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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SMART CITY SYSTEM ONTOLOGY -
Part 1: Gap analysis

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interncfion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na >nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al K. »orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Public: ‘on(<}*). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subj. <t dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internationl Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po: tible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to =ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wec livhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Comm. ‘eec undertake to apply IEC Publications
transparently to the maximum extent possible in their national »nd . ~gional publications. Any divergence between
any IEC Publication and the corresponding national or regional iblication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC \..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea.fion f this publication.

No liability shall attach to IEC or its director.; eiapluyees, servants or agents including individual experts and
members of its technical committees and. .ev ‘Naconal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, «ce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.ication of this publication.

IEC draws attention to th2 poccioility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ne pbos'tion concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the late of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to in.nler ent this document. However, implementers are cautioned that this may not represent
the latest information, v.hich may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be h:lu ~esponsiole for identifying any or all such patent rights.

IEC SRD 6576 has been prepared by IEC systems committee Smart Cities: Electrotechnical
aspects of Smart Cities. It is a Systems Reference Deliverable.

The text ¢ this Systems Reference Deliverable is based on the following documents:

Draft Report on voting

SyCSmartCities/322/DTS SyCSmartCities/334/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Systems Reference Deliverable is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document .ndicates
that it contains colours which are considered to be useful for the correct \ nderstanding
of its contents. Users should therefore print this document using a co.cu: printer.
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INRODUCTION

Ontology is becoming a key subject in the world of big data, Al, loT, and smart city system
standards. The following benefits of ontology are recognized as important with respect to
interoperability, connectivity, traceability of digital content, particularly machine readability,
executability and interpretability of digital content for decision making and actions.

— Increase interoperability across domains.

— Enable machine-readable code for computational reasoning and decision making.
— Create semantic linkages between data, information and knowledge systems.

— Build accessible APIs and semantic linkages between web-based data objects.

— Link data domains with shared concepts or canonical data models.

— Connect shared data concepts and definitions between domains.

However, ontology has a variety of definitions in different international standarcz. How to
understand different meanings of ontology and select the right definition for the right
stakeholders’ concerns for the right purposes is a big challenge for effecive integration of
business, data, information, knowledge and decision making, across dicciplit es, domains,
systems, platforms and applications in smart cites. Moreover, how tc desi with the grand
challenges of interoperability of many and various ontologies tc. sati>fy the demands from
artificial intelligence and big data analytics are gaps to be filled in the «.ez of smart city systems.
How to develop digital content that is machine readable, executable and interpretable, working
in the system without human effort for a smart city system arc 2=>erging needs to be studied.
There are significant demands for better communication, coordination, cooperation,
collaboration and connectivity of existing ontology standa.ds ‘o smart cities practical sectors.
This document aims:

o to identify existing ontology standards from diff >rerit Standards Development Organizations
(SDOs) and to provide best practice examples «nd considerations of ontology standards
development and maintenance for smart:city systems;

e to identify gaps in existing ontology stend=rds for smart city systems and the opportunities
and challenges in ontology stand~:ds < 2velopment taking into account multi-dimensional
and muti-domain stakeholders’ ¢92ricerns city wide, and to provide recommendations for
ontology standards developme.t a..u maintenance to enable integration, interoperability,
efficiency and effectiveness o smart city systems.
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SMART CITY SYSTEM ONTOLOGY -

Part 1: Gap analysis

1 Scope

This document provides a gap analysis on ontology relevant standards for smart city systemc
to be used as a base document for mapping, developing and maintaining a set of ontuology
standards for smart city systems.

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 definitions apply.

ISO and IEC maintain terminology databases for use in stcndardization at the following
addresses:

o |EC Electropedia: available at https://www.electropcdia.org/

e |SO Online browsing platform: available at http>://v ww.iso.org/obp

3.1
characteristic
abstraction of a property (3.8)

Note 1 to entry: Characteristics are used ‘o u.~zribe concepts.

[SOURCE: ISO 1087:2019, 3.2:1. modified — The EXAMPLE has been deleted.]

3.2
concept
unit of knowledge c:2ate 4 by a unique combination of characteristics (3.1)

[SOURCE: IS0 1187:2019, 3.2.7, modified — The Notes to entry have been deleted.]
3.3
definiticn

rep esenation of a concept by an expression that describes it and differentiates it from related
toncents 13.2)

[SOURCE: ISO 1087:2019, 3.3.1]
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