INTERNATIONAL ISO
STANDARD 19150-4

First edition
2019-05

Geographic information =
Ontology —

Part 4:
Service ontology

Information géographique -+ Ontologie —

Partie 4: Ontologie de.$ervice

Reference number
1SO 19150-4:2019(E)

©1S0 2019


https://standardsiso.com/api/?name=980fd31efee4369b587c7ebc76820ca3

ISO 19150-4:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=980fd31efee4369b587c7ebc76820ca3

ISO 19150-4:2019(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 iv
IIEIOAUCTION. ......ooooo etk 881888558 v
1 S0P ... 1
2 NOTTNATIVE FEECI@INICES .........oocco e 1
3 Terms, definitions, abbreviated terms, and NAMESPACES.................coccccoerioriosireesiseessiise s 1
3.1 Terms and definitions 2
3.2 Abbreviated terms........ .5
3.3 Namespaces..... w5
CONFOTIMATICE. ... e e
5 GeoWeb service ontology frameWorK...............e S e
5.1 L0 1<) - | ORI s
5.2 GeoWeb service identification and description....
521 General..eeeeeeeeeeseeeeseren
5.2.2  GeoWeb service identification.............
5.2.3  GeoWeb service description.........
5.2.4  Taxonomy and function...................
5.2.5  GeoWeb Service taXOnomy ...y e
5.2.6  GeoWeb Service funCtion ... S
5.2.7  GeoWeb service lifecycle
5.2.8  Service parameters............... .
5.2.9  Service cost...........
5.3 GeoWeb service capabilities.
53.1  General...it @i
5.3.2  GeoWeb service capability ...
FSTHS T0C TR ol01 0 v Uy O O
5.3.4  Performance.
LTI TR T <01 U 1 L) S
5.4 GeOWeD SErvice MetaAtata ...
54.1 General
54.2 GeoWeéb)service metadata
6 OWL ontology of GeoWeb service
6.1 GEIITALCamy e85
6.2 SEIVICETOQUITEIMIEIITS w.....oooiieiieie e
6.3 Capability requirements
6.4  MEtadata rEQUITEIMEIITS ...
Annex A (nermative) AbStract teSE SUITE ... e 38
AnDexB (INfOrmative) USE CASES............ooiroiiriieisesetseee st 47
AnnexC (infnrmnﬁvp) owlL resouwrces 50
BIDIEOZTAPIY ... 51

© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=980fd31efee4369b587c7ebc76820ca3

ISO 1915

0-4:2019(E)

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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The Semantic Web has introduced the Web of data. The Web of data is essentially an extension of the Web
oriented towards machine-processable data as opposed to documents. It could be seen as a tremendous
worldwide open database that people can query from their own perspective, understanding, or
abstraction of real-world phenomena or events and get accurate, detailed, and appropriate answers
as people communicate between each other. This approach involves reasoning capabilities based on
ontologies. The Semantic Web brings new opportunities for the geographic information realm to lay out
a new generation of standards in order to benefit from these in achieving semantic interoperability of
geographic information

Fundamentally, ontology comes from philosophy and refers to the study of the nature. of the world
itself. The information technology and artificial intelligence communities borrowed the’term ontology
for [the explicit specification of a conceptualization[2]. In geographic informationxentology consists
of 4 formal representation of phenomena of a universe of discourse with an tthderlying yocabulary
including definitions and axioms that make the intended meaning explicit and describe phenomena

gy can be
formalized differently ranging from weak to strong semantics: taxonomy, thesaurus, conceptual model,

logilcal theoryl2l.

On the Semantic Web, ontology defines the meaning of dataiand describes it in a format thaft machines
and|applications can read. An application using data also has access to their inherent semantjcs through
thelontology associated with it. Ontologies can support‘integration of heterogeneous data cpptured by
different communities by relating them based on theif’semantic similarity. The W3C has prpposed the
Welb Ontology Language (OWL) family of knowledge-representation languages for authoring ontologies
chafacterised by formal semantics on the Web[3}£36].

d how the
hn support
der which

[SO[19101-1 introduces the fundamental rele of semantics in geographic information, an
new technologies such as the Web, the Semantic Web, and many other emerging ways c
intgroperability in the field of geographic information. It also provides an umbrella uf

addiitional specific reference models on particular facets of geographic information stang

|lardization

woyld be required. This document, introduced by ISO/TS 19150-1, particularly contribiyites to the

desfription of geographic infermation service components and their behaviour for data
purposes over the Web andto-cast ISO geographic information standards to benefit from a
the|Semantic Web by the-way of ontologies as identified in ISO 19101-1.

Gedgraphic informationWeb services are important components that compose the Web. Th
Web can contribGte”to facilitate the interaction between them by introducing an of

[processing
hd support

e Semantic
tology for
b automate
ation with
hformation
to support
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Scope

5 document sets a framework for geographic information service ontology and the’des
braphic information Web services in Web Ontology Language (OWL).

. is the language adopted for ontologies.

5 document makes use of service metadata (ISO 19115-1) and servieé definitions (
bnever appropriate.

elation to ISO 19101-1:2014, 6.2, this document defines dnd‘formalizes the following pur
geographic information reference model:

geographic information service components and their behaviour for data processing pur
the Web, and

OWL ontologies to cast ISO/TC 211 standards to benefit from and support the Semantic

elation to ISO 19101-1:2014, 8.3, this document addresses the Meta:Service foundation
braphic information reference model,

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements)of this document. For dated references, only the edition cited 3
ated references, the'latest edition of the referenced document (including any amendmen

19103, Geogrdphic information — Conceptual schema language
19115-14Geographic information — Metadata — Part 1: Framework

19119;-Geographic information — Service

ISO

cription of

SO 19119)

5 document does not define semantics operators, rules for ontologies, and does not develop any
application ontology.

pose of the

poses over

Web.
of the ISO

Pir content
pplies. For
[s) applies.

19150-2, Geographic information — Ontology — Part 2: Rules for developing ontologies

in the Web

Ontology Language (OWL)

3

For

Terms, definitions, abbreviated terms, and namespaces

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

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/
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3.1 Terms and definitions

3.1.1

aggregation

<UML> special form of association (3.1.2) that specifies a whole-partrelationship between the aggregate
(whole) and a component part

Note 1 to entry: See <UML> composition (3.1.8).

[SOURCE: ISO 19103:2015, 4.1]

3.1.2
associatioLl
<UML> serhantic relationship that can occur between typed instances

Note 1 to ertry: A binary association is an association among exactly two classifiers (including the'possibility of
an associatipn from a classifier to itself).

[SOURCE: ML 2]

3.1.3
attribute
<UML> feature within a classifier that describes a range of values that instances of the classifier may hold

[SOURCE: /ML 1]

3.1.4
cardinality
<UML> nuber of elements in a set

Note 1 to enftry: Contrast with multiplicity (3.1.17), which is €he range of possible cardinalities a set may hold
[SOURCE: UML 1]

3.1.5
class
<OWL> sef of individuals (3.1.14)

[SOURCE: QWL]

3.1.6
class
<UML> depcription of a¢set’of objects that share the same attributes (3.1.3), operations, methpds,

relationshIs, and semantics

[SOURCE: ML 1]

3.1.7
codelist
value domain including a code for each permissible value

[SOURCE: ISO 19136:2007, 4.1.7]

3.1.8

composition

<UML> aggregation (3.1.1) where the composite object (whole) has responsibility for the existence and
storage of the composed objects (parts)

[SOURCE: UML 2]

2 © IS0 2019 - All rights reserved
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3.1.9

constraint

<UML> condition or restriction expressed in natural language text or in a machine readable language
for the purpose of declaring some of the semantics of an element

[SOURCE: UML 2]

3.1.10
data property
<OWL> semantic association (3.1.2) between an individual (3.1.14) and a typed literal (3.1.15)

NotfTto entry: Data propertles were sometimes referred to as concrete propertles 1n UeSCFlpthH 1l OgiC.
[SOPRCE: OWL]

3.111
datp type
spefification of a value domain with operations allowed on values in this domain

EXAMPLE xsd:string, xsd:integer, xsd:decimal.

Note 1 to entry: Datatypes are distinct from classes of individuals (3.1.14),thelatter are denoted by URIs and may
be used by reference.

[SOPRCE: ISO 19103:2015, 4.14, modified — EXAMPLE and Néte 1 to entry have been replacgd.]

3.1{12

domain
<ontology> restriction to constrain the subject class which participates in a subject{predicate-
obj¢ct triple

3.1{13

gernjeralization
<UNIL> taxonomic relationship between-a more general element and a more specific elerhent of the
sanje element type

Note¢ 1 to entry: An instance of the more specific element can be used where the more general elemenit is allowed.
[SOURCE: UML 2]

3.1114
indjvidual
instlance of a class((8:1.5)

Note 1 to entry:\“Individual” refers to a resource belonging to the extension of the class.
[SOPRCE: OWL Web Ontology Language Guide — modified]

3.1{15

literal value

literal

constant, explicitly specified value

EXAMPLE “1"~xsd:integer, “abc””*xsd:string.
Note 1 to entry: This contrasts with a value thatis determined by resolving a chain of substitution (e.g. a variable).

[SOURCE: ISO 19143:2010, 4.15]

© IS0 2019 - All rights reserved 3
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3.1.16
metadata

information about a resource

[SOURCE: I
3.1.17

SO 19115-1:2014, 4.10]

multiplicity
<UML> specification of the range of allowable cardinalities that a set may assume

[SOURCE: I

S0 19103:2015, 4.24]

3.1.18
object pr

<OWL> seinantic association (3.1.2) between a pair of individuals (3.1.14)

Noteltoe
[SOURCE:

3.1.19
ontology
formal rep
including d
their intert

[SOURCE: ]

3.1.20

property
<RDF> rel4

[SOURCE: RDF]

3.1.21
property i
<OWL> sp
cardinaliti

[SOURCE:

3.1.22
range
<ontology;
object trip

Note 1 to en
relation.

erty

ry: Object properties have sometimes been referred to as ‘abstract properties’ in Description Ld

WL]

Fesentation of phenomena of a universe of discourse (3.1.23), wibh an underlying vocabu
efinitions and axioms that make the intended meaning explicit and describe phenomena
elationships

SO 19101-1:2014, 4.1.26]

tion between subject resources and objectrésources

estriction
pcial kind of class (3.1.5) déscription through the definition of constraints on values
S

DWL]

> restriction<to constrain the class of objects which participate in a subject-predic
e

try;/A\range restriction can be thought of as a type constraint on the value of a function or range

gic.

ary

and

and

hte-

of a

3.1.23

universe of discourse
view of the real or hypothetical world that includes everything of interest

[SOURCE: 1

SO 19101-1:2014, 4.1.38]
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3.2 Abbreviated terms

OWL Web Ontology Language (version 2)

RDF Resource Description Framework

RDFS RDF Schema

SKOS Simplified Knowledge Organization System
UML Unified Modeling Language

UR] Universal Resource Identifier

3.3| Namespaces

191/50-4service Requirements class for the identification amd description o
GeoWeb services http://standards.isotc21t.0rg/iso19150/
-4/1/req/geowebServiceldenficationAndDescription/

19150-4service-conf Conformance class for the identification and description of
GeoWeb Services http://standapds.isotc211.org/iso19150/
-4/1/conf/geowebServiceldéentificationAndDescription/

191550-4capabilities Requirements class for, the'capabilities of GeoWeb ser-
vices http://standards.isotc211.org/is019150
-4 /req/geowebSeryiceldenficationAndDescription/

19150-4capabilities-conf Conformance class for the capabilities of GeoWeb Ser-
vices http://standards.isotc211.org/is019150/
-4/1/conf/GeoWebServiceCapabilitiesgeowebServiceCapabhilities/

19150-4metadata Reguirements class for the metadata of GeoWeb ser-
vices http://standards.isotc211.org/iso19150/
~4/1/req/geowebServiceMetadata/

19150-4metadata-conf Conformance class for the metadata of GeoWeb Ser-
vices http://standards.isotc211.org/is019150/
-4/1/conf/geowebServiceMetadata/

191/50-4 0wl Requirements class for the OWL ontology http://standardslisotc211
.org/is019150/-4/1/req/owl/

191f50-4 owl>cConf Conformance class for the OWL ontology http://standards.ijsotc211
.org/iso19150/-4/1/conf/owl/

4 Conformance

Any service description claiming conformance with this document shall pass the requirements
described in the abstract test suite, presented in Annex A.

The abstract test suite is organized in four conformance classes (name and namespace) that address
the following purposes:

— Geographic information Web service identification and description (19150-4service-conf);
— Geographic information Web service capabilities (19150-4capabilities-conf);

— Geographic information Web service metadata (19150-4metadata-conf); and

© IS0 2019 - All rights reserved 5
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Geographic information Web service ontology (19150-40owl-conf).

5 GeoWeb service ontology framework

5.1 General

Clause 5 sets the framework for the description of GeoWeb services. This framework is based on
ISO 19119 for the description of geospatial services and 1SO 19115-1 which defines the elements for
the documentation of such services through service metadata. These two international standards set

a foundati
illustrated

OWL-S
2004);

OWL-§

Web S

Semanftic Web Services Ontology (SWSO) (W3C Member Submission 9 September 2005);

n for tha dafinition of CoWoh carvica antaloay frearmawuzarle Thic framauarly ¢ haran
H—Fer—ne—aeHHtoh—o6—otovvre bS5t ece—-ohito 0 gy WS e WwWoI51ereq

in UML. It also has been developed with consideration of the following documents:

: Semantic Markup for Web Services (OWL-S 1.1) (W3C Member Submission 22‘Noven

: Semantic Markup for Web Services (OWL-S release 1.2);

brvice Modeling Ontology (WSMO) (W3C Member Submission 3 June’2005);

fter

ber

— WSMO-Lite: Lightweight Semantic Descriptions for Services on the'Web (W3C Member Submission
23 August 2010);

— 0GC Web Service Common Implementation Specification, version 2.0.0, document #06-121r9.

This framgwork has been developed to support the use cases'that are documented in Annex B.

The GeoWEb service framework consists of four elements that are GeoWeb service identificatfion,

GeoWeb sefrvice description, GeoWeb service capabilities, GeoWeb service metadata.

This document requires the use of standard HTTP\URIs to identify resources in geographic information

for the purpose of ontologies. The URI structures are defined in ISO 19150-2:2015, Annex B.

The requirements for representing ~“GeoWeb Services in OWL ontologies compfise

three lequirements classes, identified as http://standards.isotc211.org/iso19150/

-4/1/req/deowebServiceldenficatiofnAndDescription/ (i.e. 19150-4service), http://standards.isotd211

.org/is019150/-4/1/req/geowebServiceCapabilities/ (i.e. 19150-4capabilities) and http://standqrds

dsotc211.0kg/is019150/-4/1/req /geowebServiceMetadata/ (i.e. 19150-4metadata).

5.2 GeoWeb serviceidentification and description

5.2.1 Geperal

The requirfeménts for the identification and description of GeoWeb services are listed in Table 1 and

illustrated[ih”UML in Figure 1.

Table 1 — Requirements class for GeoWeb service identification and description

Requirements class
19150-4service = http://standards.isotc211.org/is019150
-4/1/req/geowebServiceldenficationAndDescription/
Target type Ontology Framework
Dependency http://standards.iso.org/iso/19103/ed-2/en/ (Conceptual schema language)
Dependency http://standards.iso.org/iso/19119/ed-2/en/ (Service), clause 10
Requirement 19150-4service:GeoWebServiceldentification
Requirement 19150-4service:GeoWebServiceDescription
6 © IS0 2019 - All rights reserved
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Table 1 (continued)

Requirements class

Requirement 19150-4service:TaxonomyAndFunction
Requirement 19150-4service:GeoWebServiceTaxonomy
Requirement 19150-4service:GeoWebServiceFunction
Requirement 19150-4service:GeoWebServiceLifeCycle
Requirement 19150-4service:ServiceParameters
Requirement 19150-4service:ServiceCost

GeoWebServiceldentification

identifier: URI

name: CharacterString

taxonomyAndFunction: TaxonomyFunctionPair [1..¥]
lifeCycle: GeoWebServiceLifeCycle [1..¥]

+ o+ o+ o+

+description 1

ServiceParameters

GeoWebServiceDescription
H parameter: CharacterString [0..%]

+parameters

+
+ description: CharacterString L~ %" input: CharacterString [0..¥]
+ subject: GenericName + output: CharacterString [0..*]
+ version: CharacterString D1 |+ precondition: CharacterString [0..%]
+ date: CI_Date [0..*] + result: CharacterString [1..¥]
+ language: LanguageCode [1..*]
+ source: URI[0..¥]
+ contact: CI_Responsibility [0..¥] +serviceCRfthgInformation SV_OperationChainMetadata
+ rights: CharacterString [0..*] i .

. N k> + name: CharacterString
+  cost: ServiceGosH[CAT + description: CharacterString [0..1]
+ url: URT[0..%] 0.*

TaxonomyFunctionPair

+ taxonomy: GeoWebServiceTaxonemy
+ function: GeoWebServiceFundtion [0..*]

constraints
{self.taxonomy = "geographieBoundaryHumanlInteraction" implies self.function.oclAsType(GeoWebBoundaryHumanlInteractionServiceFunction)
{self.taxonomy = "gepgrapliicModelInformationManagement" implies self.function.oclAsType(GeoWebcW orkflowTaskFunction)}
{self.taxonomy = geographicWorkflowTaskManagement" implies self.function.oclAsType(GeoWebW orkflowTaskManagementFunction)}
{self.taxonomy,=, "gesgraphicProcessing" implies self.function.oclAsType(GeoWebProcessingFunction)}
{self.taxonomy& "geographicProcessingSpatial" implies self.function.oclAsType(GeoWebProcessingSpatialFunction)}
{self.taxonomy = "geographicProcessingThematic" implies self.function.oclAsType(GeoWebProcessingThematicFunction)}
{self.taxenomy = "geographicProcessingTemporal" implies self.function.oclAsType(GeoWebProcessingTemporalFunction)}
{selftaxonomy = "geographicProcessingMetadata" implies self.function.oclAsType(GeoWebProcessingMetadataFunction)}
{selftaxonomy = "communication" implies self.function.oclAsType(GeoWebCommunicationFunction)}
{self.taxonomy = SystemManagementSecurity” implies self.function.oclAsType(GeoW ebSystemManagementSecurity Function)}

«CodeList» «CodeList» «CodeList»
GeoWebServiceLifeCycle GeoWebServiceTaxonomy GeoWebServiceFunction

+ register + geographicBoundaryHumanlInteraction

+ discovery + geographicModelInformationManagement

+  view + geographicWorkflowTaskManagement

+ download + geographicProcessing TETY

+ invoke + geographicProcessingSpatial ServiceCost

+ orchestrationAndComposition + geographicProcessingThematic

+ securityAndRightsManagement + geographicProcessingTemporal + monetaryUnitCost: Currency
+ geographicProcessingMetadata + complexCost: CharacterString
+ communication
+ systemManagementSecurity

Figure 1 — UML diagram for GeoWeb service identification and description

© IS0 2019 - All rights reserved 7
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5.2.2 GeoWeb service identification

5.2.2.1 Semantics

A GeoWeb service is a computational entity which is able (by invocation) to achieve a user's goal related
to geographic information. The class GeoWebServiceldentification provides basic information about
the GeoWeb service.

5.2.2.2 Requirements

Table 2 list

1 - £ 1 L. | L all - alVal ALl -
LIIC TCYUITCIIICIILS TOT UIC TUCTILITICALIOIT U1 GCOVVED SCIVILES.

Table 2 — GeoWeb service identification requirements

Requirement

vice:GeoWebServiceldentification A'\‘Q"

bervice shall be described by a class and identified with the following properties which are further
h5.2.2.3:

identiffier;

19150-4sey

A GeoWeb
described i

name;
taxongmyAndFunction;

lifeCydle; and

description.

5.2.2.3 Hroperties

Table 3 setp the properties for the identification of . GeoWeb services.

Table 3 — GeoWeb service identification properties

Name A@nfantics Multiplicity Range

identifier Unamblguous_ reference to the 1.1 URI
GeoWeb'service.
Nameidentifying the GeoWeb ser- .

hame gice that is being offered. L1 CharacterString

taxonomyAndFunction éapl)slersoftaxonomy and function(s) 1.* TaxonomyFunctionPair

. Usage oriented life cycle perspec- " Co

lifeCycle : . 1. GeoWebServiceLifeCycle
tive description.

description (role) ?Ei("/:,lfﬁ Siff:?r(;ontent of the 1.1 GeoWebServiceDescriptior'

5.2.3 GeoWeb service description

5.2.3.1 Semantics

The class GeoWebServiceDescription provides detailed information about the GeoWeb Service.

5.2.3.2 Requirements

Table 4 list

s the requirements for the description of GeoWeb services.
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Table 4 — GeoWeb service description requirements

Requirement

19150-4service:GeoWebServiceDescription

description;
subject;

version;

A GeoWeb service shall be described with the following properties which are further described in 5.2.3.3:

date;
language;
source;
contact;
rights;
cost;

url;

parameters; and

ServiceChainingInformation.

5.2

3.3 Properties

Tabje 5 sets the properties for the description 0f-GeoWeb services.

Table 5 — GeoWeb service description properties

Name

C)\\Semantics

Multiplicity

Range

des

cription

Brief account of the content of
the'GeoWeb service which may
include a summary of what the
service offers and any require-
ments that the service has.

1.1

CharacterString

sub

ject

Topic of the GeoWeb service.

GenericName

ver

Kion

Identifier for the specific re-
lease of the GeoWeb service at a
precise time.

CharacterString

dat

Date of an event in the life cycle
of the GeoWeb service.

CI_Date

1ICO 20 .1 91

language

L d
ISO 639-2 3 letter code iden-
tifier of the language of the
GeoWeb service.

LanguageCode

source

Reference to an element from
which the present GeoWeb
service is derived.

URI

contact

Reference to humans or in-
dividuals responsible for the
GeoWeb service or to some
aspects of the service.

CI_Responsibility

rights

Information about rights held
in and over the GeoWeb service.

CharacterString
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Table 5 (continued)

Name Semantics Multiplicity Range
Cost information requested for
cost accessing the GeoWeb service. 0.1 ServiceCost
NOTE The service may be free.
URL associated with the %
url GeoWeb service. 0. URI
arameters (role) Parameters required to invoke 0..1 ServiceParameters
P the GeoWeb service. B
serviceChajningInformation Desc_rlptlon_ of the GeoWeb 0. SV OperationChainMetadaty
(role) service chaining.

5.2.4 Takonomy and function

5.2.4.1 SYemantics

Taxonomy¥FunctionPair provides synchronized function values to the taxonomy.value.

5.2.4.2 Requirements

Table 6 listls the requirements for the taxonomy and function pair.

10
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Table 6 — Taxonomy and function pair requirements

Requirement

19150-4service:TaxonomyFunctionPair

A taxonomy and function pair shall be described with the following properties which are further described in
5.2.4.3:

— taxonomy; and

— function.

The function property value shall be synchronized with the taxonomy property value:

— | use the codelist GeoWebBoundaryHumanInteractionServiceFunction when taxonomy is set to
"geographicBoundaryHumanInteraction";

— | use the codelist GeoWebcWorkflowTaskFunction when taxonomy is set to
"geographicModellnformationManagement";

— | use the codelist GeoWebWorkflowTaskManagementFunction when taxonomy is set to
"geographicWorkflowTaskManagement";

— | use the codelist GeoWebProcessingFunction when taxonomy is set to "gedgraphicProcessing";

— | use the codelist GeoWebProcessingSpatialFunction when taxonomyis set to
"geographicProcessingSpatial”;

— | use the codelist GeoWebProcessingThematicFunction whentaxonomy is set to
"geographicProcessingThematic";

— | use the codelist GeoWebProcessingTemporalFunctionwhen taxonomy is set to
"geographicProcessingTemporal";

— | use the codelist GeoWebProcessingMetadataFmction when taxonomy is set to
"geographicProcessingMetadata";

— | use the codelist GeoWebCommunicationFunction when taxonomy is set to "communication”;

— | use the codelist GeoWebSystemManagementSecurityFunction when taxonomy is set to
"SystemManagementSecurity,

5.214.3 Properties

Tabje 7 sets the propertigs for taxonomy and function of GeoWeb services.

Table 7 — GeoWeb service taxonomy and function properties

\@e Semantics Multiplicity Range
taxpnomy Nature of the GeoWeb service. 1.1 GeoWebServiceTaxopomy
funiction Purpose of the GeoWeb service. 0.* GeoWebServiceFundtion

5.2.5 GeoWeb service taxonomy

5.2.5.1 Semantics

GeoWebServiceTaxonomy is a codelist providing taxonomy code values.

5.2.5.2 Requirements

Table 8 lists the requirements for GeoWeb service taxonomy.
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Table 8 — GeoWeb service taxonomy requirements

Requirement

19150-4service:GeoWebServiceTaxonomy

5.2.5.3:

The code values for GeoWebServiceTaxonomy shall include the following values which are further described in

— geographicBoundaryHumanlInteraction;
— geographicModellnformationManagement;

— geographicWorkflowTaskManagement;

— geogrdphicProcessing;

— geogrdphicProcessingSpatial;
— geogrdphicProcessingThematic;
— geogrdphicProcessingTemporal;

— geogrgdphicProcessingMetadata;

— comm“lmication; and

— systenpManagementSecurity.

5.2.5.3 (ode values

Table 9 setp the code values for GeoWeb service taxonomy.

Table 9 — GeoWeb service faxonomy code values

Code value

) \O Semantics

geographicBoundaryHumanInteraction

GeoWeb services for management of user interfaces, graphic
multimedia and for presentation of compound document, usér
interface dialogues and interaction with other system bounda-
ry elements like physical sensors.

i

geographicModellnformationManagement

GeoWeb services for management of the development, ma-
nipulation and storage of metadata, conceptual schemas and
datasets.

geographicWorkflowTaskManagement

GeoWeb services for support of specific tasks or work-relatefl
activities conducted by humans. These services support use pf

resources and development of products involving a sequencq of
activities or steps that may be conducted by different persors.

GeoWeb services that perform large-scale computations invglv-
ing substantial amounts of data. Examples include services fpr
providing the time of day, spelling checkers and services that

tarfaris con i b b cf o b e (Ao ot o anta cat of co-

geographicProcessing

P o CoOOTtacCtr o STOT o cr oo (5t t a e ptTo St OT

ordinates expressed using one reference system and converting
them to a set of coordinates in a different reference system). A
processing service does not include capabilities for providing
persistent storage of data or transfer of data over networks.

geographicProcessingSpatial

GeoWeb services that perform large-scale computations involv-
ing substantial amounts of spatial data.

geographicProcessingThematic

GeoWeb services that perform large-scale computations involv-
ing substantial amounts of thematic data.

geographicProcessingTemporal

GeoWeb services that perform large-scale computations involv-
ing substantial amounts of temporal data.

12
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Table 9 (continued)

Code value

Semantics

geographicProcessingMetadata

ing substantial amounts of metadata.

GeoWeb services that perform large-scale computations involv-

communication

munications networks.

GeoWeb services for encoding and transfer of data across com-

systemManagementSecurity

GeoWeb services for the management of system components,

ment of user accounts and user access privileges.

applications and networks. These services also include manage-

5.2

5.2

Geo
wit

Itis

6 GeoWeb service function

6.1 Semantics

h the different taxonomy values.

illustrated in UML in Figures 2 and 3.

«CodeList»
GeoWebServiceFuhetion

«CodeList» «CodeList»
GepWebBoundaryHumanlInteractionServiceFunction | |\"{GeoWebWorkflow TaskManagementFunction
+ | catalogueViewer + chainDefinitionService
+ | geographicViewer + workflowEnactmentService
+ | geographicViewerAnimation + subscriptionService
+ | geographicViewerMosaicing
+ | geographicViewerPerspective
+ | geographicViewerlmagery «CodeList»

+ | geographicSpreadsheetViewer GeoWebCommunicationFunction
+ | serviceEditor + encodingService
+ | chainDefinitionEditor e
+ transferService

+ | workflowEnactmentMandger ) A .

. . + geographicCompressionService
+ | geographicFeatureEditor ; . )

. \ + geographicFormatConversionService
+ | geographicSymbolEditor . .

. . + messagingService

+ | featureGeneralizationEditor ) .

. . + remoteFileAndExecutableManagementService
+ | geographicDataStructureViewer

«CodeList»

GeoWebModellnformationManagementFunction GeoWebSystemManagementSecurityFungtion

«CodeList»

o fca‘\:ul CALLCDDSCI V;LC
+ mapAccessService

+ coverageAccessService

+ coverageAccessServiceSensor
+ sensorDescriptionService

+ productAccessService

+ featureTypeService

+ catalogueService

+ registryService

+ gazetteerService

+ orderHandlingService

+ standingOrderService

RAL
T SCONIYT

WebServiceFunction is the root of a hierarchy of codelists providing funetien code valfies aligned

«CodeList»
GeoWebProcessingFunction

Figure 2 — UML diagram for GeoWeb service functions

© IS0 2019 - All rights reserved
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GeoWebServiceFunction

«CodeList»
GeoWebProcessingFunction

«CodeList» «CodeList»
Ge OWeMngc?a tialEunction an‘A/nhDrnrnngThnm aticEunction

routeD¢terminationService \
positiohingService
proximjityAnalysisService

«CodeList»
GeoWebProcessingTemporalFunction

+ coordirjateConversionService + geoparameterCalculationService

+ coordirjateTransformationService + thematicClassificationService

+ coverageVectorConversionService + featureGeneralizationServiceThematic

+ imageCpordinateConversionService + thematicSubsettingService |
+ rectifichtionService + spatialCountingService h
+ orthorgctificationService + geographicInformationExtractionService

+ sensor(ieometryModelAdjustmentService + imageProcessingService

+ imageGeometryModelConversionService + reducedResolutionGenerationServiee

+ spatial§ubsettingService + imageManipulationService

+ spatialfamplingService + imageUnderstandingService

+ tilingChangeService + imageSynthesisService

+ dimensfionMeasurementService + multiBandImageManipulationService

+ featureManipulationService + objectDetectionService

+ featureMatchingService + geoparsingService

+ featurefieneralizationServiceSpatial + geocodingSefvice

+

+

+

changeDetectionService
temporalReferenceSystemTransformationService
temporalSubsettingService
temporalSamplingService
temporalProximityAnalysisService

«CodeList»
GeoWebProcessingMetadataFunetion

+ statisticalCalculationService
+ geographicAnnotationService

~7

+ + + 4+ +

Figure 3 —UML diagram for GeoWeb service processing functions

5.2.6.2 Requirements

Table 10 ligts the;requirements for GeoWeb service functions.
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Table 10 — GeoWeb service function requirements

Requirement

19150-4service:GeoWebServiceFunction

The GeoWebServiceFunction shall be set as the root of the following sub-codelists:

GeoWebBoundaryHumanlInteractionServiceFunction;
GeoWebModellnformationManagementFunction;

GeoWebWorkflowTaskManagementFunction;

Thg
wh

GeoWebProcessingFunction;

GeoWebCommunicationFunction; and

GeoWebSystemManagementSecurityFunction.
GeoWebProcessingFunction shall be set as the root of the following sub-codelists?

GeoWebProcessingSpatialFunction;
GeoWebProcessingThematicFunction;
GeoWebProcessingTemporalFunction; and

GeoWebProcessingMetadataFunction.

code values for GeoWebBoundaryHumanInteractionServiceFdnction shall include the following|values

ch are further described in 5.2.6.3:

catalogueViewer;
geographicViewer;
geographicViewerAnimation;
geographicViewerMosaicing;
geographicViewerPerspective;
geographicViewerlmagery;
geographicSpreadsheetViewer;
serviceEditor;
chainDefinitionEdijtor;
workflowEnactmentManager;
geographicFeatureEditor;

geographicSymbolEditor;

TeatureGeneralizationkditor; and

geographicDataStructureViewer.

© IS0 2019 - All rights reserved
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Table 10 (continued)

Requirement

The code values for GeoWebModellnformationManagementFunction shall include the following values which
are further described in 5.2.6.3:

— featureAccessService;
— mapAccessService;

— coverageAccessService;

— COVGI‘agcALLc>aSc1 viceSensor 5
— sensonDescriptionService;

— produgtAccessService;

— featurgTypeService;

— catalogueService;

— registgyService;

— gazettperService;

— orderHandlingService; and

— standipgOrderService.

The code values for GeoWebWorkflowTaskManagementFunction shall include the following values which ar
further degcribed in 5.2.6.3:

— chainDefinitionService;

19%

— workflowEnactmentService; and

— subscifiptionService.

The code vilues for GeoWebProcessingSpatialFuniction shall include the following values which are further
described ip 5.2.6.3:

— coordi[:ateConversionService;

— coordipateTransformationService;
— coverageVectorConversionService;
— imageCoordinateConvérsionService;
— rectifigationServiée;

— orthonectificationService;

— sensorlGeometryModelAdjustmentService;

— imageGeometryModelConversionService;
— spatialSubsettingService;

— spatialSamplingService;

— tilingChangeService;

— dimensionMeasurementService;

— featureManipulationService;
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Requirement

featureMatchingService;
featureGeneralizationServiceSpatial;
routeDeterminationService;
positioningService; and

proximityAnalysisService.

Thg
ded

Thg
ded

cribed in 5.2.6.3:

geoparameterCalculationService;
thematicClassificationService;
featureGeneralizationServiceThematic;
thematicSubsettingService;
spatialCountingService;
geographiclnformationExtractionService;
imageProcessingService;
reducedResolutionGenerationService;
imageManipulationService;
imageUnderstandingService;
imageSynthesisService;
multiBandIlmageManipulationSeryice;
objectDetectionService;
geoparsingService; and
geocodingService.

cribed in 5.2.6.3:
changeDetectionService;

tetmporalSubsettingService;

code values for GeoWebProcessingThematicFunction shall include the following values whicli are further

code values for GeoWebProcessingTemporalFunction shall include the following values which are further

temporalReferenceSystemTransformationService;

des

temporal>amplingservice; and

temporalProximityAnalysisService.

The code values for GeoWebProcessingMetadataFunction shall include the following values which are further

cribed in 5.2.6.3:
statisticalCalculationService; and

geographicAnnotationService.

© IS0 2019 - All rights reserved
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Table 10 (continued)

Requirement

— encodi

ngService;

— transferService;

— geographicCompressionService;

The code values for GeoWebCommunicationFunction shall include the following values which are further de-
scribed in 5.2.6.3:

— geogra
— messa

— remot

bingService; and

I o Wal . Q :
PIHICTUTIITIAUCGUITIVET STUTISTT VILT,

b FileAndExecutableManagementService.

The code vilues for GeoWebSystemManagementSecurityFunction shall include the following values which are
further degcribed in 5.2.6.3:
— geoRM.
5.2.6.3 (ode values
Table 11 sdts the code values for the codelist GeoWebBoundaryHumanlateractionServiceFunction.
Table 11 — GeoWebBoundaryHumanInteractionServiceFunction code values
Code value & " Semantics
Client GeoWeb service that allows a user to interact with a cata-
catalogueVjewer logue to locate, browse, and manage metadata about geographig
data or geographic services.
Client GeoWeb service that allows a user to view one or more feg-
ture collections or coverages. This viewer allows a user to interjict
geographicliewer withanap data, e.g. displaying, overlaying and querying.
NOTE ISO 19128 and OGC Web Map Service compliant services
are part of this kind of viewer.
g . . Geographic viewer that allows a human to sequence views of the
geographicViewerAnimation . . . .
same geographic location at different times.
g - Geographic viewer that allows combination of views of geographic
geographicViewerMosaicing - . . .
data for adjacent areas into a single view.
Geographic viewer that allows the viewpoint to be changed; for
geographicViewerPerspéective example, to specify how high off the ground, what direction, and
from what angle a viewpoint is seeing a scene.
Geographic viewer that visualizes coverage data including the
geographicViewerImagery mapping of sample dimensions in the coverage to colours in the
display.
Client GeoWeb service that allows a user to interact with multiple
geographicSpreadsheetViewer data objects and to request calculations similar to an arithmetic
spreadsheet, but extended to geographic data.
Client GeoWeb service that allows a user to control geograph-
ic processing services. Views include understanding a service,
serviceEditor composing/scripting service chains, invoking a service, status of
a service, scheduling services for peak performance times, and
invoking a service chain.
. e . Client GeoWeb service that provides user interaction with a chain
chainDefinitionEditor o ;
definition service.
Client GeoWeb service that provides user interaction with a work-
workflowEnactmentManager :
flow enactment service.

18
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Table 11 (continued)

Code value

Semantics

geographicFeatureEditor

Geographic viewer that allows a user to interact with feature data,
e.g. displaying, querying; supports feature annotation. The user
controls view orientation, perspective, depth cueing, hidden-line/
surface, light-sources, transparency, and texture mapping onto the
objects. Objects in view can be picked or drawn on to generate new
objects in the model.

ge gr:\phirQymhn] Editor

Client GeoWeb service that allows a human to select and manage
symbol libraries.

NOTE ISO 19117 is relevant to symbol libraries.

featureGeneralizationEditor

Client GeoWeb service that allows a user to modify.the dartograph-
ic characteristics of a feature or feature collectionYby sipplifying
its visualization, while maintaining its salient-élements [— the
spatial equivalent of simplification.

gedgraphicDataStructureViewer

Client GeoWeb service that allows a usel; to access part ¢f a dataset
to see its internal structure, to request creation of new ¢bjects

from parts of an object being brewsed and to request a ¢heck of an
object, e.g. type checking.

Tabje 12 sets the code values for the codelist GeoWebModellnformationManagementFunctiopn.

Table 12 — GeoWebModellnformationManagementFunction code values

Code value

0:\" Semantics

feafureAccessService

GeoWeb setvice that provides a client access to and marjagement of
a featureSstore. An access service may include a query that filters
the datareturned to the client.

NQTE IS0 19125,1S0 19142 and ISO 19143 are relevarnt to fea-
ture access.

mapAccessService

GeoWeb service that provides a client access to a geogrgphic
graphics, i.e. pictures of geographic data.

NOTE ISO 19128 is relevant to map access.

covlerageAccessService

GeoWeb service that provides a client access to and marfagement
of a coverage store. Coverage is considered as a special ¢ase of
Feature. An access service may include a query that filtgrs the data
returned to the client.

NOTE ISO 19123 and ISO 19111 are relevant to coverage access.

covlerageAccessServiceSensor

GeoWeb service that provides access to coverage where|the source
of the coverage data is a real-time sensor, i.e. not a persiftent store.

sensérbDescriptionService

GeoWeb service that provides the description of a coverpge sensor,
including sensor location and orientation, as well as the[sensor’s
geometric, dynamic and radiometric characteristics forfgeopro-

cessing purposes.

GeoWeb service that provides access to and management of a
geographic product store. A product can be a predefined feature

productAccessService collection and metadata with known boundaries and content, cor-
responding to a paper map or report. A product can alternately be
a previously defined set of coverages with associated metadata.
GeoWeb service that provides a client access to and management
of a store of feature type definitions.

featureTypeService

NOTE The static and dynamic information models for a feature
type catalogue are provided in ISO 19110.

© IS0 2019 - All rights reserved

19


https://standardsiso.com/api/?name=980fd31efee4369b587c7ebc76820ca3

ISO 19150-4:2019(E)

Table 12 (continued)

Code value Semantics

GeoWeb service that provides discovery and management services
on a store of metadata about instances. The metadata may be for
dataset instances, e.g. dataset catalogue, or may contain service
catalogueService metadata, e.g. service catalogue.

NOTE SO 19115-1 is relevant to catalogue service for dataset
metadata. SO 19115-2 is relevant for service metadata.

GeoWeb service that provides access to a store of metadata about
types—typesarevocabutartes tiratcamrbeorgamnizedamd retated to
each other.

registrySeyvice
EXAMPLE information community registries, type dictignaries,
service registries and schema registries.

GeoWeb service that provides access to a directory of instances|of
a class or classes of real-world phenomena containing some infqr-

gazetteerS¢rvice mation regarding position.

NOTE An information model for a gazetteer is provided by
[SO 19112.

GeoWeb service that provides a clientwith the ability to order prpd-
ucts from a provider, including thé formulation of quotes on ordefs,

selection of geographic processing options, submission of an ordg¢r,
statusing of orders and billingland accounting of users’ orders.

orderHandlingService

GeoWeb order-handlingservice that allows a user to request that a
product over a geographic area be disseminated when it becomé¢s
available. Such dissemination includes receiving, preparing (i.e.
reformatting, conipressing, decompressing, etc.), prioritizing,

and transmitting the geographic information requested through
standing queriés or profiles.

standingO1derService

Table 13 sdts the code values for the codelist GeoWebWorkflowTaskManagementFunction.
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Table 13 — GeoWebWorkflowTaskManagementFunction code values

Code value

Semantics

chainDefinitionService

GeoWeb service to define a chain and to enable it to be executed by
the workflow enactment service. This includes information about
its starting and completion conditions, constituent activities and
rules for navigating between them, user tasks to be undertaken,
references to applications which may be invoked, definition of

any workflow relevant data which may need to be referenced,

etc. Chain definition service may also provide a chain validation
service.

workflowEnactmentService

GeoWeb service that interprets a chain and controls the|instantia-
tion of services and sequencing of activities. This js/don¢ through
one or more co-operating workflow managementjengings, which
manage the execution of individual instances of the varjous
services. A workflow enactment service maintains contfol data
either centralized or distributed across a'séet of workflow engines.
Workflow control data include the intépnal state infor i
associated with the various services under execution arjd may also
include check-pointing and recovery/restart informatioh used

by the workflow engines to coerdinate and recover fron failure
conditions.

subscriptionService

GeoWeb service to allow‘elients to register for notification about
events. Events are defined by a service that performs ar activity
resulting in the event{Events are catalogued by the subgcription
service. Clients identify events of interest, e.g. receipt of|data with
a specific geographic extent. When an event occurs, the subscrip-
tion servicessends notification to all clients who have registered an
interest in thee event. Once an event occurs, a subscriptign service
may cagse an activity to occur, e.g. delivery of a product

Tabje 14 sets the code values for the codelist\GeoWebProcessingSpatialFunction.

Table 14 — GeoWebProcessingSpatialFunction code values

Code value

0

N

Semantics

codrdinateConversionSérvice

GeoWeb service to change coordinates from one coorflinate
system to another coordinate system that is related tp the same
datum. In a coordinate conversion, the parameters’ values are
exact. Coordinate conversion services include map prpjection
services.

NOTE ISO 19111 is relevant to coordinate Conversiorr.

codrdinateTransformationService

GeoWeb service to change coordinates from a coordinate ref-
erence system based on one datum to a coordinate reference
system based on a second datum. A coordinate transfprmation
differs from a coordinate conversion in that the coordinate
transformation parameter values are derived empiridally; there-

fore, there may be several different estimations (or realizations).

NOTE ISO 19111 is relevant to coordinate transformation.

coverageVectorConversionService

GeoWeb service to change the spatial representation from a
coverage schema to a vector schema or vice versa.

NOTE A standard relevant to vector schema definition is
ISO 19107. A standard relevant to coverage schema definition is
[SO 19123.

© IS0 2019 - All rights reserved
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Table 14 (continued)

Code value

Semantics

imageCoordinateConversionService

Coordinate transformation or coordinate conversion service to
change the coordinate reference system for an image.

NOTE A standard relevant to image coordinates is [SO 19123;
standardization relevant to image coordinates is also discussed
in ISO/TR 19121.

rectificationService

GeoWeb service that projects a tilted or oblique image onto a se-
lected plane or other surface. The plane is often horizontal, but

1 FIES DI N 1 1 : 1 o 1 PR | +
CdIT DT CIITEU tU dCIIIE Ve SUIIITC ucsSITed COITUItIoON, SUTIT as to peter

fit the local surface of the Earth.

orthorectifficationService

Rectification service that removes image displacementdue td
variation in terrain elevation. Orthorectification requires usq of
digital elevation data, usually in grid form.

sensorGeometryModel AdjustmentService

GeoWeb service that adjusts sensor geometryumodels to im-
prove the match of the image with other images and/or know
ground positions.

=

imageGeonpetryModelConversionService

GeoWeb service that converts sensorgeometry models into a
different but equivalent sensor geemetry model.

spatialSubgettingService

GeoWeb service that extracts data’from an input in a contin-
uous spatial region either by geographic location or by grid
coordinates.

spatialSamplingService

GeoWeb service that extracts data from an input using a con-
sistent sampling scheme either by geographic location or by grid
coordinates.

tilingChangeService

GeoWeb servicéithat changes the tiling of geographic data.

dimensionMeasurementService

=

GeoWeb service to compute dimensions of objects visible in a|
image or-other geodata. An alternative name for this service i
image mensuration service.

[72)

featureMarjipulationService

GeoWeb service to register one feature to another, an image,
opanother dataset or coordinate set; correcting for relative
translation shifts, rotational differences, scale differences,
and perspective differences; verifying that all features in the
Feature Collection are topologically consistent according to the
topology rules of the Feature Collection, and identifying and /or
correcting any inconsistencies that are discovered.

featureMatfchingService

GeoWeb service that determines which features and portiong
of features represent the same real-world entity from multip]
data sources, e.g. edge matching and limited conflation.

[}

featureGenferalizationServiceSpatial

GeoWeb service that reduces spatial variation in a feature
collection to increase the effectiveness of communication by
counteracting the undesirable effects of scale reduction.

GeoWeb service to determine the optimal path between two

routeDeterminationService

Specified points based on the INpUt parameters and properties
contained in the Feature Collection; may also determine the
measured distance between two points along a specified path
based on the properties supported in the Feature Collection fur-
ther, may determine the length of time it takes to follow a route
through the geographic data in the Feature Collection.

positioningService

GeoWeb service provided by a position-providing device to use,
obtain and unambiguously interpret position information and
determines whether the results meet the requirements of the use.

NOTE A standard relevant to position services is ISO 19116.

proximityAnalysisService

GeoWeb service that, given a position or geographic feature,
finds all objects with a given set of attributes that are located
within a user-specified distance of the position or feature.
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Table 15 sets the code values for the codelist GeoWebProcessingThematicFunction.

Table 15 — GeoWebProcessingThematicFunction code values

Code value

Semantics

geoparameterCalculationService

GeoWeb service to derive application-oriented quantit

sults that are not available from the raw data themselves.

ative re-

thematicClassificationService

GeoWeb service to classify regions of geographic data based on
thematic attributes. Classification of coverages (including imag-
es) subdivides a coverage into regions based on attribute values.

tlassificatiomrof featuressorts features imto groups b
attribute values or feature associations.

ed on

feafureGeneralizationServiceThematic

GeoWeb service that generalizes feature typesn.a fea
tion to increase the effectiveness of communication by
acting the undesirable effects of data reduetion.

fure collec-
counter-

thematicSubsettingService

GeoWeb service that extracts featuresjot-¢overage elements from

alarger set based on thematic characteristics.

spdtialCountingService

GeoWeb service that counts geographic features ofa g
within a specified area.

ven type

gedgraphicInformationExtractionService

GeoWeb service supportingthe extraction of feature apd terrain
ep.

information from remaotely-Sensed and scanned imag

imdgeProcessingService

GeoWeb service to change the values of thematic attributes of an

image using a mathématical function.

EXAMPLE cofyolution, data compression, feature ext
frequency filters, geometric operations, nonlinear filtg
spatial filters.

raction,
rs and

reducedResolutionGenerationService

GeoWebsservice that reduces the resolution of an imag

e.

imdgeManipulationService

GeoWeb service for manipulating data values in image|
calour and contrast values, applying various filters, m
image resolution, noise removal, “striping”, systematid
ometric corrections, atmospheric attenuation, change
illumination, etc.

s; changing
inipulating
-radi-

in scene

imdgeUnderstandingService

GeoWeb service that provides automated image chang
registered image differencing, significance-of-differen
and display and area-based and model-based differend

b detection,
Cce analysis
ing.

imdgeSynthesisService

GeoWeb service for creating or transforming images us
puter-based spatial models, perspective transformatio
nipulations of image characteristics to improve visibili
resolution, and/or reduce the effects of cloud cover or |

ing com-
hs, and ma-
[y, sharpen
aze.

mu|tiBaridimageManipulationService

GeoWeb service that modifies an image using the mulf]
of the image.

iple bands

EXAMPLE ratioing, principal components transformd

sity-hue-saturation colour space transformation, and Te-correla-

fion ctratching
SeF g

tion, inten-

Trott T

objectDetectionService

GeoWeb service to detect real-world objects in an image.

GeoWeb service to scan text documents for location-based ref-

geoparsingService erences, such as a place names, addresses, postal codes, etc., in
preparation for passage to a geocoding service.
geocodingService GeoWeb service to augment location-based text references with

geographic coordinates (or some other spatial reference).

Table 16 sets the code values for the codelist GeoWebProcessingTemporalFunction.
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Table 16 — GeoWebProcessingTemporalFunction code values

Code value

Semantics

changeDetectionService

GeoWeb service to find differences between two
datasets that represent the same geographical area at
different times.

farancaCuctaraTran oot Caryicn

GeoWeb service to change the values of temporal in-
stances from one temporal reference system to another
temporal reference system.

NOTE ISO 19108 is relevant to temporal reference sys-

temporalR

TEr e CCoy Ste o STOT T

““““““““ Lemls. Using tne terminology o' 1SV 171Uo, d telnpold

reference system transformation service replaces the¢
TM_Position value of a given TM_Instant with. amequjiv-
alent TM_Position value associated with a different
temporal reference system.

temporalSy

bsettingService

GeoWeb service that extracts data froiman inputin a
continuous interval based on tempgypal'position valugs.

temporalSd

mplingService

GeoWeb service that extracts data from an input usipg
a consistent sampling scheme based on temporal po§i-
tion values.

temporalP1

oximityAnalysisService

GeoWeb service that, given a temporal interval or event,
find all objects with.agiven set of attributes that are o-
cated within a usef;specified interval from the interyal
or event.

Table 17 sdg

ts the code values for the codelist GeoWebProcessingMetadataFunction.

Table 17 — GeoWebProcessingMetadataFunction code values

Code value

N .
A Semantics

statisticalQ

alculationService

GeoWebh service to calculate the statistics of a dataset, e.g. meatr],
medidan, mode and standard deviation; histogram statistics and
histegram calculation; minimum and maximum of an image;
multi-band cross-correlation matrix; spectral statistics; spatial
statistics; and other statistical calculations.

geographic

AnnotationService

GeoWeb service to add ancillary information to an image or a fep-
ture in a Feature Collection (e.g. by way of a label, a hot link, or gn
entry of a property for a feature into a database) that augments|or
provides a more complete description.

Table 18 sd

ts the code vialues for the codelist GeoWebCommunicationFunction.
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Table 18 — GeoWebCommunicationFunction code values

Code value

Semantics

encodingService

GeoWeb service that provides implementation of an encod-
ing rule and provides an interface to encoding and decoding

functionality.
NOTE IS0 19118 is a standard relevant to encod

ing.

GeoWeb service that provides implementation of one
or more transfer protocols, which allows data transfer
between distributed information systems over off-line or

trahsferService

oniine communication medla. 10 SUcCCessriully tr

between two systems, the sender and receiver-n¢ed to

agree on the transfer protocol to be used,

NOTE ISO 19118 is a standard relevantte transfer. For

some geographic datasets, large data~dbject tran
required.

nsfer data

sfer is

gedgraphicCompressionService

GeoWeb service that converts.spatial portions of
collection to and from compressed form.

a feature

gedgraphicFormatConversionService

GeoWeb service that cortverts from one geograplic data

format to another.

mejsagingService

GeoWeb service that allows multiple users to simjultane-

ously view, coniment about, and request edits of
collections. This service allows collaboration inv
geographicdata.

feature
plving

renmpoteFileAndExecutableManagementService

GeoWeb sérvice that provides access to secondaj
of geggraphic features as if it were local to the cl

y storage
ent.

Tabje 19 sets the code values for the codelist GeoWebSystemManagementSecurityFunction.

Table 19 — GeoWebSystemManagementSecurityFunction code values

Code value (-v\\\'

Semantics

gedRM

Geospatial Right Management (ISO 19153).

5.217 GeoWeb service lifecycle

5.2]7.1 Semantics

GedWebServicelLifeCycle is a codelist providing usage-oriented life cycle perspective code v3

5.2{7.2 Reguirements

Tabje 20 lists the requirements for GeoWeb service lifecycle.

lues.
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Table 20 — GeoWeb service lifecycle requirements

Requirement

19150-4service:GeoWebServiceLifeCycle

5.2.7.3:

—  view;

— register;

— discovery;

The code values for GeoWebServiceLifeCycle shall include the following values which are further described in

— invokg;

— downlpad;

— orchedtrationAndComposition; and

— securifyAndRightsManagement.

5.2.7.3 (ode values

Table 21 sdts the code values for GeoWeb service lifecycle.

Table 21 — GeoWeb service lifecycle code values

Code value n\\)‘ Semantics
register Describing and publishing resources.
discovery Searching and di§covery of resources.
view Visualizing ofiresources.
download Downloading and exchanging resources.
invoke Interacting with resources.

orchestratijpnAndComposition

Providing aggregated resources including, in particular, work-
flows for service composition.

securityAnflRightsManagement

Managing access rights to resources.

5.2.8 Service parameters

5.2.81 §

The class §

emantics

GeoWeb sefrvice.

NOTE A GéoWeb service can have preset parameters and delivering results only.

erviceParameters provides the parameters, input, output, preconditions and results of|the

5.2.8.2 Requirements

Table 22 lists the requirements for the service parameters.
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Table 22 — Service parameters requirements

Requirement

19150-4service:ServiceParameters
Service parameters shall be described with the following properties which are further described in 5.2.8.3:

— parameter;
— input;

— output;

— | precondition; and

— | result.

5.218.3 Properties

Table 23 sets the properties for the description of service parameters.

Table 23 — Service parameters properties

Name Semantics Mg.lt@}city Range
One numerical or measurable
parameter factor setting conditions of the 0.* CharacterString

GeoWeb service operation.

Information (parameter) that the
inpput process requires for the GeoWeb 0..* CharacterString
service execution.

output gzr:‘f\;ehblrége f\;‘i(lc;uced by the 0..* CharacterString
prejcondition E}?erlggé(\)/\r/letgl:::;f/itgse to perform 0..* CharacterString
resplt Outcomeé of the GeoWeb service. 1.* CharacterString

5.2]9 Service cost

5.2]9.1 Semantics

Thd union class ServiceCost is used to describe the cost of the GeoWeb service.

5.2{9.2 Requirements

Tabje 24 tists the requirements for the service cost.

Talal 2.4 L - 'y - 4=
1dUIT 4T OJCIVILT LUST I THUIT TIIITIILS

Requirement

19150-4service:ServiceParameters
Service cost shall be described with either one of the following properties which are further described in 5.2.9.3:

— monetaryUnitCost; or

— complexCost.

5.2.9.3 Properties

Table 25 sets the properties for the description of service parameters.
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Table 25 — Service cost properties

Name

Semantics

Multiplicity

Range

monetaryUnitCost

Amount of money requested for
accessing the GeoWeb service.

NOTE Ifthe service is free, the
value is set to 0.

1.1

Currency

Account of the charging cost for
the GeoWeb service including
charging styles (e.g. per request

complexCoft

OT Qe VeTy, per Ullit of MEasure or
granularity etc.), aspects of set-
tlement like the settlement model
(transactional vs. rental) and a
settlement contract, payment obli-
gations and payment instruments.

1.1

CharacterString

5.3 GeoWeb service capabilities

5.3.1 Gepneral

The requirements for the capabilities of GeoWeb services are listed inTable 26 and illustrated in U

in Figure 4

Table 26 — Requirements class for.capabilities

ML

Requirements class

19150-4capabilities = h

Target typle Ontology Framework
Dependengy http://standards.iso.org/iso/19103/ed-2/en/ (Conceptual schema language)
Dependengy http://standards.iso.org#iso/19119/ed-2/en/ (Service)

Requirement

19150-4capabilities:GeoWebServiceCapability

Requirement

19150-4capabilities:Accuracy

Requirement

19150-4capabilities:Performance

Requirement

19150-4capabilities:Security

28
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identifier: URI

name: CharacterString

taxonomyAndFunction: TaxonomyFunctionPair [1..*]
lifeCycle: GeoWebSeniceLifeCycle [1..*]

+ + + +

+capability 0.*

ISO 19150-4:2019(E)

GeoWebServiceCapability

trust: CharacterString [0..1]

"at-:"",: MM [n'_4}
accuracy: Accuracy [0..*]
performance: Performance [0..*]
robustness: CharacterString [0..1]
security: Security [0..1]

scalability: Measure [0..1]
transactional: CharacterString [0..1]

+ o+ + + + + F o+

constraints

{count(self.trust+self.reliability+self.accuracy +self.performance+self.robustness+self.security +self.scalabili

o\’

N
%@U ransactional)>=1}
N

+extent 0.*
A4
«DataType» Q
EX_Extent
@) v

+ description: CharacterString [0..1] N Y

constraints §
{count(description + geographicElement + tempé& ement + verticalElement) >0}

o3

«dataType» . < «union»
Accuracy \ Performance
+ errorType: Generi ; + throughput: Measure
+ errorRate: Meqs&e + latency: TM_Duration
- + executionTime: TM_Duration
+ transactionTime: TM_Duration
+ responseTime: TM_Duration
«dataType»
Security
+ authentication: Boolean [0:1]
+ authorization: Boolean [0..1]
+ confidentiality: Boetean [0..1]
+ traceability Aaditability: Boolean [0..1]
+ dataEncryption: Boolean [0..1]
+ nonRepudiation: Boolean [0..1]
constraints
{cadnt(self.authentication+self.authorization+self.confidentiality +self.traceability Auditability +self.dataEncription+self.nonRepudiation)>=1

Figure 4 — UML diagram for GeoWeb service capabilities

5.3.2 GeoWeb service capability

5.3.2.1 Semantics

The class GeoWebServiceCapability provides abilities of the services.

5.3.2.2 Requirements

Table 27 lists the requirements for GeoWeb service capability description.
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Table 27 — GeoWeb service capability requirements

Requirement

19150-4capabilities:GeoWebServiceCapability

describe.

described in 5.3.2.3:

— trust;

If capabilities are provided, GeoWeb service identification shall be associated via a composition association to
the class GeoWebServiceCapability with the association role capability. Multiple capabilities shall be possible to

A GeoWeb service capability shall be described with at least one the following properties which are further

— reliability;
— accurdcy;

— performance;
— robustness;
— security;

— transaftional; and

— extent

5.3.2.3 BHroperties

Table 28 sdts the additional property to GeoWebServiceldentification.

Table 28 — Additional GeoWeb service properties

Name

Semantics , O

Multiplicity

Range

capability (role)

Abilities of the GeoWeb:service.

0.x

GeoWebServiceCapability

Table 29 sdts the properties for the description of capabilities of GeoWeb services.

Table 29 -~ GeoWeb service capability properties

Name

ﬁo Semantics

Multiplicity

Range

trust

Trustworthiness of the GeoWeb
service.

0.1

CharacterString

reliability

Ability of a GeoWeb service to
perform its functions (to maintain
its Web service quality), measured
by the number of failures of the
GeoWeb service in a certain time
interval

0.1

Measure

accuracy

Error rate generated by the GeoWeb
service.

Accuracy

performance

How fast a GeoWeb service request
is completed, measured in terms of
throughput, latency, execution time,
transaction time, or response time.

Performance

robustness

Ability of the GeoWeb service to
function correctly in the presence of
incomplete or invalid inputs.

0.1

CharacterString
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Table 29 (continued)

Name Semantics Multiplicity Range

Ability of a GeoWeb service to
provide authentication, authoriza-
security tion, confidentiality, traceability/ 0..1 Security
auditability, data encryption, and
non-repudiation.

Ability of the Web service to process
more requests in a certain time

scalability interval, measured by the number 0.1 Measure
of solved requests in a certain time
interval.

trahsactional Tran_sactlonal properties of the Web 0.1 CharacterString
service.

extpnt (role) Extent, scope, or coverage of the 0 * EX,fxtent

GeoWeb service.

5.3]3 Accuracy

5.3/13.1 Semantics

The datatype Accuracy provides the identification and quantification of errors generated by the
GedWeb service.

5.313.2 Requirements

Tabje 30 lists the requirements for accuracy description.

Table 30 — Accuracy description requirements

Requirement

U

Acduracy shall be described with«the following properties which are further described in clause 5.33.3:

19150-4capabilities:Accuracy .

— | errorType; and

— | errorRate.

5.3]13.3 Properties

Table 31 sets-the properties for the description of accuracy.

Table 31 — Accuracy properties

——Nammre Senrarmntics Muttipticity Range
Kind of error generated by the .
errorType GeoWeb service. 1.1 GenericName
errorRate Rate of error generated by the 1.1 Measure
GeoWeb service.

5.3.4 Performance

5.3.4.1 Semantics

The union class Performance provides a measure in terms of throughput, latency, execution time,
transaction time, or response time about the operation of the GeoWebService.
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5.3.4.2 Requirements

Table 32 lists the requirements for performance description.

Table 32 — Performance requirements

Requirement

19150-4capabilities:Performance

Performance shall be described with either one of the following properties which are further described in
5.3.4.3:

— throughput;

— latenc}

<

’

— executfionTime;
— transactionTime; and

— resporseTime.

5.3.4.3 BHroperties

Table 31 sdts the properties for the description of performance.

Table 33 — GeoWeb service capability.properties

Name Semantics \n@lultiplicity Range

Number of units of information a
GeoWeb service can process ina
given amount of time measured in
bits per second (bps), in\megabits
per second (Mbps) orin gigabits per
second (Gbps).

Delay from input into a GeoWeb
Service to desired outcome. Latency
measurement starts at the instant
when thé GeoWeb service is invoked
and endson the return of the re-
sponse’ from the GeoWeb service.

throughput 1.1 Measure

latency 1.1 TM_Duration

The maximum length of time the
executionTjme GeoWeb service requires to perform 1.1 TM_Duration
the task.

Time required to exchange a
sequence of information with the
related work (such as database up-
dating) that is treated as a unit for
The purposes of satislying a request
and for ensuring database integrity.

transactiorfTime 1.1 TM_Duration

Elapsed time between the end of
an inquiry or demand on a GeoWeb
service and the beginning of a
response.

responseTime 1.1 TM_Duration

5.3.5 Security

5.3.5.1 Semantics

The datatype Security provides the ability of a GeoWeb service to provide authentication, authorization,
confidentiality, traceability/auditability, data encryption, and non-repudiation.
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5.3.5.2 Requirements

Table 34 lists the requirements for security capabilities.

Table 34 — Security capability requirements

Requirement

19150-4capabilities:Security

Security capabilities shall be provided with at least one of the following properties which are further described
in 5.3.5.3:

— | authentication;

— | authorization;

— | confidentiality;

— | traceabilityAuditability;
— | dataEncryption; and

— | nonRepudiation.

5.3/5.3 Properties

Table 35 sets the properties for the security capabilities.

Table 35 — Security sépvice capabilities

Name Semantic,@ - Multiplicity Range

authentication Ability of a GeoWeb.service to pro- 0.1 Boolean
vide authentication,

authorization A.blhty ofa qeOWeb service to pro- 0.1 Boolean
vide authorization.

corffidentiality A.blhty of.a Gqueb service to pro- 0.1 Boolean
vide.confidentiality.

- s Ability of a GeoWeb service to pro-

trageabilityAuditability vide traceability/auditability. 0..1 Boolean

datpEncryption A.blhty of a Geong service to pro- 0.1 Boolean
vide data encryption.

norfRepudiation A.blhty of a Geo\_Ne_b service to pro- 0.1 Boolean
vide non-repudiation.

5.4] GeeWeb service metadata

5.44—General

The requirements for the metadata of GeoWeb services are listed in Table 36 and illustrated in UML in
Figure 5.
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Table 36 — Requirements class for metadata

Requirements class
19150-4metadata = http://standards.isotc211.org/is0o19150/-4/1 /req/geowebServiceMetadata

Target type Ontology Framework

Dependency http://standards.iso.org/iso/19103/ed-2/en/ (Conceptual schema language)
Dependency http://standards.iso.org/iso/19119/ed-2/en/ (Service)

Requirement 19150-4metadata: GeoWebServiceMetadata

MD_Iden tifi(t?gl bn
Service metadata informationg:
SV_Serviceldentification;
Servicg::GeoWebServiceldentification
. + serviceType: GenericName
+ identifier: YRI +geoWebServiceMetadata |, serviceTypeVersion: CharacterStfing [0..%]
+ name: ChafacterString < + accessProperties: MD_StandardOrderProcess [0..1]
+ taxonomyAndFunction: TaxonomyFunctionPair [1..¥] 0.1 |+ couplingType: SV_CouplingType [0..1]
+ lifeCycle: QeoWebServiceLifeCycle [1..¥] + coupledResource: SV=EoupledResource [0..%]
+ operatedDataset: /€] €itation [0..¥]
+ profile: CI_Citation0..*]
+ serviceStandard: CI_Citation [0..*] A

Figure 5 — UML diagram for GeoWeb servi¢e‘metadata

5.4.2 GepWeb service metadata

5.4.2.1 SYemantics

The association role geoWebServiceMetadata enables providing metadata of the GeoWeb service.

5.4.2.2 Requirements

Table 37 ligts the requirements for GeeWeb service metadata description.

Table 37.—-GeoWeb service metadata requirements

Requirement

19150-4metadata:GeoWchMetadata

If metadatd are provided,\GeoWebService shall be associated via an aggregation association to the class
SV_Serviceldentification (ISO 19115-1) with the association role geowebServiceMetadata.

5.4.2.3 Hroperties

Table 38 sets the additional property to GeoWebServiceldentification.

Table 38 — Additional GeoWeb service properties

Name Semantics Multiplicity Range

geowebServiceMetadata

(role) Metadata of the GeoWeb service. 0.1 SV_Serviceldentification
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6 OWL ontology of GeoWeb service

6.1 General

Clause 6 sets the requirements for the OWLY representation of the GeoWeb service ontology framework.

The requirements for the OWL representation of the GeoWeb service ontology framework are listed in

Table 39.

Table 39 — Requirements class for OWL representation of the GeoWeb service ontology

Iramework

Requirements class

19150-40wl = http://standards.isotc211.0rg/iso19150/-4/1/req /geowebServiceOwl/ 1. .”
Taxget type OWL Ontology
Dependency http://standards.iso.org/iso/19150-2/ed-1/en/ (Rules for-developing ontolpgies in the

Web Ontology Language (OWL)) - Clause 6

Dependency 19150-4service
Dependency 19150-4capabilities
Dei)endency 19150-4metadata
Rehuirement 19150-4owl:service
Re{luirement 19150-4owl:capabilities
ReJ]uirement 19150-4owl:metadata

6.2 Service requirements

Thd requirements for the representations of the GeoWeb service identification and descript
synkax are listed in Table 40.

on in OWL

1) RDEF which stands for Resource Description Framework, is a formal language meant for the description of structure
information for their exchange on the Web and preserving their meaning[3]. RDFS (i.e. RDF Schema) has been further
introduced to specify user-defined vocabulary. However, RDFS capabilities is limited for simple ontologies. OWL
(the Web Ontology language) is meant for complex knowledge modelling and expressive representation language
based on formal logic. It enables logical reasoning. OWL remains an RDF compliant document.
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Table 40 — Requirements for the OWL representation of GeoWeb service identification and

description

Requirement

19150-4owl:service

A specific OWL ontology shall encompass the OWL classes and properties required for the representation of
GeoWeb service identification and description as specified in the requirements:

19150-4service:GeoWebServiceldentification;

19150-4service:GeoWebServiceDescription;

19150
19150
19150
19150
19150
19150
19150

The OWL o

4service:TaxonomyAndFunction;
4service:GeoWebServiceTaxonomy;
4service:GeoWebServiceFunction;
4service:GeoWebServiceLifeCycle;
4service:ServiceParameters;
4service:SubjectCode; and

4service:ServiceCost.
htology shall comply with ISO 19150-2:2015, Clause 6.

6.3 Capability requirements

The requir
in Table 41|

Tabl

ements for the representations of the GeoWeb,service capabilities in OWL syntax are li{

e 41 — Requirements for the OWL representation of GeoWeb service capabilities

ted

Requirement

19150-4 0w

|:capability L

A specific @
GeoWeb se

19150
19150
19150
19150
19150

WL ontology shall encompassithe OWL classes and properties required for the representation of
'vice capabilities as specified in the requirements:

4capabilities:GeoWebServiceCapability;
4capabilities:Accuraey;
4capabilities:Performance;
4capabilities:Security; and

4capabilities:ErrorTypeCode.

The OWL o

htology shall comply with ISO 19150-2:2015, Clause 6.

The OWL ontology shall define a capability object property that has the corresponding GeoWeb service identifi-
cation class for domain (see requirement 19150-4owl:service) and the corresponding GeoWeb service capability
class for range. Appropriate property restrictions to the GeoWeb service identification class shall be set for the
values (owl:allValuesFrom) and cardinalities.

6.4 Metadata requirements

The requirements for the representations of the GeoWeb service metadata in OWL syntax are listed in
Table 42.
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Table 42 — Requirements for the OWL representation of GeoWeb service metadata

Requirement

19150-4owl:metadata

A specific OWL ontology shall be set to support the requirement 19150-4metadata:GeoWebServiceMetadata.

The OWL ontology shall comply with ISO 19150-2:2015, Clause 6.

The OWL ontology shall define a geoWebServiceMetadata object property that has the corresponding GeoWeb
service identification class for domain (see requirement 19150-4owl:service) and the corresponding.

SV_Serviceldentificationa class for range. Appropriate property restrictions to the GeoWeb service identifica-
tion class shall be set for the values (owl:allValuesFrom) and cardinalities

a  |From the OWL ontology derived from ISO 19115-1:2014, 6.5.14.
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A.1 Con

Annex A
(normative)

Abstract test suite

ormance clascec

Annex A d
classes:

Confor

Ge

Ge

Ge

Confoq

Ge

The confg
(19150-4s¢

— GeoWsq
GeoWe
Taxon

GeoWsq

T I ITC T T TY

bscribes tests corresponding to each requirement. They are packaged in four conferma

mance class for the framework:

ographic information Web service identification and description

19150-4service-conf http://standardsisotc211.org/iso191

nce

50/

-4/1/conf/geowebServiceldentificationAndDescription/

ographic information Web service capabilities

19150-4capabilities-conf http#/standards.isotc211.org/iso191

50/

-4/1/conf/geowebServiceCapabilities/

ographic information Web service metadata

19150-4metadata-conf http://standards.isotc211.org/iso191

50/

-4/1/conf/geowebServiceMetadata/

mance class for service ontology in OW¥:
ographic information Web service Ontology

19150-4owl-conf = http://standards.isotc211.org/iso19150/-4/1/conf/owl/

rmance class Geogrdphic information Web service identification and descript

rvice-conf) includes(the following tests:
b service identification (see A.2.1);

b service description (see A.2.2);

my and\function (see A.2.3);

b_service taxonomy (see A.2.4);

GeoWeb service function (see A.Z.5);
GeoWeb service lifecycle (see A.2.6);

Service parameters (see A.2.7);

Service cost (see A.2.8).

—e

on

The conformance class Geographic information Web service capabilities (19150-4capabilities-conf)

includes th

e following tests:

GeoWeb service capability (see A.3.1);

— Accuracy (see A.3.2);
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Performance (see A.3.3);

Security (see A.3.4).

The conformance class Geographic information Web service metadata (19150-4metadata-conf)
includes the following tests:

GeoWeb service metadata (see A.4.1).

The conformance class Geographic information Web service Ontology (19150-40owl-conf) includes the
following tests:

Service (see A.5.1);
Capabilities (see A.5.2);
Metadata (see A.5.3).

A.2 Geographic information Web service identification and'description

A.2l1 GeoWeb service identification

The test 19150-4service-conf:GeoWebServiceldentification fofd'GeoWeb service identificgtion" is as

follpws:

a) |Testpurpose  Verify that the implementation of the’GeoWeb service ontology framewlork
contains a class for the identification of a GeoWeb Service. Verify that the class
includes the properties identifier, name, taxonomyAndFunction, and lifecycle, and
the association role description in compliance with Table 3.

b) [Test method Inspect the implementation of the GeoWeb service ontology frameworK and more
specifically the container (e.g. structure, class, etc.) corresponding to the identifi-
cation of a GeoWeb.Service. Inspect if the properties are set appropriatgly.

c) |Reference Requirement'19150-4service:GeoWebServiceldentification (5.2.2).

d) |Testtype Capability/test.

A.2l2 GeoWeb service’description

The test 19150-4service-conf:GeoWebServiceDescription for "GeoWeb service descripfion” is as

follpws:

a) |Test purpose  Verify that the implementation of the GeoWeb service ontology framewprk con-
tains a class for the description of a GeoWeb Service. Verify that the clags includes
the properties description, subject, version, date, language, source, contagt, rights,
Tost, and urt,and the association roles pararneters and ServiceChatminginformation,
in compliance with Table 5.

b) Test method Inspect the implementation of the GeoWeb service ontology framework and more
specifically the container (e.g. structure, class, etc.) corresponding to the descrip-
tion of a GeoWeb Service. Inspect if the properties are set appropriately.

c) Reference Requirement 19150-4service:GeoWebServiceDescription (5.2.3).

d) Testtype Capability test.

© IS0 2019 - All rights reserved
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A.2.3 Taxonomy and function

The test 19150-4service-conf:TaxonomyAndFunction for "Taxonomy and function" is as follows:

a) Testpurpose  Verify that the implementation of the GeoWeb service ontology framework con-
tains a class for the identification of taxonomy and function. Verify that the class
includes the properties taxonomy and function, in compliance with Table 7. Verify
that the values of the function property are synchronized properly with the value

£irlo it IR AT I ragirraddan Tollo 2
OT tIICCaAOTIONNTy PTOPCTtY asSTCquIT CO I Tao1Cc—Or

b) Test method Inspect the implementation of the GeoWeb service ontology framework and'mpre
specifically the container (e.g. structure, class, etc.) corresponding to the,depic
tion of the taxonomy and function of a GeoWeb Service. Inspect if the propertig¢s
are set appropriately. Inspect if the synchronization between thegpreperties is|set

correctly.
c) Referepce Requirement 19150-4service:TaxonomyAndFunction (5.24),
d) Testtype Capability test.

A.2.4 GepWeb service taxonomy

The test 19150-4service-conf:GeoWebServiceTaxonomy for "GeoWeb service taxonomy" is as follows:

a) Testpuyrpose  Verify that the implementation of the GeoWeb service ontology framework cor
tains a codelist of the taxonomy values compliant with Table 9.

b) Test method Inspect the implementation of the'GeoWeb service ontology framework and mpre
specifically the container (e.gi.structure, class, etc.) that sets the list of values for
taxonomy depiction of a GeoWeb Service. Inspect if the list of values is complete.

c) Reference Requirement 19150-4service:GeoWebServiceTaxonomy (5.2.5).

d) Testtype Capability test.

A.2.5 GejpWeb service function

The test 19150-4service-cont:GeoWebServiceFunction for "GeoWeb service function” is as follows:

a) Testpyrpose  Verify that the implementation of the GeoWeb service ontology framework
¢ontains a root codelist for the function values that is subtyped by the codelistfs
GeoWebBoundaryHumanlInteractionServiceFunction,
GeoWebModellnformationManagementFunction,
GeoWebWorkflowTaskManagementFunction, GeoWebProcessingFunction,
GeoWebCommunicationFunction, and
GeoWebSystemManagementSecurityFunction.

Verify that the implementation of the GeoWeb service ontology framework
contains a codelist of the boundary human interaction service function values
compliant with Table 11.

Verify that the implementation of the GeoWeb service ontology framework con-

tains a codelist of the model information management function values compliant
with Table 12.
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Verify that the implementation of the GeoWeb service ontology framework con-
tains a codelist of the workflow task management function values compliant with
Table 13.

Verify that the implementation of the GeoWeb service ontology framework con-
tains a root codelist for the processing function values that is subtyped by the
codelists GeoWebProcessingSpatialFunction, GeoWebProcessingThematicFunction,
GeoWebProcessingTemporalFunction, and GeoWebProcessingMetadataFunction.

Verify that the implementation of the GeoWeb service ontology framework con-
i i i j } i ith Table 14.

Verify that the implementation of the GeoWeb service ontology framework
contains a codelist of the thematic processing function values compliant with
Table 15.

Verify that the implementation of the GeoWeb service gntelogy framewlork
contains a codelist of the temporal processing function values compliart with
Table 16.

Verify that the implementation of the GeoWeb service ontology framework
contains a codelist of the metadata processing-function values compliant with
Table 17.

Verify that the implementation of thé\GeoWeb service ontology framewpork con-
tains a codelist of the communication function values compliant with Table 18.

Verify that the implementation-of the GeoWeb service ontology framewpork con-
tains a codelist of the system‘management security function values compliant
with Table 19.

b) [Test method Inspect the implementation of the GeoWeb service ontology frameworK and more
specifically the vakrious containers (e.g. structure, class, etc.) that set the lists of
values for function depiction of a GeoWeb Service (i.e.
GeoWebBoundaryHumanlInteractionServiceFunction,
GeoWebMadellnformationManagementFunction,
GeoWebWorkflowTaskManagementFunction, GeoWebProcessingFunction,
GeoWebProcessingSpatialFunction, GeoWebProcessingThematicFunction,
GeoWebProcessingTemporalFunction, GeoWebProcessingMetadataFunctign,
GeoWebCommunicationFunction, and GeoWebSystemManagementSecurityFunction)
and their subtyping relationships. Inspect if the lists of values are complete.

c) |Reference Requirement 19150-4service:GeoWebServiceFunction (5.2.6).

d) |Testtype Capability test.
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A.2.6 Ge

oWeb service lifecycle

The test 19150-4service-conf:GeoWebServiceLifeCycle for "GeoWeb service lifecycle" is as follows:

a) Testpurpose  Verify that the implementation of the GeoWeb service ontology framework con-

b) Testm

tains a codelist of the service life cycle values compliant with Table 21.

ethod Inspect the implementation of the GeoWeb service ontology framework and more

c) Refere
d) Testty
A.2.7 Se

The test 19

a) Testpyrpose  Verify that the implementation of the GeoWeb seryice-ontology framework

specificallvy the container (e.g structure.-class -etc) corresponding to the lifecycle
r J 7O 7 4 J r (=]

of a GeoWeb Service. Inspect if the properties are set appropriately.

hce Requirement 19150-4service:GeoWebServiceLifeCycle (5.2.7).
pe Capability test.
rvice parameters

150-4service-conf:ServiceParameters for "Service parameters" is@sfollows:

contains a class for the identification of the serviceparameters. Verify that the
class includes the properties parameter, input,‘autput, precondition, and result, |n
compliance with Table 23.

b) Test method Inspect the implementation of the GeoWeéb service ontology framework and mpre

c) Refere
d) Testty

A.2.8 Se
The test 19

a) Testpyrpose  Verify thiabthe implementation of the GeoWeb service ontology framework cor

specifically the container (e.g. structure, class, etc.) corresponding to the service
parameters of a GeoWeb Service. Inspect if the properties are set appropriatel

o~

hce Requirement 19150-4service{ServiceParameters (5.2.8).

pe Capability test.

rvice cost

150-4service-conf::SeryiceCost for "Service cost" is as follows:

tains.a-class for the identification of the service cost. Verify that the class inclufdes
theyproperties monetaryUnitCost and complexCost, in compliance with Table 25

b) Test method Inspect the implementation of the GeoWeb service ontology framework and mpre

specifically the container (e.g. structure, class, etc.) corresponding to the service
cost of a GeoWeb Service. Inspect if the properties are set appropriately.

c) Reference Requirement 19150-4Service:ServiceCost (5.2.9).
d) Testtype Capability test.
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