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Nationales Vorwort 

Dieses Dokument (ISO/TR 23626:2021) wurde von den Technischen Komitees ISO/TC 59 �Buildings and civil 
engineering works� und ISO/TC 211 �Geographic information/Geomatics� erarbeitet. 

Das zuständige deutsche Normungsgremium ist der Arbeitsausschuss NA 005-13-02 AA �Datenaustausch 
(SpA zu CEN/TC 442/WG 2, ISO/TC 59/SC 13/WG 8, ISO/TC 59/SC 13/JWG 12, ISO/TC 59/SC 13/JWG 14)� 
im DIN-Normenausschuss Bauwesen (NABau). 

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die englische 
Fassung von ISO/TR 23262:2021. 

Technische Reporte sind nicht Bestandteil des Deutschen Normenwerks.  

Erfahrungen mit diesem Technischen Report sind erbeten:  

� vorzugsweise als Datei per E-Mail an nabau@din.de in Form einer Tabelle. Die Vorlage dieser Tabelle 
kann im Internet unter www.din.de/stellungnahme abgerufen werden;  

� oder in Papierform an den DIN-Normenausschuss Bauwesen, 10722 Berlin. 

Für die in diesem Dokument zitierten Dokumente wird im Folgenden auf die entsprechenden deutschen 
Dokumente hingewiesen: 

ISO 9000:2015 siehe DIN EN ISO 9000:2015-11 
ISO 11354 (all parts) siehe DIN EN ISO 11354 (alle Teile)* 
ISO 12006 (all parts) siehe DIN EN ISO 12006 (alle Teile) 
ISO 16757 (all parts) siehe DIN EN ISO 16757 (alle Teile) 
ISO 19101 (all parts) siehe DIN EN ISO 19101 (alle Teile)** 
ISO 19105:2000 siehe DIN EN ISO 19105:2005-05 
ISO 19106 siehe DIN EN ISO 19106 
ISO 19107 siehe DIN EN ISO 19107 
ISO 19108 siehe DIN EN ISO 19108 
ISO 19109 siehe DIN EN ISO 19109 
ISO 19110 siehe DIN EN ISO 19110 
ISO 19111 siehe DIN EN ISO 19111 
ISO 19112 siehe DIN EN ISO 19112 
ISO 19115 (all parts) siehe DIN EN ISO 19115 (alle Teile) 
ISO 19118 siehe DIN EN ISO 19118 
ISO 19119:2016 siehe DIN EN ISO 19119:2016-08 
ISO 19123 siehe DIN EN ISO 19123 
ISO 19126 siehe DIN EN ISO 19126 
ISO 19128 siehe DIN EN ISO 19128 
ISO 19131 siehe DIN EN ISO 19131 
ISO 19132 siehe DIN EN ISO 19132 
ISO 19133 siehe DIN EN ISO 19133 
ISO 19136 (all parts) siehe DIN EN ISO 19136 (alle Teile) 

                                                                 

* Nur Teil 1 der Normenreihe ISO 11354 ist national verfügbar. 

** Nur Teil 1 der Normenreihe ISO 19101 ist national verfügbar. 
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ISO 19137 siehe DIN EN ISO 19137 
ISO 19141 siehe DIN EN ISO 19141 
ISO 19142 siehe DIN EN ISO 19142 
ISO 19143 siehe DIN EN ISO 19143 
ISO 19148 siehe DIN EN ISO 19148 
ISO 19157 siehe DIN EN ISO 19157 
ISO 19168-1 siehe DIN EN ISO 19168-1 
ISO 19650 (all parts) siehe DIN EN ISO 19650 (alle Teile) 
ISO 23386 siehe DIN EN ISO 23386 
ISO 23387 siehe DIN EN ISO 23387 
ISO 29481 (all parts) siehe DIN EN ISO 29481 (alle Teile) 
 

Aktuelle Informationen zu diesem Dokument können über die Internetseiten von DIN (www.din.de) durch 
eine Suche nach der Dokumentennummer aufgerufen werden. 
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Nationaler Anhang NA 
(informativ) 

 
Begriffe 

3 Begriffe 

Reihenfolge und Inhalt der folgenden Begriffe sind identisch mit denen im Abschnitt Begriffe der Englischen 
Fassung. 

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe. 

ISO und IEC stellen terminologische Datenbanken für die Verwendung in der Normung unter den folgenden 
Adressen bereit: 

� IEC Electropedia: verfügbar unter http://www.electropedia.org/ 

� ISO Online Browsing Platform: verfügbar unter http://www.iso.org/obp. 

3.1 

Anwendungsschema 

en application schema 
konzeptuelles Schema (3.13) für Daten (3.5), das für eine oder mehrere Anwendungen erforderlich ist 

[QUELLE: ISO 19101-1:2014, 4.1.2] 

3.2 

konzeptuelles Modell 

en conceptual model 
Modell von Daten (3.5), das die reale Welt abstrakt darstellt 

Anmerkung 1 zum Begriff: Ein konzeptuelles Modell spiegelt das menschliche Verständnis eines Systems wider. 

[QUELLE: ISO/IEC 11179-1:2015, 3.2.5, geändert � Der bevorzugte Begriff �konzeptuelles Datenmodell� 
wurde gelöscht.] 

3.3 

konzeptuelles Schema 

en conceptual schema 
formale Beschreibung eines konzeptuellen Modells (3.2) 

[QUELLE: ISO 19101-1:2014, 4.1.6] 

3.4 

Modellierungssprache 

en conceptual schema language 

formale Sprache, die auf einem konzeptuellen Formalismus zur Darstellung konzeptueller Schemata (3.3) 
basiert 

BEISPIEL UML, EXPRESS, IDEF1X. 

Anmerkung 1 zum Begriff: Eine Modellierungssprache kann lexikalisch oder grafisch sein. Verschiedene 
Modellierungssprachen können auf dem gleichen konzeptuellen Formalismus beruhen.

[QUELLE: ISO 19101-1:2014, 4.1.7] 
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3.5 

Daten 

en data 
interpretierbare, formalisierte Darstellung von Informationen (3.9), die für deren Übermittlung, Auswertung 
oder Weiterverarbeitung geeignet ist 

Anmerkung 1 zum Begriff: Daten können von Personen oder durch automatische Hilfsmittel verarbeitet werden. 

[QUELLE: ISO/IEC 2382:2015, 2121272, geändert � Die Anmerkungen 2 und 3 zum Begriff wurden gelöscht.] 

3.6 

Datensatz 

en dataset 

benannte Sammlung von Daten (3.5) 

3.7 

Datenvorlage 

en data template 
Schema (3.13), das eine standardisierte Struktur von Daten (3.5) zur Beschreibung der Merkmale von 
Objekten bereitstellt 

3.8 

Implementierung 

en implementation 
Umsetzung einer Spezifikation 

[QUELLE: ISO 19105:2000, 3.18, geändert � Anmerkung 1 zum Begriff wurde gelöscht.] 

3.9 

Information 

en information 
Daten (3.5) mit Bedeutung 

[QUELLE: ISO 9000:2015, 3.8.2] 

3.10 

Interoperabilität 

en interoperability 
Fähigkeit von zwei oder mehr funktionalen Einheiten, kooperativ Daten (3.5) zu verarbeiten 

[QUELLE: ISO/IEC 2382:2015, 2120585, geändert � Der Bereich �<verteilte Datenverarbeitung>� sowie die 
Anmerkungen zum Begriff wurden gelöscht.] 

3.11 

Metamodell 

en metamodel 
Modell, das ein anderes oder mehrere andere Modell(e) spezifiziert 

[QUELLE: ISO/IEC 11179-3:2013, 3.2.80] 
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3.12 

Ontologie 

en ontology 
formale explizite Spezifikation einer gemeinsamen Konzeptualisierung 

Anmerkung 1 zum Begriff: Eine Ontologie beinhaltet üblicherweise Definitionen von Konzepten und festgelegten 
Beziehungen zwischen diesen, die in formaler Weise dargelegt sind, sodass eine Maschine sie zur Schlussfolgerung nutzen 
kann. 

Anmerkung 2 zum Begriff: Siehe auch ISO/TR 13054:2012, 2.6; ISO/TS 13399-4:2014, 3.20; ISO 19101-1-2014, 
4.1.26; ISO 18435-3:2015, 3.1; ISO/IEC 19763-3:2020, 3.1.1.1. 

[QUELLE: ISO 5127:2017, 3.1.2.03, geändert � Verweisungen in Anmerkung 2 zum Begriff wurden 
redaktionell aktualisiert.] 

3.13 

Schema 

en schema 
formelle Beschreibung eines Modells 

[QUELLE: ISO 19101-1:2014, 4.1.34] 

3.14 

semantische Interoperabilität 

en semantic interoperability 
Fähigkeit von zwei oder mehr Systemen, miteinander zu kommunizieren und Daten (3.5) über spezifizierte 
Datenformate und Kommunikationsprotokolle auszutauschen 

[QUELLE: ISO 18308:2011, 3.48] 

3.15 

Dienst 

en service 
charakteristischer Teil der Funktionalität, der von einer Entität durch Schnittstellen bereitgestellt wird 

[QUELLE: ISO 19119:2016, 4.1.12] 
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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 procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part . In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identi�ied during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/ patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO speci�ic terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www .iso .org/ 
iso/ foreword .html.

This document was prepared by Technical Committee ISO/TC 59, Buildings and civil engineering works, 
Subcommittee SC 3, Organization and digitization of information about buildings and civil engineering 
works, including building information modelling (BIM).

Any feedback or questions on this document should be directed to the user�s national standards body. A 
complete listing of these bodies can be found at www .iso .org/ members .html.
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Introduction

The complexity of information needed to support decisions relating to built assets by the public and 
private sectors as well as by citizens, require digitally enabled practices based upon interoperable 
systems. Indeed, the decisions that are needed over a built asset�s life cycle and across its different 
stages rely on these complex sets of information. Moreover, these decisions are made by a multitude of 
actors that perform information-processing activities such as data creation, capture, transformation, 
and analysis, and are embodied in project and asset management practices as de�ined in existing and 
emerging standards.

Consequently, several initiatives aimed at the digitalization of built assets at regional, national and 
international levels have spurred considerable investments around the globe. A key component 
of these initiatives concerns the need for collaboration and interoperability between information 
processing systems. These systems rely on digital practices that support digital engineering and 
asset life cycle management, which rely heavily on different domains of information modelling. These 
domains include both the observed natural environment and built structures. They also span many 
scales, from the fabricated asset to its territorial and contextual setting. In this case, the domain of 
geographic information, �maps�, and geomatics, is encompassed with the concept of geographic 
information systems (GIS), whereas the built asset and its parts is encompassed by the concept of 
building information modelling (BIM). Traditionally these two information systems have been viewed 
as separate domains. From a digital engineering and asset management perspective however, there is 
an increasing overlap and need for interoperability between the two, as illustrated in Figur .

The two domains can also be viewed as two different sets of tools, used by several disciplines/domains.

The geospatial domain with its many professions (e.g. land management, engineering surveying, 
geodata management, remote sensing and cartography) uses GIS tools to acquire, manage, analyse, 
distribute and present geospatial information.

The geospatial domain handles (most of the time) descriptive models that are designed for many 
purposes and long-term use and were formerly presented on maps in scale : 00 to : 00 000 000. 
But as the need for geospatial applications varies greatly between actors, the main standardization 
committee for geomatics, ISO/TC 2 , focuses on enabling the development of application schema. The 
main focus has been on a set of common rules for the development of application schemas (ISO 9 09). 

owever, there are applications schemas provided in other organisations, like OGC's CityGML standard 
for urban environments (including buildings). Buildings (and their urban environment) and the data 
speci�ication for buildings in the European I SPI E directive, both based upon ISO/TC 2 standards, 
including IS 9 09.

The AECO (architecture, engineering, construction and operations) domain with its many professions 
(e.g. project development, architecture, civil engineering, contractor, facility management) related 
to planning, designing, building and operating built assets (buildings, infrastructure, etc.) uses the 
evolving BIM method for collaborative and digital processes in construction projects and for asset 
management. The models are (most of the time) prescriptive models, designed for a speci�ic purpose 
and project phase and were formerly presented on drawings in scale 0: to : 000, including landscape 
drawings, rail and road geometrics. These AECO disciplines have at least one thing in common: the 
building.
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a ISO/TC ISO (all parts), ISO ISO ISO ISO ISO ISO 

b ISO/T

Figure 1 � Standards that relate to the cycle o✂ in✂ormation flow between geospatial and BIM 
domains (adapted from a diagram developed by the Joint OGC / bSI IDBE Working Group)

To date, the interaction between the BIM and the GIS domains has not been intuitive or seamless. In 
its simpli�ied form the GIS, or geospatial modelling, domain has traditionally focused on modelling at 
the territorial scale and has adopted a large perspective of the observed environment which includes 
a multitude of distributed assets. The BIM domain has focused more on modelling the components of 
a single built asset. With the move towards integrated information environments, the differences in 
focus and scale between the two domains are diminishing. Arguably, use cases and perspectives in 
both domains are converging and overlapping. Indeed, and as mentioned, decisions pertaining to built 
assets typically require data and information that span both domains. Therefore, information models 
from both domains are becoming increasingly bound to each other: every built asset has a location and 
is situated within a context relative to the existing environment. Conversely, the existing environment 
incorporates all built assets.

With this move towards integrated information environments, use cases will increasingly require 
seamless transitions between both domains and their information models, from the bird�s eye 
perspective to the manufactured component found within a built asset, to support the various asset life 
cycle practices and requirements within a speci�ied context as illustrated in Figure . A key challenge in 
achieving this seamless transition or movement between both domains is ensuring the interoperability 
in systems used for geospatial information modelling and built asset information modelling. Currently, 
state-of-the-art modelling of geospatial information is based upon international standards developed 
and maintained by ISO/TC 2 and Open Geospatial Consortium, Inc. (OGC), whereas state-of-the-art 
modelling of built assets is based upon standards developed and maintained by ISO/TC 59/SC 3 and 
buildingSMA nternational (bSI).

This document aims to identify measures to enable interoperability between the two domains. 
These measures are expected be developed in either ISO/TC 2 , ISO/TC 59/SC 3 or as a joint work 
between the two committees. To achieve this the enterprise interoperability framework (EIF) de�ined 
in ISO 354 (all parts) has been used, focusing on the need for interoperability in data, services and 
processes to ensure seamless exchanges and transitions between both domains. First this document 
focuses on identifying standards within the two aforementioned interoperability levels. Barriers, or 
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incompatibilities, between the two domains are then exposed and discussed. Lastly, speci�ic work 
packages aimed at eliminating these barriers are identi�ied and suggestions for future work aimed at 
streamlining interoperability between the two domains are made.
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GIS (geospatial) / BIM interoperability

1 Scope

This document investigates barriers and proposes measures to improve interoperability between 
geospatial and BIM domains, namely, to align GIS standards developed by ISO/TC 2 and BIM 
standards developed by ISO/TC 59/S 3.

Where relevant this document takes into account work and documents from other organizations and 
committees, such as buildingSMA , International (bSI), Open Geospatial Consortium (OGC) and 
Comit Europ en de ormalisation (CE ). The focus is to identify future topics for standardization and 
possible revision needs of existing standards.

This document investigates conceptual and technological barriers between GIS and BIM domains at the 
data, service and process levels, as de�ined by IS 354 (all parts).

2 Normative references

There are no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and de�initions apply.

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

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

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

3.1
application schema
conceptual schema (3. 3) for data (3.5) required by one or more applications

SO CE: IS 9 0 - :20 4, 4. .2

3.2
conceptual model
data (3.5) model that represents an abstract view of the real world

ot o entry: A conceptual model represents the human understanding of a system.

SO CE: ISO/IEC 79- :20 5, 3.2.5, modi�ied The preferred term conceptual data model has 
been removed.

3.3
conceptual schema
formal description of a conceptual model (3.2)

SO CE: IS 9 0 - :20 4, 4. .6
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3.4
conceptual schema language
formal language based on a conceptual formalism for the purpose of representing conceptual schemas 
(3.3)

E AMPLE ML, E P ESS, IDEF

ote to entry: A conceptual schema language may be lexical or graphical. Several conceptual schema languages 
can be based on the same conceptual formalism.

SO CE: IS 9 0 - :20 4, 4. .7

3.5
data
reinterpretable representation of information (3.9) in a formalized manner suitable for communication, 
interpretation, or processing

ot o entry: Data can be processed by humans or by automatic means.

SO CE: ISO/IEC 2382:20 5, 2 2 272, modi�ie otes 2 and 3 to entry have been removed.

3.6
dataset
named collection of data (3.5)

3.7
data template
schema (3. 3) providing a standardized data (3.5) structure used to describe the characteristics of 
objects

3.8
implementation
realization of a speci�ication

SO CE: IS 9 05:2000, 3. 8, modi�ie ot o entry has been removed.

3.9
information
meaningful data (3.5)

SO CE: ISO 9000:20 5, 3.8.2

3.10
interoperability
capability of two or more functional units to process data (3.5) cooperatively

SO CE: ISO/IEC 2382:20 5, 2 20585, modi�ied The domain istributed data processing and 
notes to entry have been removed.

3.11
metamodel
model that speci�ies one or more other models

SO CE: ISO/I 79-3:20 3, 3.2.80

3.12
ontology
formal, explicit speci�ication of a shared conceptualization

ote to entry: An ontology typically includes de�initions of concepts and speci�ied relationships between them, 
set out in a formal way so that a machine can use them for reasoning.
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ote 2 to entry: See also ISO/T 3054:20 2, 2. ISO/TS 3399-4:20 4, 3.2 ISO 9 0 - -20 4, 4. 2
IS 8435-3:20 5, 3. SO/IE 9763-3:2020, 3.

SO CE: ISO 5 27:20 7, 3. .2.03, modi�ied eferences in note 2 to entry have been editorially 
updated.

3.13
schema
formal description of a model

SO CE: IS 9 0 - :20 4, 4. .34

3.14
semantic interoperability
capability of two or more systems to communicate and exchange data (3.5) through speci�ied data 
formats and communication protocols

SO CE: IS 8308:20 , 3.48

3.15
service
distinct part of the functionality that is provided by an entity through interfaces

SO CE: IS 9 9:20 6, 4. . 2

4 Abbreviated terms

API application programming interface

AECO architecture, engineering, construction, and operations

AIM asset information model

A M application reference model

BAT BIM authoring tools

BIM building information modelling

BOM business object model

CDE common data environment

CE Comit urop en d ormalisation

C S coordinate reference system

GIS geographic information system

GFM general feature model (in IS 9 09)

GML Geography Markup Language

ICT information and communications technology

IFC Industry Foundation Classes

IFD International Framework for Dictionaries

IDM information delivery manuals
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MDA model driven architecture

OMG Object Management Group

OWL Web Ontology Language

OGC Open Geospatial Consortium

PDT product data templates

STEP standard for the exchange of product model data

S L Structure uery Language

ML ni�ied Modeling Language

ML Extensible Markup Language

5 Specification o✂ BIM and GIS interoperability issues

5.1 General

According to ISO 354 (all parts), enterprise interoperability can be implemented at 4 different levels, 
going from the simplest to the most complex e.g. data level, service level, process level and business level. 
In addition, the framework identi�ies three categories of interoperability, conceptual, technological and 
organizational.

Business and operational processes can give rise to interoperability barriers between enterprises, and 
this is also the case between enterprises across the geospatial and BIM domains. Figure  highlights the 
fact that while both domains share a focus on digital engineering processes and asset management, they 
inherently rely on different approaches to the management of information to support those processes 
at the service and data levels. This is the key consideration addressed in this document.

It is this common focus on information modelling in the built environment, albeit from differing 
perspectives, that creates both the requirement and opportunity to integrate information �lows across 
both domains. While the processes do introduce interoperability challenges, it is the speci�ic use cases 
or services where those processes intersect that introduce the biggest interoperability barriers. These 
barriers manifest themselves principally at the service and data levels. ence, the focus is put on the 
data and service levels in this document from a conceptual and technological perspective, as listed in 
Tabl .

ISO 354 (all parts) is designed for analysing enterprises. As explained above, GIS and BIM can be 
viewed as different domains, alternatively as different set of tools. Due to this difference between the 
enterprise approach and the domain/tool approach, not all the perspectives of ISO 354 (all parts) 
are relevant, ending up with focusing on the need for interoperability in data, services and processes 
to interoperate between the domains. The concept of �process� is understood differently in the BIM 
domain and in the GIS domain. While several BIM processes have been speci�ied using languages such 
as BPM business process modelling notation), there are no equivalents in GIS.
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Table 1 � Interoperability levels considered for this document

 Conceptual Technological

Service

efers to the expressions, de�initions and un-
derstanding of exchange information, and how 
that affects the ability to request, provide and 
utilize each other�s services.

fers to the use of ICT to communicate and exchange 
information, and how that affects the ability to request, 
provide and utilize each other�s services.

Data

efers to the expressions, de�initions and un-
derstanding of exchange information, and how 
it affects the ability to exchange data items 
between the (GIS-BIM) domains.

fers to the use of ICT to communicate and exchange 
information, and how it affects the ability to exchange 
data items between the (GIS-BIM) domains.

TE eproduced from IS 54- .

5.2 BIM and GIS interoperability levels

5.2.1 General

In this subclause the service and data interoperability levels are explored and compared through 
analysing the relevant standards targeting these categories in both domains e.g. ISO/TC 59/SC 3 for 
BIM and ISO/TC 2 or GIS.

5.2.2 Data level

5.2.2.1 General considerations

This subclause aims at describing existing schemas in standards used in BIM and in GIS.

The overview of GIS schemas is based on the model driven architecture (MDA) approach as de�ined in 
ISO 9 03:20 5, 5.2.2.3. Open BIM schemas follow the STEP architecture, de�ined in ISO 0303 (all parts) 
and are presented in 5.2.2.4. The only common concept to both approaches is the concept of �conceptual 
schema language�. Therefore, the languages as used in BIM and in GIS for describing conceptual schemas 
are listed in 5.2.2.2.

5.2.2.2 BIM and GIS Conceptual Schema Languages

Conceptual schema languages are commonly used for formal representations of conceptual models. 
Table 2 lists the different languages used for schemas in GIS and BIM standards.

Table 2 � Conceptual schema languages

Domains Name Reference

GIS ML

ni�ied Modeling Language

ISO/IE 9505-2

BIM E P ESS modelling language. IS 0303-

t : ISO/IE 9505-2 has been developed by the Object Management Group (OMG) and standardised by ISO.

te 2: The E P ESS data modelling language is speci�ied in ISO 0303- a standard for the computer-interpretable 
representation and exchange of product manufacturing information.

te 3: ISO 0303- also speci�ies a graphical representation for a subset of the constructs in the E P ESS language. This 
graphical representation is called E P ESS-G.
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5.2.2.3 GIS data schemas

5.2.2.3.1 General

GIS schemas are structured according to a model driven architecture (MDA) as de�ined in ISO 9 03. 
The founding principle in MDA requires schemas to be de�ined for different levels of abstraction. 
IS 9 03 de�ines four levels of abstraction, as illustrated in Figure 2:

metamodels: the fundament for de�ining other models

abstract conceptual schemas: abstract schemas describing concepts for reuse in other schemas

conceptual application schemas: conceptual schemas de�ined for speci�ic applications

implementation schemas: schemas for implementation in databases and exchange formats.

The conceptual schemas are required to be independent of speci�ic implementation technologies.

OTE Adapted fro eferenc 62

Figure 2 � Levels of abstraction

5.2.2.3.2 to 5.2.2.3.5 further detail the speci�ic elements and items as speci�ied by the standards for 
each of the levels of abstraction.

5.2.2.3.2 GIS metamodel standards

Table 3 lists metamodels de�ined in GIS standards.

Table 3 � GIS metamodel standards

Name Reference Description

Geographic information -  
eference model

IS 9 0 Model that de�ines concepts of a universe of discourse.

Cor ML pro�ile IS 9 03 Formalise ML pro�ile and rules for the use o ML for 
modelling geospatial information.
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Name Reference Description

ML pro�ile for application 
schemas

IS 9 09 ules for the us ML for modelling geospatial infor-
mation in an application schema.

General feature model IS 9 09 The general feature model is the metamodel for ISO/
TC 2 S standards, with concepts for FeatureType, 
PropertyType (AttributeType, Operation and FeatureAs-
sociation ole) and FeatureAssociatonType.

5.2.2.3.3 GIS abstract conceptual schemas

Table 4 lists abstract conceptual schemas de�ined in GIS standards.

Table 4 � GIS abstract conceptual schemas

Schema name Reference Description

Core data types IS 9 03 Speci�ies core data types for use i ML models of geo-
graphic information.

Spatial schema IS 9 07 Speci�ie ML classes for representing the spatial char-
acteristics of features as composites of geometric and/or 
topological primitives.

Core pro�ile of the spatial 
schema

IS 9 37 Provides a pro�ile of IS 9 07 that is limited to describ-
ing features as simple geometric primitives o , or 2 
dimensions.

Schema for coordinate  
referencing

IS 9 Concepts for coordinate references systems, coordinate 
systems, datums and operations.

Temporal schema IS 9 08 Concepts for temporal characteristics of features and 
classes for describing relevant temporal reference sys-
tems.

Schema for referencing by 
identi�iers

IS 9 2 Concepts for describing spatial locations by reference to 
identi�iers.

Schema for moving features IS 9 4 Extends IS 9 07 to support the description of moving 
spatial objects.

Schema for linear referenc-
ing

IS 9 48 Concepts for describing spatial locations by referring to 
locations in a linear network.

Schema for data quality IS 9 57 Concepts for describing data quality.

Feature cataloguing IS 9 0 Concepts for feature cataloguing.

Metadata IS 9 5- Concepts for metadata.

Schema for coverage  
geometry and functions

IS 9 23 Schema for an alternative representation of spatial in-
formation as a coverage, in which non-spatial attributes 
are assigned directly to geometric objects rather than to 
features composed of such objects.

5.2.2.3.4 GIS Conceptual application schemas

Table 5 lists conceptual application schemas de�ined in GIS standards.
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Table 5 � GIS Conceptual application schemas

Standard Reference Description

OGC Land and Infrastructure 
Conceptual Model Standard 
(LandInfra)

http:// docs 
.opengeospatial .org/ 
is/ 5 - / 5 -
.html

OG and and Infrastructure Conceptual Model Stand-
ard (LandInfra) presents the implementation-independ-
ent, concepts supporting land and civil engineering in-
frastructure facilities, projects, alignment, road, railway, 
survey (including equipment, observations, and survey 
results), land division, and condominiums.

OGC CityGML Application 
schema

https:// www .ogc .org/ 
standards/ citygml

OG ityGML is an open data model a ML-based 
format for the storage and exchange of virtual 3D city 
models. It is an application schema for the Geography 
Markup Language version 3. GML3), the extendi-
ble international standard for spatial data exchange 
issued by the Open Geospatial Consortium (OGC) and 
the ISO/TC 2 he aim of the development of CityGML 
is to reach a common de�inition of the basic entities, 
attributes, and relations of a 3D city model.

OGC IndoorGML Application 
schema

https:// www .ogc .org/ 
standards/ indoorgml

OG ndoorGML standard speci�ies an open data 
model a ML schema for indoor spatial information in 
support of indoor navigation. IndoorGML is an applica-
tion schema of OG  GML 3.2. hile there are several 
3D building modelling standards such as CityGML ML, 
and IFC, which deal with interior space of buildings 
from geometric, cartographic, and semantic viewpoints, 
IndoorGML intentionally focuses on modelling indoor 
spaces for navigation purposes.

I PI E Data speci�ications https:// inspire .ec 
.europa .eu/ data 
-speci�ications

Common data models to be used when exchanging spa-
tial datasets in Europe. For example, Buildings rans-
portatio etworks tilities and Government 
Services.

5.2.2.3.5 GIS Implementation schemas

Table 6 lists implementation schemas and encoding rules de�ined in GIS standards, limited to GML, ML 
and OWL. There exist a long range of other implementation schemas like SO geo SO Geopackage. 
Strictly, I SPI E GML schemas are not GIS standards, but are important in Europe as it is part of 
European legislation.

Table 6 � GIS implementation schemas

Schema/format name Reference Description

Geography Markup  
Language (GML)

IS 9 36 (all parts) Encoding in the GML Exchange format, including rules 
for conversion fro ML to GML.

ISO/TC 2 ML schemas https:// schemas 
.isotc2 .org/ 

Of�icia ML schemas derived from the ISO/TC 2 ML 
models.

ules for developing ontol-
ogies in the Web Ontology 
Language (OWL)

IS 9 50-2 ules for conversions fro ML to OWL.

ISO/TC 2 ntologies https:// def .isotc2
.org/ 

Of�icial ontologies derived from the ISO/TC 2 ML 
models.

OGC CityGML GML schemas http:// schemas 
.opengis .net/ citygml/ 
2 .0/ 

Of�icial OGC CityGML 2.0 schemas.

OGC InfraGML GML schemas http:// schemas 
.opengis .net/ infragml/ 

Of�icial OGC InfraGM 0 schemas.
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Schema/format name Reference Description

OGC IndoorGML GML  
schemas

http:// schemas 
.opengis .net/ 
indoorgml/ .0/ 

Of�icial OGC IndoorGM 0 o 0.3 schemas.

I PI E GML schemas https:// inspire .ec 
.europa .eu/ schemas/ 

Of�icial I PI E GML Schemas.

5.2.2.4 BIM data schemas

For all intents and purpose, there currently exists no overarching architecture driving the development 
of BIM based implementations, processes and technologies. In other words, there is no core architecture 
to frame the development of BIM data and process standards that is comparable to the MDA approach as 
described in ISO 9 03. That being said, the past 2 years has seen the development of ISO 6739-
IFC as a core schema for open BIM principles and was initially based on, but then developed along its own 
path, the STEP architecture and information model, as described in ISO 0303-20 to ISO 0303-242, 
which specify the application protocols and can be considered as �conceptual application schemas� for 
BIM. Due to the absence of this core architecture, there exist no framework describing how the different 
BIM standards, e.g. ISO 2006, ISO 2948 (all parts) and ISO 6739- , relate to each other. The absence 
of this framework of common architecture makes it hard to compare the two domains at this level. IFC- 
and data templates are described further in Annex B. For the purpose of this document, comparison is 
based on the existing STEP modular architecture which is illustrated in Figure 3.

Figure 3 � Existing STEP architecture (ISO 10303-1)

BIM standards rely on two speci�ic implementation technologies:

a) STEP P2 �ile format E P ESS (implementation format for BIM data, also intended for AIM-based 
exchange especially for authoring tools containing geometry)

b) ML.

The existing combinations are shown in Table 7.
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