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Foreword

This Group Report (GR) has been produced by ETSI Industry Specification Group (ISG) cross-cutting Context
Information Management (CIM).

Modal verbs terminology

In the present document “should", "should not”, "may", "need not", "will™, "will not", "can™ and "cannot" are to be
interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).

"must” and "must not™ are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document encompasses BIM from the city scale down to building components but is mainly focused on the
buildings scale and related data. This approach remains inside the domain of application of BIM: Building close
environment, Building envelop and indoor components. Infrastructures are not considered here, as they are not covered
by actual BIM standards and overlap with geospatial standards at upper scales. The approach is illustrated through a few
use cases that cover the main multi-scale aspects of BIM. It also gives some guidelines and recommendations to use
NGSI-LD in Buildings context.

2 References
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Normative references are not applicable in the present document.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.
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3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AECO Architecture, Engineering, Construction, and Operations
API Application Programming Interface

BBS Building Block System

BIM Building Information Modelling

BMS Building Management System

BOT Building Operation and Technology

CIM Context Information Management

CRS Coordinate Reference System

ECM Energy Concervation Measures

EPA Environmental Protection Agency

FAIR Findable, Accessible, Interoperable, and Reusable
FOG File Ontology for Geometry formats

GLTF GL Transmission Format (a file format for 3D models and scenes)
GML Geography Markup Language

GUID Global Unique Identifier

HVAC Heating, Ventilation, and Air Conditioning

ICT Information Technology

IFC Industry Foundation Classes

loT Internet of Things

JSON JavaScript Object Notation

JSON-LD JavaScript Object Notation for Linked Data
LBD Linked Building Data

LD Linked Data

LOD Level Of Details

NGSI Next Generation Service Interfaces

NGSI-LD Next Generation Service Interface - Linked Data
NIBS National Institute of Building Sciences

OGC Open Geospatial Consortium

OMG Object Management Group

OWL Web Ontology Language

RDF Resource Description Framework

RDFS Resource Description Framework Schema
SAREF Smart Applications REFerence ontology

SOSA Sensor, Observation, Sample, and Actuator (ontology)
SPARQL SPARQL Protocol and RDF Query Language
SRS Spatial Reference System

SSN Semantic Sensor Network

SVG Scalable Vector Graphics

TIN Triangulated Irregular Network

uiD Universal Identifier

URI Uniform Resource Identifier

UuiD Universal Unique Identifier

W3C® World Wide Web Consortium

WNS Web Notification Standard
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4 Background information

Next Generation Service Interface - Linked Data (NGSI-L D) is an open standard for context information management,
which defines a common data model and interface for exchanging context information between different systems and
applications [i.1]. It is an extension of the NGSI standard, which was developed by the FIWARE Foundation, and is
designed to support the integration of Internet of Things (10T) devices and data sources. NGSI-LD uses Linked Data
principles to represent context information as a graph of interconnected entities, where each entity has a unique
Uniform Resource Identifier (URI) and can be described using a set of attributes and relationships. This allows for
greater flexibility and interoperability in the exchange of context information, as it enables data to be shared and reused
across different domains and applications. NGSI-LD is used in a variety of domains, including smart cities,

industry 4.0, and transportation. It provides a common framework for managing context information in these domains,
enabling the development of new services and applications that can leverage data from multiple sources. By using
NGSI-LD, organizations can improve data sharing and collaboration, reduce integration costs, and accelerate the
development of innovative solutions.

The NGSI-LD information model (Figure 1) is derived from PGs. Entities, relationships, and properties are the key
components of the NGSI-LD information model, as shown in Figure 2. A real-world item, such as a building or a
person, is represented by an entity. A relationship connects two or more entities, such as a person who works in a
building. A property connects values to elements, such that it can identify that an entity corresponds to a real person.
Due to its extensive data structure, it may be utilized for practically any data exchange situation throughout the life
cycle of a building.
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Figure 1: NGSI-LD Information Model
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Figure 2. Key components of the NGSI-LD ontology

BIM stands for Building Information Modelling. It is a digital representation of the physical and functional
characteristics of a building, including both geometric and non-geometric information. BIM is a process that involves
creating and managing digital models of a project, which can be used for planning, design, construction, and
management of buildings and infrastructure. The BIM process allows architects, engineers, and construction
professionals to collaborate more effectively, as it provides a shared view of the project and enables better
communication and coordination. It can also help to improve the accuracy of cost estimates and construction schedules,
reduce waste, and enhance the overall quality and sustainability of buildings. BIM is typically used throughout the
entire lifecycle of a building, from the initial design phase through to construction, operation, and maintenance. By
using BIM, stakeholders can make more informed decisions, improve the efficiency of their workflows, and ultimately
deliver better outcomes for their clients and end-users.

Data spaces are a concept used in data management and integration to describe a virtual environment where data from
different sources can be stored, managed, and shared in a secure and controlled manner. Data spaces are typically
designed to support specific use cases or domains, such as healthcare, finance, or manufacturing. Data spaces provide a
common framework for data integration and sharing, enabling organizations to break down data silos and leverage data
from multiple sources to gain new insights and create new value. Data spaces typically include a set of tools and
services for data discovery, access control, data quality management, and data governance. Data spaces can be
implemented using a variety of technologies and architectures, such as data lakes, data warehouses, or federated data
platforms. They can also be implemented using decentralized architectures, such as blockchain or peer-to-peer
networks, to enable secure and distributed data sharing. Data spaces are becoming increasingly important in the era of
big data and digital transformation, as organizations seek to leverage data to gain a competitive advantage and create
new business models. By providing a secure and controlled environment for data sharing and collaboration, data spaces
can help organizations to unlock the value of their data, while ensuring compliance with privacy and security
regulations. By using NGSI-LD, data spaces can provide a common data model and interface for representing and
sharing data, enabling greater interoperability and integration between different data sources and applications. For
example, in a smart city context, different data spaces may be created for different domains, such as transportation,
energy, and building management. NGSI-LD can be used as a common data model and API specification for
exchanging data between these different data spaces, enabling greater integration and collaboration between different
domains and stakeholders.

Domain models are models that represent the concepts, entities, and relationships within a specific domain or area of
interest. A domain model is typically developed by domain experts who have a deep understanding of the business or
technical requirements of the domain. The purpose of a domain model is to provide a common language and a shared
understanding of the domain among stakeholders, such as business analysts, developers, and users. A domain model
typically includes entities, attributes, relationships, and constraints that are relevant to the domain.
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A cross-domain model refers to a common data model that can be used to represent and exchange context information
across different domains or applications. A cross-domain model provides a standardized way to describe entities,
attributes, and relationships in a way that is interoperable and reusable across different domains. NGSI-LD is designed
to support cross-domain data integration and interoperability, and the development of cross-domain models is an
important part of this effort. Cross-domain models can be created by mapping and aligning domain-specific data models
to a common data model, using Linked Data principles and vocabularies such as RDF, RDFS, and OWL. For example,
in a smart city context, a cross-domain model may be developed to represent and exchange data related to buildings,
transportation, energy, and environmental conditions. This cross-domain model would provide a common data model
and vocabulary for representing entities such as buildings, vehicles, sensors, and weather conditions, as well as their
attributes and relationships. By using a cross-domain model, stakeholders can improve data integration and
interoperability, enabling greater collaboration and innovation across different domains and applications. Cross-domain
models can also help to reduce data silos and enable the development of new services and applications that leverage
data from multiple domains. Developing cross-domain models requires collaboration and consensus-building between
different stakeholders, including domain experts, data modelers, and software developers. It also requires the use of
common vocabularies and standards, such as those provided by the W3C® and other standards organizations.

An ontology is a formal representation of a set of concepts and their relationships within a specific domain of
knowledge. An ontology provides a shared vocabulary and a set of rules for describing and reasoning about the
concepts and relationships within that domain. Ontologies are used to enable interoperability and knowledge sharing
between different systems, applications, and stakeholders. By providing a common understanding of the concepts and
relationships within a domain, ontologies can help to overcome semantic heterogeneity, which is the difference in
meaning and interpretation of data between different systems and stakeholders. An ontology typically includes a set of
classes or concepts, which represent the entities or objects within a domain, and a set of properties or attributes, which
describe the characteristics of those entities. Ontologies can also include relationships between classes, such as
hierarchical or associative relationships, and constraints or rules that govern the use of the ontology. Ontologies are
used in a variety of domains, including healthcare, finance, biology, and engineering. They are often used in the
development of semantic web applications, which aim to provide a more meaningful and contextual representation of
data on the web. Ontologies can also be used in artificial intelligence and machine learning applications, to provide a
structured representation of knowledge and enable more sophisticated reasoning and decision-making.

5 FAIR requirements in BIM context

5.1 Introduction

This clause lists Findable, Accessible, Interoperable, Reusable (FAIR) [i.20] requirements specific to BIM context, and
how they are currently addressed by architecture and construction communities [i.14] and [i.15]. W3C® interoperability
recommendations and OASC Minimal Interoperability Mechanisms are also listed and taken into account.

5.2 Findable: Locating and Identifying instances

The first step in using data is to be able to find them. Metadata and data should be easy to find for both humans and
computers. Machine-readable metadata are essential for automatic discovery of datasets and services.

F1. (Meta)data are assigned a globally unique and persistent identifier

F2. Data are described with rich metadata

F3. Metadata clearly and explicitly include the identifier of the data they describe
F4. (Meta)data are registered or indexed in a searchable resource

Unique identifiers, by means of namespaces and registration identifiers, provided by National Registration authorities
(e.g. Nation Building Referential in France) or Building Owners, are to be used.

Identifying properties and geospatial references (as, for instance, described in the user guide for geo-referencing in IFC)
is extremely important.

Finding a glue between different scales, for instance using NGSI-LD (see [i.16]), is important.
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