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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the ISO/
[EC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

ISO and IEC draw attention to the possibility that the implementation of this document may involve the
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and IEC had not
received notice of (a) patent(s) which may be required to implement this document. However, implementers
are cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall not be held
responsible for identifying any or all such patent rights.

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 specific 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.
In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology.
Alist of all parts in the ISO/IEC 5087 series can be found on the ISO and IEC websites.

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 and
www.iec.ch/national-committees.
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Introduction

The intended audience for this document includes municipal information systems departments, municipal
software designers and developers, and organizations that design and develop software for municipalities.

Cities today face a challenge of how to integrate data from multiple, unrelated sources where the semantics
of the data are imprecise, ambiguous and overlapping. This is especially true in a world where more and
more data of interest are being openly published by various organizations. A morass of data is increasingly
becoming available to support city planning and operations activities. In order to be used effectively, it is
necessary for the data to be unambiguously understood so that it can be correctly combined, avoiding data
silos. Early successes in data “mash-ups” relied upon an independence assumption, where unrelated data
sources were linked based solely on geospatial location, or a unique identifier for a person or organization.
More sophisticated analytics projects that require the combination of datasets with overlapping semantics
entail a significantly greater effort to transform data into something useable. It has become increasingly
clear that integrating separate datasets for this sort of analysis requires an attention to the semantics of the
underlying attributes and their values.

A common data model enables city software applications to share information, plan, coordinate and execute
city tasks, and support decision making within and across city services, by providing a precise, unambiguous
representation of information and knowledge commonly shared across city services. This requires a clear
understanding of the terms used in defining the data, as well as how they relate to one another. This
requirement goes beyond syntactic integration (e.g. common data types and protocols), it requires semantic
integration: a consistent, shared understanding of the meaning of information.

To motivate the need for a standard city data model, consider the evolution of cities. Cities deliver physical
and social services that have traditionally operated as silos. If, during the process of becoming smarter,
transportation, social services, utilities, etc. were to develop their own data models, the result would
be smarter silos. To create truly smart cities, data need to be shared across these silos. This can only be
accomplished through the use of a common data model. For example, “Household” is a category of data that is
commonly used by city services. Members of Households are the source of transportation, housing, education
and recreation demand. This category represents who occupies a home, their age, their occupations, where
they work, their abilities, etc. Though each city service can potentially gather and/or use different aspects of
a Household, much of the data needs to be shared.

Supporting this interoperability among city datasets is particularly challenging due to the diversity of the
domain and the heterogeneity of its data sources. The purpose of this document is to support the precise
and unambiguous specification of city data using the technology of ontologies!1l[2] as implemented in the
Semantic Web.[2] By doing so it will:

— enable the computer representation of precise definitions, thereby reducing the ambiguity of
interpretation;

— remove the independence assumption, thereby allowing the world of Big Data, open-source software,
mobile apps, etc., to be applied for more sophisticated analysis;

— achieve semantic interoperability, namely the ability to access, understand, merge and use data available
from datasets spread across the Semantic Web;

— enable the publishing of city data using Semantic Web and ontology standards; and
— enable the automated detection of city data inconsistency, and the root causes of variations.

With a clear semantics for the terminology, it is possible to perform consistency analysis, and thereby
validate the correct use of the document.

Figure 1 identifies the three levels of the ISO/IEC 5087 series. The lowest level, defined in ISO/IEC 5087-1,
provides the classes, properties and logical computational definitions for representing the concepts that are
foundational to representing any data. The middle level, defined in ISO/IEC 5087-2 (this document), provides
the classes, properties and logical, computational definitions for representing urban-specific concepts
common to all city services but not specific to any service. The top level provides the classes, properties and
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logical, computational definitions for representing service specific concepts that are used by other services
across the city. For example, ISO/IEC TS 5087-3:—1 is intended to define the transportation concepts. In the
future, additional parts will be added to the ISO/IEC 5087 series covering services such as education, water,
sanitation, energy, etc.

Service-level ontologies Service domain concepts
| | | |
Mid-level ontologies City concepts
| | | |
Foundational ontologies Foundational, common concepts

Figure 1 — Stratification of city data model

Figure 2 depicts example concepts for the three levels.

| |
Services-level | Transportation Trip Public Vehicle Parking |
| network transport :
' |
e -
| |
| o i . . |
City-level : Sensor Building Land Use Household City service Indicator Bylaw :
| |
| |
| . |
| Contact Person Organization City resident City Contract Infrastructure Transportatlon |
| infrastructure | |
| |
b
| *.
| . .
| Units of Resource Activity Recurring Agent Agreement !
| measure event :
Foundation : |
common-level | 0 izati :
| Location Time Change Mereology rganization City Units Provenance |
| structure |
|
________________________________________________________________________ J

Figure 2 — Example concepts for each level

There are other existing standards that overlap conceptually with some of the terms presented in this
document. The relationship between this document and existing standards that address similar or related
concepts is identified in Annex A.

1) Under preparation. Stage at the time of publication: ISO/IEC AWI TS 5087-3:2024.
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Information technology — City data model —

Part 2:
City level concepts

1 Scope

This document defines an ontology for city-level concepts defined using terms specified in ISO/IEC 5087-1.
City-level concepts are used to represent data that is shared across multiple services and stakeholders in the
city. City-level concepts are distinguished by their data being read and updated by multiple city services and
stakeholders.

2 Normative references

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.

SEMANTIC SENSOR NETWORK ONTOLOGY, W3C Recommendation 19 October 2017, https://www.w3.org/
TR/vocab-ssn/

[SO/IEC 5087-1, Information technology — City data model — Part 1: Foundation level concepts
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