values shall be expressed using GML (as definedin1SO 19136).

Although the canonical version of GML supported by this ‘International Standard is GML 3.2 (se€
ter schemas have been crafted in such a way as to allow, valid filter expressions to be encoded
ns of GML (see C.5, Example 11).

Operator semantics

1  Spatial operators

semantics of the other operators Equals, Disjoint, Touches, Within, Overlaps, Crosses, In

2 BBOX operator
es:BBOX element_is-defined as a convenient and more compact way of encoding the v
Not><fes:Disjoint> ... </fes:Disjoint></fes:Not> meaning that the fes:BBOX operator sha

etries that spatially interact with the box. If the optional fes:PropertyName element is not §
g servicesshall apply the BBOX operator to all the spatial properties of the resource.

3 A DWithin and Beyond operators

ng the name
y the spatial

perty and the

e ISO 19136),
hat use other

ersects, and

ery common

Hing box constraint~based on the gml:Envelope geometry. It is equivalent to the spafjal operation

Il identify all
pecified, the

The spatial operators DVWithin and Beyond shall test whether the value of a geometric propert

y is within or

beyond a specified distance of the specified literal geometric value. Distance values shall be expressed using
the fes:Distance element. The content of the fes:Distance element shall represent the magnitude of the
distance and the uom attribute shall be used to specify the units of measure. Units of measure can be
expressed as symbols or as a URI that links to a definition of a unit of measure that may not have a
conventional symbol or when it is desired to indicate a precise or variant definition.

EXAMPLE The following XML fragment:

<Distance unit="m">10</Distance>

encodes a distance value of 10 m.

©I1SO
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7.8.4 Coordinate reference system handling

In filter expressions, geometric values shall be encoded using GML, as given in ISO 19136. In GML, the
optional srsName attribute is used to specify the coordinate reference system for the coordinates of geometry.
Attention is drawn to the fact that specifications that reference this International Standard shall specify how to
handle the following cases that can arise where two expressions that resolve to geometric values are

compared:

a) the two geometry values have difference srsName values;

b) one or both of the geometry values do not have an srsName value specified.

Although thig International Standard does not mandate what actions to take to resolve these situationy, it is
clear that some strategies for resolving these issues can require coordinate transformations to be applied to
one or both gf the geometries.

7.9 Temppral operators

7.9.1 Gendral considerations

A temporal joperator (see Figure 7) determines whether its time arguments_satisfy the stated temporal
relationship. [The operator evaluates to true if the temporal relationship is-satisfied. Otherwise, the opg¢rator

evaluates to false.

TemporalOperator

+ operatorType : TemporalOperatorName
+ operand1 : ValueReference
+ operand2 : TemporalOperand

<<CodeList>> <<Union>>
TemporalOperatorName TemporalOperand

+ After + temporalObject : TM_Object

+ Before + valueReference : ValueReference

+ Begins

+ BegunBy

+ TContain's

+ During

+ TEquals

+ IOvyetlaps

1 Meets

+ OverlappedBy
+ MetBy

+ EndedBy

+ Anylinteracts

Figure 7 — TemporalOperator

Table 4 maps the temporal operators described in this International Standard to the set of temporal operators

defined in ISO 19108.
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Table 4 — Mapping of ISO 19143 temporal operators to ISO 19108 temporal operators

A sel
temp

7.9.2

The

<X

<X

ISO 19143 temporal operator ISO 19108 temporal operator@
After After
Before Before
Begins Begins
BegunBy Begun
TContains Contains
During During
TEquals Equals
TOverlaps Overlaps
Meets Meets
OverlappedBy OverlappedBy
MetBy MetBy
EndedBy EndedBy
Anylnteracts N/A
@  The values in this column are enumerates of TM_RelativePosition used in the relativePosition
operation from ISO 19108.

vice that implements this International Standard shall@in its filter capabilities (see 7.14.5), @
bral operators it supports.

Encoding

ML encoding for temporal operators is.defined by the following XML Schema fragment:

sd:element name="temporalOps" type="fes:TemporalOpsType" abstract="true"/>
sd:complexType name="TemporalOpsType" abstract="true"/>
sd:element name="After"
type="fes:BinafyTemporal OpType"
substitutionGroup="fes:temporalOps"/>
sd:element name="Before™
type="fesiBinaryTemporalOpType"
substitwtionGroup="~fes:temporalOps"/>
sd:element name="Begins"
typea"fes:BinaryTemporalOpType"
stbstitutionGroup="fes:temporalOps" />
sd:element (name="BegunBy"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />
sd:elleméent name="TContains"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps"/>

SsU . CLllElll TIalllie= uu!.ing
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />

<xsd:element name="EndedBy"

type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />

<xsd:element name="Ends"

type="fes:BinaryTemporalOpType"
substitutionGroup="£fes:temporalOps"/>

<xsd:element name="TEquals"

type="fes:BinaryTemporalOpType"
substitutionGroup="£fes:temporalOps"/>

<xsd:element name="Meets"

type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />

<xsd:element name="MetBy"

©I1SO
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substitutionGroup="fes:temporalOps" />

<xsd:element name="TOverlaps"

type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps"/>

<xsd:element name="OverlappedBy"

type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />

<xsd:element name="AnyInteracts"

type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />

<xsd:complexType name="BinaryTemporalOpType">
<xsd:complexContent>
<xsd:extension base="fes:TemporalOpsType">

</
</xsd:
</xsd:cor

As defined in
filter express|

EXAMPLE
specified literg

Literal tempd
The semanti

Applicable tq
equivalent to|

If any input vj
7.9.3 Time

When tempdg
shall be hang

7.10 Logic

7.10.1 Gendral considerations

<xsd:sequence>
<xsd:element ref="fes:ValueReference"/>

<xsd:choice>
<xsd:element ref="fes:expression"/>
<xsd:any namespace="##other"/>
</xsd:choice>
</xsd:sequence>
sd:extension>
complexContent>
lplexType>

this International Standard, temporal operators are used to test whether'a value reference
on, that evaluates to a temporal value, satisfy the temporal relationship implied by the operg

The fes:TOverlaps operator evaluates whether the value of the\ specified temporal property arf
| temporal value temporally overlap.

ral values are expressed using GML (as defined in 1ISO. 19136).
s of all the temporal operators except fes:Anylnteracts are defined in ISO 19108:2002, 5.2.3

TM_Period only, the temporal operator fes:Anylnteracts is a shortcut operator seman
NOT (Before OR Meets OR MetBy OR After).

alue of TM_TemporalPosition is indeterminate, an exception shall be raised.

zone handling

ral operators are used._to-compare time instants or periods, the time offset for local time
led as described in XML Schema Part 2, 3.2.7: Datatypes (see W3C XML Schema Part 2).

al operators

A logical op
operator AN

and a
tor.

d the

5.

ically

zone

rater (see Figure 8) can be used to combine one or more conditional expressions. The |
evaluates to true if all the combined expressions evaluate to true. The operator OR op

gical
rator

evaluates to frue 1S any of the combined expressions evaluate o frue. The NOT operator reverses the logical

value of an e

28

xpression.

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=a882a9945a57bf88547e5458744ae08c

7.10.

The

ISO 19143:2010(E)

LogicalOperator
BinaryLogicOperator UnaryLogicOperator
+ operands [2] : NonldOperator {ordered} + operands : NonldOperator
+ operatorType : BinaryLogicType + operatorType : UnaryLogicType
<<CodelList> <<CodelList>

BinaryLogicType UnaryLogicType

+ And + Not

+Or

Figure 8 — LogicalOperator

P Encoding

fragnent:

<X
<X
<X

<X

<X

<X

sd:element name="logicOps" type="fes:LogicOpsType" abstract="true"/>
sd:complexType name="LogicOpsType" abstract="&rue"/>
sd:element name="And"
type="fes:BinaryLogicOpType"
substitutionGroup="fes:logicOps" />
sd:element name="Or"
type="fes:BinaryLogicOpType"
substitutionGroup="fesgtlogicOps" />
sd:element name="Not"
type="fes:UnaryLogicOpType"
substitutionGroup=“fes:logicOps"/>
sd:complexType name="BinaryliogicOpType">
<xsd:complexContent>
<xsd:extension base="fes:LogicOpsType">
<xsd:choice minOccurs="2" maxOccurs="unbounded">
<xsd:greup)ref="fes:FilterPredicates" />
</xsd:chdiee>
</xsd:extensgion>
</xsd:complexContent>
xsd:compleXType>
sd:compléxType name="UnaryLogicOpType">
<xsd:eemplexContent>
<xsd:extension base="fes:LogicOpsType">
<xsd:sequence>
<xsd:choice>

KML encoding for the logical operators AND, OR and NQT is defined by the following XML Schema

</

<XSA:group rel-=r"fes:rilterPredicaces />
</xsd:choice>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
xsd:complexType>

The fes:And, fes:Or and fes:Not elements can be used to combine elements, that are substitutable for the
abstract fes:expression element, to form more complex compound expressions.

©I1SO
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7.11 Object identifiers

7.11.1 General considerations

An object identifier is meant to represent a unique identifier for an instance of a resource within the context of
the web service that is serving the resource. This International Standard defines the abstract element
fes:Abstractld (see Figure 9) as the head of an XML substitution group that can be used to define a resource
identifier element that can be used as a predicate within a filter expressions for specific resource types.

This International Standard defines the element fes:Resourceld (see Figure 9) that can be used as a predicate
to identify any identifiable resource within a filter expression.

Specificationp that reference this International Standard can also define their own element for idenllfying
resources, if|the fes:Resourceld element is deemed unsuitable, and add it to the fes:Abstractldysubstifution

group.

Which resoufce identifier elements can be used predicates in a filter expression shall be advertized in thqg filter
capabilities document (see 7.14.2).

Id
<<Enumeration>>
Recourceld <<Union>> VersionActionTokens

+ rid : CharacterString Ve.:rsnon . + first
+ version [0..1] : Version + enum : VersionActionTokens + last
+ startTime [0..1] : DateTime *index : Integef & +all

+ endTime [0..1] : DateTime + timeStamp :-DateTime + next

+ previous

Figure 9 — Resourceld

7.11.2 Encoding

The following XML schema fragment declares the abstract element fes:Abstractld as well as the corjcrete
element fes:Resourceld:

<xsd:elenfent name="¢IdV type="fes:AbstractIdType" abstract="true"/>
<xsd:comglexType mame="AbstractIdType" abstract="true"/>
<xsd:elenjent names%ResourceId"
type="fes:ResourceIdType"
substitutionGroup="fes:_Id"/>
<xsd:comgléxType name="ResourcelIdType">
<xsd:d +esccontent
<xsd:extension base="fes:AbstractIdType">
<xsd:attribute name="rid" type="xsd:string" use="required"/>
<xsd:attribute name="previousRid" type="xsd:string"/>
<xsd:attribute name="version" type="fes:VersionType"/>
<xsd:attribute name="startDate" type="xsd:dateTime"/>
<xsd:attribute name="endDate" type="xsd:dateTime"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="VersionType">
<xsd:union memberTypes="fes:VersionActionTokens
xsd:positiveInteger
xsd:dateTime" />

</xsd:simpleType>
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<xsd:simpleType name="VersionActionTokens">

<xsd:restriction base="xsd:

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

enumeration
enumeration
enumeration
enumeration
enumeration

value="
value="
value="
value="
value="

string">
FIRST"/>
LAST" />
PREVIOUS" />
NEXT" />
ALL" />

</

</xsd:restriction>
xsd:simpleType>

ISO 19143:2010(E)

Within filter expressions, specific resource instances can be identified using the fes:Resourceld element.

The rid attribute specifies the id of the resource that shall be selected by the predicate.

The previousRid attribute may be used, in implementations that support versioning, to reporb|the previous
identffier of a resource.

For pttributes version, startTime and endTime are used to navigate versions\.of a reqource if an
implgmentation that references this International Standard supports versioning.

If an| implementation that references this International Standard does not( support versioning, any value
specified for these attributes shall be ignored and the predicate shall alwaysiselect the single version that is
available.

If an jmplementation that references this International Standard sugports versioning, the rid shallfbe a system
genefated hash containing a logical resource identifier and a version number. The specific details of the hash
are implementation dependant and shall be opaque to a client.

The yersion attribute may then be used to navigate the various versions of a resource.

The Version attribute may be an integer N indicating that the Nth version of the resource shall be $elected. The
first yersion of a resource shall be numbered 1:If N exceeds the number of versions available, the latest
versipn of the resource shall be selected.

The Yersion attribute may also be date indicating that the version of the resource closest to the specified date
shall pe selected.

The yersionAction attribute mayalso be the strings FIRST, LATEST, PREVIOUS, NEXT and ALL. The token
FIRS|T shall select the first verSion of a resource. The token LATEST shall select the most recent version of a
resodrce. The PREVIOUS and NEXT tokens shall select the previous or next version of a resource relative to
the version specified using-the rid attribute. The token ALL shall select all available version of a rgsource.

The ptiributes startfime and endTime may be used to specify a predicate that selects all Jersions of a
resoyrce between the specified start date and end date. The startTime and endTime attributes shall always be
specified together. If the startTime and endTime are specified, the version attribute shall not be specified.
7.12| Extensions

7.12.1 General considerations

Standards that reference this International Standard may extend the filter syntax by:

a) adding functions using the fes:Function element (see 7.6);

b) adding new operators by defining new elements in the filter syntax.

Each

of these methods can be used to extend the filter syntax, as described in 7.12.2 and 7.12.3.

Ad hoc extensions to the filter syntax are strongly discouraged because such extensions are not interoperable.
Instead, extensions should be made within the context of a standard that references this International
Standard.

©I1SO
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7.12.2 Extending filter using the fes:Function element

Filter may be extended by adding new functions to the syntax that are invoked using the fes:Function element
(see 7.6). Any functions added to the filter syntax shall be listed in the filter capabilities document using the
fes:Function element (see 7.14.6). It is strongly recommended that additional functions be fully documented in
the filter capabilities document using comments or the ows:Metadata element (see 7.14.6).

7.12.3 Extending filter by adding new elements

The filter syntax may also be extended by adding new elements that represent new operators. This may be
accomplished by adding new elements that are substitutable for one of fes:comparisonOps, fes:spatialOps,
fes:temporalOps, or fes:extensionops (See 7.2).

Any new opg¢rators that are added to the filter syntax shall be defined in a namespace other than thd filter
namespace Tsee 5.4).

Any new opgrators that are substitutable for fes:comparisonOps, fes:spatialOps or fes:temporalOps shall be
listed in the [capabilities document using the pattern “extension:Name_of new_QOperator” (see 7.7, 7.4, 7.9)
where the token “Name_of new_Operator’ is a placeholder for the name of the new_ operator.

Any new opgrators that are substitutable for fes:extensionOps shall be listed in the fes:Extended_Capalilities
section of the¢ filter capabilities document (see 7.14.7).

EXAMPLE The following XML Schema illustrates how to add. al new comparison operator rjamed
“myops:Prope[tyExists” to the filter syntax.

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

<xsd:schema
targetNanjespace="http://www.someserver.com/myops/1.0"
xmlns:mydps="http://www.someserver.com/myops/1.0"
xmlns:fegd="http://www.opengis.net/fes/2.0"
xmlns:gml="http://www.opengis.net/gml/3.2"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFdrmDefault="qualified"
version="[2.0.0">

<xsd:impdrt namespace="http://www.opengis.net/fes/2.0"
schemalLodation="http://schemas.opengignet/filter/2.0.0/filterAll.xsd"/>

<xsd:elenlent name="PropertyExist"
type="myops: PropextyExistsType"
substitutionGroup=/)fes:comparisonOps" />
<xsd:comglexType name="PropertyExistsType">
<xsd:domplexContent>
<xdqd:extension bdser"fes:ComparisonOpsType">
<xsd:sequence>
<xsd:element ref="fes:ValueReference"/>
</xsd:sequence>
</¥sd:extension>
</xsd:complexContent>
</xsd: conplexType>
</xsd:schemg>

The following XML fragment illustrates how the myops:PropertyExists operator might be used:

<?xml version="1.0"7?>
<fes:Filter
xmlns:fes="http://www.opengis.net/fes/2.0"
xmlns:myops="http://www.someserver.com/myops/1.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www.opengis.net/fes/2.0
http://schemas.opengis.net/filter/2.0.0/filterAll.xsd
http://www.someserver.com/myops/1.0 ./filter23.xsd">
<fes:And>
<myops : PropertyExists>
<fes:ValueReference>Person/age</fes:ValueReference>
</myops: PropertyExists>
<fes:PropertyIsBetween>
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<fes:ValueReference>Person/age</fes:ValueReference>
<fes:LowerBoundary>
<fes:Literal>18</fes:Literal>
</fes:LowerBoundary>
<fes:UpperBoundary>
<fes:Literal>200</fes:Literal>
</ fes:UpperBoundary>
</fes:PropertyIsBetween>
</fes:And>
</fes:Filter>

7.13 Filter capabilities

ISO 19143:2010(E)

The filterCapabilities.xsd schema defines metadata that is used to describe the specific elefnents that a
partiqular implementation of this International Standard supports. A client application can.'inspect the filter
capabilities metadata (Figures 10 to 17) and be able to determine which operatorsand types a filter

exprgssion processor supports.

The fjlter capabilities metadata can be embedded in a larger metadata document ,describing a sygtem of which
a filtgr expression processor is one component. For example a web feature service (see ISO 19142) that uses
the XIML encoding of a filter expression would include a filter capabilities fragment in its capabilities document

to adyertize what filter capabilities the service supports.

FilterCapabilities

+ conformance : Conformance
+ idCapabilities [0..1] : IdCapabilities

+ functions [0..1] : AvailableFunctions

+ scalarCapabilities [0..1] : ScalarfCapabilities
+ spatialCapabilities [0..1] : SpatialCapabilities
+ temporalCapabilities [0..1] s TemporalCapabilities

+ extendedCapabilities’[0..1] : ExtendedCapabilities

Figure-10 — FilterCapabilities

Conformance

+ ImplementsQuery : Boolean

+ ImplementsFunctions : Boolean

+ ImplementsAdHocQuery : Boolean

+ ImplementsMinStandardFilter : Boolean
+ ImplementsStandardFilter : Boolean
+ ImplementsMinSpatialFilter : Boolean

+ ImplementsSpatialFilter : Boolean

+ ImplementsMinTemporalFilter : Boolean
+ ImplementsTemporalFilter : Boolean

+ ImplementsVersionNav : Boolean

+ ImplementsSorting : Boolean

+ ImplementsExtendedOperators : Boolean

Figure 11 — Conformance

IdCapabilities
+ resourceldentifiers [1..*] : Resourceldentifier

Resourceldentifier

+ name : LocalName
+ metadata [0..1] : Any

Figure 12 — IdCapabilities
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ScalarCapabilities

+ logicalOperators : Boolean = #false
+ comparisonOperator [0..*] : BinaryComparisonName

<<CodeList>>
BinaryComparisonName

+ PropertylsEqualTo

+ PropertylsNotEqualTo

+ PropertylsLessThan

+ PropertylsGreaterThan

+ PropertylsLessThanOrEqualTo

+ PropertylsGreaterThanOrEqualTo

Figure 13 — ScalarCapabilities

SpatialCapabilities

+ geometryOperand [1..*] : ScopedName
+ spatialOperator [1..*] : SpatialOperatorDescription

SpatialOperatorDescription

+ name : SpatialOperatorName
+ geometryOperand [1..*] : ScopedName

<<CodelList>>

SpatialOperatorName

+ BBOX

+ Equals

+ Disjoint

+ Intersects
+ Touches
+ Crosses
+ Withih

+ Contains
+Overlaps

Figure 14 — SpatialCapabilities

TemporalCapabilities

+ temporalOperand.[1..*] : ScopedName
+ temporalOperator [1..*] : TemporalOperatorDescription

TemporalOperatorDescription

+ name~_TemporalOperatorName
+ teémporalOperand [1..*] : ScopedName

<<CodelList>>

TemporalOperatorName

+ After

+ Before

+ Begins

+ BegunBy
+ TContains
+ During

+ TEquals

+ TOverlaps
+ Meets

34

+ OverlappedBy
+ MetBy
+ EndedBy

Figure 15 — TemporalCapabilities
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AvailableFunctions Argument
+ name : LocalName + name : LocalName
+ metadata [0..1] : Any + metadata [0..1] : Any
+ returns : ScopedName + type : ScopedName
+ arguments [0..*] : Argument {ordered}

Figure 16 — AvailableFunction

ExtendedCapabilities

7.14| Encoding

+addittoratOperator 4 AddittomatOperatorBescription

AdditionalOperatorDescription

+ name : ScopedName

Figure 17 — ExtendedCapabilities

7.14.1 Capability categories

Filter| capabilities are divided into five categories: id .capabilities, scalar capabilities, spatiall capabilities,
temppral capabilities and the ability to test the schema,ofa resource for the existence or absenc¢ of a named

property. The following XML Schema fragment defings:the root element of the filter capabilities:

<xsd:complexType>

<xsd:sequence>

<xsd:element

<xsd:element

<xsd:element

<xsd:element

<xsd:element

<x8d:element

<xsd:element

<xsd:element name="Filter_Capabilitiegs>

name="Conformenee"
Type="fes:ConformanceType" />
name="Id_Capabilities"
type="£fes%\Id_CapabilitiesType"
minOcCurs="0"/>
namé="Scalar_Capabilities"
type="fes:Scalar_CapabilitiesType"
minOccurs="0"/>

name="Spatial_ Capabilities"
type="fes:Spatial_CapabilitiesType"
minOccurs="0"/>
name="Temporal_Capabilities"
type="fes:Temporal_CapabilitiesType"
minOccurs="0"/>

name="Functions"
type="fes:AvailableFunctionsType"
minOccurs="0"/>
name="Extended_Capabilities"

</xsd:sequence>
</xsd:complexType>
</xsd:element>

type="fesTExtermded_Capapt T T tIesType
minOccurs="0"/>

7.14.2 Conformance clause

The conformance clauses/subclauses shall be used to declare which
implementation of this International Standard implements.

© 1SO 2010 — All rights reserved
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The following XML Schema fragment declares the schema of the fes:Conformance clause:

<xsd:complexType name="ConformanceType">
<xsd:sequence>

<xsd:element name="Constraint" type="ows:DomainType" maxOccurs="unbounded" />

</xsd:sequence>
</xsd:complexType>

It is a list of ows:Constraint elements whose value is either “TRUE” or “FALSE”.

Table 5 — Names of conformance class constraints

Conformance class name (see Table 1) Constraint name
Query ImplementsQuery
Ad hoc query ImplementsAdHocQuery
Functions ImplementsFunctions

Resource Identification

ImplementsResourceld

Minimum Standard Filter

ImplementsMinStandardFilter

Standard Filter

ImplementsStandardFilter

Minimum Spatial Filter

ImplementsMinSpatialFilter

Spatial Filter

ImplementsSpatialFilter

Minimum Temporal Filter

ImplementsMinTemparalFilter

Temporal Filter

ImplementsTemporalFilter

Version navigation

ImplementsVersionNav

Sorting

ImplementsSorting

Extended Operators

ImplementsExtendedOperators

Minimum XPath

ImplementsMinimumXPath

Schema Element Function ImplementsSchemaElementFunc

Implementations of this International Standard shall include each of the constraints listed in Table 5 se|
its value to {TRUE” to indicate that the implementation implements the corresponding conformance cla
“FALSE” to indicate that the implementationidoes not implement the conformance class.

EXAMPLE The following XML fragmeén{illustrates a conformance section:

<fes:Conflormance>
<fes:Jonstraint name="ImpltémentsQuery">
<ows :Novalues/>
<ows :DefaultValue>TRUE</ows:DefaultValue>
</fes:|Constraint>
<fes:(onstraint Aame="ImplementsAdHocQuery">
<ows :NovValuésy >
<ows : DefawltValue>TRUE</ows:DefaultValue>
</fes:|Consttaint>
<fes:Jongtraint name="ImplementsMinStandardFilter">
<owssNovalues/>

ftings
SS or

<OwWS:DErgulCValUe-IROL owsTeldulitvVdadlue

</fes:Constraint>

<fes:Constraint name="ImplementsStandardFilter">
<ows :NovValues/>
<ows:DefaultValue>FALSE</ows:DefaultValue>

</fes:Constraint>

<fes:Constraint name="ImplementsMinSpatialFilter">
<ows :NoValues/>
<ows:DefaultValue>TRUE</ows:DefaultValue>

</fes:Constraint>

<fes:Constraint name="ImplementsSpatialFilter">
<ows :NoValues/>
<ows:DefaultValue>FALSE</ows:DefaultValue>

</fes:Constraint>

<fes:Constraint name="ImplementsMinTemporalFilter">
<ows :NoValues/>
<ows:DefaultValue>FALSE</ows:DefaultValue>
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</fes:Constraint>

<fes:Constraint name="ImplementsVersionNav">
<ows :NoValues/>
<ows:DefaultValue>FALSE</ows:DefaultValue>

</fes:Constraint>

<fes:Constraint name="ImplementsSorting">
<ows :NoValues/>
<ows:DefaultValue>FALSE</ows:DefaultValue>

</fes:Constraint>

</fes:Conformance>

7.14.3 Id capabilities

This dnternational Standard defines the element fes:Resourceld as 2 gnnnrh‘ element for

resoyrces by id. Implementations that reference this International Standard, however, may défi

43:2010(E)

referencing
ne their own

elements for resource identifications. The resource identifiers section of the filter capabilities.dochment allows

such[implementations to declare the name or names of the elements it uses for resource jdentifie

The fpllowing XML Schema fragment declares the schema of the fes:Resourceldentifiers section:

<¥sd:complexType name="Id_CapabilitiesType">
<xsd:sequence>

<xsd:element name="ResourceIdentifier"

type="fes:ResourceldentifierType" maxOccurs="uhbounded"/>

</xsd:sequence>
</Jxsd:complexType>
<xysd:complexType name="ResourceldentifierType">
<xsd:sequence>

<xsd:element ref="ows:Metadata" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:QName" use=}¥required"/>
</|xsd:complexType>

It is & list of element names that represent the resaurce identifier elements that the service sup
element names shall be considered synonyms.

EXAMPLE A catalogue that implements “this International Standard may include the following
elemgnt within its filter capabilities document:
<fds:Id_Capabilities>
<fles:Id_Element>cat:RecordId</fes"Id_Element>

<fles:Id_Element>fes:Resourceld/fes:Id_Element>
</fles:Id_capabilities>

indicating that the service can @ccept the cat:Recordld or fes:Resourceld element as predicates in a filter ex

7.14.4 Scalar capabilities

The fes:Scalar_Capabilities element can be specified by a service to advertise which logical, cor
arithmetic operators the service supports. If the fes:Scalar_Capabilities element is not specified
shall [assume that the service does not support any logical or comparison operators and does n
any ddditional functions.

S.

ports. These

d_Capabilities

bression.

hparison and
then a client
Dbt implement

Scalar capabilities include the ability to process logical expressions and comparisons. The following XML

Schema defines how scalar capabilities are encoded:

<xsd:complexType name="Scalar_CapabilitiesType">
<xsd:sequence>
<xsd:element ref="fes:LogicalOperators" minOccurs="0"/>
<xsd:element name="ComparisonOperators"
type="fes:ComparisonOperatorsType" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="ComparisonOperatorsType">
<xsd:sequence maxOccurs="unbounded">
<xsd:element name="ComparisonOperator"
type="fes:ComparisonOperatorType" />
</xsd:sequence>
</xsd:complexType>
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The fes:LogicalOperators element is used to indicate that the filter can process And, Or and Not operators.
The XML encoding for the fes:LogicalOperators element is declared by the following XML schema fragment:

<xsd:element name="LogicalOperators">
<xsd:complexType/>
</xsd:element>

The fes:ComparisonOperators element is used to indicate which comparison operators are supported by a
service. The XML encoding of the fes:ComparisonOperators element is declared by the following XML
Schema fragment:

<xsd:complexType name="ComparisonOperatorsTvpe">
<xsd: gequence maxOccurs="unbounded">
<xgqd:element name="ComparisonOperator"
type="fes:ComparisonOperatorType" />

</xsd:lsequence>
</xsd:conplexType>
<xsd:comglexType name="ComparisonOperatorType">
<xsd:gttribute name="name"
type="fes:ComparisonOperatorNameType" use="required"/>
</xsd:conplexType>
<xsd:simgleType name="ComparisonOperatorNameType">
<xsd:ynion>
<xqd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="PropertyIsEqualTo"/>
<xsd:enumeration value="PropertyIsNotEqualTo"/>
<xsd:enumeration value="PropertyIsLessThan"/>
<xsd:enumeration value="PropertyIsGreaterThan"/>
<xsd:enumeration value="PropertyIsLessThanOrEqualTe" />
<xsd:enumeration value="PropertyIsGreaterThanOrEqualTo"/>
<xsd:enumeration value="PropertyIsLike"/>
<xsd:enumeration value="PropertyIsNull"/>
<xsd:enumeration value="PropertyIsNil"/>
<xsd:enumeration value="PropertyIsBetwegn" />
</xsd:restriction>
</Hsd:simpleType>
<xgd:simpleType>
<xsd:restriction base="xsd:string'>
<xsd:pattern value="extension:\w{2,}"/>
</xsd:restriction>
</Hsd:simpleType>
</xsd:union>
</xsd:sinpleType>

The pattern {extension:OperatorName” shall be used to list any additional comparison operators that may be
added to th¢ filter syntax (see~-%.12). The token “OperatorName” is a placeholder for the actual name ¢f the
additional opgrator.

7.14.5 Spat

The fes:Spalfial_Capabilities element can be specified by a service to advertise which spatial operator$ and
geometric oferands the service supports. If the fes:Spatial_Capabilities element is not specified, a clienf shall
assume that the~service-does-not-support-any-spatial-operators-

A service that supports spatial filtering shall include a spatial capabilities section in its capabilities document.
Spatial capabilities include the ability to filter spatial data of specified geometry types based on the definition
of a bounding box (BBOX) as well as the ability to process the spatial operators declared in this International
Standard: Equals, Disjoint, Touches, Within, Overlaps, Crosses, Intersects, Contains, DWithin and Beyond.
Spatial capabilities are encoded according to the following XML Schema fragments:

<xsd:complexType name="Spatial_CapabilitiesType">
<xsd:sequence>
<xsd:element name="GeometryOperands"
type="fes:GeometryOperandsType" />
<xsd:element name="SpatialOperators"
type="fes:SpatialOperatorsType" />
</xsd:sequence>
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</xsd:complexType>
<xsd:complexType name="GeometryOperandsType">
<xsd:sequence>
<xsd:element name="GeometryOperand" maxOccurs="unbounded">
<xsd:complexType>
<xsd:attribute name="name" type="xsd:QName" use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="SpatialOperatorsType">
<xsd:sequence>
<xsd:element name="SpatialOperator"
type="fes:SpatialOperatorType"
maxQccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<¥sd:complexType name="SpatialOperatorType">
<xsd:sequence>
<xsd:element name="GeometryOperands"
type="fes:GeometryOperandsType"
minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="name" type="fes:SpatialOperatorNameType"/>
</xsd:complexType>
<xqsd:simpleType name="SpatialOperatorNameType">
<xsd:union>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="BBOX"/>
<xsd:enumeration value="Equals"/>
<xsd:enumeration value="Disjoint"/>
<xsd:enumeration value="Intersects"/>
<xsd:enumeration value="Touches"/>
<xsd:enumeration value="Crosses"/>
<xsd:enumeration value="Within"/>
<xsd:enumeration value="Contains" />
<xsd:enumeration value="Overlaps“/>
<xsd:enumeration value="Beyond"/>
<xsd:enumeration value="DwWithin"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:pattern value®'extension:\w{2,}"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

A sefvice that implements this International Standard shall list the spatial operators and geomletry operand
typeq that it supports_as the content of the fes:SpatialCapabilities element of its filter capabilitigs document.
Geometry operands are listed using the fes:GeometryOperands element. Geometry operands cgn be defined
globdlly (as the Tirst child of the fes:Spatial_Capabilities element) indicating that all spatial operatqrs know how
to process<the specified operands or locally for each spatial operator (as the corftent of the
fes:Spatial@perator element) indicating that the specific operator knows how to process fhe specified
opergnds.

The pattern “extension:OperatorName” shall be used to list any additional spatial operators that may be added
to the filter syntax (see 7.12). The token “OperatorName” is a placeholder for the actual name of the additional
operator.

7.14.6 Temporal capabilities

The fes:Temporal_Capabilities element can be specified by a service to advertise which temporal operators
and temporal operands the service supports. If the fes:Temporal_Capabilities element is not specified then a
client shall assume that the service does not support any temporal operators.

A service that supports temporal filtering shall include a temporal capabilities section in its capabilities
document. Temporal capabilities include the ability to filter temporal data of specified temporal types based on
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the spatial operators declared in this International Standard: After, Before, Begins, BegunBy, TContains,
During, TEquals, TOverlaps, Meets, OverlappedBy, MetBy and EndedBy.

Temporal capabilities are encoded according to the following XML Schema fragments:

<xsd:complexType name="Temporal_ CapabilitiesType">
<xsd:sequence>
<xsd:element name="TemporalOperands"
type="fes:TemporalOperandsType" />
<xsd:element name="TemporalOperators"
type="fes:TemporalOperatorsType" />
</xsd:sequence>
</xsd:complexType>
<xsd:comgIexXTYPE Name="TeMpOralUperanasTyDe
<xsd: gdequence>
<xgqd:element name="TemporalOperand" maxOccurs="unbounded">
<xsd:complexType>
<xsd:attribute name="name" type="xsd:QName" use="required"/>
</xsd:complexType>
</Hsd:element>
</xsd:sequence>
</xsd:conplexType>
<xsd:comglexType name="TemporalOperatorsType">
<xsd: gdequence>
<xdqd:element name="TemporalOperator"
type="fes:TemporalOperatorType"
maxOccurs="unbounded" />

</xsd:lsequence>
</xsd:conplexType>
<xsd:comglexType name="TemporalOperatorType">
<xsd: dequence>
<xdqd:element name="TemporalOperands"
type="fes:TemporalOperandsType"
minOccurs="0"/>
</xsd:lsequence>
<xsd:gttribute name="name"
type="fes:TemporalOperatorNameType"” use="required"/>
</xsd:conplexType>
<xsd:simgleType name="TemporalOperatorNameType">
<xsd:yYnion>
<xdqd:simpleType>
<xsd:restriction base="xsd:string!>
<xsd:enumeration value="After"/>
<xsd:enumeration value="“Before"/>
<xsd:enumeration value="Begins"/>
<xsd:enumeration val@e="BegunBy"/>
<xsd:enumeration valu€="TContains"/>
<xsd:enumeration.value="During" />
<xsd:enumeratien, value="TEquals"/>
<xsd:enumeratiion value="TOverlaps"/>
<xsd:enumeration value="Meets"/>
<xsd:enumeration value="OverlappedBy"/>
<xsd:enumeration value="MetBy"/>
<xsd;enumeration value="Ends"/>
<xsd@+eriumeration value="EndedBy"/>
</xgdyrestriction>
</HsddsimpleType>
<xgd+¥EimpleType>
<Xsd:restriction base=-"xsd:string >
<xsd:pattern value="extension:\w{2,}"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

An implementation of this International Standard shall list the temporal operators and temporal operand types
that it supports as the content of the fes:TemporalCapabilities element of its filter capabilities document.
Temporal operands are listed using the fes:TemporalOperands element. Temporal operands can be defined
globally (as the first child of the fes:Temporal_Capabilities element) indicating that all temporal operators
know how to process the specified operands or locally for each temporal operator (as the content of the
fes:TemporalOperator element) indicating that the specific operator knows how to process the specified
operands.
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The pattern “extension:OperatorName” shall be used to list any additional temporal operators that may be
added to the filter syntax (see 7.12). The token “OperatorName” is a placeholder for the actual name of the

additi

onal operator.

7.14.7 Functions

The fes:Functions element shall be used in a filter capabilities document to enumerate the function that may
be used in filter expressions.

The description of each function shall include a declaration of the return type, the list of arguments with
optional names and expected types. The ows:Metadata element may be used to reference detailed metadata

abou

<X

<X

<X

<X

7.14.
The

adve
filter

The f

<X

the Tunction or Its arguments. I'he 1ollowing fTragment defines the schema ot Tes:Functions 4

sd:complexType name="AvailableFunctionsType">
<xsd:sequence>
<xsd:element name="Function"
type="fes:AvailableFunctionType" maxOccurs="unbounded" />
</xsd:sequence>
xsd:complexType>
sd:complexType name="AvailableFunctionType">
<xsd:sequence>
<xsd:element ref="ows:Metadata" minOccurs="0"/>
<xsd:element name="Returns" type="xsd:QName"/>
<xsd:element name="Arguments"
type="fes:ArgumentsType" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" use="requited"/>
xsd:complexType>
sd:complexType name="ArgumentsType">
<xsd:sequence>
<xsd:element name="Argument"
type="fes:ArgumentType" maxOccurs="unbounded" />
</xsd:sequence>
xsd:complexType>
sd:complexType name="ArgumentType">
<xsd:sequence>
<xsd:element ref="ows:Metadata" \inOccurs="0"/>
<xsd:element name="Type" type='xsd:QName"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" use="required"/>
xsd:complexType>

B Extended capabilities
fes:Extended_Capabilities element may be specified within a service's filter capabilities
tise any additionaloperators that standards that reference this International Standard mig

syntax.

pllowing XML Schema fragment defines the schema of the fes:Extended_Capabilities eleme

sd:eomplexType name="Extended_CapabilitiesType">
<xsd:sequence>

lement.

document to
ht add to the

nt:

<xsd:element name="AdditionalOperators"

type="fes:AdditionalOperatorsType" minOccurs="0"/>
</xsd:sequence>

</xsd:complexType>
<xsd:complexType name="AdditionalOperatorsType">

<xsd:sequence>
<xsd:element name="Operator"
type="fes:ExtensionOperatorType"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>

</xsd:complexType>
<xsd:complexType name="ExtensionOperatorType">

<xsd:attribute name="name" type="xsd:QName" use="required"/>

</xsd:complexType>

©I1SO
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Any additional operators added to the filter syntax shall be advertised in the extended capabilities section of
the filter capabilities document. This extended capabilities section contains a list of additional operator names.
How new operators can be added to the filter syntax is described in 7.12.3.

8 Sorting

8.1 General considerations

The fes:SortBy element (see Figure 18) is an optional part of a service-specific query and is included in the
normative set of Filter schema files (i.e. “sort.xsd”)

The fes:SorfBy element is used to specify property names whose values shall be used- to jorder
(upon presentation) the set of resources that satisfy a filter expression.

The fes:SortBy element is provided as an entry point to invoke the sorting mechanism of the ‘filter expression
processor. The sorting mechanism is not specified in this International Standard. The only-requirement i that
the sort sequence shall be consistent, given the same data set and sort request; between consegutive
invocations df the sort.

SortBy
+ sortProperty [1..*] : SortProperty

<<Enumeration>>
SortOrder

+ ascending

+ descending

SortProperty

+ valueReference : ValueReference
+ sortOrder : SortOrder

Figure18 — SortBy

8.2 Encoding

The XML en¢oding for sorting is defined)by the following XML Schema fragment:

<xsd:elenlent name="SortBy"
type="fes:SaortByType" />
<xsd:comglexType name="“SortByType">
<xsd: dequence>
<xdqd:element fame="SortProperty"
type="fes:SortPropertyType" maxOccurs="unbounded"/>
</xsd:lsequence>
</xsd:conplexType>
<xsd:comglexType name="SortPropertyType">
<xsd: deguence>
<XS —‘.clcmcul_ J_CJ’:— £C . aluc:\cch_cupc
<xsd:element name="SortOrder" type="fes:SortOrderType" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:simpleType name="SortOrderType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="DESC"/>
<xsd:enumeration value="ASC"/>
</xsd:restriction>
</xsd:simpleType>

The fes:SortBy element shall have a minimum of one and an unbounded number of fes:SortProperty child
elements. In the event that multiple fes:SortProperty elements exist, the sequence of the fes:SortProperty
elements shall determine the order of ordering. The fes:SortProperty element shall have a single
fes:PropertyName child element and an optional fes:SortOrder child element. The fes:SortOrder element

42 © 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=a882a9945a57bf88547e5458744ae08c

ISO 19143:2010(E)

shall have a value of either “ASC” or “DESC”. The value “ASC” shall indicate that an ascending sort, in the
collation sequence of the underlying data store, be performed. The value “DESC” shall indicate that a
descending sort, in the collation sequence of the filter expression processor, be performed. In the event that
fes:SortOrder is not included within the fes:SortProperty element of a request, the service shall assume a sort
order of ASC.

8.3 Exceptions

In the event that the fes:ValueReference element contains a reference to a value of an unknown resource
type, the service shall raise an InvalidParameterValue (as given in OGC 06-121r3, Table 25) exception.

In th¢ event that the fes:ValueReference element contains a reference o a value of a known_resource type
but that value if not defined for the resource type being queried, the service hshall raise an
InvalidParameterValue (as given in OGC 06-121r3, Table 25) exception.

In the event that multiple fes:SortProperty elements are specified whose fes:ValueReference elements
refergnce the same value, the service shall raise a DuplicateSortKey exception_with the excgption locator
(as gjven in OGC 06-121r3, 8.4) indicating the duplicate value reference.
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Annex A
(normative)

Conformance testing

A.1 Test cases for query

for
ation

for
and
uests
erver
that

Libmit

a) Test purpose: verify the correct use of query elements.

b) Test method: verify that a concrete element is materialized that is substitutable
fes:AbstractQueryElement. Use that element to submit query requests and check that the.query ope
works ag¢cording to its description.

c) Referenge: 6.2.

d) Test type: basic test.

A.2 Test ¢ases for ad hoc query

a) Test purpose: verify the correct use of XML-encoded and KVP-eneoded ad hoc query elements.

b) Test method: verify that concrete elements are *materialized that are substitutable
fes:AbstractAdhocQuery, fes:AbstractSelectionClause, fes:AbstractProjectionClause
fes:AbstractSortingClause. Use those concrete elements to formulate and submit ad hoc query req
and chegck that that ad hoc query requests work-according to their description. Verify that the s
implemgnts KVP-encoded ad hoc queries. Submit' KVP-encoded ad hoc query requests and chec
the ad hpc query operations work according toctheir description.

c) Referenge: 6.3.2, 6.3.3.

d) Test type: basic test.

A.3 Test ¢ases for functions

a) Test purpose: verify that'additional functions are defined and verify their correct use.

b) Test mgthod: verify that one or more functions are listed in the filter capabilities document. S
requestg and check that the additional filter functions operate according to their description.

c) Referengé~7.6,7.14.7.

d) Test type: basic Test.

A.4 Test cases for resource identification

a)

b)

c)

d)

44

Test pur

pose: verify the correct use of the resource identification operator.

Test method: submit requests that query specific instances of resource and check that the Resourceld
operator operates according to its description.

Reference: 7.11.

Test type: basic test.
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Test cases for minimum standard filter
Test purpose: verify the correct use of comparison and logical operators.

Test method: verify that the operators PropertylsEqualTo, PropertylsNotEqualTo, PropertylsLessThan,
PropertylsGreaterThan, PropertylsLessThanOrEqualTo, PropertylsGreaterThanOrEqualTo are listed in
the filter capabilities document. Verify that all the logical operators are listed in the filter capabilities
document. Submit requests and check that the implemented comparison and logical operators work
according to their description.

Reference: 7.7.3, 7.7.3.2,7.7.3.3, 7.10, 7.14 4.

Test type: basic test.

Test cases for standard filter

Test purpose: verify the correct use of additional comparison operators.
Test method: verify that the Minimum Standard Filter conformance class™(see A.4) is satisfigd. Verify that
the operators PropertylsNull, PropertylsNil, PropertylsLike and PropertylsBetween are listed in the filter
¢apabilities document. Submit requests and check that the operators work according to their description.

Reference: 7.7.3.4,7.7.3.5, 7.7.3.6, 7.7.3.7, 7.14 4.

Test type: basic test.

Test cases for minimum spatial filter
Test purpose: verify the correct use of the BBOX operator.

Test method: verify that the BBOX. operator is listed in the filter capabilities document. Sulymit requests
and check that the BBOX operator-works according to its description.

Reference: 7.8.3.2.

Test type: basic test.

Test cases for spatial filter

Test purpose: verify the correct use of additional spatial operators.

Test method: verify that the Minimum Spatial Filter conformance class is satisfied. Verify thaj one or more
additional spatial operators are listed in the filter capabilities document. Submit requests and check that
the additional spatial operators work according to their description.

Reference: 7.8.2, 7.8.3, 7.8.3.3, 7.8.4, 7.14.5.

Test type: basic test.
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A.9 Test cases for minimum temporal filter
a) Test purpose: verify the correct use of the During operator.

b) Test method: verify that the During operator is listed in the filter capabilities document. Submit requests
and check that the During operator works according to its description.

c) Reference: 7.9.2,7.9.3,7.14.6.

d) Testtype: basic test.

A.10 Tesf cases for temporal filter

a) Test purpose: verify the correct use of additional temporal operators.

b) Test method: verify that the Minimum Temporal Filter conformance class is satisfied?)Verify that one or
more additional temporal operators are listed in the filter capabilities document., Submit requests and
check that the additional temporal operators work according to their description;

c) Referenge: 7.9.2,7.9.3,7.14.6.

d) Testtype: basic test.

A.11 Test cases for version navigation

a) Test purpose: verify the ability to navigate feature versions using the fes:Resourceld version navigation
capability.

b) Test mefhod: submit requests and check that thé.operations work according to their description.
c) Referenge: 7.11.

d) Testtypg: basic test.

A.12 Test cases for sorting
a) Test purpose: verify the ‘eorrect use of sorting.
b) Test mefhod: submit requests and check that the operations work according to their description.

c) Referenge:A1SO 19143:2010, Clause 8.

d) Test type: basic test.

A.13 Test cases for extended operators

a) Test purpose: verify the correct use of extended operators.

b) Test method: verify that a list of extended operators in presented in the filter capabilities document.
Submit requests to check that the extended operators work according to their description.

c) Reference: 7.12.3,7.14.8.

d) Test type: basic test.
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A.14 Test cases for XPath

a) Test purpose: verify that the correct use of the minimum set of XPath capabilities.

b) Test method: submit requests to check that XPath processing operates according to its description.
c) Reference: 7.4.4.

d) Test type: basic test.

A.18 Test cases for schema-element() function
a) Test purpose: verify the correct use of the schema-element() XPath function.

b) Test method: verify that the Minimum XPath conformance class is satisfied. Submit requestg that use the
gchema-element() function and check that the function operates according to.its)description.

c) [Reference: 7.4.4, A14.

d) Test type: basic test.
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Annex B
(informative)

Filter schema definitions

B.1 General considerations

The XML sc}|1ema fragments presented in this International Standard are gathered in this annex and fagtored

into files thatimay be used to validate XML-encoded query and filter expressions.

B.2 Schema files

B.2.1 exprixsd

<?xml versidn="1.0" encoding="UTF-8"?>
<xsd:schema
targetNanjespace="http://www.opengis.net/fes/2.0"
xmlns: feq="http://www.opengis.net/fes/2.0"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFdrmDefault="qualified"
version="[2.0.0">

<xsd:elenlent name="expression" abstract="true"/>

<xsd:elenfent name="ValueReference" type="xsd:string’
substitutionGroup="fes:expression"/>

<xsd:elenlent name="Function" type="fes:FunctionType"
substitutionGroup="fes:expression™/>
<xsd:comglexType name="FunctionType">

<xsd: dequence>

<xgqd:element ref="fes:expression"

minOccurs="0" max@ccurs="unbounded" />

</xsd:sequence>

<xsd:gttribute name="name" types"xsd:string" use="required"/>
</xsd:conplexType>

<xsd:elenfent name="Literal" type="fes:LiteralType"
substitutionGroup="fes:expression"/>
<xsd:comglexType name="LiteralType" mixed="true">
<xsd: gdequence>
<x9d:any minO¢gurs="0"/>
</xsd:lsequence%
<xsd:gttributesname="type" type="xsd:QName"/>
</xsd:conplexType>
</xsd:schemg>

B.2.2 filter.xsd

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

<xsd:schema
targetNamespace="http://www.opengis.net/fes/2.0"
xmlns:fes="http://www.opengis.net/fes/2.0"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
version="2.0.0">

<xsd:include schemalocation="expr.xsd"/>
<xsd:include schemalocation="query.xsd"/>
<xsd:include schemalocation="filterCapabilities.xsd"/>

48
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<xsd:element name="Filter"

type="fes:FilterType"
substitutionGroup="fes:AbstractSelectionClause"/>

<xsd:complexType name="FilterType">
<xsd:complexContent>

<xsd:extension base="fes:AbstractSelectionClauseType">
<xsd:sequence>
<xsd:group ref="fes:FilterPredicates"/>
</xsd:sequence>
</xsd:extension>

</xsd:complexContent>
</xsd:complexType>

ISO 19143:2010(E)

<l-— ==================—=======—====—=======—=======—====—====—===—====—========= -->
<!-= FILTER PREDICATES ——>
<l|-- =================================================================== -->
<xqsd:group name="FilterPredicates">
<xsd:choice>
<xsd:element ref="fes:comparisonOps"/>
<xsd:element ref="fes:spatialOps"/>
<xsd:element ref="fes:temporalOps"/>
<xsd:element ref="fes:logicOps"/>
<xsd:element ref="fes:extensionOps"/>
<xsd:element ref="fes:Function"/>
<xsd:element ref="fes: Id" maxOccurs="unbounded"/>
</xsd:choice>
</|xsd:group>
<l|-- ======================================================zz¥=-========= -->
<l]-- COMPARISON OPERATORS —-——>
<l|-- ==================================================z=3F£============= -->
<xsd:element name="comparisonOps"
type="fes:ComparisonOpsType"
abstract="true"/>
<¥sd:complexType name="ComparisonOpsType" abstractz"true"/>
<¥sd:element name="PropertyIsEqualTo"
type="fes:BinaryComparisonOpType*
substitutionGroup="fes:comparisenOps" />
<¥sd:element name="PropertyIsNotEqualTo"
type="fes:BinaryComparisonOpType"
substitutionGroup="fes:comparisonOps" />
<¥sd:element name="PropertyIsLessTharl"
type="fes:BinaryCompdrisonOpType"
substitutionGroup="£fes:comparisonOps" />
<¥sd:element name="PropertyIsGkeaterThan"
type="fes:BinaryComparisonOpType"
substitutionGroup="fes:comparisonOps"/>
<¥sd:element name="PropertylsLessThanOrEqualTo"
type="fes(BinaryComparisonOpType"
substit@tionGroup="fes:comparisonOps" />
<¥sd:element name="PxOpertyIlsGreaterThanOrEqualTo"
type='".fes:BinaryComparisonOpType"
subsgitutionGroup="fes:comparisonOps" />
<Asd:element ¢name="PropertyIsLike"
type="fes:PropertyIsLikeType"
substitutionGroup="fes:comparisonOps"/>
<¥sd:element name="PropertyIsNull"
type="fes:PropertyIsNullType"
substitutionGroup="fes:comparisonOps" />
<xdsd¥element name="PropertyToNjl"
type="fes:PropertyIsNilType"
substitutionGroup="fes:comparisonOps" />
<xsd:element name="PropertyIsBetween"
type="fes:PropertyIsBetweenType"
substitutionGroup="fes:comparisonOps" />
<l-- =================================================================== -—->
<!-- SPATTIAL OPERATORS —-——>
<l-- =============== ================================================ ==== -->
<xsd:element name="spatialOps" type="fes:SpatialOpsType" abstract="true"/>
<xsd:complexType name="SpatialOpsType" abstract="true"/>
<xsd:element name="Equals"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps"/>
<xsd:element name="Disjoint"

type="fes:BinarySpatialOpType"
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50

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<!--
<!l--
<!l--

<xsd:
: comy
<xsd:

<xsd

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

<xsd:

element

element

element

element

element

substitutionGroup="fes:spatialOps"/>
name="Touches"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps" />
name="Within"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps" />
name="Overlaps"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps"/>
name="Crosses"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps" />
name="Intersects"
tyvpe="fes:BinarvSpatialOpTvpe"

elen

elen

elen

elen

TEMH

elen

elen

elen

elen

elen

elen

elen

elen

elen

elen

ent

ent

ent

ent

ent

ent

ent

ent

ent

ent

ent

ent

ent

ent

substitutionGroup="fes:spatialOps" />
name="Contains"
type="fes:BinarySpatialOpType"
substitutionGroup="fes:spatialOps" />
name="DWithin"
type="fes:DistanceBufferType"
substitutionGroup="fes:spatialOps" />
name="Beyond"
type="fes:DistanceBufferType"
substitutionGroup="fes:spatialOps" />
name="BBOX"

type="fes:BBOXType"
substitutionGroup="fes:spatialOps"/>

name="temporalOps" type="fes:TemporalOpsType"
lexType name="TemporalOpsType"

name="After"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />
name="Before"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps¢/>
name="Begins"
type="fes:BinaryTemporalOpType."
substitutionGroup="fes:tempgrallOps" />
name="BegunBy"
type="fes:BinaryTemporalQpType"
substitutionGroup=""feg<temporalOps" />
name="TContains"
type="fes:BinaryTemporalOpType"
substitutionGroup="Yfes:temporalOps"/>
name="During"
type="fes:BimaxyTemporalOpType"
substitutienGroup="fes:temporalOps" />
name="EndedBy"
type="fes:BinaryTemporalOpType"
subspgitltionGroup="fes:temporalOps" />
namé<\tEnds"
type="fes:BinaryTemporalOpType"
sUbstitutionGroup="fes:temporalOps" />
name="TEquals"

abstract="true"/>

abstract="true"/>

element

element

element

element

element

t I\D—”‘FDQ'R';?]QY‘ mamr\rﬂf,’a'\ﬁr\m ne !
substitutionGroup="fes:temporalOps" />
name="Meets"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps"/>
name="MetBy"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />
name="TOverlaps"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />
name="0OverlappedBy"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps" />
name="AnyInteracts"
type="fes:BinaryTemporalOpType"
substitutionGroup="fes:temporalOps"/>
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<!l--
<!--

<!--
<xsd:element name="logicOps" type="fes:LogicOpsType" abstract="true"/>
<xsd:complexType name="LogicOpsType" abstract="true"/>
<xsd:element name="And"
type="fes:BinaryLogicOpType"
substitutionGroup="fes:logicOps"/>
<xsd:element name="Or"
type="fes:BinaryLogicOpType"
substitutionGroup="fes:logicOps"/>
<xsd:element name="Not"
type="fes:UnaryLogicOpType"
substitutionGroup="fes:logicOps"/>

<l|l-— =============—=—=—=—=—=—=—=—=—=—=—=—=—=——=—=—=—=—=—=—=—=—=—=———=—=—=—=—=——=——=—=—=—=—=—=—=—=—=—=—=—=—=—=—====== ——>
<!l-- EXTENSION OPERATORS -——>
<l|l-- ======================m=====m====m====m====m======================== =D

<¥sd:element name="extensionOps"
type="fes:ExtensionOpsType"

abstract="true"/>

<¥sd:complexType name="ExtensionOpsType" abstract="true"/>

<l|l-- =========—==—=—=—=—=-=—=-=—=-=-——=---—--—---S-CS-—C—-SCooSoSoCSSSSoSSSSSSooSo—o——oDoooEm = ——>
<!|-- OBJECT/RECORDS IDENTIFIERS -=>
<l|-- ============—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=-—=—=—=—=—=—=-=-—=-—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=——S==—==== —-—>

<®sd:element name="_Id" type="fes:AbstractIdType" abstract="truev/>
<ysd:complexType name="AbstractIdType" abstract="true"/>

<l|-- =============—==—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=—=Z—=——St=-=—=—=—==—======= —-—>
<!l-- CONCRETE OBJECT IDENTIFIERS -—>
<l|l-- =========—==—=—=—=—=—=—=—=—=—=—=—=-—=—=-=—-—=——=-—=—=-=—=—=——-—=—-=——=——-——o————ESS oD ———=—=—=—=—===== ——>

<ysd:element name="ResourceId"
type="fes:ResourcelIdType"
substitutionGroup="fes:_Id"/>
<®sd:complexType name="ResourceIdType">
<xsd:complexContent>
<xsd:extension base="fes:AbstractIdType">
<xsd:attribute name="rid" type=xsd:string" use="required"/>
<xsd:attribute name="previousRid" type="xsd:string"/>
<xsd:attribute name="version")type="fes:VersionType"/>
<xsd:attribute name="staftDate" type="xsd:dateTime"/>
<xsd:attribute name="endDate" type="xsd:dateTime"/>
</xsd:extension>
</xsd:complexContent>
</|xsd:complexType>
<Hysd:simpleType name="VergionType">
<xsd:union memberTypes="fes:VersionActionTokens
xsd:positiveInteger
xsd:dateTime">
<xsd:annotatien>
<xsd:documentation>
AlYows navigation of versioned resources.
Can be the tokens FIRST,LAST,PREVIOUS,NEXT,ALL relative
to the specified rid. It is up to the WFS to arrange
for the version id to be hashed into the RID.
Can be an integer indicating which version of a
feature to fetch. 1l=first, 2=second, etc...
Can he a
</xsd:documentation>
</xsd:annotation>
</xsd:union>
</xsd:simpleType>
<xsd:simpleType name="VersionActionTokens">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="FIRST"/>
<xsd:enumeration value="LAST"/>
<xsd:enumeration value="PREVIOUS"/>
<xsd:enumeration value="NEXT"/>
<xsd:enumeration value="ALL"/>
</xsd:restriction>
</xsd:simpleType>
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oo —— - —————————————————————————————————=—== ——>

DECLARATIONS —-——>
—=====—=—===—=-====-=====—==—==========—==—==—=—====—====================== —->
lexType name="BinaryComparisonOpType">

omplexContent>
d:extension base="fes:ComparisonOpsType">
<xsd:sequence>

<xsd:element ref="fes:expression" minOccurs="2" maxOccurs="2"/>
</xsd:sequence>
<xsd:attribute name="matchCase" type="xsd:boolean"
use="optional" default="true"/>
name="matchAction" type="fes:MatchActionType"
use="optional" default="Any"/>

<xsd:attribute

sd:extension>
complexContent>

<l-- ====
<!-- TYPE
<l-— ====
<xsd:comp
<xsd:c
<xs

</x
</xsd:
</xsd:co
<xsd:simg

<xsd:q
<X9

<X9

<X9
</xsd:
</xsd:sin|
<xsd:comg
<xsd:d
<X9

</
</xsd:

lexType>
leType name="MatchActionType">

estriction base="xsd:string">
d:enumeration value="All"/>
d:enumeration value="Any"/>
d:enumeration value="One"/>
restriction>

pleType>

lexType name="PropertyIsLikeType">

omplexContent>

d:extension base="fes:ComparisonOpsType">

<xsd:sequence>

<xsd:element ref="fes:expression" minOccurs="2" maxOccurg="2"/>
</xsd:sequence>

<xsd:attribute name="wildCard" type="xsd:string" use="reguired"/>
<xsd:attribute name="singleChar" type="xsd:string" use="tequired"/>
<xsd:attribute name="escapeChar" type="xsd:string" useésVrequired"/>
sd:extension>

complexContent>

</xsd:conplexType>

<xsd:comg
<xsd:d
<X9

</
</xsd:
</xsd:conf
<xsd:comg
<xsd:d
<X9

</
</xsd:
</xsd:conf
<xsd:comy
<xsd:d
<X9

lexType name="PropertyIsNullType">
omplexContent>
d:extension base="fes:ComparisonOpsType">
<xsd:sequence>
<xsd:element ref="fes:expression" minOccurs="0"/>
</xsd:sequence>
sd:extension>
complexContent>
lplexType>
lexType name="PropertyIsNilType">
omplexContent>
d:extension base="fes:ComparisonOpsType">
<xsd:sequence>
<xsd:element ref={fes:expression" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="nilReason"
sd:extension>
complexContemt>
lplexType>
lexType mamé="PropertyIsBetweenType">
omplexContéent>
d:extension base="fes:ComparisonOpsType">
<xsd: Sequence>
<xsd:element

type="xsd:string"/>

ref="fes:expression"/>

"

sd:element name-"TowerRoundar tyvpe-"fos:-TowerRoundaryType"

<xsd:element
</xsd:sequence>

name="UpperBoundary" type="fes:UpperBoundaryType" />

</xsd:extension>

</xsd:

complexContent>

</xsd:complexType>
<xsd:complexType name="LowerBoundaryType">

<xsd:c
<Xs
</xsd:

hoice>
d:element ref="fes:expression"/>
choice>

</xsd:complexType>
<xsd:complexType name="UpperBoundaryType">

<xsd:s
<xS
</xsd:

equence>
d:element ref="fes:expression"/>
sequence>

</xsd:complexType>
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<xsd:complexType name="BinarySpatialOpType">
<xsd:complexContent>
<xsd:extension base="fes:SpatialOpsType">
<xsd:sequence>
<xsd:element ref="fes:ValueReference"/>
<xsd:choice>
<xsd:element ref="fes:expression"/>
<xsd:any namespace="##other"/>
</xsd:choice>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="BinaryTemporalOpType">
<xsd:complexContent>

ISO 19143:2010(E)

<xXsd:extension base="ifes:TlemporalOpsTlype >
<xsd:sequence>
<xsd:element ref="fes:ValueReference"/>
<xsd:choice>
<xsd:element ref="fes:expression"/>
<xsd:any namespace="##other" />
</xsd:choice>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</Jxsd:complexType>
<xysd:complexType name="BBOXType">
<xsd:complexContent>
<xsd:extension base="fes:SpatialOpsType">
<xsd:sequence>
<xsd:element ref="fes:expression" minOccurs="0"/ >
<xsd:any namespace="##other"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<Hysd:complexType name="DistanceBufferType">
<xsd:complexContent>
<xsd:extension base="fes:SpatialOpsType'>
<xsd:sequence>
<xsd:element ref="fes:expression" minOccurs="0"/>
<xsd:any namespace="##othexr" />

</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</Jxsd:complexType>
<xqsd:complexType name="BindryLogicOpType">
<xsd:complexContent>
<xsd:extension basesz"fes:LogicOpsType">
<xsd:choice minOccurs="2" maxOccurs="unbounded">
<xsd:group/ref="fes:FilterPredicates" />
</xsd:chdice>
</xsd:exténsion>
</xsd:complexContent>
</|xsd:complexType>
<¥sd:compléxType name="UnaryLogicOpType">
<xsd:eomplexContent>
<xsd:extension base="fes:LogicOpsType">
<xsd:sequence>
<xsd:choice>

<xsd:element name="Distarnice" type="fes:MeasureType"/>

bd.gLUuL} LCJ’:* J’:CD.EJ..-‘J.LCLE'LC&J..LQLCD
</xsd:choice>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="MeasureType">
<xsd:simpleContent>
<xsd:extension base="xsd:double">

<xsd:attribute name="uom" type="fes:UomIdentifier" use="required"/>

</xsd:extension>

</xsd:simpleContent>
</xsd:complexType>
<xsd:simpleType name="UomIdentifier">

<xsd:union memberTypes="fes:UomSymbol fes:UomURI"/>
</xsd:simpleType>
<xsd:simpleType name="UomSymbol">

</xsd:annotation>

© 1SO 2010 — All rights reserved
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<xsd:restriction base="xsd:string">
<xsd:pattern value="[": \n\r\t]l+"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="UomURI">
</xsd:annotation>
<xsd:restriction base="xsd:anyURI">
<xsd:pattern value="([a-zA-Z][a-zA-Z0-9\=-\+\.1*:|\.\./|\./[#).*"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:schema>

B.2.3 query.xsd

<?xml versidn="1.0" encoding="UTF-8"?>
<xsd:schema
targetNanlespace="http://www.opengis.net/fes/2.0"
xmlns:fed="http://www.opengis.net/fes/2.0"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFdrmDefault="qualified"
version="[2.0.0">

<xsd:elenlent name="AbstractQueryExpression"
type="fes:AbstractQueryExpressionType" abstract="true"/>
<xsd:comglexType name="AbstractQueryExpressionType" abstract="true">

<xsd:gttribute name="handle" type="xsd:string"/>
</xsd:conplexType>

<xsd:elenlent name="AbstractAdhocQueryExpression"
type="fes:AbstractAdhocQueryExpressionType"
substitutionGroup="fes:AbstractQueryExpression"
abstract="true"/>
<xsd:comglexType name="AbstractAdhocQueryExpressionType" alstract="true">

<xsd:domplexContent>

<xgqd:extension base="fes:AbstractQueryExpressionType">
<xsd:sequence>
<xsd:element ref="fes:AbstractProjectiontlause"
minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="fes:AbstractSeleationClause" minOccurs="0"/>
<xsd:element ref="fes:AbstractSoxtingClause" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="typeNames"
type="fes:TypeNamesListType" use="required"/>
<xsd:attribute name="aliasest
type="fes:AliasesType" />
</¥Ysd:extension>

</xsd:complexContent>

</xsd:conplexType>

<xsd:simgleType name="TypeNamésListType">
<xsd:|list itemType=,£f&g: TypeNamesType" />

</xsd:sinpleType>
<xsd:simgleType name=%TypeNamesType">

<xsd:junion memberTypes="fes:SchemaElement xsd:QName"/>
</xsd:sinpleTypex
<xsd:simgleType ‘name="SchemaElement ">

<xsd:yestrietion base="xsd:string">

<xgqdspattern value="schemal-element\ (.+\)"/>
</xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="AliasesType">
<xsd:1list itemType="xsd:NCName" />

</xsd:simpleType>

<xsd:element name="AbstractProjectionClause" abstract="true"/>
<xsd:complexType name="AbstractProjectionClauseType" abstract="true"/>

<xsd:element name="AbstractSelectionClause" abstract="true"/>
<xsd:complexType name="AbstractSelectionClauseType" abstract="true"/>

<xsd:element name="AbstractSortingClause" abstract="true"/>
<xsd:complexType name="AbstractSortingClauseType" abstract="true"/>

</xsd:schema>
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B.2.4 sort.xsd

<?xml
<xsd:

version="1.0" encoding="UTF-8"?>
schema

targetNamespace="http://www.opengis.net/fes/2.0"
xmlns:fes="http://www.opengis.net/fes/2.0"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"

el

ementFormDefault="qualified"

version="2.0.0">

<xsd:include schemalLocation="query.xsd"/>
<xsd:include schemaLocation="expr.xsd"/>

<!

ISO 19143:2010(E)

<
<
<X

<!
<!
<
<

<X

<X

<
</xsd

B.2.}

<?xm]]
<xsd:
t4
X1
X1
X1
X1
el
v

<X

-- SORTBY EXPRESSION

sd:element name="SortBy"
type="fes:SortByType"

substitutionGroup="fes:AbstractSortingClause"/>

sd:complexType name="SortByType">
<xsd:sequence>
<xsd:element name="SortProperty"

type="fes:SortPropertyType" maxOccurs="unbounded" />

</xsd:sequence>
xsd:complexType>
sd:complexType name="SortPropertyType">
<xsd:sequence>
<xsd:element ref="fes:ValueReference"/>
<xsd:element name="SortOrder" type="fes
</xsd:sequence>
xsd:complexType>
sd:simpleType name="SortOrderType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="DESC"/>
<xsd:enumeration value="ASC"/>
</xsd:restriction>
xsd:simpleType>
: schema>

b filterCapabilities.xsd

version="1.0" encoding="UTF-8"?>
schema

rgetNamespace="http? ) /www.opengis.net/fes/2.

Ins:fes="http://www.opengis.net/fes/2.0"
Ins:ows="http:{/ /Wwww.opengis.net/ows/1.1"
Ins:xsd="https’l7/www.w3.0rg/2001/XMLSchema"

:SortOpderType" minOccurs="0"/>

Ins:xml="htbp": //www.w3.0org/XML/1998 /namespace"

ementForfmDefault="qualified"
rsion=250.0">

sdfMmport namespace="http://www.w3.org/XML/1998/namespace"

schemal.ocation="http://www.w3.0rg/2001/xml.xsd" />

<xsd:import

namespace="http://www.opengis.net/ows/1.1"

schemaLocation="../../ows/1.1.0/owsAll.xsd"/>

<xsd:element name="Filter_Capabilities">

©I1SO

<xsd:complexType>
<xsd:sequence>
<xsd:element name="Conformance"

type="fes:ConformanceType" />

<xsd:element name="Id_Capabilities"

type="fes:Id_CapabilitiesType"/>
<xsd:element name="Scalar_Capabilities"
type="fes:Scalar_CapabilitiesType"

minOccurs="0"/>

<xsd:element name="Spatial_Capabilities"
type="fes:Spatial_CapabilitiesType"

minOccurs="0"/>

2010 — All rights reserved
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<xsd:element name="Temporal_Capabilities"
type="fes:Temporal_CapabilitiesType"
minOccurs="0"/>

<xsd:element name="Functions"
type="fes:AvailableFunctionsType" minOccurs="0"/>

<xsd:element name="Extended_Capabilities"
type="fes:Extended_CapabilitiesType"
minOccurs="0"/>

</xsd:sequence>

</xsd:

complexType>

</xsd:element>

<!-- CONFORMANCE -->
<xsd:complexType name="ConformanceType">
<xsd:sequence>

<!-- RES

<xsd:comg
<xsd:S
<X9
</xsd:
<xsd: g
</xsd:conf

<!-- SCAIL
<xsd:comy
<xsd:S
<X9

<X9
</xsd:
</xsd:conf
<xsd:elern
<xsd:d
</xsd:elsg
<xsd:comg
<xsd: S
<X9

</xsd:
</xsd:conf
<xsd:comy
<xsd: g

</xsd:conf
<xsd:simg
<xsd:y
<X9

d:element name="Constraint" type="ows:DomainType" maxOccurs="unbounded"/>

lsequence>

lexType>

RCE IDENTIFIERS -->

lexType name="Id_CapabilitiesType">

equence>

d:element name="ResourceIdentifier"
type="fes:ResourceldentifierType" maxOccurs="unbounded" />

lsequence>

lexType>
lexType name="ResourcelIdentifierType">
equence>
d:element ref="ows:Metadata" minOccurs="0"/>
sequence>
ttribute name="name" type="xsd:QName" use="required"/>

lplexType>

AR CAPABILITIES -->

lexType name="Scalar_CapabilitiesType">

equence>

d:element ref="fes:LogicalOperators" minOccurs="0"/>

d:element name="ComparisonOperators"
type="fes:ComparisonOperatorsType" minOccurs="0"/>

sequence>

lplexType>

ent name="LogicalOperators">

omplexType/>

ment>

lexType name="ComparisonOperatotrsType">

equence maxOccurs="unbounded">

d:element name="ComparigsonQperator"
type="fes:ComparisonOperatorType" />

sequence>

lplexType>

lexType name="CompatrisonOperatorType">

ttribute name=/mame"
types “fes:ComparisonOperatorNameType" use="required"/>
lplexType>
leType namefs"ComparisonOperatorNameType">
Inion>
d: simpleType>

<xsd:¥estriction base="xsd:string">
<xXsd:enumeration value="PropertyIsEqualTo"/>

sd:enumeration value=" PropertyTsNotEqualTo®

<xsd:enumeration value="PropertyIsLessThan"/>
<xsd:enumeration value="PropertyIsGreaterThan"/>
<xsd:enumeration value="PropertyIsLessThanOrEqualTo"/>
<xsd:enumeration value="PropertyIsGreaterThanOrEqualTo" />
<xsd:enumeration value="PropertyIsLike"/>
<xsd:enumeration value="PropertyIsNull"/>
<xsd:enumeration value="PropertyIsNil"/>
<xsd:enumeration value="PropertyIsBetween"/>
</xsd:restriction>

</xsd:simpleType>
<xsd:simpleType>

<xsd:restriction base="xsd:string">
<xsd:pattern value="extension:\w{2,}"/>
</xsd:restriction>

</xsd:simpleType>

</xsd:

union>
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</xsd:simpleType>
<xsd:complexType name="AvailableFunctionsType">
<xsd:sequence>
<xsd:element name="Function"
type="fes:AvailableFunctionType" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="AvailableFunctionType">
<xsd:sequence>
<xsd:element ref="ows:Metadata" minOccurs="0"/>
<xsd:element name="Returns" type="xsd:QName"/>
<xsd:element name="Arguments"
type="fes:ArgumentsType" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="name" tvpe="xsd:string" use="reqguired"/>
</xsd:complexType>
<ysd:complexType name="ArgumentsType">
<xsd:sequence>
<xsd:element name="Argument"
type="fes:ArgumentType" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<¥sd:complexType name="ArgumentType">
<xsd:sequence>
<xsd:element ref="ows:Metadata" minOccurs="0"/>
<xsd:element name="Type" type="xsd:QName"/>
</xsd:sequence>
<xsd:attribute name="name" type="xsd:string" use="required}/>
</xsd:complexType>

<!|-- SPATIAL CAPABILITIES -->
<¥sd:complexType name="Spatial_CapabilitiesType">
<xsd:sequence>
<xsd:element name="GeometryOperands"
type="fes:GeometryOperandsType"/>
<xsd:element name="SpatialOperators"
type="fes:SpatialOperatorsType" />
</xsd:sequence>
</xsd:complexType>
<¥sd:complexType name="GeometryOperandsType">
<xsd:sequence>
<xsd:element name="GeometryOperand" maxOccurs="unbounded">
<xsd:complexType>
<xsd:attribute name="name" type="xsd:QName" use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</Jxsd:complexType>
<Hysd:complexType name=("SpatialOperatorsType">
<xsd:sequence>
<xsd:element~nafe="SpatialOperator"
type="fes:SpatialOperatorType"
maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xqsd:complexType name="SpatialOperatorType">
<xsdu.Sequence>
<Xsd:element name="GeometryOperands"
type="fes:GeometryOperandsType"
minQccours="0"
</xsd:sequence>
<xsd:attribute name="name" type="fes:SpatialOperatorNameType"/>
</xsd:complexType>
<xsd:simpleType name="SpatialOperatorNameType">
<xsd:union>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="BBOX"/>
<xsd:enumeration value="Equals"/>
<xsd:enumeration value="Disjoint"/>
<xsd:enumeration value="Intersects"/>
<xsd:enumeration value="Touches"/>
<xsd:enumeration value="Crosses"/>
<xsd:enumeration value="Within"/>
<xsd:enumeration value="Contains"/>
<xsd:enumeration value="Overlaps"/>
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<xsd:enumeration value="Beyond"/>
<xsd:enumeration value="DWithin"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:pattern value="extension:\w{2,}"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

TEMPORAL CAPABILITIES
<xsd:complexType name="Temporal_ CapabilitiesType">
<xsd:sequence>
<xqd:element name="TemporalOperands"
type="fes:TemporalOperandsType" />
<xgd:element name="TemporalOperators"
type="fes:TemporalOperatorsType" />
</xsd:lsequence>
</xsd:conplexType>
<xsd:comglexType name="TemporalOperandsType">
<xsd: gdequence>
<xdd:element name="TemporalOperand" maxOccurs="unbounded">
<xsd:complexType>
<xsd:attribute name="name"
</xsd:complexType>
</¥sd:element>
</xsd:sequence>
</xsd:conplexType>
<xsd:comglexType name="TemporalOperatorsType">
<xsd: gdequence>
<xqd:element name="TemporalOperator"
type="fes:TemporalOperatorType"
maxOccurs="unbounded" />
</xsd:lsequence>
</xsd:conplexType>
<xsd:comglexType name="TemporalOperatorType">
<xsd: dequence>
<xdqd:element name="TemporalOperands"
type="fes:TemporalOperandsType"
minOccurs="0"/>

<!-- -=>

type="xsd:QName" use="required"/>

</xsd:
<xsd: g

sequence>
ttribute name="name"
type="fes:TemporalOperatorNameType" use="required"/>

</xsd:conplexType>

<xsd:simg
<xsd: U
<xX9

leType name="TemporalOperatorNameType">

Inion>

d:simpleType>
<xsd:restriction bése="xsd:string">

<xsd:enumeration“~value="After"/>
<xsd:enumeration value="Before"/>
<xsd:enumeraFion value="Begins"/>
<xsd:enumération value="BegunBy"/>
<xsd:enufleration value="TContains"/>
<xsd®entmeration value="During"/>
<xsdsenumeration value="TEquals"/>
£x8d:enumeration value="TOverlaps"/>
<xsd:enumeration value="Meets"/>
sd.enumeration value="Qver] QI\I\DHR L
<xsd:enumeration value="MetBy"/>
<xsd:enumeration value="Ends"/>
<xsd:enumeration value="EndedBy"/>

</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:string">

<xsd:pattern value="extension:\w{2,}"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>
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<!-- EXTENSION CAPABILITIES -->
<xsd:complexType name="Extended_CapabilitiesType">
<xsd:sequence>
<xsd:element name="AdditionalOperators"
type="fes:AdditionalOperatorsType" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="AdditionalOperatorsType">
<xsd:sequence>
<xsd:element name="Operator"
type="fes:ExtensionOperatorType"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xgd:complexTvpe name="ExtensionOperatorTvpe">
<xsd:attribute name="name" type="xsd:QName" use="required"/>
</xsd:complexType>

</xsd:schema>

B.2.6 filterAll.xsd

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

<xsdischema
tgdrgetNamespace="http://www.opengis.net/fes/2.0"
xmlns:fes="http://www.opengis.net/fes/2.0"
xnlns:xsd="http://www.w3.0rg/2001/XMLSchema"
ellementFormDefault="qualified"
vdrsion="2.0.0">

<®sd:include schemaLocation="query.xsd"/>

<®sd:include schemaLocation="filter.xsd"/>

<¥sd:include schemalocation="sort.xsd"/>
</xsd:schema>
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Annex C
(informative)

Examples

C.1 General considerations

This annex (
these examp
web feature

C.2 XPath

To practicall

the descriptipn of an XML encoded object consider the fictitious feature Person,defined by the following

Schema doc

<?xml versid
<schema
targetNamg
xmlns :myng
xmlns:gml3
xmlns :xsds
xmlns="ht4
elementFor]
version="1

<import ng

schemglLocation="http://schemas.opengis.net/gml/3.2.1/gml.xsd" />

<complexTy
<sequencsg
<elemen
</sequend
<attribuf
</complexT
<element n
substi]
<complexTy
<complex(
<extensg
<sequs§
<els

<elsg

<si

ontains a number of examples of filters. Since filters are meant to be part of larger s€hg
les represent XML fragments that would likely be embedded in another XML document, 'su
bervice request.

example

illustrate the use of XPath expressions for referencing the XML elements and attributes

iment:

n="1.0" ?>

space="http://www.someserver.com/myns"
="http://www.someserver.com/myns"
"http://www.opengis.net/gml/3.2"
"http://www.w3.0rg/2001/XMLSchema"
[o://www.w3.0rg/2001/XMLSchema"
mDefault="qualified"

.0">

mespace="http://www.opengis.net/gml4A3.2"

[oe name="PersonPropertyType">

>

t ref="myns:Person"/>

e>

eGroup ref="gml:AssociatibnAttributeGroup"/>
ype>

ame="Person" type=/myns:PersonType"

tutionGroup="gmls+AkstractFeature"/>

[pe name="PersonTlype">

ontent>

ion base="gm¥:AbstractFeatureType">

nce>

ment names’insuranceNumber" type="xsd:string"/>

ment mame="lastName">
mp LETYpe>
restriction base="string">

<
</s
</el

mas,
Ch as

ithin
XML

<maxlLength wvalue="30"/>

/restriction>
impleType>
ement>

<element name="firstName">

<si
<

<
</s
</el
<ele
<ele
<ele

<ele

60

mpleType>

restriction base="string">

<maxLength value="10"/>

/restriction>

impleType>

ement>

ment name="age" type="gml:MeasureType" nillable="true"/>
ment name="sex" type="string"/>

ment name="spouse" type="myns:PersonPropertyType"
minOccurs="0"/>

ment name="location"

type="gml:PointPropertyType" minOccurs="0"/>
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<element name="mailAddress"
type="myns:AddressPropertyType" minOccurs="0"/>
<element name="phone" type="xsd:string"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="AddressPropertyType">
<sequence>
<element name="Address" type="myns:AddressType"/>
</sequence>
</complexType>
<complexType name="AddressType">
<gseguence
<element name="streetName">
<simpleType>
<restriction base="string">
<maxLength value="30"/>
</restriction>
</simpleType>
</element>
<element name="streetNumber">
<simpleType>
<restriction base="string">
<maxLength value="10"/>
</restriction>
</simpleType>
</element>
<element name="city">
<simpleType>
<restriction base="string">
<maxLength value="30"/>
</restriction>
</simpleType>
</element>
<element name="province">
<simpleType>
<restriction base="string">
<maxLength value="30"/>
</restriction>
</simpleType>
</element>
<element name="postalCode">
<simpleType>
<restriction base="string">
<maxLength value="15"V>
</restriction>
</simpleType>
</element>
<element name="country">
<simpleType>
<restrictiepns/base="string">
<maxLength value="30"/>
</respriCtion>
</simpleType>
</element>
</|seglience>
</dofpl exType>
</scHems

Example instances of the feature type “Person” might be:

<Person

xmlns="http://www.someserver.com/myns"

xmlns:gml="http://www.opengis.net/gml/3.2"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.someserver.com/myns
http://www.pvretano.com/Test/Person.xsd"

gml:id="P1l">

<insuranceNumber>345678345</insuranceNumber>

<lastName>Smith</lastName>

<firstName>John</firstName>

<age uom="vyears">35</age>

<sex>male</sex>
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<spouce x1

ink:href="pP2"/>

<location>

<gml:Point gml:id="PT1" srsName="urn:ogc:crs:EPSG::4326">

<gml:pos>10 10</gml:pos>

</gml:Poi

nt>

</location>
<mailAddress>
<Address>
<streetName>Main</streetName>
<streetNumber>10</streetNumber>
<city>SomeTown</city>
<province>Ontario</province>

<postal

Code>M1R1K9</postalCode>

<country>Canada</country>

</Address

>

</mailAddy
<phone>41§
<phone>414§
</Person>

<Person
xmlns="ht4
xmlns:gmls
xmlns:xsis

ess>
1234567</phone>
8901234</phone>

[0 : / /www.someserver.com/myns"
"http://www.opengis.net/gml/3.2"

xsi:schemglLocation="http://www.someserver.com/myns

gml:id="P2
<insurancs
<lastName
<firstNamg
<age uom="|
<sex>femal
<spouce x|
<location
<gml:Poin
<gml : pg
</gml:Poil
</location
<mailAddr{
<Address
<streey
<streeq
<city>9
<provin
<postall
<county
</Addresd
</mailAddy
<phone>41§
<phone>41§
</Person>>

Using XPath
of a Person
(omitting the

http://www.pvretano.com/Test/Person.xsd"
">

INumber>111222333</insuranceNumber>
Smith</lastName>

>Jane</firstName>

[years">32</age>

e</sex>

[Name>Main</streetName>
[Number>10</streetNumber>
omeTown</city>
ce>Ontario</province>
Code>M1R1K9</postalCode>
[y>Canada</country>

>

ess>

1234567</phone>
5678901</phone>

namespace qualifiers for the sake of clarity).

"http://www.w3.0rg/2001/XMLSchema-instance"

ink:href="#P1"/>

t gml:id="PT1" srsName="urn:ogc:crs:EPSG: :4326 ">
s>15 31</gml:pos>

nt>

>

SS>

(as defined: inW3C XML Path Language) expressions, each XML element within the descrjption
feature thab is the root element of an XML document can be referenced as shown in Table C.1
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Table C.1 — XPath expressions and property values for Person example

XPath Expression in Person element Alternate XPath Expression in XML Example Property Value
context document context
insuranceNumber Person/insuranceNumber 111222333
lastName Person/lastName Smith
firstName Person/firstName Jane
age Person/age 32
sex Person/sex female
spouge Rersenispous #R4
locatipn Person/location <gml:Point>
<gml:pos>15 31</gml:pos>|
</gml:Point>
mailAddress/Address/streetNumber Person/mailAddress/Address/streetNumber 10
mailAddress/Address/streetName Person/mailAddress/Address/streetName Main St,
mailAddress/Address/city Person/mailAddress/Address/city SomeTown
mailAlddress/Address/province Person/mailAddress/Address/province Ontario
mailAddress/Address/postalCode Person/mailAddress/Address/postalCode M1R1K9
mailAddress/Address/country Person/mailAddress/Address/country Canada
phong[1] Person/phonel[1] 416-123-4567
phong[2] Person/phonel[2] 416-567-8901

In th|s instance, each relative location path begins with the root element of the feature prpperty being

refer

nced. This simply corresponds to the name ‘of the feature property. Optionally, each XML element within

the description can be referenced with the relative location path beginning with root element of the feature (i.e.
the name of the feature type). Thus the lastName property could be reference as Person/lastNgame, the City

element could be referenced as Person/mailAddress/Address/city and so on.

Each| step of the path is compose@.of the abbreviated child:: axis specifier (i.e. the axis specffier child:: is
omitted) and the name of the specified XML element within the description which is of node type ¢lement.

The ¢ardinality of the phong element is greater than 1 and phone property values appear multip|e times. The
specific element being réferenced is indicated using the predicates [7] and [2]. The predicate [1] is used to

indic
of thg phone element,

C3

The

XPath predicate example

purpose of this example is to illustrate the use of XPath predicates to identify specific datd

te the first occurrfence of the Phone element. The predicate [2] is used to indicate the second occurrence

elements to

test if a Filter expression.

Consider the following sample dataset:

<?xml version="1.0" ?>

<wfs:FeatureCollection
timeStamp="2008-09-07T19:00:00"
numberReturned="2"
numberMatched="unknown"

xmlns="http://www.someserver.com/myns"
xmlns:myns="http://www.someserver.com/myns"
xmlns:wfs="http://www.opengis.net/wfs/2.0"
xmlns:gml="http://www.opengis.net/gml/3.2"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="http://www.

© 1SO 2010 — All rights reserved

opengis.net/wfs/2.0

63


https://standardsiso.com/api/?name=a882a9945a57bf88547e5458744ae08c

ISO 19143:2010(E)

http://schemas.opengis.net/wfs/2.0.0/wfs.xsd
http://www.someserver.com/myns
http://www.someserver.com/schemas/BuildingSchema.xsd">

<wfs:member>
<Building gml:id="B1l">
<name>City hall</name>
<addresses>
<Address>
<city>Bonn</city>
<street>Oxfordstrasse</street>
<number>1</number>
</Address>
<Address>
<city>Bonn</city>

<stryeet>Breitestrasse</street>
<nunfper>5</number>
</Addyess>
</addrgsses>
</Building>
</wfs:memder>
</wfs:FeatureCollection>

The following filter expression can be used to select all Building features in “Oxfordstrasse 1”:

<fes:Filter
<fes:PropgqrtyIsEqualTo>

<fes:ValugReference>/Building/addresses/Address [street="'0xfordstrasge) ] /number</fes:ValueReferd

<fes:Litdral>1l</fes:Literal>
</fes:ProgertyIsEqualTo>
</fes:Filterp

C.4 XPath schema-element() example

The schemga-element() function is a built-in XPath function (see W3C XML Path Language) that te

element to sge if it is the same substitution group as thie-function argument.

Consider thelexamples XPath expression:

/Person/mailAddress/USAddress/streetName

Person is th¢ feature type name, mailAddress is a property of the type Person, USAddress is the prd

nce>

5t an

perty

type of the mailAddress, streetName-s a property of the Address type. Now consider the XPath expressi¢n:

/Person/maillaAddress/schemac~el€ment (Address) /streetName

In this case,|the WES ‘shall consider the property streetName of all subtypes of Address, i.e. USAdQ

EUAddress, AUAddress.

ress,

C.5 Filter examples

EXAMPLE 1
A simple non-spatial filter checking to see if SomeProperty is equal to 100.

<fes:Filter
xmlns:fes="http://www.opengis.net/fes/2.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.opengis.net/fes/2.0
http://schemas.opengis.net/filter/2.0.0/filterAll .xsd">
<fes:PropertyIsEqualTo>
<fes:ValueReference>SomeProperty</fes:ValueReference>
<fes:Literal>100</fes:Literal>
</fes:PropertyIsEqualTo>
</fes:Filter>
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A simple non-spatial filter comparing a property value to a literal. In this case, the DEPTH is checked to find instances
where it is less than 30 - possibly to identify areas that need dredging.

<fes:

Filter

xmlns:fes="http://www.opengis.net/fes/2.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.opengis.net/fes/2.0
http://schemas.opengis.net/filter/2.0.0/filterAll.xsd">
<fes:PropertyIsLessThan>
<fes:ValueReference>DEPTH</fes:ValueReference>
<fes:Literal>30</fes:Literal>
</fes:PropertyIsLessThan>

</feg

i

EXANM

This ¢
interal
intera

<fes:
play
play
play
xd
hy
hy
hy
<f

<
</ fed

An al

<fes:
X1
X0
X0
X9
hy
hy
hy
<f

PLE 3

Ins:gml="http://www.opengis.net/gml/3.2"
Ins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
i:schemaLocation="http://www.opengis.net/fes/2.0
tp://schemas.opengis.net/filter/2.0.0/filterAll .xsd
tp://www.opengis.net/gml/3.2
tp://schemas.opengis.net/gml/3.2.1/gml.xsd">
es:Not>
<fes:Disjoint>
<fes:ValueReference>Geometry</fes:ValueReferenece>
<gml:Envelope srsName="urn:ogc:def:crs:EPSG:4326">
<gml:lowerCorner>13.0983 31.5899</gml: kowérCorner>
<gml :upperCorner>35.5472 42.8143</gmlupperCorner>
</gml:Envelope>
</fes:Disjoint>
fes:Not>
:Filter>

Filter
Ins:fes="http://www.opengis/.net/fes/2.0"
Ins:gml="http://www.opengis.net/gml/3.2"
Ins:xsi="http://www.Ww3\ erg/2001/XMLSchema-instance"
i:schemaLocation="Http": //www.opengis.net/fes/2.0
tp://schemas.opengis’.net/filter/2.0.0/filterAll .xsd
tp://www.opengiss .net/gml/3.2
tp://schemasopengis.net/gml/3.2.1/gml.xsd">
es : BBOX>
<fes:ValueReference>Geometry</fes:ValueReference>
<gml:Ehvedope srsName="urn:ogc:def:crs:EPSG::4326">
<gml : lowerCorner>13.0983 31.5899</gml:lowerCorner>
<gml : upperCorner>35.5472 42.8143</gml :upperCorner>
£/lgml :Envelope>

<

fes. BBO

fernative encoding of this filter could have used to fes:BBOX element:

bxample encodes a simple spatial filter. In this case, one is finding all features that have ;a.geometry that spatially
Cts with the specified bounding box. The expression NOT DISJOINT is used to exclude.all featurgs that do not

ct with the bounding box; in other words identify all the features that interact with the bounding box in spme way.
Filter
Ins:fes="http://www.opengis.net/fes/2.0"

</fes

:Filter>

EXAMPLE 4

In this example, Examples 2 and 3 are combined with the logical operator AND. The predicate is thus interpreted as
seeking all features that interact with the specified bounding box and have a DEPTH value of less than 30 m.

<fes:

Filter

xmlns:fes="http://www.opengis.net/fes/2.0"
xmlns:gml="http://www.opengis.net/gml/3.2"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

XS
ht
ht
ht
<f

©I1SO

i:schemalLocation="http://www.opengis.net/fes/2.0

tp://schemas.opengis.net/filter/2.0.0/filterAll.xsd
tp://www.opengis.net/gml/3.2
tp://schemas.opengis.net/gml/3.2.1/gml.xsd">
es:And>
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<fes:PropertyIsLessThan>
<fes:ValueReference>DEPTH</fes:ValueReference>
<fes:Literal>30</fes:Literal>

</fes:

PropertyIsLessThan>

<fes:Not>
<fes:Disjoint>

<fes:ValueReference>Geometry</fes:ValueReference>
<gml:Envelope srsName="urn:ogc:def:crs:EPSG::4326">
<gml:lowerCorner>13.0983 31.5899</gml:lowerCorner>
<gml :upperCorner>35.5472 42.8143</gml :upperCorner>
</gml:Envelope>

</fes:Disjoint>

</fes:

Not>

</fes:And>

</fes:Filte

>

EXAMPLE 5

A fes:Filter eld
case, any ope
within the fes:

A filter applied

<fes:Filter
xmlns: feq
xmlns:xsi
xsi:schen
http://sd
<fes:Resd
<fes:Resd
<fes:Resd
<fes:Resd
<fes:Resd
<fes:Resd
</fes:Filtern

EXAMPLE 6

The following
named DISPE

<fes:Filter
xmlns: feq
xmlns:xsi
xsi:schen
http://sd
<fes:Prog
<fes:H

<f4

</fes:
<fes: [
</fes:Prg
</fes:Filtern

EXAMPLE 7

bment can also be used to identify an enumerated set of feature instances or feature components.
ration that included this filter block would be limited to the feature instances or feature components
Filter element.

to a GML version 3 data store:
="http://www.opengis.net/fes/2.0"

="http://www.w3.0rg/2001/XMLSchema-instance"
alLocation="http://www.opengis.net/fes/2.0

hemas.opengis.net/filter/2.0.0/filterAll.xsd">
lurceId rid="TREESA_1M.1234"/>

lurceId rid="TREESA_1M.5678"/>

lurceId rid="TREESA_1M.9012"/>

lurceId rid="INWATERA_1M.3456"/>

lurceId rid="INWATERA_1M.7890"/>

lurceId rid="BUILTUPA_1M.4321"/>

>

filter includes the encoding of a function. This filter identifies all features where the sine() of the pr
RSION_ANGLE is 1.

="http://www.opengis.net/fes/2.0"
="http://www.w3.0rg/2001/XMISchema-instance"
aLocation="http://www.opengis.net/fes/2.0
hemas.opengis.net/filters2.0.0/filterAll.xsd">
ertyIsEqualTo>

lunction name="SINY>
s:ValueReference>BISPERSION_ANGLE</fes:ValueReference>
Function>

iteral>l</fe§iliteral>

lpertyIsEquaiTo>

>

This example

n this
listed

bperty

pssumes that the server advertises support for a function called “Add” in its filter capabilities docume

t. The

example encodes a filter that includes an arithmetic expression. This filter is equivalent to the expression
PROPA = PROPB + 100.

<fes:Filter
xmlns: fes
xmlns:xsi

="http://www.opengis.net/fes/2.0"
="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.opengis.net/fes/2.0

http://sc
<fes:Prop

hemas.opengis.net/filter/2.0.0/filterAll.xsd">
ertyIsEqualTo>

<fes:ValueReference>PROPA</fes:ValueReference>

<fes:F

<fe

<fe

</fes:
</fes:Pro
</fes:Filter

66

unction name="Add">
s:ValueReference>PROPB</fes:ValueReference>
s:Literal>100</fes:Literal>

Function>

pertyIsEqualTo>

>
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