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category See attribute category from DeviceModel. Optional but recommended
to optimize queries

Controlled See attribute controlledProperty from DeviceModel.

Property

controlledAsset The asset(s) (building, object, etc.) controlled by the device.

mne This property identifies the Mobile Network Code (MNC) of the
network the device is attached to. The MNC is used in combination
with a Mobile Country Code (MCC) (also known as a “MCC / MNC
tuple”) to uniquely identify a mobile phone operator/carrier using
the GSM, CDMA, iDEN, TETRA and 3G / 4G public land mobile networks
and some satellite mobile networks

mce Mobile Country Code — This property identifies univoquely the
country of the mobile network the device is attached to.

macAddress The MAC address of the device

ipAddress The IP address of the device. It can be a comma separated list of
values if the device has more than one IP address

Supported See attribute supportedProtocol from DeviceModel. Needed if due

Protocol to a software update new protocols are supported. Otherwise it is
better to convey it at DeviceModel level.

configuration Device’s technical configuration. This attribute is intended to
be a dictionary of properties which capture parameters which have
to do with the configuration of a device (timeouts, reporting
periods, etc.) and which are not currently covered by the standard
attributes defined by this model.

location Location of this device represented by a GeoJSON geometry of type
point.

distance Location of this device represented by a distance from a starting
point.

depth Location of this device represented by a depth from a starting
point.

relativePosition | Location of this device in a coordinate system according to its
local emplacement

direction Location of this device represented by its direction according to
its local emplacement.

name A mnemonic name given to the device

description Device’ s description.
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datelnstalled A timestamp which denotes when the device was installed (if it
requires installation)

dateFirstUsed A timestamp which denotes when the device was first used.

dateManufactured | A timestamp which denotes when the device was manufactured

hardwareVersion The hardware version of this device

softwareVersion The software version of this device

firmwareVersion | The firmware version of this device

osVersion The version of the host operating system device

datelast A timestamp which denotes when the last calibration of the device

Calibration happened.

serialNumber The serial number assigned by the manufacturer.

provider The provider of the device

refDeviceModel The device’ s model.

batteryLevel Device’s battery level. It must be equal to 1.0 when battery is
full. 0.0 when battery 1s empty. -1 when transiently cannot be
determined.

rssi Received signal strength indicator for a wireless enabled device
It must be expressed in dBm or mW, use unitcode to set it out

deviceState State of this device from an operational point of view. Its value
can be vendor dependent

dateLastValue A timestamp which denotes the last time when the device

Reported successfully reported data to the cloud.

value A observed or reported value. For actuator devices, it is an
attribute that allows a controlling application to change the
actuation setting. For instance, a switch device which is
currently on can report a value “on”of type Text. Obviously, in
order to toggle the referred switch, this attribute value will
have to be changed to “off”

dateModified Last update timestamp of this entity.

dateCreated Entity’ s creation timestamp.

owner The owners of a Device
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3)
Models)

OASC Shared Data Models for Smart City domains (SynchroniCity Data

Open Agile Smart Cities (https://oascities.org/) DHELEGT A5 — X F
)L, SynchroniCity 7B Y =2 NOF—X & §8E LT\ %, FIWARE ©DF— %
REBLBR LT, SmartCity ICHERT — X 2K LT\ 5,
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4) FIWARE

PR Z2 0T Smarteity DT v b7 3 —A4E LIS FIWARE 2N

LT —HET IV

ML TNDT —

MiszLicLTnb,

ZETINEHYD ., NET DHEVDIE schema. org A&

https://fiware—datamodels. readthedocs. io/en/latest/index. html

eAlerts
OAlert
eBuilding
oBuilding
oBuildingOperation
oCivic Issue Tracking
0Open311ServiceType
00pen311ServiceRequest
eDevice
oDevice
oDeviceModel
eEnergy
oThreePhaseAcMeasurement
eEnvironment
oAeroAllergenObserved
OAirQualityObserved
oWaterQualityObserved
ONoiselLevelObserved
eParking
oOffStreetParking
oOnStreetParking
oParkingGroup
oParkingAccess
oParkingSpot
eParks & Gardens
oGarden
oGreenspaceRecord
oFlowerBed
ePoints of Interest
oPointOfinterest
oBeach
OMuseum

5) Smart SDK (2019-1)

ePoint Of Interacion e\Weather
oSmartPointOfinteraction oWeatherObserved
oSmartSpot oWeatherForecast

eStreet Lighting oWeatherAlert

e®\Waste Management
oWasteContainerlsle
oWasteContainerModel
oWasteContainer

OStreetlight
oStreetlightModel
oStreetlightGroup
oStreetlightControlCabinet

eTransportation

oBikeHireDockingStation
oRoad

oRoadSegment
oTrafficFlowObserved
oVehicle

oVehicleModel
oEVChargingStation

eUrbanMobility

oGtfsAgency
oGtfsStop
oGtfsStation
oGtfsAccessPoint
oGtfsRoute
oGtfsTrip
oGtfsStopTime
oGtfsService
oGtfsCalendarRule
oGtfsCalendarDateRule
oGtfsFrequency
oGtfsTransferRule
oGtfsShape
OArrivalEstimation

Reference data models for data intensive and IoT based Smart City,
Smart Health and Smart Security V2

EU @ smartSDK 7’2 ¥ =7 hOFT—HET )V

https://www. smartsdk. eu/wp—
content/uploads/sites/8/2019/01/SmartSDK-D2. 4v1. 0. pdf

smartSDK N TEF T 5 data models

Alert

Questionnaire

Questionnaire/Question
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Questionnaire/Answer
Transport Schedule
Agency

Route

Stop

Trip
AffectTransitService
TransitServiceAlert
VideoOb ject
VisualObject
AeroAllergenObserved

FIWARE Z 24" % data models
Device/DeviceModel
Vehicle
AirQualityObserved
PublicVehicleModel
WeatherObserved
TrafficFlowObserved
OffStreetParking
Road
RoadSegment
Building

6) Smart data models

FIWARE & TMforum & IUDX %8 H[A] L CHEE L TWDH A =T F 7 TH Y |
A= b T4 &FLD, Av— MUICHET O/ ET —ZDETVERE L
TW5,

https://smartdatamodels. org/

https://github. com/smart—-data—models/SmartCities

7) OMA(Open Mobile Alliance)

ENANVREBEEVWOIBEALE, DT —F2ETMET 5L LI
N OT—2ET NV ESRL TND,

OMA LightweightM2M (LwM2M) Object and Resource Registry &9 —4#
ETNAREZEH L TV D,

82


https://smartdatamodels.org/
https://github.com/smart-data-models/SmartCities

http://www. openmobilealliance. org/wp/omna/lwm2m/lwm2mregistry. html

d) oma-label Objects Produced by OMA
Device ZEDEFE LT 5,

e)ext-label Objects Produced by 3rd party Standards Development
Organizations
Loudness, Parking Sensor . oneM2M, IPSO Allience., GSMA, OpenAlIS,
IoT connectivity Allience, uCIFI ZDANHDT —HX T NEHIHL TV
Do

URN / Version 2l Ll Object Name jTochnical Description

Name Editor Specification

The uCIFI parking sensor provides actual and
cumulated occupancy duration as well as forbidden

urn:oma:lwm2m:ext:3431 3431 3431 Parking Sensor - uCIFI parking detection.

-—-less—

Parking Sensor

Description

The uCIFI parking sensor provides actual and cumulated occupancy duration as well as forbidden parking
detection.

Object definition

Name Object ID Object Version LWM2M Version
Parking Sensor 3431 1.0 1.0

Object URN Instances Mandatory
urn:oma:lwm2m:ext: 3431 Multiple Optional

Resource Definitions

ID Name Operations Instances Mandatory Type :L‘?:e(r];ﬂon Units Description

1 Occupancy R Single Mandatory Boolean Set to True if the parking
place is occupied. Set to False
if the parking place is free.

2 Duration R Single Optional  Integer s Number of seconds since the
parking place is occupied. If
not occupied, duration shows
the duration of the last

occupation.
3 Daily R Single Optional Integer s Cumulated occupation time
Duration since beginning of the day.
4 Forbidden R Single  Optional Boolean Set to True if the vehicle
parking present on the parking place
detected is not authorized. Set to False

if parking place is free or if
the vehicle is authorized.
5 Type of RW Single  Optional  String Type of sensor (e.g. PIR,
Sensor camera).
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http://www.openmobilealliance.org/wp/omna/lwm2m/lwm2mregistry.html

8) GSM Association (2018-10-29)
GSM ST RDFENA N Y AT LOBRRN AR LT — 2 T b,
TIoT Big Data Harmonised Data Model Version 6.0
Agriculture
Automotive
Environment
Industry
Smart City
Smart Home
https://www. gsma. com/iot/wp—content/uploads/2018/11/CLP. 26-v6. 0. pdf
T—HET LY 7 JEd Github TABR
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UAV

This entity contains a harmonised description of a specific Unmanned Aerial Vehicle (UAV). This entity is primarily associated with UAV

command and control and related UAV transport applications.

Attribute . . B
Attribute Type Description Constraint

Name

X . Provides a unique identifier for an instance of the entity either in the form of a

id @id . . . . Mandatory
URI (i.e. either a publicly accessible URL or a URN).

type @type Defines the type of the entity. Mandatory
Indicates the date/ time that the instance of the entity was created in ISO 8601

createdAt TemporalProperty L ) Mandatory
format. The value of this will be set by the server when the entity was created.
Indicates the date/ time when the entity was last modified in ISO 8601 format.

modifiedAt TemporalProperty ~ The value of this will be set by the server when the entity was modified, if the Optional
entity has not been modified it may have a null value.
Specifies the URL to the source of this data (either crganisation or where

source Property 3 Recommended
relevant more specific source)

dataProvider Property Specifies the URL to information about the provider of this information Recommended

. . The entity specification version as a number. A version number of 2.0 or later

entityVersion Property L X Recommended
denotes the entity is represented using NGSI-LD

uavModel Relationship Reference to the UAV Model definition which describes the UAV in more detail. Mandatory

name Property A name given to this UAV. Recommended
A list detailing the owner or owners of the UAV.
Refers to one or more Schema.org person or erganization.

owner Property Recommended
https://schema.org/Person
https://schema.org/Organization
A list detailing the operator or operators of the UAV.
Refers to one or more Schema.org person or organization.

operator Relationship Recommended

https://schema.org/Person

https://schema.org/Organization

Text describing the choice fram "vlos", “evlos”, "bvlos”, "automated"
operationMode  Property Recommended
Note: descriptions align with UTM Flight message

location GeoProperty The geojson encoded current (/last known) GPS position of the UAV. Mandatory
The elevation of the UAV (relative to ground level at the specified location).

elevation Property ) . Mandatory
Specify value and units of measure.

observedAt DateTime Indicates the date/time of the latest monitoring report or update. Mandatory

flightStatus Property The flight status of the UAV, including: stop, takeoff, flight, hover, land Mandatory

workStatus Property The work status of the UAV, including: stop, prepare, work, finish Optional
The latest reported ground speed of the UAV. Specify value and units of

groundSpeed Property P 9 P pecify Optional
measure

fuel Property Current fuel load of the UAV. Specify value and units of measure Optional
Indicates the date/time the observation was recorded.

dateQbserved DateTime Deprecated

Note this field was defined for use with NGSIv2 and is now deprecated. For new
entities and applications replace with observedAt

9) W3C SSN(2017-12-8)
T —RT I F 2= —HIZOWTOINHN T — 2TV

Semantic Sensor Network Ontology

https://www. w3. org/TR/vocab—ssn/
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Depioymenit System SystemProperty forProperty Feature
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Overview of the SSN classes and properties
(observation perspective)
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Overview of the SSN classes and properties
(actuation perspective)

10) Schema.org

OWeb H—FD=HDT—FETIN. HEDEFEALEDILDERETE S,
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fzfZL., avbtA—)LFK - R¥X¥ TS (T—2EERNTERELAH D
EEDEF) TENFREAINS E THEMEXL TLVEL
https://schema. org/docs/full. html

Types:

Close hierarchy Jfl Open hierarchy

¥ Thing -
Action +

CreativeWork +
Event +
Intangible +
MedicalEntity +
Organization +
Person +

Place -
¥ Accommodation -
* Apartment

® CampingPitch

¥ House -
®* SingleFamilyResidence

» Room +

* Suite
AdministrativeArea +
CivicStructure +
Landform +
LandmarksOrHistoricalBuildings
LocalBusiness
» Residence +
®* TouristAttraction
®* TouristDestination

e v w w

11) tmforum
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GB1009 Smart City Operations Map v3.0.0

Maturity level: Level 4 - Forum Approved
Created By: Smart City Project

Digital Ecosystem loE  Smart City

Smart City Operations Map (SCOM) is a reference framework that describes and categorizes the operations of a smart city
operator. It classifies business activities in a smart city by tailoring the Business Process Framework (eTOM) to the smart city
domain of interest. (See the section on the Relationship between SCOM and eTOM for more details as to what is the
Business Process Framework and what it comprises.)

The goal of the Smart City Operations Map (SCOM) is ta provide an integrated business process framework from the point
of view of a smart city operator and it will be applicable to all Smart City stakeholders.

The document defines Key terms, sets the structure of domains and describes core business processes, as applicable.

The document does not include the information model required to implement the Smart City Operations Map processes.
The information framework of SCOM will be developed independently in the future.

This version of the Smart City Operations map includes additional details to identify and define the Level 3 Processes.

This document will be further developed in future iterations.
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