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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-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 prog¢edures used to develop this document and those intended for its further maintenance ‘at

lanation on the meaning of ISO specific terms and expressions related to conformity assessmer
information about ISO’s adherence to the World Trade Organization (WTO) principles in tk
Barriers to Trade (TBT) see the following URL: wwwxiso.org/iso/foreword.html.

as well
Technic

The committee responsible for this document is [SO/TC 241, Geographic information/Geomatics.

Alist of 1l parts in the ISO 19115 series can be foundon the ISO website.
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Introduction

ISO 19115-1 explains the importance of metadata, specifies a model for describing geographic
information resources by defining metadata entities, elements and terminology, and establishing
an extension procedure for additional metadata content. ISO 19115-1:2014, Annex G describes the
revisions from ISO 19115:2003. The revised content model also incorporates metadata elements
defined in ISO 19119:2005 and ISO 19119:2005/Amd 1:2008 for metadata describing web services.
More detailed metadata for geographic data types and data quality are defined in other ISO geographic
information standards (e.g. ISO 19110 and ISO 19157). Where necessary, interpretations of some other
140 geographic information standards are incorporated for this implementation.

[0 19115-2 extends ISO 19115-1 by adding models for acquisition information and extending thle models
fqr metadata (MD_Metadata), data quality (DQ_DataQuality, now in ISO 19157), spatial.repregentation
(MD_SpatialRepresentation), and content information (MD_ContentInformation).

et

§0 19115-1 and ISO 19115-2 define conceptual models for metadata content_that are indepg¢ndent of
any particular encoding scheme. ISO/TS 19139 and ISO/TS 19139-2 define eXtensible Markup Janguage
(XML) schemas for encoding that content. This document defines XMLZéncodings for 1SO| 19115-1
nd ISO 19115-2 metadata content. This integrated schema makes, it possible to use [concepts
lom ISO 19115-1 and ISO 19115-2 together in metadata instance-documents, effectively replacing
§0/TS 19139 and ISO/TS 19139-2 and enables automated validation and interchange of 1SO} 19115-1
nd ISO 19115-2, metadata content using standard software tools!

L = h D

The integrated schema were derived from ISO 19115-1 anid\SO 19115-2 conceptual models @ising the
tiles defined in ISO 19118:2011, Annex A, ISO/TS 19139.applied to an adopted implementatipn-ready
UML version of the conceptual models as described ifit€lause 8. The implementation approach enables
nmlodularization and eases reuse of elements of thé conceptual models. Abstract classes were added
tq the ISO geographic information harmonized miodel, without altering the semantics, to dreate an
mplementation model that was used for this XML implementation (see Clause 8 for details).

-

—

The primary use case envisioned for (this XML implementation is the exchange of geographic
nletadata in a client-server environment exemplified by the World Wide Web, in which the| internal
nlanagement and structure of metadata content is independent of the encoding used for ¢xchange
of metadata information. Adoptign)of this geographic metadata XML schema within an information-
sharing community will garner the benefits of standardization for resource discovery, access,|use, and
uhderstanding.

© ISO 2016 - All rights reserved v
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Geographic information — Metadata —

Part 3:

XML schema implementation for fundamental concepts

[y

Scope

This document defines an integrated XML implementation of ISO 19115-1, ISO 19115:2/and
filom ISO/TS 19139 by defining the following artefacts:

model elements defined in ISO 19115-1, ISO 19115-2, and ISO/TS 19139;

b} a set of ISO/IEC 19757-3 (Schematron) rules that implement ‘validation constraint
[SO 19115-1 and ISO 19115-2 UML models that are not validated-by.the XML schema;

encoded using the ISO/TS 19139 XML schema and ISQ- 19115-2 metadata encoded U
ISO/TS 19139-2 XML schema into an equivalent docufnent that is valid against the XMIl
defined in this document.

This document describes the procedure used to generate XML schema from ISO geographic inf
nceptual models related to metadata. The procedure includes creation of an UML model
hplementation derived from the conceptual UML model.

_
= o

This implementation model does not alter\the semantics of the target conceptual model,

abstract classes that remove dependencies between model packages, tagged values and ste
r¢quired by the UML to XML transformation software, and refactors the packaging of a few
irffto XML namespaces. The XML sc¢hema has been generated systematically from the UML 1
XML implementation according to'the rules defined in ISO/TS 19139 or ISO 19118.

2| Conformance

2|1 General

et

vilidate against the test procedures specified in Annex A. These tests include validation using
XML schemma document, as well as Schematron rule documents that test conformance with co
specified by the base conceptual model that are not tested by XML schema validation. Each n4g

concepts

a set of XML schema required to validate metadata instance documents conforming to conceptual

5 in the

c] an Extensible Stylesheet Language Transformation (XSLT) fertransforming ISO 19115-1 metadata

sing the
. schema

rmation
for XML

but adds
reotypes
clements
hodel for

11 order to claimivconformance to a conformance class defined in this document, an XML instajnce shall

W specific
hstraints
mespace

nmfodule' and interchange document schema defined by the implementation carries with it ay

implicit
ent that

xml element and attribute instances from the namespace shall be well formed and valid. The test is
validation with a specific XML schema and Schematron rule set if necessary. The framework, concepts,
and methodology for testing, and the criteria to be achieved to claim conformance are specified in

ISO 19105.

Implementers may choose to define other “information exchange” document schemas that import
normative XML schemas not specified here to identify and validate interchange documents. The design

of these schemas will be contingent on the requirements of the user community for the p

articular

information exchange. These information exchange schema should be documented in a technical note.
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2.2 Conformance classes for metadata modules

This document defines a set of conformance classes for various content modules defined by
ISO 19115-1 and ISO 19115-2 to allow these to be used as components in other interchange document
implementations. Each module is packaged in a separate XML namespace. Table 1 lists the module
defined in this document.

Table 1 — Conformance classes defined for metadata modules

Namegpace# Comformmance class YRk Co.nformance class name
(implemented clause)

/mcc/1.0 /conf/common-classes-xml Valid XML instance of common classes namespace
(this document)

/cit/1.0 /conf/citation-xml Valid XML instance of citation namespace
(IS0 19115-1:2014, 6.6.2)

/lan/1.0 /conf/language-localisation-xml Valid XML instance of language localization
namespace (IS0 19115-1:2014, 6.7)

/mas/1.d /conf/application-schema-xml Valid XML instance of applicdtion schema
namespace (ISO 19115-1:2014, 6.5.13)

/mac/1.Q /conf/ acquisition-xml Valid XML instance of metadata for acquisition
namespace (ISO 19115-2:2009, A.2.5)

/mco/1.Q /conf/constraints-xml Valid XML instaree of constraints namespace
(ISO 19115-1:2014, 6.5.4)

/gex/1.0 /conf/geospatial-extent-xml Valid XML:instance of geospatial extent namespace
(ISO 19115*1:2014, 6.6.1)

/mdb/1. /conf/metadata-base-xml Valid-XML instance of metadata base namespace
(ISOM9115-1:2014, 6.5.2)

/mmi/1. /conf/maintenance-information-xml._{¥alid XML instance of maintenance information
namespace (1SO 19115-1:2014, 6.5.6)

/mpc/1.0 /conf/portrayal-catalogue-xml Valid XML instance of portrayal catalogue
namespace (1SO 19115-1:2014, 6.5.10)

/mrc/1.Q /conf/resource-content-ximl Valid XML instance of resource content namespace
(ISO 19115-1:2014, 6.5.9,1SO 19115-2)

/mrd/1.( /conf/resource-distribution-xml Valid XML instance of resource distribution
namespace (1SO 19115-1:2014, 6.5.11)

/mri/1.0 /conf/resourcésidentification-xml Valid XML instance of resource identification
namespace (1SO 19115-1:2014, 6.5.6)

/mrl/1.0 /conf/Jinéage-xml Valid XML instance of resource lineage namespace
(ISO 19115-1:2014, 6.5.5,1SO 19115-2)

/mrs/1.0 Jconf/reference-system-xml Valid XML instance of reference system namespace
(ISO 19115-1:2014, 6.5.8)

/msr/1.0 /conf/spatial-representation-xml Valid XML instance of spatial representation
(ISO 19115-1:2014, 6.5.7,1SO 19115-2)

/msr/1. Jcont/spatial-Tepresentation-xmi Valid XML instance of spatial representation
(ISO 19115-1:2014, 6.5.7,1SO 19115-2)

/srv/2.0 /conf/service-metadata-xml Valid XML instance of service metadata
namespace (ISO 19115-1:2014, 6.5.14)

/mex/1.0 /conf/metadata-extension-xml Valid XML instance of metadata extension
namespace (ISO 19115-1:2014, 6.5.12)

/gcx/1.0 /conf/extended-types-xml XML implementation of geospatial common
extended types (ISO/TS 19139:2007, 7.2)

a  For complete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3"

b All Conformance Class URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table

cell to get the complete URI.

2 © IS0 2016 - All rights reserved
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2.3 Conformance classes for metadata interchange documents

This document defines a set of XML schema that import various modular namespace components to
define useful metadata interchange documents. Each of these document schema has an associated
requirements and conformance class, and a namespace URI to identify the document type. Table 2 lists
these interchange document schemes.

Table 2 — Conformance classes for metadata interchange

Namespace?2 Conformance class URIb Conformance class name
rildb/l.O /conf/metadata-minimal-instance Minimum XML metadata instance documeént
r]lds/l.O /conf/metadata-data-or-service- Complete valid XML metadata instange.document

instance
md1/1.0 /conf/metadata-extended-types- Valid XML metadata instance doeyment with
instance extended types

md2/1.0 /conf/extended-metadata-instance |Valid XML metadata instance'document with

extended content model

cat/1.0 /conf/catalogue-instance Valid XML catalogué.instance document

mda/1.0 /conf/metadata-application-instance |Valid XML instanice-of metadata application

namespace

mdt/1.0 /conf/metadata-data-transfer- Valid XML instance of metadata for data tranfsfer

instance namespace

al  For complete namespace URIs, prefix “http://standards.iso.org/is6/19115/-3"".

All conformance class URIs are HTTP URISs, prefix “http://standards.iso.org/iso/19115/-3" to the paths in th¢ table cell
get the complete URI.

~ o

3| Normative references
T

he following documents are referred £@in the text in such a way that some or all of theif content
constitutes requirements of this document. For dated references, only the edition cited applies. For
uhdated references, the latest edition-of the referenced document (including any amendments] applies.

[

40 19110, Geographic information — Methodology for feature cataloguing
[0 19115-1:2014, Geographic information — Metadata — Part 1: Fundamentals

[

40 19115-2:2009, Geographic information — Metadata — Part 2: Extensions for imagery and gridded data

et
L.

40 19136, Geographic information — Geography Markup Language (GML)

—_—
L

40 19157, Geggraphic information — Data quality

[

40/TS 19139:2007, Geographic information — Metadata — XML schema implementation

A W nd - daofi +

QA c o nibianc
ICI IO AdIiIlIv UL IIIIITIVIIO

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

© IS0 2016 - All rights reserved 3
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namespace
<XML> collection of names, identified by a URI reference, which are used in XML documents as element
names and attribute names

Note 1 to entry: The combination of a namespace URI and element or attribute name are intended to be a globally
unique identifier for that model element

[SOURCE: W3C XML Namespaces:1999]

4.2
package
<UML>g

EXAMPLJ
informati

Note 1 to
in a pack3

Note 2 to
[SOURCE

4.3

realizat
semantig
classifiel

[SOURCH

4.4

polymor
characte
- specifi
Note 1 to

[SOURCE
5 Syn

5.1 Ad

GML
HTML

eneral purpose mechanism for organizing elements into groups

Identification information package, metadata entity set information package, “eonstraipt
bn package.

entry: Packages may be nested within other packages. Both model elements and diagrams may appegr
ge.

entry: A package provides a namespace (4.1) for the grouped elements.

: IS0 19103:2015, 4.27, modified — Examples and notes to entry have been added.]

on
relationship between classifiers, wherein one classifier specifies a contract that another
guarantees to carry out

: 1ISO/TS 19139:2007, 4.3]

phism
ristic of being able to assign a differenf.meaning or usage to something in different contexts
fally, to allow an entity such as a variable, a function, or an object to have more than one forn

entry: Realization (4.3) indicates inheritance of behaviour without inheritance of structure.

: ISO/TS 19139:2007, 4.4, niodified — Note 1 to entry has been added.]

bols and abbreviated terms

ronyms

Geography Markup Language

HyperText Markup Language

UML
URI
XML
XPath
XSD
XSL
XSLT

Unified Modeling Language
Universal Resource Identifier
Extensible Markup Language
XML Path Language

XML Schema Definition
Extensible Style Language

Extensible Stylesheet Language Transformation

© ISO 2016 - All rights reserved
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5.2 Namespaces

XML namespaces defined in this document are identified by URIs that follow the pattern: http://
standards.iso.org/iso/19115/-3/xxx/N.M, where xxx is a three-alphanumeric-character namespace
abbreviation, N is the major version number, and M is the minor version number. Dereferencing the

namespace URI as a resource locator will retrieve a description of the namespace, links to de
of the content of the namespace, and links to the base specification the namespace implemen
the normative XML schema location.

scription
ts and to

Because the full URI is cumbersome for reading, writing, and in human discussion, this document

ill refer to the namespaces using abbreviations. Table 3 lists namespaces from other specifications

ithported by this implementation, and the short string in the left column of Table 3 is the af
abbreviation used to reference the namespace and to associate an XML element withrthe na
URI in a fully qualified name. The second column contains an English-language descriptid
npmespace, and the string in the right column is the URI that identifies the namespace Tables 4
abbreviations and other information for namespaces used for UML packages defined in ISO 191
fdr namespaces defined in this document that import multiple XML namespaces to define int
dpcument types.

sociated
mespace
n of the
hnd 5 list
15-1 and
brchange

Table 3 — External namespace URIs and namespace abbreviation conventions used ip this
document
Namespace
abbreviation Name Namespace URI
convention
dqc Data quality common http://standards.iso.org/iso/19157/-2 /dqc/1]0
fec Feature catalogue common http://standards.iso.org/19110/fcc/1.0
gml Geography markup language http://www.opengis.net/gml/3.2
xllink XML linking language http://www.w3.0rg/1999/xlink
XIS W3C XML schema definition http://www.w3.0org/2001/XMLSchema
schema
Fable 4 — Namespace URIs and hamespace abbreviation conventions defined and used in this
document for packages defined in ISO 19115-1
Namespace Namespace
hbbreviation namI:e Scope Namespace URI UML pdckagea
convention
(at CATalogue elements for codelist http://standards.iso.org/ Catalogues
catalogues, and example |iso/19115/-3/cat/1.0 (ISO/TS 19139)
catalogues from
ISO/TS 19139 updated
for compatibility with
new schema
clit CITation Utility elements for http://standards.iso.org/ Citation gnd
Litat;ull idcutiﬂ\,atiuu iDU 119115 a 3 Ibit 110 I'Co UllDiUle
’ ’ + —2/ 1 P
and web linkage of party information
resources
gco Metadata core |Basic data types http://standards.iso.org/ From
iso/19115/-3/gco/1.0 ISO/TS 19139
gcx Geospatial Elements for xml http://standards.iso.org/ Web
Common implementation, from is0/19115/-3/gcx/1.0 environment
eXtension ISO/TS 19139 updated (ISO/TS 19139)
for compatibility with
new schema
a  UML packages are defined in ISO 19115-1 unless noted otherwise.
© IS0 2016 - All rights reserved 5
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Table 4 (continued)
Namespace Namespace
abbreviation namI:: Scope Namespace URI UML package?
convention
gex Geospatial Elements for specifying : i Extent
EXtent geospatial properties of  |iso/19115/-3/gex/1.0 information
aresource, including
extent and spatial
reference systems
gmw GML wrapper Namespace that http://standards.iso.or From
implements properties is0/19115/-3/gmw/1.0 ISO/TS 19139
with values specified by
GML classes
lan LANguage Elements for cultural http://standards.iso.or Language-
localization and linguistic adaptability |iso/19115/-3/lan/1.0 characterset
localization
information
mas Metadata for Application schema used |http: ndards.iso.or Application
application to build a dataset is0/19115/-3/mas/1 schema
schema information
mcc Metadata for Elements used by all http://standardsiiso.org/ Common classes
common classes |other packages iso/19115/-3/mcc/1.0
mco Metadata for Specify constraints on http: hdards.iso.or Constraint
constraints access and use is0/19115/-3/mco/1.0 information
mdb Metadata base |Define metadata root httpi//standards.iso.org/ Metadata
element and properties, |is6/19115/-3/mdb/1. information
with abstract
implementation. This
namespace is intended
to support profile
development.
mex Metadata for Extensionst@ metadata http://standards.iso.or Metadata
extension content iso/19115/-3/mex/1. extension
information
mmi Metadata for Maintenance of http://standards.iso.org/ Maintenance
maintenance resources and metadata |iso/19115/-3/mmi/1. information
information
mpc Metadata faort Portrayal of described http: ndards.iso.or Portrayal
portrayal resource is0/19115/-3/mpc/1.0 catalogue
catalogtie information
mrc Metadata for Resource data structure |http://standards.iso.or Content
résource and content is0/19115/-3/mrc/1.0 information
content
mrd Metadata for How a resource is http://standards.iso.or Distribution
resource accessed is0/19115/-3/mrd/1.0 information
distribution
mri Metadata for Identifying resources http://standards.iso.or Identification
resource is0/19115/-3/mri/1.0 information
identification
mrl Metadata for Resource provenance http://standards.iso.or Lineage
resource is0/19115/-3/mrl/1.0 information
lineage

a  UML packages are defined in ISO 19115-1 unless noted otherwise.

© ISO 2016 - All rights reserved
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Table 4 (continued)
Namespace Namespace
abbreviation namI:a Scope Namespace URI UML packagea
convention
mrs Metadata for Spatial reference system |http://standards.iso.or Reference
reference for resource content is0/19115/-3/mrs/1.0 system
system information
msr Metadata for Encoding of location http://standards.iso.or Spatial
spatial information in resource  |iso/19115/-3/msr/1.0 representation
representation |content information
skv SeRVice Information specific to http://standards.iso.org/ Serwice
metadata service resources, is0/19115/-3/srv/2.0 nietadatg
inherited from ISO 19119 informatfon
into [SO 19115-1
al  UML packages are defined in ISO 19115-1 unless noted otherwise.
Table 5 — Namespace URIs and namespace abbreviation conventions to identify metadata
interchange document types that aggregate multiple namespaces
Namespace Namespace
hbbreviation nampe Scope Namespace URI UML pdckagea?
convention
mdb Metadata base |Implementelementsand |http://standards.iso.org/
properties for minimal i80/19115/-3/mdb/1.0
metadata properties
required by ISO 19115-1.
mds Metadata for Implement all the http://standards.iso.org/ Metadata
data and optional metadata is0/19115/-3/mds/1.0 informatjon
services properties ass6¢iated
with the base
MD_Metadata and
MI_Metadata (from
[SO19115-2) element.
This namespace is
intended to support
catalogue services.
md1 Metadata for Implement all the http://standards.iso.org/
data and optional metadata is0/19115/-3/md1/1.0
services with properties associated
geaSpatial with the base
sommon MD_Metadata element
extensions and geospatial common
extensions.
mda Metadata Includes classes for http://standards.iso.or Metadata
application describing resource iso/19115/-3/mda/1.0 applicatign
collections with information
hierarchical metadata.
mdt Metadata for Includes classes for http://standards.iso.org/ Metadata-based
data transfer describing packages of is0/19115/-3/mdt/1.0 data transfers
data for transfer. (ISO/TS 19139)
md?2 Metadata with |Extends metadata by http://standards.iso.org/ Metadata
extensions including classes that is0/19115/-3/md2/1.0 extension
allow metadata information
extensions to be
described.
NOTE Namespaces are arranged from simplest to most complex.
a  Blank cells indicate that no equivalent package is defined in ISO 19115-1 or ISO/TS 19139.
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http://standards.iso.org/iso/19115/-3/mda/1.0
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http://standards.iso.org/iso/19115/-3/mdt/1.0
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6 Requirements

6.1 Automated generation of XML schema

A major design objective for ISO geographic information standards information models is to enable
production of XML schema following standard rules and implementation patterns such that machine
processing of UML models can generate the XML schema. The intention is to promote predictability,
extensibility, reuse of schema, and interoperability with other ISO geographic information standards
implementations. The resulting XML schemas are algorithmically derived from the normative UML
models fprtSOgevgraphicimformmatiomrstandards, which promotes tonsistency ir the resutting sciremp.
The resylting schemas are predictable since UML classes, attributes, associations, etc. are engodgd
following consistent rules and patterns.

Another |requirement of this implementation is to modularize the encoding of ISO 19115-1 content
by definjng XML elements in several namespaces, with a minimum of dependencies between them
(see 6.4)} The purpose of grouping XML elements into namespaces is to define loosely coupled unifs
of inforrhation representation capability that facilitate reuse in other applications. The contents pf
several YML namespaces are defined in this document, which may be reused by-importing into othé¢r
XML schpma. Use of an existing XML schema is advantageous because it reduces the amount of new
schema development required, and because existing software may be available that can process modgl
elementq conforming to an existing XML schema.

The ISO 19115-1 metadata conceptual schema is designed to supporttransfer of resource documentatiqn
(metadata) among and within user communities. A third objeetive of the implementation for thijs
documert is to define standard document types that include ‘elements from multiple namespage
modules| designed for specific information exchange scenarios. Six “aggregation” namespaces afe
defined hat import multiple modules to meet various requirements (see 6.5).

6.2 Multilingual adaptability and polymorphism

Cultural [and linguistic adaptability is a requirement for metadata elements with text content. |n
[SO 19115-1:2014, Annex F, there is an informative discussion of multilingual textual metadata elements.
In order(to enable the interoperability ofsmuiltilingual instance documents, the XML implementatign
for this document follows the implementation specified in ISO/TS 19139. The property type encodings
describef in ISO/TS 19139:2007, 8.45enable extensions to the XML schema that implement property
values uging element types not included in the base XML schema. Such polymorphism (see definitign
in 4.4) ajlows user communitie§ to modify geographic metadata to meet their organizational needs.
This pattern is used to provide'cultural and linguistic adaptability support through metadata instange
documerjts containing content in one or more languages that do not violate cardinality rules defined |n
[SO 19115-1. The lan namespace defines a CharacterString property type thatincludes a CharacterString
value, anjd zero to manyPT_FreeText elements, each of which is a language-localized character string
that may be included inline or by reference. Using this extension, a single metadata document may
include dontent strings in a variety of languages, but clients that are not programmed for multilingupl
content Will stilkwork because the standard CharacterString element is present.

Another |example of polymorphism is the name attribute of type CharacterString in the CI_Individupl
class in ISO T9T15-T; if a more structured representation is required (e.g. first, middle, and last name
elements), polymorphism allows extension of the name element implementation in a user-defined
namespace that may be substituted for CharacterString within a metadata instance. These extensions
will be understandable to users who recognize the extension namespace, but in general such extensions
will not interoperate with client software not designed to work with them.

6.3 Introduction to requirements classes

The requirements to create valid XML metadata instances for the conceptual model presented in
ISO 19115-1 are defined in 6.4 through 6.7. In Tables 6 through 10, HTTP URIs are used to identify clauses
in corresponding normative ISO standards that do not define and assign identifiers to requirements
and conformance classes that can be referenced in this document. These are constructed using http://
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standards.iso.org/iso as the base, with the source project ID, edition number, and “spec#N.N.N” as
the final token where the “N.N.N” part identifies the source clause in the standards document. Each
implemented package sets requirements for validating XML instances that use elements in the package.
Therequirements are grouped into core requirements that apply to all instance validation, requirements
for metadata modules that define the various components of metadata content, and requirements for
actual metadata interchange documents that are assembled by importing collections of modules. The
metadata modules are designed to minimize dependencies between modules to facilitate their reuse in
other application schema.

A Pal n = &
O LUIT RTYUITTIIITIIL

The requirements class specified in Table 6 defines requirements that shall be met by any XML|instance
dpcument based on this document.

Table 6 — Requirements for metadata core

Requirements class

ttp://standards.iso.org/iso/19115/-3/req/metadata-core

Target type XML instance document

=

Name Core requirements for metadata properties
Dependency |http://standards.iso.org/iso/19139/spec#8.4.1

Requirement |/req/metadata-core/property-type-content

A property element instance SHALL have\exactly one of inline content (by-value) that is
a schema-valid XML Class instance, a xlink:href attribute (by-reference value), or a
gco:nilReason attribute (nil value).

Requirement |/req/metadata-core/instance-validation

XML instance documents SHALE be well formed and valid. A conformance class is defined
on this requirement for eachh hamespace that specifies the normative XML schema and
Schematron rule (if applicable) files that are used to test conformance.

Requirement |/req/metadata-core/base-data-types

Base data types SHALL be implemented according to rules set forth in ISO/TS 19139.

6{5 Requirements for metadata modules

A collection of modularXML namespaces are used to implement the various content package$ defined
[SO 19115-1 and 4SO 19115-2. The modules are summarized in Table 7, and the requirements for
XML instances ofCeach module are defined and assigned identifiers in Table 8. These identifiers are
réferenced in the definition of conformance classes and tests in Annex A.

—e
—

Table 7 — Summary of metadata modules defined by this document

Namespace Name Clauses implemented

ttpy//standards.iso.org/ Catalogue http://standards.iso.org/isol19139/
iso/19115/-3/cat/1.0 spec#7.4.4
http://standards.iso.org/ Citation and responsible party http://standards.iso.org/iso/19115/-
is0/19115/-3/cit/1.0 information 1/spec#6.6.32
http://standards.iso.org/ Metadata core http://standards.iso.org/iso/19139/
iso/19115/-3/gco/1.0 spec#9.7
http://standards.iso.org/ Geospatial common extended types http://standards.iso.org/iso/19139/
iso/19115/-3/gcx/1.0 spec#7.2
a  There is a circular dependency between the citation and common classes packages, but because of the policy that
the implementation package should match the base abstract schema (ISO 19115-1) packaging, these are implemented as
separate namespaces.
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http://standards.iso.org/iso/19139/spec#9.7
http://standards.iso.org/iso/19115/-3/gcx/1.0
http://standards.iso.org/iso/19115/-3/gcx/1.0
http://standards.iso.org/iso/19139/spec#7.2
http://standards.iso.org/iso/19139/spec#7.2
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Table 7 (continued)

Namespace Name Clauses implemented
http://standards.iso.or Metadata for geospatial extent http://standards.iso.org/iso/19115/-
iso/19115/-3/gex /1.0 1/spec#6.6.1
http://standards.iso.or GML wrapper http://standards.iso.org/iso/19139
is0/19115/-3/gmw/1.0 spec#9.4;

http://standards.iso.org/iso/19139/
spec#9.5;
http://standards.iso.org/iso/19139
spec#9.6 Ca
http://sthndards.iso.org/ Language localization hLLp:[[s;andards.isg.grgZisgﬂ%‘?ﬁ\z
iso/1911p/-3/lan/1.0 spec#7.3; ('k
http://standards.iso.org/i$6£19115/4
/

1/spec#6.7.2 .
http://standards.iso.org/ Metadata for acquisition http:ZZStandards.is%.;ﬁg\Zisoz19115[-,
iso/1911p/-3/mac/1.0 2/spec#A.2.5 N
http://standards.iso.org/ Metadata for application schema http://stand iso.org/iso/19115/4
iso/1911p/-3/mas/1.0 1/spec#é6.
http://standards.iso.org/ Metadata common classes http://s ards.iso.org/iso/19115/{

iso/1911pb/-3/mcc/1.0

1[spgg .6.4, including abstract
%s@ necessary for encoding

ional class property types defined

Q< in 1SO 19115-1 according to the
N\ implementation approach described
N in Clause 82

(> |in Clause 8
http://sthndards.iso.or Metadata for constraints %) http: ndards.iso.org/iso/19115/4
iso/1911p/-3/mco/1.0 Q0 1/spec#6.5.4
http://sthndards.iso.or Metadata base . B http: ndards.iso.org/iso/1911
iso/1911p/-3/mdb/1.0 Q\ 1/spec#6.5.2
http://standards.iso.or Metadata for meta@a extension http: ndards.iso.org/iso/1911
iso/1911p/-3/mex/1.0 ,_\jt 1/spec#6.5.12
http://standards.iso.or Metadata f@ﬁ\{intenance information |http: ndards.iso.org/iso/1911
iso/1911p/-3/mmi/1.0 . 1/spec#6.5.6
http://sthndards.iso.or Met for portrayal catalogue http: ndards.iso.org/iso/1911
iso/1911p/-3/mpc/1. ~ 1 #6.5.1
http:// Landards.isg.grg4( él.{idataforresourcecontent http: ndards.iso.org/iso/19115/-1/
iso/1911p/-3/mrc/1.0 spec#6.5.9

.org/iso/19115/-1)/

http:// ndards.iso. 7 Metadata for resource distribution http: ndards.i
159[19115[-3[mrd[1.!ln% E #6.5.11
http://$tandard & .org/|Metadata for resource identification http: ndards.i

.org/iso/19115/-1)/

iso/1911p/-3/mri spec#6.5.3
http://$ta ds.iso.org/|Metadata for resource lineage http://standards.iso.org/iso/19115/-1)/
iso/1911p /=3 fmrl/1.

Matadata for vafarancn cuctany
vretatrata e rFererenee-Sy-steht

htt

is0/19115/-3/mrs/1.0

http://standards.iso.org/|Metadata for spatial representation http://standards.iso.org/iso/19115/-1
iso/19115/-3/msr/1.0 spec#6.5.7
http://standards.iso.org/|Metadata for services http://standards.iso.org/iso/19115/-1

iso/19115/-3/srv/2.0 #6.5.14

a  There is a circular dependency between the citation and common classes packages, but because of the policy that
the implementation package should match the base abstract schema (ISO 19115-1) packaging, these are implemented as
separate namespaces.
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http://standards.iso.org/iso/19115/-3/gex/1.0
http://standards.iso.org/iso/19115/-3/gex/1.0
http://standards.iso.org/iso/19115/-1/spec#6.6.1
http://standards.iso.org/iso/19115/-1/spec#6.6.1
http://standards.iso.org/iso/19115/-3/gmw/1.0
http://standards.iso.org/iso/19115/-3/gmw/1.0
http://standards.iso.org/iso/19139/spec#9.4
http://standards.iso.org/iso/19139/spec#9.4
http://standards.iso.org/iso/19139/spec#9.5
http://standards.iso.org/iso/19139/spec#9.5
http://standards.iso.org/iso/19139/spec#9.6
http://standards.iso.org/iso/19139/spec#9.6
http://standards.iso.org/iso/19115/-3/lan/1.0
http://standards.iso.org/iso/19115/-3/lan/1.0
http://standards.iso.org/iso/19139/spec#7.3
http://standards.iso.org/iso/19139/spec#7.3
http://standards.iso.org/iso/19115/-1/spec#6.7.2
http://standards.iso.org/iso/19115/-1/spec#6.7.2
http://standards.iso.org/iso/19115/-3/mac/1.0
http://standards.iso.org/iso/19115/-3/mac/1.0
http://standards.iso.org/iso/19115/-2/spec#A.2.5
http://standards.iso.org/iso/19115/-2/spec#A.2.5
http://standards.iso.org/iso/19115/-3/mas/1.0
http://standards.iso.org/iso/19115/-3/mas/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.13
http://standards.iso.org/iso/19115/-1/spec#6.5.13
http://standards.iso.org/iso/19115/-3/mcc/1.0
http://standards.iso.org/iso/19115/-3/mcc/1.0
http://standards.iso.org/iso/19115/-1/spec#6.6.4
http://standards.iso.org/iso/19115/-1/spec#6.6.4
http://standards.iso.org/iso/19115/-3/mco/1.0
http://standards.iso.org/iso/19115/-3/mco/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.4
http://standards.iso.org/iso/19115/-1/spec#6.5.4
http://standards.iso.org/iso/19115/-3/mdb/1.0
http://standards.iso.org/iso/19115/-3/mdb/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.2
http://standards.iso.org/iso/19115/-1/spec#6.5.2
http://standards.iso.org/iso/19115/-3/mex/1.0
http://standards.iso.org/iso/19115/-3/mex/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.12
http://standards.iso.org/iso/19115/-1/spec#6.5.12
http://standards.iso.org/iso/19115/-3/mmi/1.0
http://standards.iso.org/iso/19115/-3/mmi/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.6
http://standards.iso.org/iso/19115/-1/spec#6.5.6
http://standards.iso.org/iso/19115/-3/mpc/1.0
http://standards.iso.org/iso/19115/-3/mpc/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.10
http://standards.iso.org/iso/19115/-1/spec#6.5.10
http://standards.iso.org/iso/19115/-3/mrc/1.0
http://standards.iso.org/iso/19115/-3/mrc/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.9
http://standards.iso.org/iso/19115/-1/spec#6.5.9
http://standards.iso.org/iso/19115/-3/mrd/1.0
http://standards.iso.org/iso/19115/-3/mrd/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.11
http://standards.iso.org/iso/19115/-1/spec#6.5.11
http://standards.iso.org/iso/19115/-3/mri/1.0
http://standards.iso.org/iso/19115/-3/mri/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.3
http://standards.iso.org/iso/19115/-1/spec#6.5.3
http://standards.iso.org/iso/19115/-3/mrl/1.0
http://standards.iso.org/iso/19115/-3/mrl/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.5
http://standards.iso.org/iso/19115/-1/spec#6.5.5
http://standards.iso.org/iso/19115/-3/mrs/1.0
http://standards.iso.org/iso/19115/-3/mrs/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.8
http://standards.iso.org/iso/19115/-1/spec#6.5.8
http://standards.iso.org/iso/19115/-3/msr/1.0
http://standards.iso.org/iso/19115/-3/msr/1.0
http://standards.iso.org/iso/19115/-1/spec#6.5.7
http://standards.iso.org/iso/19115/-1/spec#6.5.7
http://standards.iso.org/iso/19115/-3/srv/2.0
http://standards.iso.org/iso/19115/-3/srv/2.0
http://standards.iso.org/iso/19115/-1/spec#6.5.14
http://standards.iso.org/iso/19115/-1/spec#6.5.14
https://standardsiso.com/api/?name=0f5489376721c5312a87da0750a03678
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Requirement class

Namespacea URIb Dependenciesb Requirementsb
/cat/1.0 /req/catalogue- /req/metadata-core, /req/catalogue-instance/validation¢
instance /req/language-
localisation-instance
/cit/1.0 /req/citation-instance |/req/metadata-core /req/citation-instance/validation¢

/req/citation/individual-name

/Il CLl/LUlIllllUll'L}dbbe'
instance

Any instance of CI_Individual SHALL have

either a “name” property valué.or'a
“positionName” property value.

/req/citation/organisatiénsname

Any instance of CI_Organisation SHALL
have either a “name? property valiie or a

“logo” propertywalue.

http://standards.iso.
org/iso/19139/spec#9.4;
http://standards.iso.
org/iso/19139/spec#9.5;
http://standards.iso.org/
iso/19139/spec#9.6

pcx/1.0 /req/extended- /req/metadata-core /req/extended-types-instance/validationc
types-instance /req/common-classes-
instance
pex/1.0 /req/geospatial- /req/metadata-core /réq/geospatial-extent-instance/valida-
extent-instance /req/common-classes- tion¢
instance /req/gml-wrap- /req/geospatial-extent-instance/
per value-required
If an EX_Extent element is instantiated,
then a value for either “description”
“geographic-Element”, “temporalElement”
or “verticalElement” SHALL be prgsent.
/req/geospatial-extent-instance/
vertical-crs
If an EX_VerticalExtent element is
instantiated, then a value for either
verticalCRSid or vertical CRS SHAIL be
present.
omw/1.0 /req/gml-wrappéer /req/metadata-core /req/gml-wrapper/implementation

Property types implemented by GML
(ISO 19136) SHALL be implementgd

as property types as specified in
[SO/TS 19139:2007.

/req/gml-wrapper/validation

cpmpleté URL

al  For compléte namespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

bl All_URTs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3" to the paths in the table cell {

¢| “Validation requirements are all the same. Each module has a validation requirement that reflects the

requirement of the core requirements, and is associated with a conformance class that defines the XML sc
Schematron rule set used to test validation.

o get the

validation
hema and
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Table 8 (continued)
Namespace2 Requlrgrlr{llebnt class DependenciesP Requirementsb
/lan/1.0 /req/language- http://standards.iso.org/ |/req/language-localisation-
localisation-instance |iso/19139/spec#7.3 instance/validationc
/req/n}etgdatg-core Recommendations:
/req/citation-instance
Codelist values for LanguageCode should
be from the ISO 639-2 list.
Codelist values for CountryCode should
be from the ISO 3166-1 list.
Codelist values for CharacterSetCode
should be from the [ANA character’set
register (http://www.iana.org/assign-
ments/character-sets).
/mac/1.d /req/acquisition- /req/metadata-core /req/acquisition-instance/validation
instance /req/gml-wrapper
/mas/1.d /req/application- /req/metadata-core /req/applicationsinstance/validation
schema-instance /req/common-classes-
instance/req/citation-
instance
/mcc/1.0 /req/common- /req/metadata-core /req/€emmon-classes-instance/validatiorfc
classes-instance
/mco/1.0 /req/constraints- /req/metadata-core Jteq/constraints-instance/validation¢
instance /req/common-classes-

instance/req/citation-
instance

/req/constraints-instance/
legal-constraints

If a MD_LegalConstraint element is
instantianted, then it SHALL have a
property value for at least one of
accessConstraints, useConstraints,
otherConstraints, useLimitation, or
releasability.

/req/constraints-instance/
other-restrictions

A value may be provided for the
otherConstraints property ONLY if the
code value of an accessConstraints or
useConstraints property is equal to
"otherRestrictions”.

/req/constraints-instance/releasability

If a MD_Releasability element is
instantiated, then it SHALL have a
property value for at least one of
“addressee” or “statement”.

complete URI.

a  For complete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

b All URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table cell to get the

¢ Validation requirements are all the same. Each module has a validation requirement that reflects the validation
requirement of the core requirements, and is associated with a conformance class that defines the XML schema and
Schematron rule set used to test validation.

12
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Table 8 (continued)
Namespacea2 Requlrgrgfbnt class Dependenciesb Requirementsb
/mdb/1.0 /req/metadata-base- |/req/metadata-core /req/metadata-base-instance/validationc¢
instance /req/common-classes-

/req/metadata-base-instance/

instance/req/language- |. ¢ element

localisation-instance
A metadata element conforming to this
document SHALL have

A MDD Maotroadoto oo b oo +alaxns t
IITUUL.IVID_TViLtdUudid do ITto TUUL CTITIT en .

/req/metadata-base-
instance/identification

A metadata instance SHALL have 4n
identification elementthat is in th¢ XML
substitution group:for abstract
mcc:_ResourceDescription.

/req/metadata-base-instance/language

If the language of the metadata coptent is
not the defined default value (English, see
8.3),'then a value shall be provided for
“defaultLocale.PT_Locale.languag¢”
property consistent with the langgage
content of the metadata instance.

/req/metadata-base-instance/
character-encoding

If the character encoding of the m¢tadata
content is not the defined default yalue
(UTF-8, see 8.3), then a value shall be
provided for
defaultLocale.PT_Locale.character-
Encoding property consistent with the
character encoding of the metadatfa
instance.

/req/metadata-base-instance/
metadata-scope-name

If a MD_MetadataScope element is[present,
the name property SHALL have a yalue if
resource-Scope is not equal to “dataset”.

al  For complete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3”

bl All URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table cell fo get the
pbmplete URL

(@]

Validatioh requirements are all the same. Each module has a validation requirement that reflects the yalidation
bquirement of the core requirements, and is associated with a conformance class that defines the XML schema and
Schentatron rule set used to test validation.

-~ O
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Table 8 (continued)

Requirement class
URIb

/mex/1.0 /req/metadata- /req/metadata-core /req/metadata-extension-
extension-instance /req/common-classes- instance/validationc
instance/req/citation-
instance

Namespace2 DependenciesP Requirementsb

/req/metadata-extension-
instance/cardinality

Values for the obligation,
HrasttToeenrretreeatreaotrat T Yatte
properties in instances of MD_Extendeds
ElementInformation SHALL be provided,
EXCEPT when the dataType property
code value is one of (codelist,

enumeration, codelistElement):

/req/metadata-extensions-
instance/conditional-condition

A value for the copdition property SHALL
be provided when'the code value of the
obligation preperty is equal to
“conditional™

/req/metadata-extension-instance/
code-niandatory

If the code value of the ‘dataType’
property is one of (codelist, enumeration,
codelistElement), then a value SHALL be
provided for the “code” property.

/req/metadata-extension-
instance/conceptname-mandatory

If the code value of the dataType property
is one of (codelist, enumeration,
codelistElement), then a value SHALL be
provided for the conceptName property.

/req/metadata-extension-instance/
name-proscribed

If the code value of the dataType
property is one of (codelist, enumeration,
codelistElement) the name property shall
be a nil value with a nilReason =
“notApplicable” attribute value.

/mmi/1. /req/maintenance- /req/metadata-core /req/maintenance-information-
information-instance instance/validation¢

/req/maintenance-information-
instance/frequency: If a
MD_Maintenancelnformation element is
instantiated, then a value for either the
maintenanceAndUpdateFrequency or
userDefinedMaintenanceFrequency
property shall be present.

a  For complete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

b All URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table cell to get the
complete URI.

¢ Validation requirements are all the same. Each module has a validation requirement that reflects the validation
requirement of the core requirements, and is associated with a conformance class that defines the XML schema and
Schematron rule set used to test validation.

14 © IS0 2016 - All rights reserved


http://standards.iso.org/iso/19115/-3'
http://standards.iso.org/iso/19115/-3'
https://standardsiso.com/api/?name=0f5489376721c5312a87da0750a03678

ISO/TS 19115-3:2016(E)

Table 8 (continued)
Namespacea2 Requlrgrgfbnt class Dependenciesb Requirementsb
/mpc/1.0 /req/portrayal- /req/metadata-core /req/portrayal-catalogue-
catalogue-instance /req/common-classes- instance/validation¢
instance/req/citation-
instance
/mrc/1.0 /req/resource- /req/metadata-core /req/resource-content-
content-instance /req/common-classes- instance/validation¢

instance/req/citation-
instance/req/language-
localisation-instance/
req/gml-wrapper If a MD_FeatureCatalogueDescription is
instantiated, then either the valuelfor
includedWithDataset SHALL be “true”,
or a well formed and valid
MD_FeatureCatalogue instance SHALL
be included in-the metadata record, or a
value SHALL be provided for the
“MD_FeatureCatalogueDescriptioi.
featurezCatalogueCitation” property.

/req/resource-content-instancé/
feature-catalogue

/req/resource-content-instance/
inline-feature-catalogue

If a MD_FeatureCatalogue instancg is
included with inline “featureCatalpgue”
property content, the namespace flor the
XML schema that implements an
ISO 19110 feature catalogue shall be
declared in the instance document. A valid
xsi:schemaLocation SHOULD be prjovided
that will retrieve an xml schema t
validate the feature catalogue instlance.

/req/resource-content-
instance/dimension-units

If a MD_SampleDimension element]is
instantiated and at least one of the
“maxValue”, “minValue”, or “meanVjalue”
properties has a value, then a valug

SHALL be provided for the “units” property.

/req/resource-content-instance/
band-dimension-units

If a MD_Band element is instantiated,
then the value of the “units” propefty
SHALL be a unit of length.

a| _For complete namespace URISs, prefix “http://standards.iso.org/iso/19115/-3".

s 1o £l H £l +all 1l
to—the—paths—n—the—table—eel—o get the

b AL 1IDT IITTn 11Dy Eise Uloaroo, [ /ot a Ao L3 1
X OIS ar eI OITS;TpreTT attpL77 stantar oS SOToT S/ 1TSO7 T

complete URI.

¢ Validation requirements are all the same. Each module has a validation requirement that reflects the validation
requirement of the core requirements, and is associated with a conformance class that defines the XML schema and
Schematron rule set used to test validation.

© IS0 2016 - All rights reserved 15
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Table 8 (continued)

Namespace2

Requirement class
URIb

DependenciesP

Requirementsb

/mrd/1.0

/req/resource-
distribution-instance

/req/metadata-core
/req/common-classes-
instance/req/citation-
instance

/req/resource-distribution-
instance/validationc

/req/resource-distribution/
medium-density

If a MD_Medium element is instantiated

g d o ool o foa bl g o ok o

dlilfu d vdiuc 1V UIIC u\,uou._y Hl Up\/rt“y' iﬂ
present, then a value for the ‘densityUnits
property SHALL be provided.

/mri/1.0

/req/resource-
identification-instance

/req/metadata-core
/req/common-classes-
instance/req/citation-
instance/req/geospatial-
extent-instance/req/
gml-wrapper

/req/resource-identification-
instance/validationc

/req/resource-identification®instance/titl

[

A resource identification instance SHALL
provide a “title” property value that is a
character string.

/req/resource-identification-
instance/abstract

A resourceidentification instance SHALL
providg.an “abstract” property value that
is acharacter string.

Jreq/resource-identification-
instance/topic-category

If no value for the MD_Metadata.
metadata-Scope property is provided,

or if the value of
MD_Metadata.metadataScope.MD_
Metadata-Scope.ResourceScope property
is equal to “dataset” or equal to “series”,
then a value for topicCategory SHALL be
provided.

/req/resource-identification-
instance/associated-resource

If a MD_AssociatedResource element is
instantiated, then a value for either the
“name” or “metadataReference” property
SHALL be provided.

Recommendation: If the resource
described by a metadata instance
contains textual information, then a
value should be provided for
MD_Dataldentification defaultLocale.

a  Forc

complete URI.

mp]nh: namespace URIs, prnfiv ‘httn://standards.isoorg/isa/19115/.3”

b All URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table cell to get the

¢ Validation requirements are all the same. Each module has a validation requirement that reflects the validation
requirement of the core requirements, and is associated with a conformance class that defines the XML schema and
Schematron rule set used to test validation.

16
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/req/common-classes-
instance/req/citation-
instance/req/gml-
wrapper

Table 8 (continued)
Namespacea2 Requlrgrgfbnt class Dependenciesb Requirementsb
/mrl/1.0 /req/lineage-instance |/req/metadata-core /req/lineage-instance/validationc

/req/lineage-instance/lineage-content

If a LI_Lineage element is instantiated

and no value is provided for the

LI_Lineage.statement property, then at

Cranl oo

losct o "
ICAOS U UITCU UL Pl U\a\/DQ\JL\/l.I UI

SHALL have a value.

SOt

e

/req/lineage-instance/source

If an LI_Source element isjnstanti
then either the “description” or “sq
property SHALL hayve‘a value.

hted,

”

ope

metadata-instance

/req/common-classes-
instance/req/citation-
instanc¢e¢req/resource-
identification-instance/
regy/resource-
distribution-instance

instance/validation¢

mrs/1.0 /req/reference- /req/metadata-core /req/referencersystem-
system-instance /req/common-classes- instance/validationc
instance
msr/1.0 /req/spatial- /req/metadata-core /req/spatial-representation-
representation- /req/common-classes- instanee/validation
instance !nstance/req/ataltlon- Réoommendation: If the
instance/req/gml- “checkPointAvailability” propertyfhas a
wrapper value of “true” (1), then a value shquld be
provided for the ‘checkPointDescrjption’
property.
s5rv/2.0 /req/service- /req/metadataécore /req/service-metadata-

/req/service-metadata-instance/
chain-or-operation

A SV_Serviceldentification instand
have a value for either the “contain
or the “containsOperation” proper

ty.

e SHALL
sChain”

/req/service-metadata-instance/
coupled-resource-exists

If the “coupledResource” property
value, then the “couplingType” pro
SHALL have a value.

has a
perty

/req/service-metadata-instance/
operated-or-operates-on

A SV_Serviceldentification instang
SHALL NOT contain values for bot
“operatesOn” and “operatedDatase
properties.

e
h the
t"

a| “For complete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

complete URI.

b All URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table cell to get the

¢ Validation requirements are all the same. Each module has a validation requirement that reflects the validation
requirement of the core requirements, and is associated with a conformance class that defines the XML schema and
Schematron rule set used to test validation.

© ISO 2016 - All rights reserved
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Table 8 (continued)

Requirement class

jiesb i b
URID Dependencies Requirements

Namespace2

/req/service-metadata-instance/
coupled-resource-defined

If a SV_CoupledResource element is
instantiated, then either the
“resourceReference” or the “resource”
property SHALL have a value.

/req/service-metadata-instance/
coupled-resource-linkage

A SV_CoupledResource instance SHALL
NOT contain values for both the/resource|
and “resourceReference” properties.

Recommendation: If the value of
MD_Metadata.metadataScope.
-MD_MetadataScope-resourceScope
property is equalto “service”, then one
instance of MD_Keyword should have a
“keyword”property value that is a term
from the service taxonomy defined in
ISO 19949.

a  For cgmplete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3”.

b All URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/:8” to the paths in the table cell to get th
complete URI.

¢

¢ Validjtion requirements are all the same. Each module has a(walidation requirement that reflects the validatiol
requirement of the core requirements, and is associated with_a conformance class that defines the XML schema an|
Schematrpn rule set used to test validation.

[=7g=]

6.6 Rdquirements for metadata interchanpge documents

In order fo foster metadata interoperability,this document defines conformance classes for 6 metadata
instance[document types that implement-progressively more capability for describing resources and
their relationships (see Table 9). The'simplest is the Minimal-Metadata-Instance requirements clags,
which ddfines a metadata documeént that uses elements in namespaces defined by this document that
are required to meet the minimum mandatory content requirements specified by the ISO 191151
model fof dataset metadata,

The methdata for data or“services requirements class defines a document type that uses namespage
modules|defined in thissdocument to implement all properties defined for a metadata record specifigd
by ISO 19115-1 and>ISO 19115-2 models, excluding type extensions (gcx) and metadata extensions
(mex). This document type enables a complete metadata record describing any type of geospatipl
resource| or service, including the acquisition information defined in ISO 19115-2.

The metpdata with extended types requirements class specifies a document type that extends the
metadata Tor data or services requirements by allowing substitutions for character strings from the
geospatial common extension (gcx) namespace (originally defined by ISO/TS 19139).

The metadata with extended content requirements class specifies a document type that extends the
metadata for data or services requirements by allowing both substitutions for character strings from
the geospatial common extension (gcx) namespace, and for extensions of the metadata scheme defined
by ISO 19115-1 and ISO 19115-2 using the metadata extension namespace and procedure defined in
ISO 19115-1:2014, 6.5.12. User profiles and extensions are described for metadata in ISO 19115-1:2014,
Annex C, with rules related to the proper analysis of the requirement for the extension and the resulting
documentation to describe the extension. Rules specifying requirements for implementation of different
types of extension described in ISO 19115-1:2014, C.2 are enumerated in ISO/TS 19139:2007, A.3 and
A.4. Those rules have been used to define requirements listed in Table 9.

18 © IS0 2016 - All rights reserved
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The metadata application instance requirements class specifies a document type that implements
the metadata application model defined in ISO 19115-1:2014, 6.2. This model is designed to support
metadata that describes hierarchical data aggregations or collections by defining several classes
to represent various kinds of aggregations, all subtyped from an abstract DS_Resource class. The
conceptual model specifies a bi-directional association between DS_Resource and the Metadata
Information::MD_Metadata element. Implementation of the bi-directional association makes
modularization of the metadata model impossible because of circular dependencies it introduces.
This document, thus, only implements the association from DS_Resource to MD_Metadata, but not the
reverse association from MD_Metadata to DS_Resource. This is based on the analysis that in actual
a'\plirnfinnc’ the desired scenario is to link from a resource to the metadata dpcrrihing the resource,
ahd that the associatedResource property on MD_Identification can be used to implement litikpge from
afmetadata record to described resource instances when necessary.

The metadata for data transfer instance requirements class specifies a document typethat implements
the metadata for data transfer model defined in ISO/TS 19139. This model is, implemented in this
dpcument for compatibility with ISO 19115-1. It provides a catalogue (defined in'the cat naimespace)
that lists the contents of a dataset aggregation described by a metadata record, and allows supporting
files to be associated with the aggregate or with component datasets.

© IS0 2016 - All rights reserved 19
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Table 9 — Requirements classes for document types used for metadata interchange and related

minimal-instance

instance/req/resource-
identification-instance
/req/citation-instance
Conditional:

information
Namespacea Requlrgllr{llebnt class Dependenciesb Requirementsb
/mdb/1.0 /req/metadata- /req/metadata-base- /req/metadata-minimal-instance/validation

A minimal metadata XML instance
document SHALL be well formed and valid.

/req/ metadata-minimal-instance/

/req/geospatial-extent-
instance

Tesource-identification

A metadata instance document conforming
to this document SHALL have

a concrete element that provides the
MD_Metadata.dataldentificatign.property
value that is either
mri:MD_Dataldentificatiofvor
srv:SV_Serviceldentification.

/req/metadata-minimal-instance/
dataset-extent

If no value forthe
MD_Metadata.metadataScope property
is provided, or if the value of
MD_Metadata.metadataScope.MD_
Metadat-Scope.resourceScope property
isequal to “dataset”, then a resource
identification instance SHALL provide at
least one “extent” property value that is
either an EX_GeographicBoundingBox or
an EX_GeographicDescription.

/req/metadata-minimal-instance/
allowed-namespaces

A minimal metadata XML instance
document SHALL include inline elements
to instantiate abstract property value data
types that are defined in the cit and mri
namespaces, and conditionally, in the srv
or gex namespaces.

/req/metadata-minimal-instance/
metadata-creation-date

A “datelnfo” property value with date
type = “creation” SHALL be present in
every MD_Metadata instance.

complete URL;

a  For cgmpletemaniespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

b All URIs/aré HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table cell to get th

[¢)
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or-service-instance

instance,
/req/application-
schema-instance,
/req/constraint-
instance, /req/

Table 9 (continued)
Namespacea2 Requlrgrgfbnt class DependenciesP Requirementsb
/mds/1.0 /req/metadata-data- |/req/metadata-minimal- |/req/metadata-data-or-service-

instance/validation

A metadata XML instance document
SHALL be well formed and valid.

/req/metadata-data-or-service-

lillUdgﬁ'illbtdllLU,
/req/geospatial-extent-
instance, /req/resource-
content-instance,
/req/resource-
distribution-instance,
/req/maintenance-
information-instance,
/req/portrayal-
catalogue-instance,
/req/reference-system-
instance, /req/service-
metadata-instance,
/req/spatial-
representation-instance

RS ST Jollosazad oo B
IS tarCCyamovw oo TramcspateT

A data or service XML instance dOC\Ilment
element SHALL only contain-elemerijts that
are defined in one of thesgeyhamespdces:
mdb, mcc, cit, lan, mri, gce, mas, mcp, mrl,

gex, mrc, mrd, mpc, nixs; msr, or srvj
namespace that implements one of {

abstract base classes from dqc or fcf
Ji

namespaces,itrthe implementation
[SO 19157 oriso 19110.

ora
he

md1/1.0 /req/metadata-
extended-types-

instance

/req/metadata-data-
or-service-instance

/req/metadata-extended-types-
instance/validation

A metadata extended types XML ingtance
document SHALL be well formed and valid.

al  For complete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

bl All URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table cell fo get the
cpmplete URI.
© IS0 2016 - All rights reserved 21
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Table 9 (continued)

Requirement class
URIb

/md2/1.0 /req/metadata- /req/metadata- /req/extended-metadata-
extension-instance extended-types-instance |instance/validation

Namespace2 Dependenciesb Requirementsb

If a XML instance document contains
metadata XML elements that are children
of MD_Metadata and are not defined in this
document, then the document

SHALL define the schema location for the
namespace that includes the extension
elements such that the document canbe
tested to determine that is it wellfformed
and valid.

/req/extended-metadata-
instance/extension-information

If a XML instance docwment contains
metadata XML elements that are children
of MD_Metadata‘and are not defined in this
document, therithe document

SHALL include at least one
MD_MetadataExtensionInformation
elementyfrom the
http://Standards.iso.org/iso/19115/-3/
niex/1.0 namespace that is well formed
and valid that documents the extension
elements.

/req/extended-metadata-instance/
new-section

Any new metadata sections, elements,

or entities SHALL be added in their own
namespace following the encoding rules
described in ISO/TS 19139:2007, Clause 8.

/req/extended-metadata-instance/
new-codelist

New codelists SHALL be implemented by
following the encoding rules described in
ISO/TS 19139:2007, 8.5.5.

/req/extended-metadata-instance/
new-element

New metadata elements SHALL be added
via sub-classing existing ISO geographic
information standards classes following
the guidelines in ISO/TS 19139;2007, 8.5.3
for encoding sub-classes.

a  For complete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

b All URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3" to the paths in the table cell to get the
complete URI.
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Table 9 (continued)

Requirement class

iesb i b
URID Dependencies Requirements

Namespacea2

/req/extended-metadata-instance/iso-type

The XML class type (XCT) of any new
metadata element SHALL include a
mandatory XML attribute named isoType
that is expected to contain the name of the
ISO class it derives from directly or
indirectly. The namespace for theisoType
attribute will be the same as the
namespace of the new metaddta element.

/req/extended-metadata*
instance/extension-by*restriction

Restriction of XMLE¢element or attrilpute
cardinality or domain defined in this
document SHALL be enforced
via a tool ofher than an XML Schemg
validator.

Recommendation:

New’codelist elements (expanding g
codelist) SHOULD be added in the c¢delist
registry as described in

ISO/TS 19139:2007, 9.8.7.

mda/1.0 /req/metadata- /req/metadata- /req/metadata-application-
application-instance |extension-instan¢ce instance/validation

A metadata XML instance document
SHALL be well formed and valid.

/req/metadata-application-instancg/
root-element

A metadata aggregate conforming tp this
document SHALL have as its
root element an element in the subsfitution
group for mda:DS_Aggregate.

mdt/1.0 /req/data-transfer- |/req/metadata- /req/data-transfer-instance/validagion
instancé application-instance

/req/catalogue-instance A metadata XML instance document

SHALL be well formed and valid.
al  For complete nahiespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

All URIs axes HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3” to the paths in the table cell fo get the
cpmplete URT:

o

hble- 10-summarizes the elements defined by ISO 19115-1 to be mandatory in every metadatalinstance
bcunment that does not describe a service.

o |3
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Table 10 — Summary of mandatory elements for the minimal instance document conformance
class as defined by ISO 19115-1

Required XML Container class Dependency path
namespace
Metadata entity (mdb) |MD_Metadata root class for metadata record, contains MD_Metadata element.
Metadata common MD_Metadata Definition of abstract classes necessary to construct XML
classes (mcc) schema according to implementation rule in 8.2. Data types

required for properties on various mandatory elements:

ResourceDescription, Extent, TypedDate, and
_Responsibility. These classes do not appear in instance
documents, but the namespace schema shall be imported
to validate documents.

Metadatg common MD_Metadata-Scope |Definition of shared class necessary to construct XMD

classes (1ncc) schema according to ISO/TS 19139 implementation rules.
MD_MetadataScope.resourceScope.MD_Scope€ode.

Languagg localization MD_Metadata Optional property MD_Metadata .defaultLécale. PT_Locale;

(lan) Namespace schema shall be imported té-validate documents.

Citation (cit) MD_Metadata Mandatory property: MD_Metadata-contact.CI_Responsibility;

import is required to provide concrete element to substitute
for mcc:_Responsibility.

Metadatq for resource MD_Metadata Mandatory property: MD_Meétadata.identificationInfo.
identification (mri) or -MD_Identification.abstract; the abstract
service metadata (srv) ResourceDescriptiondMD’”Identification may be implemented

By mri:MD_Dataldentification or srv:SV_Serviceldentification].

Citation (cit) MD_Identification Mandatory propetty:
MD_Identification.citation.CI_Citation.title; import is required
to provide concrete element to substitute for mcc:_Citation.

Geographic common MD_Identification, |Data type,for various mandatory properties: CharacterString
(gco) CI_Citation

Geographic common CI_Date Datatype for mandatory property: date.DateTime

(gco)

Geospatipl extent (gex) |MD_Identification If no value for the MD_Metadata.metadataScope property is
provided, or if the value of MD_Metadata.metadataScope.
-MD_MetadataScope.resourceScope property is equal to
"dataset”, then a MD_Identification instance SHALL provide
at least one “extent”property value that is either an
EX_GeographicBoundingBox or an EX_GeographicDescriptior].

Geographic common SWService- If MD_Identification is implemented by
(gco) [dentification srv:SV_Serviceldentification, then serviceType.GenericName
is mandatory.

NOTE  The required XML namespace column indicates a namespace required to implement the conformance class. The
container|class column indicates a class in the package that introduces a dependency. The dependency path column is ajn
explanatipn of the path to a required element from a namespace that shall be imported.

6.7 Reguwirements-dependeney-diagrams

Figure 1 shows dependencies between requirements classes for XML documents that instantiate
elements from the namespaces defined in this document. The dependencies between requirements
classes in the implementation model indicate that a dependent class (the source of the association)
inherits all requirements from the class that is the target of the dependency relationship (the arrow
points to the target class). Thus all requirements classes inherit the core requirements.

Each of these requirements classes is associated with a conformance class that defines tests to
determine that instance documents meet requirements specified. Note the addition of requirements
classes that specify metadata records incorporating all the optional metadata content modules (full
metadata record instance), the geospatial common extended types from [SO/TS 19139 (metadata with
geospatial common extended types), and extensions to the metadata content model following the
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provisions of ISO 19115-1 and ISO/TS 19139 (extended content metadata instance). These requirements
classes do not require implementation of any new metadata elements. Conformance classes for these
requirements classes are implemented via XML schemas that have the same MD_Metadata root
element, and import the necessary XML schema defined in the metadata module conformance classes
(and external schema in some cases). The namespace URIs associated with these requirements classes
are simply used as target namespace attribute values in the schema and instance documents to indicate
conformance to that requirements class. The URI schema locations point to the XML schema used to
validate conformance with a particular conformance class.

Metadata
Extension

Extended
types

Extended
metadata

fecord
XML insfance

Application
Schema

Constraints

Metadatajusifig of metaglata
geospatial commo: applicatjon
B extended types
Maintenance
Information
Portrayal
- Catalogue Complete
Citation metadata Metadata
Metadata record Application

Reference
2 T
A | System

|
Metadata core| | | Data Jransfer

encoding

\\\ ! \1/ R&_esot.lrce.
Distribution
Common
Classes
Acquisition
Service
metadata
Lineage
Resource
GML Spatial Content
wrapper Representatio
Minimum valid
Resource ?(ML metadata
Identification instance
Language Data Qualit /
Localization Common
Geospatial Catalogue
Extent
NPTE Arrows inthe diagram imply that the requirements for a class at the source end of the arrow include

all requirementsin¢luded in the class at the target end of the arrow.

Figure 1 — Dependencies between encoding requirements classes

7 —Extenstons to thie UML modelstnthe 1ISO geographic information series of
International Standards for this schema

This implementation includes the model extensions defined in ISO/TS 19139 for web environment
(geospatial common extended types), cultural and linguistic adaptability, and catalogues. Because
some of the ISO/TS 19139 extensions import elements from the http://www.sotc211.org/2005/
gmd namespace, new XML implementations of these extensions are included in this document for
compatibility. These new implementations are bundled in the language (lan), metadata common
extension (gcx), and catalogue (cat) namespaces. The implementation model also includes a package
of abstract classes used to implement optional class property types (see 8.2), and packages for the
aggregating namespaces listed in A.2.3.
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8 Encoding approach and rules

8.1 UML packages and XML namespaces

The procedure used to encode concepts from ISO 19115 into XML, described in ISO/TS 19139, combined
concepts from many UML packages into a single XML namespace (gmd). This approach simplified the
resulting XML instance documents, but made it difficult to independently reuse concepts from specific
UML packages. An important goal of this document is to define relationships between UML packages and
XML namespaces in a way that facilitates modularization and reuse. Rules controlling the relationship
betweenpactkages ammd ramespaces used i this documernt are tire fottowig:

a) the KML implementation will include a minimum of one namespace per UML package(in*the
condeptual model, i.e. multiple UML packages should not be combined into single namespaces;

b) UMI| packages can be split into multiple namespaces if necessary to ease the implementation and
manpgement of the life-cycles of various components;

c) exceptions to Rule 1 may be required to minimize dependencies between namespaces, arjd
elimfnate circular dependencies.

8.2 UML model for XML implementation

[SO 19115-1 defines a number of UML packages and relationships between them. These relationships
result in|dependencies between packages that make it impossibleto/reuse them without including the
entire mpdel. In order to facilitate modularization and automated schema generation, an XML-speciffic
implemehptation layer was added to the UML model without affecting the semantics. This layer includés
abstract|classes that allow decoupling of model packagescaddition of tagged values and stereotyp¢s
required by the UML to XML transformation softwate, and refactoring of some model element
packageg where required to eliminate circular dependencies between XML namespaces. Abstraft
classes Have also been created to define substitutiof groups for classes that are or might be used hy
XML implementations of other ISO models. Abstract classes for linkage between namespaces are gll
packaged in a single package. The modified UMLmodel is called an implementation model, and the XML
schema fvas generated automatically from &his implementation model according to rules defined |n
[SO 19118 and ISO/TS 19139.

8.3 Imlplementation approach for decoupling XML packages

8.3.1 eneral

The implementation approach uses abstract classes in property values that require elements from
imported namespaceS. Interchange documents import the base scheme, the abstract class package
(which dioes not change between versions) and the schema that implements a concrete element in the
substitugion group/for an abstract element. New versions of a particular namespace can derive new
element fefinitions from that abstract class, allowing the new model to be used by importing the new
namespdce’in instance documents. This requires no modification to the implementation of the base
schema. [Chis approach is explained in more detail in this subclause

Associations between UML classes may be modelled as attribute values or association ends. The
implementation approach defined here is required in cases where an optional attribute or association
has a property type that is a class from a different package than the containing element. XML instance
documents need to validate with or without importing the namespace that implements the optional
property type class. This is accomplished by using an abstract class for the property value type in the
schema for the parent element (MD_Metadata in Figure 2) and a concrete substitute for that abstract
class in the schema for the child (LI_Lineage in Figure 2) that provides the actual implementation of the
property value class.

The pattern is illustrated in more detail in Figure 3; XML implementation is shown in examples 1,
2, and 3. The MD_Metadata class is included in the metadata base (mdb) namespace, which imports
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the abstract _Lineagelnformation class from the Metadata for common classes (mcc) namespace.
The mcc namespace is included in all conformance classes. The concrete implementation of the
_Lineagelnformation class is the LI_Lineage class defined in the metadata for resource lineage (mrl)
namespace. Conforming instance documents do not need to import the mrl namespace unless they
actually include lineage information. Metadata for resource lineage (mrl) namespace does not need to
import the metadata base (mdb) namespace to validate, allowing it to be used as a standalone module
in other application schema that wish to associate provenance with some model element.

EXAMPLE1 Association from base metadata class to abstract property type. In the base class namespace
(mdb), define the base metadata element that has optional property to various metadata detail classes (see
Figure 7). The base class Iimports the namespace that contains the shared abstract element definitions.

Metadata Information:: +resourcelineage [ Lineage information::
MD_Metadata 0. l LI_Lineage

«,.n

DTE Package names are the prefix names followed by “:” in the diagram, Fhe metadata information
package only requires the lineage information package in cases for which a LI_Lingage'‘instance will be gopulated.

e

Figure 2 — Example of an optional property with a data type class that is defined in a package
different from the property container-class

<Import namespace="http://standards.iso.org/iso/19118/A"3/mcc/1.0/"
=http://standards.iso.org/iso/19115/-3/mcc/1.04

schemaLocation="../../mcc/1.0/mcc.xsd"/>
<|-- schema elements omitted -->
<|]-- root entity which defines metadata about a,resource or resources -->

<¢lement name="MD Metadata" substitutionGroup="gco:AbstractObject"
type="mdb:MD Metadata Type"/>
<|-- type definition for root element, complex content is a sequence of properties 1->
omplexType name="MD Metadata Type">
<complexContent>
<extension base="gco:AbstractObject Type">
<sequence>
<!-- elements omitted. . \w>
<element maxOccurs="tnbounded" minOccurs="0" name="resourceLineage"
type= "mcc:Abstract LineageInformation PropertyType"/>

A

<!-- type for reSeurcelineage is an abstract class from mcc -->
<!-- elements omitted.. -->
</sequence>
</extension>
</complexContentd

<fcomplexType>

T

KAMPLE 2. \/Definition of abstract element in abstract classes package (mcc); this package is the nexus for
ing modularized packages. The abstract elements have no content.

c

The XML class global element corresponding to the class (LI_Lineage) that is the property type for the
optional attribute (resourceLineage) in the base class (see Figure 3).
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«Application Schema»
Metadata base

«Application Schema»
Metadata Common Classes

«Application Schema»
Metadata for Lineage

NOTE
of the opt
concrete

Figure 3 — Implementation pattern for optional properties with a data type classin a

<element

subqtitutionGroup="gco:AbstractObject" type='mcc:Abstract LineageInformation Type"/>
The XM Class Type for the abstract class:
<complexType abstract="true" name="ADstract LineageInformation Type">
<compllexContent>
<exflension base="gco:AbstractObject Type">
<dequence/> <!-- no content -->
</esxtension>
</comglexContent>
</compldxType>
Standard XML Class Property Type encoding for abstract class property type:
<complexType nafieF"Abstract LineageInformation PropertyType">
<sequdqnce mi&mOccurs="0">
<eldment\ref="mcc:Abstract LineageInformation"/>

| «realize» | «realize» «realize» |
| | |
| | |
H H |
«XMLnamespace» «XMLnamespace» I
mdb.xsd mcc.xsd |
|
. « |
_Metadata +resourceLineage| O.. «Abstract» I
MD_Metadata _Lineagelnformation |
j— e N |
. 1
S «import» Y4
S //
~
~ 7
~o 7/
i > S
«import» S~ ,
~ 7
A «XMLnamespace» s/
/
Lineage content is implemented by mrl.xsd yd
%

LI_Lineage class that substitutes for
the abstract _Lineagelnformation class LI_Lineage

different packagé

abstract="true" name="Abstract LineageInformation"

An abstract class is implemented in the metadata common classes namiespace, and used as the targ
ional property. In order to instantiate the property in an XML instance, the namespace that containg
[lass in the substitution group for the abstract class shall be imported (mrl.xsd in this diagram).

a

</seqyence>
<attribufeGroup ref="gco:0bjectReference"/>
<attribute ref="gco:nilReason"/>
</complexType>
28
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EXAMPLE 3  Definition of the concrete class in the substitution group for the abstract class, in a
namespace (mrl).

<element name="LI_ Lineage" substitutionGroup="mcc:Abstract LineageInformation"
type="mrl:LI Lineage Type"/>

<!-- the complex type extends the type for the abstract class -->
<complexType name="LI Lineage Type">
<complexContent>

<extension base="mcc:Abstract LineageInformation Type">

Senc
T

<!--definition of elements in concrete instance.. -->
</sequence>
</extension>
</complexContent>
<fcomplexType>

Almetadata implementation that will use the LI_Lineage element shall importthe mrl namesp3

8(3.2 Implementation approach to decouple optional classes

The UML model for XML implementation uses the following pattern for classes that are
type for property values: when the property value type is a class that is implemented in {
UML package as the owning class, no change is made. When{a property value type is a claj
ithplemented in a different UML package also in this document (abstract pattern shown in H

ithplementation UML model. The concrete class that réalizes the abstract class is defined in the
fdr the implementation namespace, as a specialization of the abstract class, creating a def
between the implementation package containing the class and the abstract classes packd
UML pattern is then implemented using [SO/TS§'19139:2007, 8.5.2 encoding rules for abstrac
Introduction of the abstract class does not.change the semantics of the model being impleme
allows for definition of new versions of the concrete implementing class without impacting th
that uses the abstract class. Table 6 is.a list of the [SO 19115-1 classes in this document’s UML
ihplementation that use this pattern;

The following list details the ‘steps for encoding and abstract class to allow decoupling
namespace schema.

a] An abstract class and-property type are defined in the abstract common classes XML n4g
package, which js\identifier here by the namespace abbreviation “acn”. This namespac
all abstract classes that are used to link modules that are intended for standalone use. ]
the abstraet™class package is introduced in the implementation UML model, and is p
implementation artefact. XML instance documents will never contain elements from this

KAMPLE\L\/ Step a) defines an abstract class (named acn:AbstractClass2 in this example)
0/TS19139:2007, 8.5.2.

A M

{sghema xmlns:acn=http://standards.iso.org/iso/19115/-3/acn/1.0

separate

the data
he same
s that is

igure 4),

the namespaces are decoupled by introducing an abstract'class in the abstract classes packalge in the

package
endency
ige. This
L classes.
nted, but
b schema
for XML

of XML

mespace
b defines
Note that
urely an
ackage.

following

<element abstract="true" name="AbstractClass2"
substitutionGroup="gco:AbstractObject" type="acn:AbstractClass2 Type"/>
<complexType abstract="true" name="AbstractClass2 Type">
<complexContent>
<extension base="gco:AbstractObject Type">
<sequence/> <!-- no content -->
</extension>
</complexContent>
</complexType>
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+propert;
ns1:Class1 property ns2:Class2
0.*

NOTE Properties inside of Class 2 are not shown.

Figure 4 — Example of optional property that has a class property type

EXAMPLE 2  Step a) implementation of a property type with a value specified by the abstract class frem
example ] following ISO/TS 19139:2007, 8.5.2.

<compllexType name=" AbstractClass2 PropertyType">
<sedquence minOccurs="0">
<glement ref=" acn:AbstractClass2"/>
</sdqquence>
<atfiributeGroup ref="gco:0bjectReference"/>
<atfjribute ref="gco:nilReason"/>
</comglexType>

b) Another namespace (identified with the abbreviation “ns1” in ex@mple 3) contains a class that has
an optional property (cardinality 0..1 or 0..*) that is specified)by the abstract class defined above.
The KML namespace implementing this class shall import the'namespace that contains the shargd
abstfact element definitions [abbreviation “can” (see examples 1 and 2, above)].

EXAMPLE 3  Step b) implementation of XML schema for a nathespace (“ns1”) that defines a class (Class1) with a
property that has a data type specified by the abstract classfrom examples 1 and 2.

<schenja xmlns:nsl=http://standards.iso.org/iso/19115/-3/nsl/1.0
/>

Import the abstract-classes xml namespdce:

<impoyt namespace="http://standerds.iso.org/iso/19115/-3/acn/1.0/"
sdhemaLocation="../../achAb;.0/acn.xsd" />
<!--|root entity -->
<eldment name="Classl"/~substitutionGroup= "gco:AbstractObject"
type= "nsl:Classl Type">
</ellement>

The clas$ type definiition for Class1, with a property (named “property”) whose value is specified iy
Abstract[Class2 property type:

<compllex®ype name="Classl Type">

<conplexContent>
- )

< . = Aot ESNaY N e "
A-S+oR—eas < oSt =) =5

<sequence>

()
<element maxOccurs="unbounded" minOccurs="0" name="property"

type= "acn:AbstractClass2 PropertyType "/>
(vn2)
</sequence>
</extension>

</complexContent>
</complexType>

c) A third namespace (identified by the abbreviation “ns2”) defines a concrete XML element (Class2,
Figure 4) that is a member of the substitution group for the abstract class (AbstractClass2). XML
instances of Class1 shall import both the “acn” and a namespace that includes a concrete class that
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substitutes for AbstractClass2 (for example, Class2 in example 3) in order to provide instances of

the “property” property (see Figure 4).

EXAMPLE 4  Step c) implementation of XML schema for a namespace (“ns2”) that defines a concrete class

(Class2) in the substitution group for AbstractClass2.

<element name="Class2" substitutionGroup="acn:AbstractClass2"
type="ns2:Class2 Type"/>
<!-- the complex type extends the type for the abstract class -->
<complexType name="Class2 Type">
<complexContent>

CXCENMS IO pase— aCHIADStractCiass2 Type
<sequence>
<!--definition of elements in concrete instance.. -->
</sequence>
</extension>
</complexContent>
</complexType>

8{4 XML encoding rules

abstract classes necessary for encoding optional class property types(defined in ISO 19115-1 4
tq the implementation rule in Clause 8. Table 11 summarizes the required classes.

s¢t of XML schemas. The XML schema implementation for this;document follows the rules and
described in those clauses, applying them to the UML médel for XML implementation. One a

The namespace http://standards.iso.org/iso/19115/-3/mcc/1.0 includes”elements that implement

ccording

[§0/TS 19139:2007, Clauses 7 to 9 describe the details of encoding the UML conceptual scheina into a

patterns
Hditional
improve

rjile was required in order to support the implementation model described in 8.2 and to
r\jl:\c;‘dularization of the XML schema implementation."Table 12 lists the encoding rules used|for each
UML class.
Table 11 — Summary of properties implémented with an abstract element as their data type
Abstract class Namespace defining concrete implementatipn
_AcquisitionInformation Metadata for acquisition
_ApplicationSchemalnformation Metadata for application schema
_[itation Citation
_Lonstraints Metadata for constraints
_ContentInformation Metadata for resource content
_PataQuality ISO 19157
_Pistribution Metadata for distribution
_Extent Geospatial extent
_FeatureCatalogue ISO 19110
_Format Metadata for distribution
_Lineagelnformation Metadata for lineage
_Maintenancelnformation Metadataformaintenance-information
_Metadata Metadata base
_MetadataExtension Metadata for metadata extension
_OnlineResource Citation
_Platform Metadata for acquisition
_PortrayalCataloguelnformation Metadata for portrayal catalogue
_QualityElement ISO 19157
_ReferenceSystem Metadata for spatial reference system
_ResourceDescription Metadata for resources
_Responsibility Citation
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Table 11 (continued)

Abstract class

Namespace defining concrete implementation

_SpatialRepresentation

Metadata for spatial representation

_SpatialResolution Metadata for resources
_StandardOrderProcess Citation

_TypedDate Citation

8.5 Defaultvalues

For metddata encoding using this document, the following default values are defined:

— defapltLocale language = “en”, for both metadata and data identification;
— defapltLocale character set code = “UTF-8”, for both metadata and data identification;
— MD_Metadata.metadataScope.MD_MetadataScope.resourceScope code = “dataset”.

Table 12 — Encoding rules used to generate XML schema for this document

UML classifier Encoding rule

GM_Objeft, GM_Point http://standards.igo.org/iso/19139/spec#9.4
TM_Objeft, TM_Primitive and TM_PeriodDuration http://standardS.iso.org/iso/19139/spec#9.5
SC_CRS http://standards.iso.org/iso/19139/spec#9.6
AbstractPbject_Type, Objectldentification, http://stahdards.iso.org/iso/19139/spec#9.7
ObjectRdference, CodeListValue_Type, nilReason,
Multiplidity, MultiplicityRange, MemberName,
TypeNanpe, CharacterString, Integer, UnlimitedInteger,
Decimalr,:[llkeal, Boolean, Binary_Type, GenericName,
LocalNaine, ScopedName, Measure type and its
subtypeq, UnitOfMeasure type and its subtypes,
Number |PropertyType, Date, DateTime, Record

and RecdrdType

Properti¢s listed in Table 10 8.2

UML clagses, attributes, and propertiesnot explicitly |http://standards.iso.org/iso/19139/spec#6
assigned|an encoding rule by othercore-encoding http://standards.iso.org/iso/19139/spec#7
requirenjents http://standards.iso.org/iso/19139/spec#8
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Annex A
(normative)

Abstract test suite

A1 Overview

Al1.1 Conformance test tools

Various conformance tests for this document require that metadata instance (XML) documents can
bg validated without error against the XML schemas defined in this document.\While many fools are
ayailable to test validation of XML instance documents against provided XML schemas, it is ifnportant
tq understand that not all validation tools implement the full W3C XML, sehema recommenddtion and
npt all validation tools interpret the W3C XML schema recommendation in the same maner. It is
r¢commended that a tool that implements a strict interpretation of-and full support for the W3C XML
s¢thema recommendation be used when validating XML instance doeuments to test conformange.

The normative XML schema and Schematron documents are available in a directory at http://stlandards.
ido.org/iso/19115/-3/ with a directory structure described jn Annex B. Annex C provides afditional
details about the encoding scheme, and Annex D provides two example instance documents copforming
tq the implementation scheme.

Al1.2 Conformance requirements — Limits.of XML schema validation
B

pcause XML schema validation is insufficientdo test all of the constraints declared in ISO 19115-1, some
conformance tests require other validation procedures. For instance, as stated in ISO/TS 19139:2007,
8l4, a property element following the default XML class property type (XCPT) pattern may have exactly
onhe of inline content (by-value) thatds'an XML Class, an xlink:href attribute (by-reference vz;llue), or a
gto:nilReason attribute (nil value). Bécause XML schema cannot constrain the co-occurrence of content
or attributes, some mechanism in,addition to XML schema validation shall be used to restrict a property
tq be exclusively by-value orsby-reference or a nil value. As another example, XML schema vplidation
dpes not support the enforcement of co-constraints such as the requirement that an “extent” infthe form
of an “EX_GeographicBoundingBox” or “EX_GeographicDescription” be used in the “MD_Ident]fication”
object when the “hierarchyLevel” of “MD_Metadata” is equal to “dataset”.

Rules implementing these constraints are included in the appropriate requirements class for|{the XML
dpcument instances. This document’s package includes a Schematron rule set for testing conformance
wlith these-réquirements. If a tool for Schematron validation is not available, conformance|to these
r¢quirements may need to be tested by inspection.

A.2” Conformance classes

A.2.1 General

Conformance classes for requirements related to XML instance documents (the conformance target)
are tested by XML schema validation, the use of Schematron rule sets, and by inspection of instance
documents. Conformance class requirements and tests are presented in Tables A.1 through A.9.

A.2.2 Base conformance class

This conformance class tests for conformance with the metadata core property-encoding requirement.
Conformance target is an XML instance document.
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Table A.1 — Conformance class: XML metadata core

Identifier http://standards.iso.org/iso/19115/-3/1.0/conf/metadata-core-xml
Requirements http://standards.iso.org/iso/19115/-3/1.0/req/metadata-core
Identifier /conf/metadata-core-xml/property-type-content
Requirement /req/metadata-core/property-type-content
Test purpose Verify that property values have consistent content as defined in the

Test requirement.

Test method Verify that document validates with Schematron rule set
metadata-core.sch.

Test type Conformance

Identifier /conf/metadata-core-xml/instance-validation

Requirement /req/metadata-core/instance-validation

Test purpose Verify that instance documents are well formed and valid.

Test Test method Each metadata module has a module-specific validation requirement
that is tested by the specified XML schema docurhent and if necessary
an associated Schematron rule document.

Test type Conformance

Identifier /conf/metadata-core-xml/base-data-types

Requirement /req/metadata-core/property-typé-content

Test purpose Verify that base data types in instance documents are implemented
according to rules set forth imSO/TS 191309.

Test Test method XML schema associated with-each metadata module shall import the
gco.xsd schema; modulesthat utilize gml elements shall import the
gmw.xsd schema. Inspect that all leaf elements with inline content are
from either the gco.or gml namespace.

Test type Conformance
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Table A.2 — Conformance classes for XML module instances

Namespacea

Requirement class
URIP

Dependenciesb

Testb

/cit/1.0

/conf/citation-xml

/conf/metadata-

Test URI: /conf/citation-xml/
1N 1Lid

|
COTCTATITT

/conf/common-
classes-xml

SCITCTITa v arrc,

Tests: /req/citation-instance/validation.

Procedure: Validate with cit.xsdc

Test URI: /conf/citation-
xml/schematron-rules;

Tests: /req/citation-instance/
individual-name, /req/citation-
instance/erganisation-name

Procedure: Validate with cit.sch

pcx/1.0

/conf/extended-
types-xml

/conf/common-
classes-xml

Test\URI: /conf/extended-
types-xml/schema-valid;

Tests: /req/extended-types-
instance/validation

Procedure: Validate with gcx.xsdg

pex/1.0

/conf/geospatial-
extent -xml

/conf/commorny
classes-xmil

/conf/gml-wrapper-
xml

Test URI: /conf/ geospatial-exten
-xml/schema-valid;

Tests: /req/geospatial-extent
-instance/validation

Procedure: Validate with gex.xsd

Test URI: /conf/geospatial-extent
-xml/schematron-rules;

Tests: /req/geospatial-extent-
instance/value-required

/req/geospatial-extent-instance/
vertical-crs

Procedure: Validate with gex.sch

omw/1.0

Jconf/gml-wrapper-
xml

/conf/metadata-
core-xml

Test URI: /conf/gml-wrapper-
xml/schema-valid;

Tests: /req/gml-
wrapper/implementation, /req/gml-
wrapper/validation.

Procedure: Validate with gmw xsdic

/lan/1.0

/conf/language-
localisation-xml

/conf/citation-xml

Test URI: /conf/language-localisation-
xml/schema-valid;

Tests: /req/language-localisation-
instance/validation

Procedure: Validate with lan.xsdc

/mac/1.0

/conf/acquisition-xml

/conf/citation-xml
/conf/common-
classes-xml

/conf/gml-wrapper-
xml

Test URI: /conf/acquisition-xml/
schema-valid;

Tests: /req/acquisition-
instance/validation

Procedure: Validate with mac.xsdc
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Table A.2 (continued)

Requirement class
URIb

/mas/1.0 /conf/application- /conf/citation-xml Test URI: /conf/application-schema-
schema-xml /conf/common-class- xml /schema-valid;
es-xml

Namespacea DependenciesP Testb

Tests: /req/application-schema
-instance/validation

Procedure: Validate with mas.xsdc

/mcc/1.0 /conf/common- /conf/metadata-core- Test URI: /conf/common-classes-
classes-xml xml /conf/citation-xml |xml/schema-valid;

Tests: /req/common-classes-
instance/validation.

Procedure: Validate with mec:xsdc

/mco/1.0 /conf/constraints-xml | /conf/citation-xml Test URI: /conf/constraints-xml/
/conf/common- schema-valid;

classes-xml .
Tests: /req/constraints-

instance/validation
Procedure; Validate with mco.xsd¢

Test URI:/conf/constraints-
xml/schematron-rules;

Tests: /req/constraints-instance/
legal-constraints

/req/constraints-instance/
other-restrictions

/req/constraints-instance/releasability

Procedure: Validate with mco.sch

/mdb/1. /conf/metadata- /conf/metadata- Test URI: /conf/metadata-base-
base-xml core:xml

xml/schema-valid;
/cenf/common-

classes-xml Tests: /req/metadata-base-instance/

-validation
/conf/language-

S Procedure: Validate with
localisation-xml

metadataBase.xsdc

Test: /conf/metadata-base-xml/
root-element

Tests: /req/metadata-base
-instance/root-element

Procedure: Inspect XML instance
document to identify the root element

Test URI: /conf/metadata-base
=xml/1dentirication

Tests: /req/metadata-base
-instance/identification

Procedure: Inspection to determine
that the element populating the
“identification” property is defined
in the substitution group for
_ResourceDescription
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Namespacea2

Requirement class
URIP

Dependenciesb

Testb

Test URI: /conf/metadata-base-
xml/language

Tests: /req/metadata-base-instance/

language

Procedure: Inspection of XML document

todetermmie if tanguage comtert |
default language (English) if no

defaultLocale value is provided, o
the language content matches the
language specified inthe_defaultl]
language property

s the

I that

ocale

Test URI: /conf/metadata-base
-xml/character*encoding

Tests: /req/metadata-base
-instance/character-encoding

Proegdure: Inspection of XML dod
to-determine if character encodin
default encoding (UTF-8) if no
defaultLocale language value is
provided, or that the character
encoding matches the encoding
specified in the defaultLocale
characterEncoding property

ument
g is the

Test URI: /conf/metadata-base-
xml/metadata-scope-name

Tests: /req/ metadata-base-insta
/metadata-scope-name

Procedure: Verify that document
validates with Schematron rule sq
metadata-base.sch

nce-

—+

mex/1.0

/conf/metadata-
extension-xmt

/conf/citation-xml
/conf/common-
classes-xml

Test URI: /conf/metadata-extensi
xml/schema-valid;

Tests: /req/metadata-extension-
instance/validation

Procedure: Validate with mex.xsd

pn-

[g]

Test URI: /conf/metadata-extensi
xml/schematron-rules;

Tests: /req/metadata-extension-
instance/cardinality

pn-

[raag lmatadata _avtancion

7 T e/ e toterea— e e eSO

instance/conditional-condition

/req/metadata-extension-instance/

code-mandatory

/req/metadata-extension-

instance/conceptname-mandatory

/req/metadata-extension-
instance/name-proscribed

Procedure: Validate with mex.sch
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Table A.2 (continued)

Requirement class
URIb

/mmi/1.0 /conf/maintenance- /conf/citation-xml Test URI: /conf/maintenance-
information-xml /conf/common-class- information-xml/schema-valid;
es-xml

Namespacea DependenciesP Testb

Tests: /req/ maintenance-information
-instance/validation

Procedure: Validate with mmi.xsdc

Test URI: /conf/maintenance
-information-xml/schematron-rules;

Tests: /req/maintenance-information
-instance/frequency

Procedure: Validate with mmizsch

/mpc/1.( /conf/portrayal- /conf/citation-xml Test URI: /conf/portrayaljcatalogue
catalogue-xml /conf/common-class- -xml/schema-valid;

es-xml Tests: /req/ portrayal-catalogue

-instance/validation

Procedure; Vdlidate with mpc.xsd¢

/mrc/1.0 /conf/resource- /conf/citation-xml Test URI:/conf/resource-content
content-xml /conf/common- -xml/sehema-valid;

classes-xml
Tests: /req/resource-content

/conf/language sihstance/validation

-localisation-xml Procedure: Validate with mrc.xsd¢

/conf/gml-wrapper

Test URI: /conf/resource-content
-xml

-xml/schematron-rules;

Tests: /req/resource-content
-instance/feature-catalogue

/req/resource-content-instance/inline
-feature-catalogue

/req/resource-content
-instance/dimension-units

/req/resource-content-instance/band
-dimension-units

Procedure: Validate with mrc.sch

/mrd/1. /conf/résource- /conf/citation-xml Test URI: /conf/resource-distribution
distribution-xml /conf/common- -xml/schema-valid;

classes-xml .
X Tests: /req/resource-distribution

-instance/validation

Procedure: Validate with mrd.xsd¢

Test URI: /coni/ resource-distribution
-xml/schematron-rules;

Tests:

/req/resource-distribution/medium
-density

Procedure: Validate with mrd.sch
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Namespacea Requlrgrlr;;ebn tclass Dependenciesb Testb
/mri/1.0 /conf/resource- /conf/citation-xml Test URI: /conf/resource-identification
identification-xml /conf/common- -xml/schema-valid;
classes-xml Tests: /req/resource-identification
/conf/gml-wrapper -instance/validation
“xml Procedure: Validate with mri.xsdc
Test URI: /conf/resource-identifidation
-xml/schematron-rules;
Tests:
/req/resource-identification-
instance/topic-category
/req/resourceridentification-
instance/associdted-resource
Procedure:Walidate with mri.sch
mrl/1.0 /conf/lineage-xml /conf/citation-xml Test URF /conf/lineage-xml/schema
/conf/common- -valid;
classes-xml Tests: /req/lineage-instance/valiflation
_/;ronlif/gml-wrapper Procedure: Validate with mrl.xsd
Test URI: /conf/lineage-xml/schematron
-rules;
Tests: /req/lineage-instance/linepge
-content
/req/lineage-instance/source
Procedure: Validate with mrl.sch
mrs/1.0 /conf/reference #conf/common- Test URI: /conf/reference-system
-system-xml classes-xml -xml/schema-valid;
Tests: /req/reference-system
-instance/validation
Procedure: Validate with mrs.xsdf
msr/1.0 /conf/spatial- /conf/citation-xml Test URI: /conf/spatial-representfition
représéntation-xml /conf/common- -xml/schema-valid;
classes-xml Tests: /req/spatial-representation
/conf/gml-wrapper -instance/validation
xml Procedure: Validate with msr.xsd¢f
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Table A.2 (continued)

Requirement class

Namespace2 URID

DependenciesP

Testb

/srv/2.0 /conf/service-

metadata-xml

/conf/citation-xml
/conf/common-
classes-xml

/conf/resource-
distribution-xml

Test URI: /conf/service-metadata
-xml/schema-valid;

Tests: /req/service-metadata
-instance/validation

Procedure: Validate with srv.xsdc

Test URI: /conf/service-metadata-
xml/schematron-rules;

Tests: /req/service-metadata-
instance/service-keyword

/req/service-metadata-instance/
chain-or-operation

/req/service-metadata-
instance/coupled“esource-exists

/req/service-metadata-
instance/opetated-or-operates-on

/req/sertice-metadata-
instan€e/coupled-resource-defined

/feq/service-metadata-
ihstance/coupled-resource-linkage

Procedure: Validate with srv.sch

module.

a Forc

NOTE All tests are based on validating conforming documents with the specified XML schema document ang
Schematron document (if one is specified). Location of norimative XML schema and Schematron rule set
documents is specified in B.1. Conformance target is XMIfinstance document encoding a single metadata

mplete namespace URIs, prefix “http://standards.iso.org/iso/19115/-3".

in the tahle cell to get the complete URI.

b All requirements URIs are HTTP URIs, prefix “http://standards.iso.org/iso/19115/-3/1.0" to the paths

¢ See dJscussion of validation tools jimAv1.1.

A.2.4 (onformance classes for metadata interchange documents

A.2.4.1 | General

The conformance classes specified in A.2.4.2 through A.2.4.8 define XML schema that import one ¢r
more me¢tadata.modules to allow implementation of metadata records for various use scenarig
Conformpnce target is a complete metadata XML instance document.

A.2.4.2

g

The conformance class specified in Table A.3 defines a minimal metadata document conforming to
ISO 19115-1. This conformance class is intended as a lightweight starting point for profiles that will
selectively use other metadata modules from this document, and might use other implementations for

some of the modules.
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Table A.3 — Conformance class: Minimum valid XML metadata instance

Identifier
Requirements
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/metadata-core-xml
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/common-classes-xml
Dependency http-//standardsiso org/iso/19115/-3/1 0/conf/citation-xml
Dependency
Dependency
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/language-localisation-xhi}
Identifier /conf/metadata-minimal-instance/validation
Requirement /req/metadata-minimal-instance/validation
Test purpose Verify that the minimal XML metadata instance document is w¢ll
Test formed and valid
Test method Use an XML validation tool to deterrine if XML instance is vali¢l using
the XML schema mdb.xsd. See discdssion of validation tools in A.1.1
Test type Validation
Identifier /conf/metadata-minimal>inStance/schematron-rules
Requirement /req/metadata-minimal¢instance/dataset-extent
/req/metadata-minimal-instance/topic-category
Test Test purpose Verify that XML.idstance is conformant with additional constrgints
that cannot bé\tested by XML schema
Test method Verify thatdocument validates with Schematron rule set
metadata*minimal.sch
Test type Validation
Identifier Jconf/metadata-minimal-instance/allowed-namespaces
Requirement /req/metadata-minimal-instance/allowed-namespaces
Test purposé Verify that the MD_Metadata element instance contains only chiild
Tlest elements in the mcc, cit, lan, mri, mdq, gex, gco, or gmw namespace
Test method Use an XML validation tool to determine if XML instance is vali¢l using
the XML schema mdb.xsd. See discussion of validation tools in A.1.1
Test'type Validation
Identifier /conf/metadata-minimal-instance/metadata-creation-date
Requirement /req/metadata-minimal-instance/ metadata-creation-date
Test Test purpose Xerify that the MD_Metadata element instance specifies a creatjion
ate for the metadata record
Test method Verify that d_oc_ument validates with Schematron rule set
metadata-minimal sch
Test type Validation

A.2.4.3 Conformance class: Complete metadata record

The conformance class specified in Table A.4 defines a metadata record that contains all elements
necessary to produce a complete metadata record as defined by ISO 19115-1, describing any type of
geospatial resource or service. The intention of this class is to support standard catalogue services that
do not implement metadata extensions or use the extended types defined in the geospatial common
extended types namespace. By declaring conformance to this class, an application can clearly indicate
that it does not support those extensions.
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Table A.4 — Conformance class: Complete valid XML metadata instance

Identifier
Requirements
Dependency
Dependency - - -
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/constraint-xml
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/lineage-xml
Dependeyrey httpr/standardsisoorg/so/49+15/-3 /- 0/conf/geospatiat-extent=xmntt —
Dependepcy http: n .org/iso/19115/-3/1. nf/r rce-content-xml r\‘o
Dependehcy i istributi
Dependepcy : .iso. .
Dependepcy http://standards.iso.org/iso/19115/-3/1.0/conf/portrayal-catalogue-xml ,\'\v')
Dependepcy http://standards.iso.org/iso/19115/-3/1.0/conf/reference-system-xml ,\%‘
Dependepcy http: iso. i . i )
Dependehcy http://standards.iso.org/iso/19115/-3/1.0/conf/spatial-representation-xml

Identifier /conf/metadata-data-or-service-instanc@l‘éma-valid

Requirement /req/metadata-data-or-service-instan!s\&/balidation

Test purpose Verify that a MD_Metadata instan Qh\:& includes optional properties
Test as defined in ISO 19115-1:2014@@2, except for those in the mex namet

space, will validate RN

A.2.4.4 | Conformance class: Metadata using geok})atial common extended types

all 1SO
and incl

Test method Use an XML validation took@‘etermine if XML instance is valid using
the XML schema mds.xsd>See discussion of validation tools in A.1.1
Test type Validation \\\\
*‘l

The conformance class specified in Table AT,%d\éfines tests to validate metadata records that include

%etadata elements associated wi D_Metadata except the metadata extension namespade,

de substitutions for character‘strings from the geospatial common extension namespace.

Applications advertising conforman
for charfcter strings from the

conformfnce to this class shall

Thble A.5 — Con%‘@ance class: Valid XML metadata instance with extended types

0 'this class shall recognize and correctly interpret substitutions
atlal common extension namespace. Applications advertising

expected to process extended metadata records without error.

Identifier ht tandards.iso.org/iso/19115/-3/1.0/conf/metadata-extended-types-xml
Requirerpents | standards.iso.org/iso/19115/-3/1.0/req/metadata-extended-types-instance
Dependepcy .\é : i . ice-i
Depende ncy&\)\ http: n 19115/-3/1.0/conf/extended- -xml
@) Identifier /conf/metadata-extended-types-xml/schema-valid
Requirement /req/ metadata-extended-types-instance/validation
Test purpose Verify that a MD_Metadata XML instance that include optional
properties as defined in ISO 19115-1:2014, 6.5.2, except for those
Test in the mex namespace, and including substitutions for
gco:CharacterString from the gcx namespace will validate
Test method Use an XML validation tool to determine if XML instance is valid using
the XML schema md1.xsd. See discussion of validation tools in A.1.1
Test type Validation
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A.2.4.5 Conformance class: Extended metadata record

The conformance class specified in Table A.6 defines tests to determine if a metadata record in
which the ISO 19115-1 model has been extended is implemented following the rules specified in
ISO/TS 19139:2007, A.3 and A.4. Applications that advertise conformance to this class shall have a
valid XML root element mdb:MD_Metadata, and be able to process information provided in the MD_
MetadataExtension section of metadata instance documents. The modular implementation defined in
this document enables metadata extensions that substitute different concrete elements for one or more
of the optional MD_Metadata properties that are implemented with abstract class property types. The
MD_MetadataExtensionInformation content should be used in these cases to document the extended

ctntent

Npte that any profile that extends the base schema will need to include schema imports forthe gxtension
npgmespace, as well as any other components from this document that are neededgand wil] need to
specify schema locations for the extension namespaces in all instance documents,

Table A.6 — Conformance class: Valid XML metadata instance with extended content model

Iflentifier http://standards.iso.org/iso/19115/-3/1.0/conf/extendedsmetadata-xml
Requirements http://standards.iso.org/iso/19115/-3/1.0/req/extended-metadata-instance
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/metadata-minimal-instance
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/metadata-extended-types-xml
Identifier /conf/extended-metadata:xml/schema-valid
Requirement /req/extended-metadata-instance/extension-information
Test Test purpose Verify that a MD_Mgetadata XML instance that includes child elements

not defined by, this document include at least one
MD_MetadataExtensionInformation element that is valid againft the
XML schemafor the http://standards.iso.org/iso/19115/-3/mek/1.0

namespace

Test method Verifythat document validates with Schematron rule set extenfled
-metadata.sch

Test type Validation

Identifier /conf/extended-metadata-xml/new-section

Requiremeht /req/extended-metadata-instance/new-section

Test pufpose Verify that if a MD_Metadata XML instance includes child elemgnts
not defined by this document, those elements are namespace-

Test qualified with a namespace URI different from namespaces defjned by

this document

Test method Verify that document validates with Schematron rule set extenfled-
metadata.sch

Test type Validation

Identifier /conf/extended-metadata-xml/validation

Requirement /req/extended-metadata-instance/validation

Test purpose Verify that a MD_Metadata XML instance that includes child elements

not defined by this document can be validated using a XML
schema validation tool; all namespaces shall be associated with

T . .
est working schema locations

Test method Use an XML validation tool to determine if the document will validate
using the supplied namespaces and schema locations. See discussion
of validation toolsin A.1.1

Test type Validation
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Table A.6 (continued)
Identifier /conf/extended-metadata-xml/new-codelist
Requirement /req/extended-metadata-instance/new-codelist
Test Test purpose Verify that any codelists utilized in the extended metadata content
are implemented following the rules in ISO/TS 19139:2007, 8.5.5
Test method Inspection of codelists defined for extended content
Test type Validation
Identifier /conf/extended-metadata-xml/new-element
Requirement /req/extended-metadata-instance/new-element
Test purpose Verify that any new XML elements utilized in the extended metadata
content are implemented as subclasses of existing ISO geographie
Test . . X S .
information standards classes following guidelines in
ISO/TS 19139:2007, 8.5.3
Test method Inspection of XML schema for extended content.
Test type Validation
Identifier /conf/extended-metadata-xml/iso-type
Requirement /req/extended-metadata-instance/iso-type
Test purpose Verify that any new XML elements utiliZed'in the extended metadata
Test content includes an isoType attribute with a value that is the name of
an existing ISO geographic information standard class
Test method Inspection of extension XML elements in XML instance document.
Test type Validation
Identifier /conf/extended-metadatasxml/extension-by-restriction
Requirement /req/extended-metadata-instance/extension-by-restriction
Test purpose Verify that any restrictions to element or attribute cardinality specifiegl
Test in ISO 19115-1 that are asserted in a metadata profile have an
associated validation process specified by that profile
Test method Inspectipn-of metadata extension documentation
Test type Validation
A.2.4.6 | Conformance class: Valid\catalogue instance
A catalogue is a collection of-information items (CT_Items) that are managed using a registry (CT_
Catalogue). The abstract coneept of catalogue was defined in ISO/TS 19139 to harmonize the different

ISO geographic informafign standards series catalogue concepts, such as PF_PortrayalCatalogt
(ISO 19117) and FC. FeatureCatalogue (ISO 19110), and is implemented in this document f
compatibility with dSO 19115-1. The conformance class specified in Table A.7 defines tests to veri
valid insfances ofconcrete elements that substitute for the abstract CT_Catalogue and CT_Item to defiy

a valid cgtaloguelisting of information items.
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Table A.7 — Conformance class: Valid XML catalogue instance

Identifier http: . -xml
Requirements http://standards.iso.org/iso/19115/-3/1.0/req/catalogue-instance
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/metadata-core-instance
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/language-localisation-xml
Identifier Jconf/catalogue-xml/schema-valid
Requirement /req/catalogue-instance/validation
Test purpose Verify that instances of XML elements from the namespace
Tlest http://standards.iso.org/iso/19115/-3/cat/1.0 validate
Test method Use an XML validation tool to determine if XML instance is vali¢l using
the XML schema cat.xsd. See discussion of validation tools in Afl.1
Test type Validation

2.4.7 Conformance Class: Metadata application

A

The conformance class specified in Table A.8 defines tests to validate XML instances that aggregate
nletadata for multipart resources with a root element in the substitution group for the absfract DS_
Apgregate. Metadata instances linked through the “has” assoeiation to members of the aggregate have
a[root element in the substitution group for MD_Metadatajand may include all ISO metadata
associated with MD_Metadata including the Metadata Extension namespace, substitutions for dharacter
sfrings from the geospatial common extension namespace. Users of the metadata application| package
nlay wish to define profiles that restrict usage of the extended types, metadata extensions,
nletadata modules to simplify software developnient requirements.

clements

or other

Table A.8 — Conformance class: Valid XML instance of metadata application namespace

Iflentifier http://standards.iso.: is0/19115/-3/1.0/conf/metadata-application-xml
Requirements i
Dependency : .
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/extended-types-xml
Dependency http://standards.iso.org/iso/19115/-3/1.0/conf/extended-metadata-xml
Ideritifier /conf/metadata-application-xml/root-element
Reqlirement /req/metadata-application-instance/root-element
Test purpose Verify that instances of XML elements from the namespace
Test http://standards.iso.org/iso/19115/-3/mda/1.0 have a root
element that is in the substitution group for mda:DS_Aggregats
Test method Inspection.
Test type Validation
Identifier /conf/metadata-application-xml/schema-valid
Requirement /req/metadata-application-instance/validation
Test Test purpose Verify that instan;es of XML elements from the namespace
http://standards.iso.org/iso/19115/-3/mda/1.0 validate
Test method Use an XML validation tool to determine if XML instance is valid using
the XML schema mda.xsd. See discussion of validation tools in A.1.1
Test type Validation

A.2.4.8 Conformance class: Metadata for data transfer package

The conformance class specified in Table A.9 defines tests to validate XML instance documents that
implement data transfer using packages that bundle files containing resources, metadata records
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documenting the resources, and optional supplementary files, all of which are documented in an
accompanying catalogue instance.

Users of the metadata for data transfer package will need to define or adopt a concrete substitution for
abstract CT_Catalogue applicable to their application, and import the appropriate namespace. They may
also wish to define or adopt profiles of the mda namespace that restrict usage of the extended types,
metadata extensions, or other metadata modules to simplify software development requirements.

Table A.9 — Conformance class: Valid XML instance of metadata for data transfer namespace

Identifier http://standards.iso.org/iso/19115/-3/1.0/conf/metadata-data-transfer-xml

Requirements http://standards.iso.org/iso/19115/-3/1.0/req/data-transfer-instance
Dependepcy i icati

Dependephcy
Identifier /conf/metadata-data-transfer-xml/schema-valid
Requirement /req/data-transfer-instance/validation
Test Test purpose Verify that instances of XML elements from thesiamespace
http://standards.iso.org/iso/19115/-3/mdt /4.0 validate
Test method Use an XML validation tool to determine ifXML instance is valid using
the XML schema mdt.xsd. See discussioh of validation tools in A.1.1
Test type Validation
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Annex B
(informative)

Geographic metadata XML resources

.1 XML schemas defined in this document

refixes: cat, cit, gco, gcx, gex, gmw, lan, mac, mas, mcc, mco, md1, md2, mda, mdb, mdsy mdt, mex, mmi,
pc, mrc, mrd, mri, mrl, mrs, msr, and srv. Each of these namespace prefixes is,appended tq “http://
standards.iso.org/iso/19115/-3/”, and the schema version number (major and/first minor), 4.g. “/1.0”
appended after the namespace abbreviation to make a complete namespace-URI. These schema use
new version of the namespace defined by ISO/TS 19139 that is conventionally identified ysing the
Fefix gco. Two example instance documents are included in Annex D.

B
This document defines the content of 27 XML Namespaces identified by convention usingthe following
p
]

he XML schemas defined by this document can be found online at http://standards.iso.org/isof/19115/-
( with a subdirectory for each namespace, identified by the threé-character default namespace prefix
ee 5.2), and a subdirectory within the namespace directory for each numbered releas¢ version
 the XML artefacts for that namespace. Files in the numbeéred release folders contain xml schema,
hematron rules, codelists, examples of valid and invalid instances of the namespace schema for
sting, and an html web page containing explanation*of the namespace and links to the supporting
bcuments in the namespace folder.

B.2 XML schemas defined outside this document

I1} addition to those namespaces listed.@n B.1, this document makes use of the geography| markup
lqnguage version 3.2 (http://www.opéngis.net/gml/3.2) namespace. To locate the authoritative XML
s¢hemas associated with this namespace, please refer to ISO 19136. This document makes use df the xml
linking language version 1.0 (https//www.w3.org/1999/xlink) namespace. To locate the authoritative
XML schemas associated with'this namespace, also refer to ISO 19136.

This document makes @se” of the abstract class namespaces dqc and fcc defined in the XML
hplementations of ISO~19157 and ISO 19110.

p—
=

B.3 Additionalresources

Top ease the\uSe of this document, several xml files are available for download in the “rdsources”
drectoryat http://standards.iso.org/iso/19115/resources. They are organized into the following
categories of support: Codelists, namespacelnformationAndTools, and transforms.

The=xml files related to the utilization of codelists that are available for download are found in the
“codelist” directory of the “resources”. The “cat” subdirectory in this directory contains two files:
codelists.html that contain an html listing of all codelists defined by ISO 19115-1, for presentation to
humans. The codelists.xml file contains all codelists defined by ISO 19115-1 encoded using the xml
schema from the cat namespace defined in this document. The “gml” subdirectory under codelist contains
individual files for each codelists defined by ISO 19115-1 encoded using the gml dictionary schema.

The namespacelnformationAndTools directory contains an XML file with information describing all the
[SO 19115 namespaces, and XSLT transform files that convert the XML file into http://standards.iso.
org/iso/19115/resources/namespaceSummary.html for display and use by humans.

The transforms directory contains XSLT transform files that will convert ISO/TS 19139 XML instance
documents into ISO 19115-3 XML instance documents (IS019139t019115-3.xsl) and one that will
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convert XML instance documents from this document to ISO/TS 19139 XML instance documents
(IS019115-3tolS019139.xs1). Note that the backward conversion may lose some information because
there are elements in this document that are not present in ISO/TS 19139.
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Annex C
(informative)

Encoding descriptions

C1 Introduction to the encoding descriptions

The implementation of ISO 19115-1 and related standards follows the encoding riiles d¢
[0 19118:2011, Annex A, and extended in ISO/TS 19139, along with the package decoupling
described above. The exceptions and the implementations based on external types.and for mod
XML packages are detailed in ISO/TS 19139:2007, Clause 9; the packaging of these elements
r¢factored in this implementation to isolate dependency on GML elements into the gmw namej

(2 XML namespaces

XML namespaces are implementation-specific groupings of elentents designed to facilitate r
extension of content components from the ISO 19115-1 coneeptual model. Tables 3 to 5 su
the namespaces for XML schema components used in this ifiiplementation. The approach to c
elements here is designed with the intention to facilitaté«aeuse of the XML components and
iffteroperability of metadata. The XML implementation namespace mdb in this document defin
element (MD_Metadata) that has all the properties defined in ISO 19115-1, and imports all the nj
namespaces required to implement those propertiesin ISO 19115-1 conformant XML metadata

Flgure C.1 shows the dependency relationships:between namespaces used to implement ISO
The “import” relationship stereotype indicates that the source namespace imports (depend
tqrget namespace (at the pointed end of.the arrow). All packages import the citation namesp
that all packages also import the geographic common (gco) namespace, which in turn impor
Phackages that utilize GML namegspace elements import the gmw namespace. Linkages to d

through optional abstract classes.

pfined in
¥ pattern
ularizing
has been
pace.

buse and
mmarize
ustering
promote
es aroot
ecessary
nstance.

19115-1.
5 on) the
hce. Note
ts XLink.
ther 1SO

geographic information standards/schema for data quality and feature catalogues are implemented
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«XMLnamespace»| gmw namespace imports GML 3.2 «XMLnamespace»
gmw.xsd gco.xsd
P >
_________ 1
AN AN DN I
|1 [\ \ I numerous dependencies \
|1 |\ \ | to cit, mcc, and gco not
|1 I\ N | «XMLnamespace» shown
I : I \\ «XMLnamespace» | mrd.xsd \
[ | \ mac.xsd I \\
| : | \ | N «XMLnamespace»
: I : \\ R i : lllLL-A)d
|| | \ \ «XMLnamespace» |
|1 | \ \\ mre.xsd | «XMLnamespace» g =
: : : \‘ \ | : mco.xsd // //
|| I «XMLnamespace» N | // /
|| | msr.xsd \ | A // //
P \ \ I / Y
| \ I /
| | | \ \ / // L
: | ! F\\ \\ \\ : // // «XMLnamespace»
I : «XMILnamespace» \ \ | / 4 citxsd
| d N \ \ I / Y
|| gex.As N \ | / |
| | N \ \ | ; //
7
| I |<\ NN \\ | / 7 i
| | ~—_ <\ 7 > «XMLnamespace»
: | T~ N /s /// X _—=—""7|lanxsd
| L «XMLnamespace» T~ «XMLnamespace» - |
|~~~ "|mrlxsd __ | mds.xsd A
| R
| |< // |> ————————— >l «XM Lnamespace» II
: /// A I’ ‘\ N mmi.xsd |
! A X | ]
| 7 / \
| «XM|Lnamespace» // d / \ \ I
[T U P % yd / | \ «XMLnamespace»
mrijxsd e / | \ gex.xsd /
|L/ 7 / | I
d / \ \ |
d L / / \\ \ N L
\ «XMLnamespace» / [ \ A 1 «XMLnamespace»
/ | «XMLnamespace» |
\ | mrs.xsd / | cat.xsd
\ / \‘I/ \ mda.xsd :
\ / \
\ «XMLnamespace» \ | 1
\ mpc.xsd b | [N ! 71
\ / ' ‘ \ : /
\ / | \\ \\ : //
\ L/ \l/ L} '] L
«XMLnamespdce» «XMLnamespace» «XMLnamespace»
srv.xsd mas.xsd mdt.xsd
NOTE Thedmport dependency shown with heavier lines indicate imports from application packages other
than mds

Figure C.1 — Dependencies between the mds namespace and other XML namespace packages in
this document
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Annex D
(informative)

Implementation examples

.1 Minimal — Metadata example

D
The following XML instance document includes only the mandatory elements from ISO-191
wjas derived from the example in ISO 19115-1:2014, E.2.

<pxml version="1.0" encoding="UTF-8"?>
<thdb:MD Metadata xmlns="http://standards.iso.org/iso/19115/-3/mdb/1.0%
xmlns:dgc="http://standards.iso.org/iso/19157/-2/dgc/1.0"
xmlns:gco="http://standards.iso.org/iso/19115/-3/gco/1.0"
xmlns:lan="http://standards.iso.org/iso/19115/-3/1lan/1.0"
xmlns:mcc="http://standards.iso.org/iso/19115/-3/mcc/1.0"
xmlns:mdb="http://standards.iso.org/is0/19115/-3/mdb/1, Q"
xmlns:cit="http://standards.iso.org/iso/19115/-3/cit/L.0"
xmlns:mri="http://standards.iso.org/iso/19115/-3/mri/H:0"
xmlns:gex="http://standards.iso.org/iso/19115/-3/gex/1.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instantce"
xsi:schemaLocation="http://standards.iso.org/i58¢/19115/-3/mdb/1.0 mdb.xsd">
<mdb:contact>
<cit:CI Responsibility>
<cit:role>
<cit:CI_RoleCode codelList="h&tp://standards.iso.org/iso/19115/reso

Q

RpleCode>
</cit:role>
<cit:party>
<cit:CI Organisation>
<}-- name or logo is mandatory by ,Schematron-enforced constraint -->
<cit:name>
<gco;:;CharacterString>Department of Primary Industries and
R¢sources SA</gco:CharactefString>
</cissgame>
</cit:@l~0@rganisation>
</cit:party”
</cit:CI Respdénsibility>
</mdb:contacts
<mdb:dateInfe>
<cit Ci JDate>
Cit:date>
<gco:DateTime>2004-03-12T12:00:00</gco:DateTime>
</cit:date>
<cit:dateType>
<cit:CI DateTypeCode codeList="http://standards.iso.
ord/4s0/19115/resources/Codelist/cat/codelLists.xml#creation" codeListValue="Creati

delist/cat/codeLists.xml#CI RoleCode" cadeListValue="custodian">custodian</cit:CJ]

15-1 and

rces/

n"/>

crtTdateTyre
</cit:CI_Date>
</mdb:dateInfo>
<mdb:identificationInfo>
<mri:MD DatalIdentification>
<mri:citation>
<cit:CI Citation>
<cit:title>
<gco:CharacterString>Exploration Licences for Minerals</
gco:CharacterString>
</cit:title>

<!-- mandatory (dataType= creation) by constraint enforced by Schematron rule -->

<cit:date>
<cit:CI Date>
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