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Introduction
This contribution is for supplement of SAREF4City study in TR-0061.
Smart Appliances REFerence (SAREF) ontology is designed to share a model of consensus that facilitates the matching of existing assets (standards/protocols/datamodels/etc.) in the smart appliances domain by ETSI STF 534. Based on the SAREF ontology, extended module are also published in the building, environment and energy domain. SAREF4City ontology is planning to publish in 2019.
This content are studied based on the “SmartM2M(19)049015_STF534_final-draft_SAREF4CITY_TS_103_410-4”.
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2
References

The following text block applies. 

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.

2.1
Normative references

Normative references are not applicable in the present document.

2.2
Informative references
Clause 2.2 shall only contain informative references which are cited in the document itself.

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.
[i.1] 
oneM2M Drafting Rules (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)

[i.2]
ETSI Smart Appliances REFerence (SAREF) ontology 
NOTE:
Available at https://sites.google.com/site/smartappliancesproject/ontologies/reference-ontology
[i.3]
ETSI STF 534 
NOTE:
Available at https://portal.etsi.org/STF/stfs/STFHomePages/STF534
[i.4]
AIOTI WG08 Report on Smart Cities 
NOTE:
Available at https://aioti.eu/aioti-wg08-report-on-smart-cities/
[i.5]
H2020 Lighthouse projects 
NOTE:
Available at https://smartcities-infosystem.eu/scc-lighthouse-projects

[i.6]
SAREF extension for Smart Cities Version 0.8
NOTE:
Available at https://w3id.org/def/saref4city
[i.7]
Open Geospatial Consortium (OGC) GeoSPARQL - A Geographic Query Language for RDF Data Version 1.0
NOTE:
Available at https://www.opengeospatial.org/standards/geosparql
[i.8]
W3C Recommendation 19 October 2017: "Time ontology in OWL"
NOTE:
Available at https://www.w3.org/TR/owl-time/
[i.9]
FOAF Vocabulary Specification 0.99 14 January 2014 - Paddington Edition 
NOTE:
Available at http://xmlns.com/foaf/spec/
[i.10]
Core Public Service Vocabulary Application Profile 
NOTE:
Available at https://ec.europa.eu/isa2/solutions/core-public-service-vocabulary-application-profile-cpsv-ap_en
[i.11]
W3C Semantic Web Interest Group: "Basic Geo (WGS84 lat/long) Vocabulary"
NOTE:
Available at https://www.w3.org/2003/01/geo/
[i.12]
FIWARE Key Performance Indicator data model 
NOTE:
Available at https://fiware-datamodels.readthedocs.io/en/latest/KeyPerformanceIndicator/doc/spec/index.html
[i.13]
Dublin Core ontology 
NOTE:
Available at http://www.dublincore.org/specifications/dublin-core/dcmi-terms/terms/LinguisticSystem/
[i.14]
W3C Recommendation 16 January 2014: "The Organization Ontology"
NOTE:
Available at https://www.w3.org/TR/vocab-org/#class-organizationalunit
-----------------------End of new text 1-------------------------------------------

-----------------------Start of new text 2-------------------------------------------
3.3
Abbreviations

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Abbreviation format

SAREF
Smart Appliances REFerence ontology
SAREF4CITY
SAREF extension for the smart cities domain
SAREF4ENER
SAREF extension for energy domain

SAREF4ENVI
SAREF extension for the environment domain

SAREF4BLDG
SAREF extension for the building domain

SAREF4INMA
SAREF extension for the industry & manufacturing domain

SAREF4AGRI
SAREF extension for the smart agriculture and food chain domain
AIOTI
Alliance for Internet of Things Innovation
FOAF
Friend of A Friend ontology

CPSV
Core Public Service Vocabulary
STF
Specialist Task Forces

s4city
namespaece used in the SAREF4City ontology

-----------------------End of new text 2-------------------------------------------
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5
Existing SmartCity ontologies

<Text>

Editor’s Note: In this clause, an explanation about existing ontologies specification will be handled.
5.1
Smart City

5.1.1
      SAREF4City

5.1.1.1
      Introduction

The SAREF4City ontology is an extension of SAREF ontology [i.2] for the smart cities domain. This work has been performed in the context of STF(Special Task Force) 534 [i.3] under ETSI standardization which was established with the goal to create a set of extensions for different domains around a core ontology. The SAREF4City is the extension for smart city and it has been implemented considering the existing usecases and available data models relevant to this smart cities domain. In this regard, the development has been carried out with close collaboration with AIOTI [i.4], the H2020 Lighthouse projects on smart cities [i.5] and the ETSI activities in the smart cities. The ontology is available at SAREF4city Web [i.6]. 
The SAREF and SAREF4City are developed based on the standard ontologies such as GeoSPARQL [i.7], W3C Time ontology [i.8], FOAF [i.9] to enhance interoperability and consistency in the semantic modelling. 
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Figure 5.1.1.1-1 SAREF4City Extension [i.6]
5.1.1.2
      Descirption

5.1.1.2.1
   SAREF4City extension concepts

As shown in the Figure 5.1.1.1-1, the classes with prefix “saref:” represents the concept of SAREF ontology while prefix “s4city:”represents the SAREF4City extension concepts. It can be seen from the figure that the core of SAREF4City extensions involve regional (e.g. Administrative Area, Facility), economic (e.g. Public service, Event), and performance assessment (e.g. Key Performance Indicator, Key Performance Indicator Assessment) aspects.

Besides the concept classes, the relationships (object properties and data properties) have also been reused from existing ontologies. For instance, classes s4city:AdministrativeArea and s4city:PublicService are connected using the object property cpsv:physicallyAvailabeAt that is defined in CPSV ontology [i.10]. 
The definition of region concepts has been done using GeoSPARQL vocabulary concepts and WGS84 Geo Positioning vocabulary standard [i.11], which are geosp:SpatialObject, geosp:Feature, geosp:Geometry and geo:Point. The SAREF4City extension classes have been defined with rdfs:subClassOf property with the geosp:Feature class. These classes are s4city:AdministrativeArea, s4city:Facility and s4city:CityObject. Furthermore, the more detailed region concepts, such as s4city:City, s4city:Country, have been defined with rdfs:subClassOf property with the s4city:AdministrativeArea class. These concepts have been reused in order to define location properties in different aspects, such as defining location using coordinate system or as a regional area, having other sub-regions defined using geosp:sfWithin or geosp:sfContains.
The next main entity defined in the SAREF4City extension is the s4city:Event class, which links with the relevant classes such as s4city:Facility, s4city:AdministrativeArea, s4city:Agent. The concept definition of s4city:Event has been considered in a social perspective, rather than that of computing. For example a ceremony or an occasion which can take place at some neighbourhood on a given time, by any person or an organization. In such case, assertions can be defined using s4city:Neighbourhood, time:TemporalEntity and s4city:Agent class. However, s4city:Agent class has been generalized for both person and software.
In order to cover economics aspects of service provisioning, s4city:PublicService class has been defined, which has object property relationships with s4city:Agent and other classes related to region concepts. This class can highlight the characteristics of services as a commodity, where it can be offered by some s4city:Agent (e.g. government, person) can be defined using s4city:PublicService class.
Another main concepts defined in this extention includes s4city:KeyPerformanceIndicator and s4city: KeyPerformanceIndicatorAssessment classes. These enable describing performance evaluation of an organization or a relevant activity. This concept definition has been adopted from FIWARE data model specifications [i.12]. These concept classes also cover more of social aspect than that of ICT related systems and computing. However, s4city: KeyPerformanceIndicatorAssessment has relation s4city:isDerivedFrom with saref:Measurement class, which covers more general aspects of measurements relevant to the observations of real world phenomena. These classes are also linked with core SAREF concepts such as saref:FeatureOfInterest and saref:UnitOfMeasure, in order to enhance the expressivity of the key performance evaluation, as well as maintaining the consistency with the SAREF core ontology model. Some examples of these relationships are s4city:isKPIOf, s4city:hasKPI, s4city:assesses, s4city:IsMeasuredIn.
5.1.1.2.2
   External Ontology Concept

Other external ontology concepts have been brought into the SAREF4City extension. These ontologies are GeoSPARQL, Dublin Core [i.13], FOAF, W3C Organization [i.14] and Time ontologies, as well as WGS84 Geo Positioning vocabulary and CPSV. The utilized concepts and their relationships with SAREF and SAREF4City can be seen in figure 5.1.1.1-1. 
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