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

The Place Identifier (PI) architecture (ISO 19155) defined the conceptual model of a place and
specified normative encodings, for Place Identifiers, not specific to any type of geographic feature. In
this document, three mechanisms are presented that define how Place Identifiers can be linked with
features or objects in other encodings. Even though the identifiers of those features or objects may not
specifically be a place, they may be referred to conceptually as “other identifiers.”

Figure 1 depicts the abstractions of linking mechanisms among feature/object encoding rules.

Place

Tdentifier

a)|Without the use of a Place Identifier b) With the use of a Place Identifier

Key
C encoding rules
1> linkages

Figure 1 — Linkages with other encoding rules

The linking mechanisms presented in this document are based on accepted information fechnology
for pbject identification and reference using gml:id, UUID, or URL. By using these linking mjechanisms
with the rules defined here, and according to the type of encoding rule being linked to, Place|ldentifiers
can| more uniformly be related to features and objects — other identifiers — in other |encodings.
Thip extends the functionality of those other identifiers, in different encodings, by linking|with Place
Identifiers encoded in GML.

ExistimgPt datacan LUllll_}}ClllUllt aTange of other UllLUC‘lillEb thr ngh theuseofthe Iiu}\iug mechanisms
defined in this document.

For example, a group of Place Identifiers representing stores in a shopping mall can be associated with
the specific locations inside the shopping mall represented by a GML data set.
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Scope

5 document defines the following three mechanisms for linking Place Identifiers (PIs) (see
patures or objects existing in other encodings:

Id attribute of a GML object (gml:id) as defined in ISO 19136;
Universally Unique Identifier (UUID) as defined in IETF RFC 41224
Uniform Resource Locator (URL) as defined in IETF RFC 1738
sek;)l linking mechanisms are enabled using xlink:href as.defined in W3C XML Linking
ink).

document, the identifiers of features or objects:éxisting in other encoding domains are
ceptually as other identifiers.

5 document further defines that when ‘PIs are encoded, as specified in ISO 19155,
graphy Markup Language (GML) (ISOx19136), they are linked using gml:id to other GM

itional normative annexes define’encodings for linking Place Identifiers to other ident
D and URL and present exaniples for their use.

5 document is applicable,to location-based services, linked open data, robotic assistq
other application domains that require a relationship between PIs and objects in either

cts, and support of linking mechanisms other than gml:id, UUID, and URL is out of the s
ument.

Normative references

[SO 19155)

I Language

le the identifiers of these features or objects can-sometimes identify a place, within the scope of

referred to

using the
L encoded

ures. The details of encoding GML instances using gml:id are specified in a normative anpnex.

fiers using

d services
the real or

5 document is_ hot about creating a registry of Place Identifiers linked to specific features or

ope of this

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO
ISO
ISO
IET
IET

©IS

19103, Geographic information — Conceptual schema language

19136:2007, Geographic information — Geography Markup Language
19155:2012, Geographic information — Place Identifier (PI) architecture

F, Universally Unique IDentifier (UUID) URN Namespace, RFC 4122, July 2005
F, Uniform Resource Locators (URL), RFC 1738, December 1994

02017 - All rights reserved
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W3C XML Linking Language (XLink) Version 1.1 — Recommendation, 06 May 2010

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 19155 and the following apply.

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

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

— ISOO
3.1

line hrnurcing p]affnrm- available at http: //wrwwiso org /obn

Place Idellt)ifier (PI) link

relationshi

Note 1 to e
scope of thi
conceptuall

Note 2 to enftry: These “other identifiers” can exist outside of the PI architecture.

3.2

 as “other identifiers”.

Place Identifier (PI) linking mechanism

means use

4 Abbr

4.1 Abb

BIM
CSvV
[FC
GUID
0GC
PI
RDF
SVG
UML
URI
URL
URN
UuID
XML

1 to define a place identifier (PI) link (3.1)

bviated terms

reviated terms

Building Information Model
comma-separated values
Industry Foundation Class
Globally Unique IDentifier

Open GeospatialhConsortium
Place Identifier
Resource)Description Framework

Sealable Vector Graphics

established between Pls and other identifiers in different encoding domains

htry: While the identifiers of these features or objects can sometimes identifyra’place, within| the
5 document, the identifiers of features or objects existing in other encoding doniains are referregd to

tified Modeting Tanguage
Uniform Resource Identifier
Uniform Resource Locator
Uniform Resource Name
Universally Unique IDentifier

eXtensible Markup Language

© ISO 2017 - All rights reserved
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UML Notation

In this document, conceptual schemas are presented in the Unified Modeling Language (UML). The user
shall refer to ISO 19103 for the specific profile of UML used in this document.

4.3

Backward compatibility

This document uses the concepts defined in the Place Identifier (PI) Architecture (ISO 19155) without
modification. Therefore, no backward compatibility issues exist in this document.

5

5.1

Thi
clag
con
spe

5.2

PI1
abs

5.3

PI 1
abs

Conformance

General

ses of the three linking mechanisms defined in Clause 8. Any PI linking mechanism
formance with this document is claimed shall pass all of the requirements of the abstrag
Cified in Annex A.

Linking mechanism: gml:id

nking for which gml:id conformance is claimed shall pass.all of the requirements spec
fract test suite in A.2.

Table 1 — Conformance class:liihking mechanism: gml:id

Conformance class /conf/19155-2/5/5.2
Dependency Al
Requirements /req/linking_mechanism/GML_ID
Tests A2

Linking mechanism: UUID

nking for which UUID conformance is claimed shall pass all of the requirements spec
fract test suite in A.3¢

Table 2 — Conformance class: Linking mechanism: UUID

Conformance class /conf/19155-2/5/5.3
Dependency Al
Requirements /req/linking_mechanism/UUID
Tests A3

5.4

Linking mechanism: URL

5 document defines three conformance classes, specified in 5.2 to 5.4, matehing the requirements

for which
t test suite

fied in the

fied in the

PI linking for which URL conformance is claimed shall pass all of the requirements specified in the
abstract test suite in A.4.

Table 3 — Conformance class: Linking mechanism: URL

Conformance class /conf/19155-2/5/5.4
Dependency Al
Requirements /req/linking_mechanism/URL
Tests A4
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6 Place Identifier (PI) concept

6.1 General

A “place” is defined as an identifiable part of any space (ISO 19155), either in the real world or
virtual world.

ISO 19155:2012, 6.1 states that the same place can be identified with multiple Place Identifiers (PIs).
If the place is identified with coordinates, it is called “position” and if the place is identified with
geographic identifiers, it is called “location.” Additionally, the place may be identified with online

3 ol 1 I1LI1DL
resource 1gemtirerssuciras ont:

In ISO 19109:2015, 7.4, “position” is a spatial attribute of a feature, “location” is a location attributeof a
feature, an(d a virtual identifier, such as a URI, is a thematic attribute of a feature. Therefore,’a P1 cah be
considered as an attribute of a feature.

6.2 PI structure

Figure 2 shows the structure of the PI, as defined in ISO 19155:2012, 7.2.2. The PI_Placeldentifier tlype
is the basid data type for the PI.

«type»
IS0 19155:2012 Place Identifier If the reference system of Pl is
Architecture::PI_Placeldentifier well:kfiown in the application
+ rs: PI_ReferenceSystem [0.1] [ | domal?’ the attribute "rs" could
be-omitted.

+ value: CharacterString
+ validPeriod: TM_Period [0..1]

Figure 2 — PI_Placeldentifier

The PI_Plageldentifier class defines the following attributes.
a) The atfribute rs specifies the reference system of the PI.

b) The attribute value is the identifier for a place and is unique within the context of the defined
referefce system.

c¢) The ogtional attribute validPeriod specifies the period in which the identifier is valid for the plalce.

The validPpriod can be-used to set the expiration of the identifier which can be validated through
implementption. The property of uniqueness of the identifier is determined by the reference system [rs).

7 PI linr(ing

7.1 Overview
There are two main concepts that are standardized in this document.

The first concept is a mechanism for connecting PIs which identify the same place, where the connection
is directly embedded into the PIL.

PI matching (ISO 19155:2012, 4.11) is the matching of multiple Pls that represent the same place. This
matching is accomplished through the use of the Pl matching service (ISO 19155:2012, 7.3.2) and when
implemented, is performed within the PI architecture. The logical structure of “PI matching” is shown
in ISO 19155:2012, Figure 8, where a “PI_MatchedPISet” connects more than two “PI_Placeldentifier”s
which identify the same place. The one way association from “PI_MatchedPISet” to “PI_Placeldentifier”
enables users to make links independently with the instances of PI_Placeldentifier, and the data

4 © IS0 2017 - All rights reserved
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independence of the connection ensures the use of existing place identifiers because existing data need
not change their schemas.

However, in many situations, relationships exist between Pls encoded using ISO 19155 and other
identifiers in different encodings, existing independently or outside of the PI architecture. As these
other identifiers are usually features or objects in different encodings, it is not possible for them to be
included in or managed by the PI architecture. In these situations, users may want to simply embed the
connection into their PI. Depending on the encodings of these other identifiers, a set of clearly defined
mechanisms is required to expose and use those other identifiers for PI linking.

This is referred to as a Place Identifier (PI) link (3.1), similarly, a Place Identifier (PI) linking mechanism
(3.4) is a means of defining a Place Identifier (PI) link.

Whjle one specific linking mechanism is not suitable for all other identifiers in-other [encodings,
simjilarities in linking mechanisms exist, such as the use of XLink for XML-based encodings.

Theg second concept standardized by this document is the structure of data, ifrstances for PI Linking.
Thip document defines how to use existing constructs to enable linking to Pls without modjfication to
those encoding rules for object identification and reference.

7.2| PIlinking directionality

In this document, all links are directional. In cases where a bi-difectional link is required, tvo distinct
dirgctional links shall be made, one in each direction.

/req/linking_directionality/direction- = where a bizdirectional link is required, two diftinct
al_links directignal links shall be made, one in each difection

A cgmbination of directionality and encoding forsrat limits the applicability of this document, as shown
in the following cases:

a) |if both identifiers are encoded in GML(ISO 19136:2007), the linking is normative;
b) |if one identifier is in another encoding, the linking from a PI to that identifier is normatiye;
c) |if one identifier is in anothertencoding, the linking from that identifier to a PI is informative.

In Higure 3, the direction of the link between a PI encoded using ISO 19155 and an identifier]in another
encpding is shown using an arrow representing the directionality of the link. In addition,|[normative
linKing is shown usinglasolid line and informative linking is shown using a dashed line.

Theg normative linking mechanisms are:
a) |gml:id: fer\linking between a PI and another identifier encoded in GML, see 8.2.2 and 8.4.3;

b) |UUIR-or URL: for linking from a PI to an identifier in another encoding, see 8.3 and 8.4, rgspectively.

Figire 3 depicts linking to Pls from IFC(BIM) and SVG using IfcDocumentReference and rdlf:resource
as linking mechanisms. These mechanisms are shown as informative because those encodings are not
being modified by this document.

© IS0 2017 - All rights reserved 5
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GML
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------ > linking methods (informative)

D [SO 19155-2 scope (normative content)

ISO 19155 (normative PI encoding)

Figure 3 — Overview of content in ISO 19155-2
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7.3 Pllinking model
The conceptual model in Figure 4 defines the structure of PI linking.

The PI_Placeldentifier class defined in this document is an extended data type for the Place Identifier
which enables users to connect a PI directly to other Pls.

The PI_Placeldentifier class also has a mandatory association “Linking” in addition to the derived three
attributes. The association “Linking” is a mechanism for connecting PIs which identify the same place,
where the connection is directly embedded into the PI.

5 not have a

property to connect other “PI_Placeldentifier”s.

«type»

ISO 19155:2012 Place Identifier
Architecture::PI_Placeldentifier

+linkedPI

1.*
+ r1s: PI_ReferenceSystem [0..1]

+ value: CharacterString
+ validPeriod: TM_Period [0..1]

Linking

PI_Placeldentifier

Figure 4 — PI linking model

8 |PIlinking mechanisms

8.1] Overview

Thif documént'defines three mechanisms for linking Place Identifiers to features or objects|existing in
other encodings. These Pl linking mechanisms are enabled using the following information tgchnologies
for pbjectiidentification and reference:

— osmgagmtid kg bothrfromrand-toa P see 82
— using a Universally Unique Identifier (UUID) linking from a P], see 8.3;
— using a Uniform Resource Locator (URL) linking from a PI, see 8.4.

When using the linking mechanisms defined in this document, the Pls shall be encoded using ISO 19136,
which is the recommended normative encoding option, as specified in ISO 19155:2012, Annex B.

/req/linking_mechanisms/encoding existing Place Identifiers shall be encoded using ISO 19136
as specified in ISO 19155:2012, Annex B

© IS0 2017 - All rights reserved 7
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Implementation requirements are specified in 8.2, 8.3, and 8.4.

The encodings presented in this document are suitable for linking with a PI but do not represent a
conclusive list and other encodings may also be suitable for linking with a PI using one of the defined
mechanisms. Linkages may also exist directly between multiple encodings and can make use of a PI.
For the purpose of this document, linkages not using a PI are out of scope.

Use case examples of PI linking are presented in Annex F.

The PI architecture and PI linking concepts have implications for use in the semantic web and linked
data. To provide additional descriptions, Annex G includes RDF examples for PIs and PI linking.

8.2 LinKing mechanism: gml:id

8.2.1 Ovlerview

If gml:id is|used, linking is defined as bi-directional, both from and to a PI, and linking Place Identiffiers
with other|features encoded in GML and related application schema is specified based on the following
content frdgm ISO 19136:2007, 8.1:

Xlink qomponents are used in GML to implement associations betweén objects by reference. ML
property elements (I1SO 19136:2007, 7.2.3) may carry XLink attributes, which support the encoding of
an assgciation relationship by reference, the name of the property€lément denoting the target role in
the asspciation.

/req/linKing_mechanisms/GML_ID gml:id shall be used when linking to Place Identifiefs
encoded innGML

8.2.2 Linpking from a PI

An xlink:hfef property in a PI instance defines a link that shall be used to point to a discrete ML
instance and the value in that discrete GML-instance is referenced by traversing the link.

/req/linking_mechanisms/GML_ID/from- the xlink:href property in a Pl instance shall use a
a-PI gml:id to define a link that points to a discrete GML
instance

8.2.3 Linpking to a PI

The convertse is also-defined by this document, where an xlink:href property in a GML instance defjnes
a link that|shall héxised to point to a discrete PI instance and the value in that discrete PI instande is
referenced|by traversing the link.

l' 1disa 3 baxniciac/ CAIYT TN /& PPN ) PR N Lol Lo £ xxa Fal VA - + Laoll
req lnl\llls_lllcbllalllolllﬂl ul'll.l_ll.l/ LU A1 I UIIU AITTITNL.ITITCT Pl UPCI Ly I d JIVI L 1110 0dIICT S511d11 UOoUT

a gml:id to define a link that points to a discrete PI
instance

8.2.4 Instance examples using gml:id

Examples showing the use of gml:id for linking between PIs and other GML encoded instances are
presented in Annex B.

GML feature instances conforming to application schemas, such as OGC CityGML (OGC 12-019) and OGC
IndoorGML 1.0 (OGC 14-005r3), may also be linked with a PI, as shown in Annex C.

8 © IS0 2017 - All rights reserved
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If UUID is used, linking is defined in a single direction, from a PI, where a Namespace URN shall conform
to IETF RFC 4122, and a Universally Unique Identifier (UUID) is stored in the attribute of the linkedP],
as shown in the following example fragment.

<PI Placeldentifier gml:id="pi006">

<rs>TokyoInternationalAirport POI list.net</rs>
<value>Terminall Gatel5</value>
<linkedPI xlink:href="urn:uuid:dddbf24a-e0df-1f48-fd9%e-7646bc510cf7"/>

</PI Placeldentifier>

/1ré

q/linking_mechanisms/UUID when a UUID is used, the xlink:href property in a PI

instance shall use a UUID to defilr€ a link frd

that points to a discrete instance of another|identifier

m a PI

Examples showing the use of UUID for linking PIs are presented in Ahnex D.

8.4

If a
RF(

<PI

</P[_Placeldentifier>

Linking mechanism: URL

URL is used, linking is defined in a single direction,from a PI, where a URL conforming to IETF

1738, is stored in the attribute of the linkedP], as shown in the following example fragm

Placeldentifier gml:id="pi007">
<rs>gazetteer tokyo.net</rs>
<value>Roppongi</value>

ent.

<linkedPI xlink:href="http://some-svg-server.org/tokyo/minatoku.svg#Ropponjgi"/>

q/linking_mechanisms/URL when a URL is used, the xlink:href property

in a Pl

instance shall use a URL to define a link from a PI that
points to a discrete instance of another identifier

Examples showingthe use of a URL for linking Pls are presented in Annex E.

© IS0 2017 - All rights reserved
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A1l ConW
a) Test purpose: Verify a defined PI linking mechanism.

b) Testm
c) Refere

d) Testty

Annex A
(normative)

Abstract test suite

hce: Clause 7.

pe: Basic.

A2 Con‘[ormance test for a PI linking mechanism using gml:id

a) Testp
be imp
betwe

b) Test m
betwe

c) Refere

d) Testty

rpose: Verify the defined PI linking mechanism using gm{:id: Each PI encoded as GML s
lemented based on the requirements of this document when it is necessary to have a link
bn other identifiers in different encoding domains.

ethod: Check the document to confirm that thexlink:href attribute is used for the linl

nee: 8.2; SO 19155:2012; ISO 19136:2007% 8.1.

pe: Capability.

A3 ConIormance test for a PIdinking mechanism using UUID

a) Testp
implen
identif]

b) Test m
anothg

c) Refere

rpose: Verify the definedPI linking mechanism using UUID. Each PI encoded as GML sha
hented based on the kequirements of this document when it has a linkage between the of
iers using a UUID.

ethod: Checky the document to confirm that the xlink:href attribute is used for linkin
r identifief{pointed to by a UUID.

nece: 8.3;1S0 19155:2012; 1SO 19136:2007, 8.1.

d) Testty

péenCapability

ethod: Check that the Pl linking mechanism follows requirements specified in tHis,documjent.

hall
age

(ing

en the other identifiers when the document is encoded as GML and that the xlink:href pojints
to a gnpl:id.

1 be
her

)
[y
@)

=

A.4 Conformance test for a PI linking mechanism using URL

a) Test purpose: Verify the defined PI linking mechanism using URL. Each PI encoding as GML shall be
implemented based on the requirements of this document when it has a linkage between the other

identif

iers using a URL.

b) Test method: Check the document to confirm that the xlink:href attribute is used for linking to
another identifier pointed to by a URL.

c) Reference: 8.4; 1SO 19155:2012; ISO 19136:2007, 8.1

d) Testtype: Capability

10
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Annex B
(normative)

Encoding using gml:id to link with GML

Thi

Int
opt

B.3
All

UG Tt O e erotr

5 annex defines the encoding procedures for using gml:id for linking, as specified in-8.2.

he following encoded instance fragments, the Pls are encoded using ISO 19136 (GML), the
on, specified in ISO 19155:2012, Annex B.

contains XSD and XML documents of the encoding samples shown in B.2:

components of the GML schema for PI are defined in the pame space with the
p://standards.iso.org/iso/19155/gpi/1.0", for which the prefix gpi.or the default namesp

"htt
wit

B.2

B.2

As
con

A B
ISO

<!-
<PI

</1
</P

Int
whi

<=
<pa

hin this document.

Instance encodings

.1 Link from a PI

bpecified in 8.2.2, a PI can be linked to a dis¢rete GML instance using gml:id with th
structs.

19136:2007, 7.2.3.

- place identifier -->
| PlaceIdentifier gml:id="PZ01.">
<rs>park-registry.net</&s>
<value>Hibiya Park</ualue>
<linkedPI xlink:hrefehttp://sample.net/sample app datalOl.xml#park001">
i nkedPI>
[ PlaceIdentifier*

he instance ekample above, a link is established to the gml:id, as shown in the following
ch is partofa larger GML file

- exdmple: http://sample.net/sample app data 0l.xml-->
FkName gml:id="park001">

normative

identifier
ace is used

e following

I encoded in GML shall link to axGML feature instance using xlink:href as specified in

F fragment,

<fiame>Hibiya Park</name>

</parkName>

If there is another GML point instance which identifies Hibiya Park, the PI_Placeldentifier can have a
link to the GML point instance.

<PI PlacelIdentifier gml:id="PIO01">

</P

©IS

<rs>park-registry.net</rs>

<value>Hibiya Park</value>

<linkedPI xlink:href="http://sample.net/sample app dataOl.xml#park001"/>
<linkedPI xlink:href="http://sample.net/jpl3 park centroids.xml#pt327"/>
I Placeldentifier>

02017 - All rights reserved
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In the previous example, the second linked GML instance is also part of alarger GML file, which identifies
the position of Hibiya Park.

<!-- point instance from a larger GML file

example: http://sample.net/jpl3 park centroids.xml-->

<gml:Point gml:id="pt327"

<!-- centroid for Hibiya park -->
srsName="http://www.opengis.net/def/crs/EPSG/0/4326">

<gml:coordinates>35.674393,

139.756522</gml:coordinates>

</gml:Point>

B.2.2 Linkto aPI

As specifie
constructs
ina GML a
application

d in 8.2.3, a GML instance can be linked to a PI instance using gml:id with the follow

ing

The default encoding of a link from a GML instance to a PI uses a property element-defined

bplication schema. The property element to link to a PI or Pls should be declared in the (

schema.

In the exa

ples below, landmarkName and landmarkPosition both have a dnkedPI prop

that is usedl to link to a PI.

<landmark
<1
<

</landmar

<landmark}
<pos>

<gml
<

</gm]
</pos>
<linke
</landmar

The referrg

<!-- placyq
<PI Placel
<rs>j
<val
</PI_Placq

In this case
<element 1
<ann

<

<

ame gml:id="1m001">
ame>Hibiya Park</name>

linkedPI xlink:href="http://park-registry.net/pidata.xmINPIO1"/>

[Name>
osition gml:id="1m02">

Point gml:id="pt328" srsName="http://www.opendis.net/def/crs/EPSG/0/4326">
ml:coordinates>35.674393, 139.756522</gml sederdinates>
:Point>

PI xlink:href="http://park-registry.net/pidata.xml4PI01"/>
[Position>

bd Pl instance should be declared-inthe specified location:

identifier: http://park-megistry.net/pidata.xml-->
dentifier gml:id="PI01">
ark-registry.net</rs>
e>Hibiya Park</value%kx
Identifier>

, an attribute.for PI linking should be declared in a GML application schema:

ame="1ipk&dPI" type="gml:ReferenceType">

tation

ppinEo®
4gml:targetElement>gpi:PI_PlaceIdentifier</gml:targetElement>

dppinfo>

ML

Ity

</anr

otatTormr

</element>

An entire GML application schema that includes the property for PI linking is shown in B.3.1.

NOTE

It can be difficult to add a new property for PI linking to GML application schemas that already exist.

In these cases, the "PI_MatchedPISet" class (ISO 19155:2012, 7.2.5) can be used to connect more than one PI
without needing to modify the already existing GML application schema.

12
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B.3 Sample GML application schema and data

B.3.1 Sample GML application schema
The element which refers to a Pl should be declared in a GML application schema to realize PI linking.

A sample GML application schema which contains two features that refer to a PI as one of their
properties is shown in the listing below.

In this example, the feature Park has a geographic name property 1andmarkName, which has a link to
a PI, and the feature Shop has a geometric property landmarkPosition, which also has alink to a PI.

<?xml version="1.0" encoding="UTF-8"?>
<xsfl:schema xmlns:ex="http://sample.net/sample" xmlns:gml="http://www.opengilsynet/gml/3.2"
xmlhs:xsd="http://www.w3.0rg/2001/XMLSchema" targetNamespace="http://sample . net/dample"
elepentFormDefault="qualified" version="1.0">
xsd:import namespace="http://www.opengis.net/gml/3.2" schemaLocatidfiF"http://standards
.isp.org/ittf/PubliclyAvailableStandards/ISO_ 19136 Schemas/gml.xsd"/R
!-— Feature "Park" and "Shop" for example -->
xsd:element name="Dataset">
<xsd:complexType>
<xsd:choice maxOccurs="unbounded">
<xsd:element ref="ex:Park"/>
<xsd:element ref="ex:Shop"/>
<xsd:any namespace="http://www.opengis.net/dafl/3.2"/>
</xsd:choice>
</xsd:complexType>
/xsd:element>
xsd:element name="Park" type="ex:ParkType" substitutionGroup="gml:AbstractFedture"/>
xsd:complexType name="ParkType">
<xsd:complexContent>
<xsd:extension base="gml:AbstractFeatureType">
<xsd:sequence>
<xsd:element ref="ex:landmarkName" minOccurs="0"/>
<xsd:element name="ane@) type="gml:SurfacePropertyType"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
xsd:element name="Shop", type="ex:ShopType" substitutionGroup="gml:AbstractFedture"/>
xsd:complexType name=Y}SHopType">
<xsd:complexContent>
<xsd:extension-base="gml:AbstractFeatureType">
<xsd:seguence>
<xgd:ielement name="name" type="xsd:string"/>
<xgd:element name="telNumber" type="xsd:string"/>
<xsd:element ref="ex:landmarkPosition" minOccurs="0"/>
</¥sd:sequence>
</%sdf¥extension>
</xsdwsomplexContent>
/xsdscomplexType>
xgd:element name="landmarkName" type="ex:landmarkNameType" substitutionGroups"gml:
AbsfraetGML" />
XSA: COMPIlEXTYpe name="landmnarkNamelype
<xsd:complexContent>
<xsd:extension base="gml:AbstractGMLType">
<xsd:sequence>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="linkedPI" type="gml:ReferenceType" minOccurs="0"
maxOccurs="unbounded">
<xsd:annotation>
<xsd:appinfo>
<gml:targetElement>gpi:PI PlaceIdentifier</gml:targetElement>
</xsd:appinfo>
</xsd:annotation>
</xsd:element>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
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</xsd:c
<xsd:el
substituti

omplexType>
ement name="landmarkPosition" type="ex:landmarkPositionType"
onGroup="gml :AbstractGML" />

<xsd:complexType name="landmarkPositionType">

<xsd:

complexContent>

<xsd:extension base="gml:AbstractGMLType">

<xsd:sequence>
<xsd:element name="pos" type="gml:PointPropertyType"/>
<xsd:element name="1linkedPI" type="gml:ReferenceType" minOccurs="0"

maxOccurs="unbounded">

<xsd:annotation>
<xsd:appinfo>
<gml:targetElement>gpi:PI Placeldentifier</gml:targetElement>

<

</xs
</xsd:
</xsd:sch{

B.3.2 Sa

Sample application data based on the GML application schema in B.3.1.

<?xml very

<Dataset

xmlns:xsid

x1ink" xs]
<Park

<lan

<1

<]

</laj

<are

</Park
<Shop

<namq

<tel)

<landmark}

<J

b
P

0/4326">

</laf
</Shop
<gml:S
<gml

<

mple GML application data

[umber>+81-0-1234-5678</telNumber>

</xsd:appinfo>
</xsd:annotation>
</xsd:element>
</xsd:sequence>
xsd:extension>
:complexContent>
omplexType>
ma>

ion="1.0" encoding="UTF-8"?>
mlns="http://sample.net/sample" xmlns:gml="http://WwW.opengis.net/gml/3.2"
"http://www.w3.0rg/2001/XMLSchema-instance”" xmlndyxlink="http://www.w3.0rg/19
:schemaLocation="http://sample.net/sample sample\appschema">
ml:id="pk">
markName gml:id="1m001">

ame>Hibiya Park</name>

inkedPI xlink:href="http://park-registryinet/pidata.xmll#PI01"/>
dmarkName>

xlink:href="sf1"/>

ml:id="sp">
>Hibiya Restaurant</name>

osition gml:id="1m02">
os>
<gml:Point gml:id="pt3R8" srsName="http://www.opengis.net/def/crs/EPSG/
<gml:coordinates>35.674393, 139.756522</gml:coordinates>
</gml:Point>
pos>
inkedPI xlink{hméf="http://park-registry.net/pidata.xml1#PI02"/>
dmarkPositidn>

rface gmpdyid="sfl">
patches>
ml:PelygonPatch>
<Lgml:exterior>
<gml:Ring>

2
\SjuESra ey

</gml:Ring>
</gml:exterior>

</gml:PolygonPatch>
</gml:patches>
</gml:Surface>
<gml:Point gml:id="ptl">

<gml:

pos>35.673824 139.756163</gml:pos>

</gml:Point>
<gml:Curve gml:id="cv1l">

<gml:

segments>

<gml:LineStringSegment>

14

.6733163
.6746498
.6766972
.6723144

139.
139.
139.
139.

7577562</gml :pos>
7587111</gml:pos>
7551579</gml :pos>
7530255</gml:pos>

<gml:pos>35
<gml:pos>35
<gml:pos>35
<gml:pos>35
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<gml:pos>35.6710583 139.7559275</gml:pos>
<gml:pos>35.6733163 139.7577562</gml:pos>
</gml:LineStringSegment>
</gml:segments>
</gml:Curve>
</Dataset>
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Annex C
(normative)

Encoding using gml:id to link with GML application schemas

C.1 Linkingwith CityGML
C.1.1 Geperal

CityGML id a model for the representation of 3D objects commonly found in an urban environment.
CityGML isimplemented as an application schema of GML 3. The current release of CityGML is revision
2.0 (12-019, April 2012). Work on CityGML is managed through the Open Geospatial:Consortium.

CityGML sppports different Levels of Detail (LOD). As specified in CityGML((12-019:6.2 Multi-sfale
modelling):

LODs pre required to reflect independent data collection processes with differing applicafion
requiréments. Further, LODs facilitate efficient visualisation and data- analysis. In a CityGML datgset,
the same object may be represented in different LOD simultaneously, enabling the analysis [and
visualifation of the same object with regard to different degreesof resolution.

Furtheymore, two CityGML data sets containing the same aobject in different LOD may be combined|and
integrqted. However, it will be within the responsibility 0fthe user or application to make sure objects
in diffdrent LODs refer to the same real-world object,

The copirsest level LODO is essentially a two and ahalf dimensional Digital Terrain Model over which an
aerial {mage or a map may be draped. Buildings'may be represented in LODO by footprint or roof 4dge

polygons.

LOD1 is the well-known blocks model comprising prismatic buildings with flat roof structures.

In contrast, a building in LODZ( has differentiated roof structures and thematically differentigited
boundary surfaces.

LOD3 denotes architectuxal’models with detailed wall and roof structures potentially including dors
and wipdows.

LOD4 ¢ompletes a-LLOD3 model by adding interior structures for buildings. For example, buildings in
LOD4 qre compased of rooms, interior doors, stairs, and furniture.

C1.2 CGityGML instance example

As specified in 8.2.4, a PI shall be linked to a discrete CityGML instance using gml:id.

In this example, a PI which is registered in the building fire registry and is occasionally checked by
the fire brigade, contains a link to another id which references the Place Identifier in the CityGML file.
The linked CityGML id GML-8£988da9-22d7-41e5-ae94-880afd46a3c9 identifies the geometry
of the fire exit door, therefore, the fire brigade can specify the location of the fire exit door through PI
linking.

The CityGML id GML-8£988da9-22d7-41e5-ae94-880afd46a3c9 is used to link to the larger
CityGML instance file. The value element of the PI contains another CityGML id which references the
actual object in the CityGML file, in this example, a specific fire exit door, which may be registered in
the building fire registry and is occasionally checked by the fire brigade. Given the following PI instance
fragment:
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<!-- place identifier -->
<PI PlacelIdentifier gml:id="Fire-Exit-pi001"
<rs>bldg-fire-registry.net</rs>
<value>Bristol Hotel FireExit East-003</value>
<linkedPI xlink:href="http://some-citygml2-server.net/LOD3-datafile.gml#GML-8£988da9
-22d7-41e5-ae9%4- 880afd46a3c9">
</PI_Placeldentifier>

A link is established to the gml:id, as shown in this CityGML fragment, which is part of a larger
CityGML file.

4 Hrstaree—fromterger—CiHtyoMEfite—thuittdtre———SebSeetatetty
<bldg:opening>
<bldg:Door gml:1id="GML-93096bbb-5155-47fb-ae2c-e2£9327£3007">
<gml:name>FireExit East003</gml:name>
<bldg:lod3MultiSurface>
<gml:MultiSurface>
<gml:surfaceMember>
<gml:Polygon gml:id="GML-8f£988da9%-22d7-41e5-+ac94-
880afd46a3c9">
<gml:exterior>
<gml:LinearRing>
<gml:posList>
458884.9 5438352 1122 458884.9 5438353 1]
458884.9 5438353 A1472 458884.9 5438352 1]
458884.9 5438352\M2.2
</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember>
</gml:MultiSurface>
</bldg:lod3MultiSurface>
</bldg:Door>
</bldg:opening>

=N
NN

C.2| Linking with IndoorGML

C.2|1 Overview

IndporGML (Revision 1.0+14-005r3) is a model for the representation of indoor navigation applications
implemented as an applieation schema of GML 3. Work on IndoorGML is managed through the Open
Gedgspatial Consortign.

C.2{2 IndoexrGML instance example

As ppecified~in 8.2.4, a PI shall be linked to a discrete IndoorGML instance using gml:id with the
follpwing(constructs. The fragment below is an example of a linking from a GML encodg¢d PI to an
Indp6rGML node instance object.

<PI Placeldentifier gml:id="PI02">

<rs>SampleBldg-Exit</rs>

<value>Emergency Exit of the 2nd Floor</value>

<linkedPI xlink:href="http://sample.net/sample indoorGMLO1l.xml#P1"/>
</PI_PlacelIdentifier>

Where the P1 is a Place Identifier instance from a larger IndoorGML file (sample_indoor(01.xml)
<!-- node instance from IndoorGML file (sample indoorGMLOl.xml) -->
<MultilayeredGraph gml:id="MG1">

<spacelayers gml:id="SL1">

<spacelLayerMember>
Spacelayer gml:id="IS1">
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<nodes gml:id="N1">
<stateMember>
<State gml:id="R1">
<gml:name>002</gml:name>
<duality xlink:href="#C1"/>
connects xlink:href="#T0"/>
<connects xlink:href="#T1"/>
geometry>
<gml:Point gml:id="P1">
<gml:pos>445536.48 5444906.24 -2.02</gml:pos>
</gml:Point>
</geometry>
</State>
</stateMember>
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Annex D
(normative)

Encoding using UUID for linking

Thip annex defines the encoding procedures for using UUID for linking, as specified in~8:3,[and shows
an ¢xample with IFCxml.

In the following examples, the Pls are encoded using ISO 19136 (GML), the normative optiop specified
in I$0 19155:2012, Annex B.

In the IFC model, every object instance is assigned a unique identifier based on Univerisal Unique
Idenptifier (UUID) as specified by IETF RFC 4122. Over time, organizations have also|developed
stapdards using the UUID definitions, such as

— |ISO/IEC 11578,

— |ITU-T/Rec. X.667 [currently being revised 201210 draft]fand

— |ISO/IEC 9834-8.

NOTE ISO/IEC 9834-8 and ITU-T/Rec. X.667 are essentially the same standard.

Within the IFC specification, the implementation’ of UUID is referred to as a “globally unique identifier”
or (UID. In addition, the IFC specification(sequires the GUID be compressed for exchangge purposes
follpwing a published compression function: The final compressed GUID is referred to as an {IFC-GUID.”
Thg IFC-GUID is created using the 128bit UUID applying a 64-character encoding, resulting in a fixed
22-tharacter string.

—

D.2 Instance encodings

As gpecified in 8.3, whena’UUID is used, a PI shall be linked using the following constructs.

Given the following-example PI instance fragment:

<!—F place identifier -->

<PI| Placeldentifier gml:id="pi006">
<rs>TekyOInternationalAirport POI list.net</rs>

<valpe>Terminall Gatel5</value>

<IinkedPI xlink:href="urn:uuid:dddbf24a-e0df-1£f48-fd9%e-7646bc510ct7”/>
</P[ "Placeldentifier>

Alink is established from the value attribute of the PI to the GUID of the ifcXML fragment, which is part
of a larger feature instance.

In IFC, the IFC-GUID is specified as a base64 string. In the example above, the base64 conversion of
uuid:dddbf24a-e0df-1£48-£fd9%e-7646bc510cf7 is 3dvySuDfHOJ9nnZGvFEMO99.

<IfcSite CompositionType="element" GlobalId="3dvySuDfHO0jOnnZGvFEM99" Name="Site"
RefElevation="0" id="i3">
OwnerHistory ref="i2" xsi:nil="true" xsi:type="IfcOwnerHistory"/>
<ObjectPlacement 1id="110" xsi:type="IfclLocalPlacement">
<RelativePlacement>
<IfcAxis2Placement3D id="1i41">
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<Location Coordinates="0. 0. 0." id="142" xsi:type=
"IfcCartesianPoint"/>

<Axis DirectionRatios="0. 0. 1." id="143" xsi:type="IfcDirection"/>

<RefDirection DirectionRatios="1. 0. 0." id="144" xsi:type=
"IfcDirection"/>

</IfcAxis2Placement3D>
</RelativePlacement>
</ObjectPlacement>
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(normative)

Encoding using URL for linking

E di introducti
B
Thif annex defines the encoding procedures for using URL for linking, as specified in 84, an
example with SVG.
In the following examples, the Pls are encoded using ISO 19136 (GML), the normative optio
in I$0 19155:2012, Annex B.
E.2 Instance encodings
As gpecified in 8.4, when a URL is used, a PI shall be linked using the following constructs.
Given the following example PI instance fragment:
<PI| PlaceIdentifier gml:id="pi007">
<rs>gazetteer tokyo.net</rs>
<value>Roppongi</value>
<linkedPI xlink:href="http://some-svg-seryer.org/tokyo/minatoku.svg#Roppongi'
</P[_Placeldentifier>
A lipk is established from the value attribuite of the PI to the SVG fragment, which is part
featlure instance.
<?xml version="1.0" encoding="UTE+8"?>
<svp xmlns="http://www.w3.0rg/2000/svg" version="1.1">
<!-- This SVG encodes subdivisions in Minato-ku, Tokyo. -->
<title>Minato-ku, Tokyof/title>
<metadata>
<rdf:RDF xmlng:svg="http://www.w3.0rg/2000/svg"
xmlns:rdfs"http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" xmlns:crs="ht
opehgis.org/xmldtds/transformations.dtd">
<rdf:DBescription rdf:about="">
LCrs:CoordinateReferenceSystem
rdf:resource="http://purl.org/crs/84" svg:transform="matrix (]
Lo />
</rdf:Description>
</rdf :RDF>
</méetadata>
o 1d="akasaka"
<polygon points="139.73149600 35.68149500 ..." />
</g>
<g id="roppongi">
<polygon points="139.73107600 35.68124400 ..." />
</g>
</svg>

© IS0 2017 - All rights reserved
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F.1 Per

F1.1 “3

Annex F
(informative)

Use case examples

Slice Model Format”

The “3D Slice model format” was developed for a domestic Location Based Service (LBS) testbed in Japan

during 201
testbed w3
regarding

The SVG d{
encoded in|
on the sam

The HTML
This conte
the entran

placed in tl

<head>
<titld
<meta
<meta
<meta
<meta
<meta
<meta
<meta
<meta
<meta

</head>

Links to bg
link tags. H
based on C

<h2>Floor
<ul>
<1i><

ita represented the layout of a floor 2D and was referred to as a slice model. Each floor
e floor had the same elevation. The network structure also has elevation values.
ht included the name of the building, address, post-code, latitude and longitude, locatio

Ces. The elevation information was described as the'number of floors both above and be
ground. The number of SVG files (that represented the flogrs) was also encoded. This content

0. The format is compound, comprising of data files in SVG, CSV and HTML{ARe focus of

he buildings is encoded in HTML. A concise network structure is encoded’in CSV.
SVG along with a value representing the approximate elevation.of the floor. All of the obj

files contained information about the building that couldot be easily encoded into the §

e header of the HTML files using meta tags as shown in the following example:

>Marunouchi Building</title>

http-equiv="Content-Type" content=Utext/html; charset=utf-8" />
name="geo.position" content="35:68118264026908;139.76376950740814"/>
name="BLDGNAME" content="Marumnetdchi Building"/>

name="BLDGKANA" content="japanese characters"/>

name="BLDGNIC" content="Maru Bil"/>
name="ADDRESS" content="2%4-1 Marunouchi,
name="BASEFLR" contenti="1"/>
name="TOTALFLR" content="Above Ground 37:Below Ground 4"/>
name="AVAILFLR" cdntént="41"/>

Chiyoda-ku, Tokyo"/>

th the SVG files @nd network CSV files are encoded in the body of the HTML file using hy
inally, the entire group of SVG, HTML and CSV files are then assigned a license designat
reative Commons, and shown in the following translated example:

Information Links</h2>

href="b2.svg" rel="Floor Plan">B2 Level</a></li>

s indoor navigation. Floor plan diagrams are encoded using SVG. Basic eentent informag

the
on

— e

Was
pcts

VG.
h of
low
vas

per
ion,

<li><

Href="bl.svg" rel="Floor Plan">Bl Level</a></li>

<li><a
<li><a
<li><a

</ul>

rel="Floor Plan Base Floor" >1F Base Floor</a></li>
rel="Floor Plan">2F Level</a></li>
csv" rel="network">network</a></li>

href="fl.svg"
href="f2.svg"
href="network.

<hl>Information about this content</hl>

<dl>

<dt>License</dt>

<dd>

<a rel="license" href=" http://creativecommons.org/licenses/by/2.1/jp/deed.en">
<img alt="Creative Commons License" style="border-width:0"
src="http://creativecommons.org/images/public/somerights20.png"/>

</a>

</dd>
</dl>
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The network structure describes one or more nodes connected by a series of arcs. The nodes were
intersections, entrances to shops with links between them for navigation. The network data was
intended to be used for helping people navigate in buildings.

F1.2 “Registered Place Code”

A “Registered Place Code” is an authorized reference point for use in both indoor and outdoor
environments. The “Registered Place Code” was developed for a domestic research project by
the Geospatial Information Authority of Japan (GSI). The “Registered Place Code” uses the ucode
(ITU-T H.642) encoding format. The ucode format comprises of a 128 bit character string. The first 64
blt contain the official custadial cade number The second 64 hit space is availahle for in dependent
encpding use by the custodian. In the “Registered Place Code” project, the category, latitude| longitude,
sperial encoded floor and a sequential number are encoded into the 64 bit independentspack.

F.1{3 Instance example

The following instance example of the “3D Slice Model Format” makes use of the “Registered Place
Code” presenting three different encoding options. The “stand alone format™is the simplesf encoding.
In fragment “example 1” here, a lat/long pair is tied to a “Registered Place)Code.” In fragmer]t “example
2,” g lat/long pair (W3C Basic Geo) and plus other content contained’in the foaf :name |s tied to a
“Registered Place Code.” Fragment “example 3” shows how an external file can be referepced using
rdff : resource and a URI to another XML (SVG Tiny 2.1) file.

<svpg>
<metadata>
<rdf:RDF>
<!-- standalone form: example 1-->
<geo:Point geo:1at="35.679699" gedllong="139.764466">
<foaf:depiction rdf:resources"#registered place code idl"/>
</geo:Point>
<!-- standalone form and othefr information: example 2 -->
<geo:Point geo:1at="35.680686" geo:long="139.765096"
foaf:name="East Entranc¢e Main Point">
foaf:depictionecrdf:resource="#registered place code id2"/>
<dcterms:conpfexmsTo rdf:resource="{uri-to-specify-standard}" >
</geo:Point>
<!-- externad reference: example 3-->
<geo:Point.r¥df:resource="{uri-to-specify-anchorpoint}">
<foafidepiction rdf:resource="#registered_place_code_id3"/>
</geo:Point>
</rdf:RDF%
</metadata>
<!-- sectiord where the registered place code is anchored to the reference --

<use Xmi~id="registered place code idl" x="120" y="200" class="calc
anchorpointID¥/>
</syg>

F.2| €olloquial place name relationship example

Different communities (people by age group) often use different identifiers to refer to the same place.
To children, a park may be referred to by the type of play equipment present — “the park with the big
slide” but adults who do not have any connection to the children, such as emergency service personnel,
would most likely only know the park by its official name “Newton Street Park.” Individual PIs could
be registered for every colloquial and official reference for a specific place with linkages to the same
geographic coordinates, address and map data. The colloquial references could be collected using a
collaborative or “crowd-sourced” technique, such as involving different age groups, such as students,
families and neighbours, in addition to city officials, emergency service personnel and public safety
officers.
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F.3 Building Information Model (BIM) examples

F3.1 Background

An example of a vendor neutral definition of Building Information Modeling (BIM) is the following,
provided from the National BIM Standard of the United States:

BIM is a digital representation of physical and functional characteristics of a facility. A BIM is a shared
knowledge resource for information about a facility forming a reliable basis for decisions during its life-
cycle; defined as existing from earliest conception to demolition.

Also, withi
called “Op
opportunit

F.3.2 Linking PIs with BIM

The follow
be linked v
may result|

a) urban
throug

b) site/en

building; traffic simulation for human or cars, using dntegrated models, such as buildi

undertg

c) linkag
specifi
abutm

d) validaf
object
refuge

e) emerg
f) faciliti

inform
with a

F3.3 PI

The followj
Modelserv

h the BIM community is an initiative to form a more uniform and open workflow built en
enBIM.” As the level of interoperability increases between models, there will be incred
ies to link Place Identifiers with various elements inside of those models.

yith spatial object/zone object attribute information in IFC (BIM) elements and what md
from such relationships:

planning and architectural planning and visualizationsfJobserver locations, w|
hs, etc.;

vironment simulation; site/transportation network ‘simulation/interaction with

rround structures, transportation networks, etc.; energy simulations;

bs from a legal database, such as governmentlaws and regulations, to the model to ac
c legal attributes such as sunlight/shade.regulations, parcel and land use zoning, 1
ents, etc.;

ion of disaster evacuation protocols;j-feasible region can be estimated by using the spa
linked with feature information-including hazardous material, firefighting equipm|
accommodation, etc.;

BIM
sed

ing non-exhaustive list is a collection describing the varied and many.uses where Pls fnay

rits

h1k-

the
hgs,

Fess
oad

tial
ent,

ation, operating history, repair history; asset management where BIM objects are li
bset managementD that is utilized for depreciation, preventive maintenance, etc.

linking example using BIMServer

ing inStance example is built around the premise of the open source Building Informa
br (BIMServer) available at <http://bimserver.org>.

bncy response; operation angd training of first-responders, emergency and security personfnel;

s maintenance and management; attribute information of facility object; manufactyirer

ed

Fion

The BIMServeremabtesFC€datato beimterpretedamd Stored USINE aIr undertying database, w
allows querying and other operations to be performed on the database. It is then possible to request the

data as IFC

or in other encodings.

The BIMServer API provides the following method to specify an object by using a request URL

1ich

http://example.com/bimserver/rest/getDataObjectByGuid?roid=65&guid=3dvySuDfH0j9InnZGvFEM99

NOTE The IFC-GUID is at the end of this request.

The resulting example output from the BIMServer request is shown below.

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<sDataObject>
<guid>3dvySuDfHO0j9nnZGvFEM99</guid>
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<name>Building</name>
<oid>143</o0id>
<type>IfcBuilding</type>

</sDataObject>

The following linking example shows one method where the URL containing the request with IFC-GUID

can be encoded in the value attribute of the linkedPI.

<PI Placeldentifier gml:id="pi001">
<rs>gazetteer tokyo.net</rs>

e Roprrorret—Rrrt ek
<linkedPI xlink:href="http://example.com/bimserver/rest/
getpataObjectByGuid?roid=65&guid=3dvySuDfH0j9nnZGvFEM99" />
</P[_PlaceIdentifier>

F.4( Linking PIs to XML content using UUID

In many web-based resource hierarchies, XML is commonly used. It may be‘practical to ma
betveen Pls in a spatial database encoded in GML with content from a,web-based resourcf
encpded in XML. One method, uses a UUID in the xlink:href call in the Pl instance to link
confent. In this example, a system for content retrieval called geogratisuses UUID as a form
content identifier referred to as a “geogratis id.”

Givgn the following Pl example encoded as GML with the “geogratis id” used by the xlink:href c

<!-F place identifier -->

<PI| PlaceIdentifier gml:id="pi001"

<rs>http://geogratis.gc.ca/api/en/n¥éan-rncan/ess-sst/</rs>

<value>Geology, Porcupine River (Sputheast), Yukon</value>
<linkedPI xlink:href=http:/fgeogratis.gc.ca/api/en/nrcan-rncan/

ess-sst/14b3cf37-cff2-5398-8b0&-fa3df1d0fd33?alt=xml/>

</P[_PlaceIdentifier>

A lipk is established using the “geogratis id” as shown in the following XML fragment, whic
the[output from a larger resource hierarchy.

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

<enfry xmlns="http://wwwew3dlorg/2005/Atom"
xmlns:georss="http://www.georss.org/georss"
xmlns:gml="http}t//www.opengis.net/gml" xml:base="http://geogratis.gc.ca/g
en/phrcan-rncan/ess-=$st/14b3cf37-c££2-5398-8b05-£fa3df1d0£d33" xml:lang="en">
<id>urn:u@id: 14b3cf37-cf£f2-5398-8b05-fa3df1d0fd33</id>

<link hr¥efi="./14b3cf37-cff2-5398-8b05-fa3df1d0fd33.xml" rel="self"/>
<link @ref="http://geogratis.gc.ca/api/" rel="profile"/>
<lipnkvhref="./14b3cf37-cff2-5398-8b05-fa3df1d0fd33.xml/17" rel="edit"/>
<ldmKk href="./14b3cf37-cff2-5398-8b05-fa3df1d0fd33.xml" rel="alternate"
typp="applitation/xml"/>

K!'-- more XML content follows -->

ke linkages
b hierarchy
[0 the XML
of a unique

all:

h is part of

pi/

.y ] 1 I | I ol

type="text/html"/>

<link href="../../../fr/nrcan-rncan/ess-sst/14b3cf37-c££2-5398-8b05-fa3df1d0£d33.

xml" rel="alternate" hreflang="fr" title="Francais"/>
<updated>2014-08-07T09:31:07.000Z2</updated>
<app:edited>2014-08-08T04:26:12.608%Z</app:edited>
<published>2013-03-07T00:00:00.000Z</published>
<title type="text">Geology, Porcupine River (southeast), Yukon</title>
<author>

<name>Lane, L S</name>
</author>
<summary type="text">

The southeast quadrant of Porcupine River (NTS 116-J) has been mapped only

once previously, during Operation Porcupine (1962-1976).
<!-- more XML content follows -->
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</summary>
<!-- more XML content follows -->

</entry>
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Annex G
(informative)

RDF examples of linking Pls

Overvielr
e eW

Thip annex presents a series of RDF/Turtle (Terse RDF Triple Language) encoding examples

Pls.
wag

To ¢nsure an unambiguous visualization for Figures G.2, G.4 and G.5 which irepresents thg

and

G.2
Thd

b)

To accomplish this encoding, an ontology of the Place Identifier (PI) Architecture (ISO 19
developed. Based on this ontology, the RDF/Turtle encodings were derived.

data types of the ontology, a diagram notation as shown in Figure G.1 is used.

©  owlClass, owl:Thing

O  rdfClass, rdfs:Resource
[ ] property labels, rdfs:Datatype, rdfs:Literal
——  property relations, rdfs:subClassOf, rdfs;domain, rdfs:range

<> individual

Figure G.1 — Notations

Requirements of the ontology development
following requirements were considéred in the development of the Place Identifier onto

All linked PIs should be queryable using SPARQL/GeoSPARQL.

EXAMPLE 1 For a well-known PI composed of a WGS84 coordinate tuple, all linked P
queryable.

It should be possiblé tofilter PIs using SPARQL based on the valid date and reference sy
Based on this requirement, SPARQL queries are possible returning only valid Pls in
reference system.

For the engading of a PI representing a geometry, either GML or WKT should be use
the encading rules defined in GeoSPARQL. This requirement enables a request of PI
geometries and their topological relationships.

EXAMPLE 2 Return all PIs within a defined area (BBOX) or return the PIs which are

for linking
|55) model

p structure

ogy.

s should be

stem (RS).
a specific

1 based on
5 based on

closest to a

d)

SpeCific point:

The OWL Ontologies shall conform to ISO 19150-2.

G.3 Ontology structure

Figure G.2 shows an example Place Identifier Ontology (PI0O) for modelling PIs and PI linking.
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