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2INTRODUCCI

ON

La asociacion GSMA (asociacion de operadores moviles) esta trabajando en un loT
Big Data Harmonised Data Model,

GSNVA

loT Big Data Harmonised Data Model

Version 1.0
25 October 2016

que define estas entidades:

AgriCrop AirQualityObserved MachineModel VehicleType
AgriGreenHouse Building MachineOperation WaterQualityObserved
AgriParcel BuildingOperation PointOfinterest WeatherForecast
AgriParcelOperation | BuildingType Road WeatherObserved
AgriParcelRecord Device RoadSegment

AgriPest DeviceModel Subscriber

AgriProduct DeviceOperation SubscriptionService

AgriProductType EnvironmentObserved | Vehicle

AgriSoll Machine VehicleFault

Por otro lado en la iniciativa FIWARE se han inspirado en el Data Model GSMA para
crear los FIWARE Data Models, donde ademas se han seleccionado un conjunto de
Entidades sobre estas de GSMA:

1 Alarms Events related to risk or warning conditions which require action taking.

1 Parks & Gardens Data models intended to make an efficient, effective and

sustainable management of green areas.

1 Environment Enable to monitor air quality and other environmental conditions
for a healthier living.

1 Point of Interest Specific point locations that someone may find useful or
interesting. For instance, weather stations, touristic landmarks, etc.
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http://www.gsma.com/connectedliving/wp-content/uploads/2016/11/CLP.26-v1.0.pdf
http://www.gsma.com/connectedliving/wp-content/uploads/2016/11/CLP.26-v1.0.pdf
https://www.fiware.org/data-models
https://sofia2about.files.wordpress.com/2016/12/image028.jpg
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1 Civic Issue tracking Data models for civic issue tracking interoperable with the
de-facto standard Open311.

71 Street Lighting Modeling street lights and all their controlling equipment
towards energy-efficient and effective urban illuminance.

1 Device IoT devices (sensors, actuators, wearables, etc.) with their
characteristics and dynamic status.

1 Transportation Transportation data models for smart mobility and efficient
management of municipal services.

71 Indicators Key performance indicators intended to measure the success of an
organization or of a particular activity in which it engages.

1 Waste Management Enable efficient, recycling friendly, municipal or industrial
waste management using containers, litters, etc.

1 Parking Real time and static parking data (on street and off street)
interoperable with the EU standard DATEX II.

1 Weather Weather observed, weather forecasted or warnings about potential
extreme weather conditions.
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SENTI DADES SOFI A2

La Plataforma sofia2 gestiona dos tipos de entidades:

1 Assets. Un asset es todo elemento (fisico o virtual) capaz de generar o consumir
informacion de caracter sensorial y gestionarla a través de la Plataforma SOFIA2
1 Ontologias. Los assets generan informacién y dicha informacion se modela por

medio de ontologias (JSON) en la Plataforma.

(Recomendamos al respecto leer eldocumento Gobierno de Ontologias o
el conjunto de posts al respecto).
Los Data Models GSMA y FIWARE se definen en JSON por lo que su representacion

como Ontologia Sofia2 es inmediata. Para ello, haremos uso de las plantillas
predefinidas que soportan los anteriores modelos.
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http://sofia2.com/docs/SOFIA2-Gobierno%20Ontologias.pdf
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4 PLANTI LLAS (GBOMDAELFO WARE)

En Sofia2 se soportan las entidades GSMA via Plantillas (una plantilla sirve para crear
ontologias partiendo de una definicion):

ADMINISTRACION / GESTION PLANTILLAS ONTOLOGIAS

~ Filtrar Busqueda

Identificacion Versidn > Descripcidn < Opdones
S
GSMA-AIr Quality Observed 2 An observation of air quality conditions at a certain place and time. ® /s M
GSMA-Air Quality Station 2 PeintOflnterest; Air Quality Station @ s [
GSMA-Air Quality Threshold 1 Egog;?es the air quality thresholds in Europe. Air quality thresholds allow to calculate an air quality index ) Pl
. A Device is a tangible object which contains some logic and is produc er andlor consumer of data. A ) > T
ESMEdleacE i Device is always assumed to be capable of c ommunic ating electronically via a network. ‘ -
GSMA-Device Model 2 This captures the static properties of a Device. [ s
GSMAKey Performance Indic ator 1 Key Perfprm_anne Indic atnrl(KPIJ is ;t_ypg Dfperf[?rmance measurement. KPls evaluate the success of ) i
an crganization or of a particular activity in which it engages.
GEMA-OF Street Parking s A site, oﬁsltreet, intended to park _vghn: les, managed independently and with suitable and clearly marked ) i
access points (entrances and exits).
GSMA-On Strest Parking 1 A er&, open space zone, on street, (metered or not) with direct access from a road, intended to park o Pl
vehicles.
GSMA-Parking Access 1 Represents an access peint to a parking site, normally an offstreet parking. ® /SO
GSMA-Parking Spot 1 A& parking spot is an area well delimited where cne vehicle can be parked. o ." (m
GSMA-Road 1 Contains a harmonised geographic and contextual description of a road. [ /‘ (I
GSMA-Service Reguest 1 Civic Issue Tracking: ServiceRequest is an acceptable Open 311 service request. @ & [
GEMA-Service Type 1 Crt..'u: Lssuetral.jmng:.Sgr\.'.meT\;peLsan acceptable 311 service reguest type. A request type can be o Pl
unique to the city fjurisdic tion.
GSMA-Streetlight 1 Streetlight represents a urban streetlight L] .,‘ [m
GSMA-Streetiight Control Cabinet 1 It represents qumpment, usually on street, used to the automated control of a group(s) of streetlights, i.e. ) Pl
one of mere tircuits.
GEMA-Strestight Model 1 It represents a model of streetlight composed by a specific supporting structure model, a lantern model ® Pl
and a lamp model.
GSMA-"Ehicle 2 A harmonised description of a Vehicle L] .,‘ [m
GSMAVehicle Mode] 1 Thlﬁ models a palrtu: ular vehicle model, inc luding all properties which are common to multiple vehicle ) /‘ i
instances belonging to such model.
GSMA-Waste Container 1 Awaste container. L] ./‘ m
G5SMA-Waste Container Model 1 A model of waste container which captures the static properties of a class of containers. ® .,‘ m
GSMA Water Qualty Observed 1 Water Quality ::Iata r!ﬁodel is intended to represent water quality parameters at a certain water mass (river, ) Pl
lake, sea, efc.) section
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GSMA-Weather Alarm 1 It represents a weather alarm intended to raise attention over a forec asted extreme weather condition.
GEMA-Weather Forecast 1 This contains a harmenised description of 2 Weather Forecast.

GSMA-Weather Observed 1 An cbservation of weather conditions at a certain plac e and time.

GSMA-Weather Station 2 PointOflnterest: Weather Station

4.1 Esquemas JSON (JSON-SChema)

Para la definicion de Plantillas se utiliza una simplificacién del estandar de datos AMON
(http://amee.github.io/AMON/ ). Estas, se basan en el formato JSON-Schema, el cual
ofrece un contrato para definir los datos requeridos para una aplicacion dada y la forma
de interactuar con él. Los tipos de datos que encontraremos en un JSON-Schema son:

string : Cadena de texto

number: Numérico

object: Objeto

char: Caracteres Unicode validos
array: Coleccioén de valore

null: Nulo

boolean: Valores true o false

= =4 -4 48 -4 -8 A

Para hacernos una idea veamos un ejemplo de un esquema JSON sencillo:

{
"$schema": "http:/[json  -schema.org/draft - 04/schema#",
"title" : "Product ",
"description”  : "A product from Acme's catalog
"type" : "object ",
"properties” : {
“id" o {
"description"  : " The unique identifier for a product
"type" : "integer "
b
"name": {
"description"  : "Name of the product ",
"type" : "string "
b
"price” : {
"type" : "number"’,
"minimum”: O,
"exclusiveMinimum" : true
}
Ji
"required" : ["id", "name, "price "]
}
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Que validaria como validos JISONs como este:

{
"id" 1,
"name": "A green door ",
"price” 12.50,
"tags" : [' home, "green"]
}

Y como invalido este por no tener el atributo price:

{
“id" 1,
"name": "A green door ",
"tags" : [* homé, "green"]
}

Atributos de un esquema JSON

Podemos ver la referencia completa de la especificacion JSON aqui: http:/json -

schema.org/latest/jsonschemacore.html

{
"$schema": "http://json  -schema.org/draft - 04/schema#",
"tittle” : "Product ",
"description” " A product from Acme's catalog ,
"type" : "object ",
"properties” : {
A
A
A
A
h
"required" [*id", "namé, "price "]
}
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indra

Los atributos mas utilizados en un esquema JON son:

1

A $ s che Nms permite indicar la version del Schema JSON que queremos
usar. 0.4 o 0.3, SOFIA2 se apoya en la versibn 0.4 (http://json -

schema.org/draft - 04/schema#).
fi t i :tindieadun titulo con el que identificar el esquema.

fides cr i:Pepuedeudlizar este atributo para incluir una descripcion de lo

gque va a representar el esquema JSON.
fi t y pRam indicar el tipo que va a representar el esquema.

i pr op e rEsté atribufo es un objeto con las definiciones de propiedades que
definen los valores estéticos de una instancia de objeto. Es una lista no ordenada
de propiedades. Los nombres de las propiedades se deben cumplir y el valor de
las propiedades se definen a partir de un esquema, que debe cumplirse también.

Apatter nPr &pe atiibutee sso un objeto con las definiciones de
propiedades que definen los valores de una instancia de objeto. Es una lista
desordenada de propiedades. Los nombres de las propiedades son patrones de
expresiones regulares, las instancias de las propiedades deben cumplir con el
patrén definido y el valor de la propiedad con el esquema que define esa

propiedad.

Aaddi ti on al:FPermife éndidai sela iastancia JSON puede contener
propiedades que no hayan sido definidas en el esquema. Tiene dos posibles
valores (true o false), para indicar si se admite cualquier propiedad o no. Si no

se aflade la propiedad, se podra incluir cualquier otra propiedad.

A r e q u i Perenitedndicar todas las propiedades que son obligatorias para una

instancia JSON y que como minimo debe incluir. Las propiedades se incluiran

entre corchetes y separadas por el carsgcter

(Este propiedad es obligatoria incluirla en el esquema).

fi $r e Daline una URI de un esquema -que contienen la completa

representacion para esa propiedad.
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Para ampliar la informacién sobre cémo funcionan los JSON-Schema podemos
consultar el documento Modelado de Ontologias

Veamos a continuacién el esquema que siguen algunas de las plantillas existentes en
Sofia2 que soportan el modelo GSMA:

4.2 GSMA-AIr Quality Observed

Con esta plantilla caracterizaremos la observacion de las condiciones de calidad del aire
en un determinado lugar y tiempo.

El JSON-Schema que seguiremos para definir el modelo de datos es el siguiente:

"$schema": "http://json-schema.org/draft-04/schema#",
"title™: "Air Quality Observed",
"type": "object”,
"required": [
“id",
“type”,
"address”,
"dateObserved",
"location"”,
"source",
"precipitation”,
"relativeHumidity",
"temperature”,
"windDirection",
"windSpeed",
"measurand”,
"Co",
"NO",
"NO2",
"NOXx",
"S0O2",
"refPointOfInterest"
1,
"properties": {
"id": {
"type": "string"
h
"type": {
Pagina 10/44
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"type": "string"
b
"address": {
"type": "object”,
"properties": {
"addressCountry": {
"type": "string"
b
"addressLocality": {
"type": "string"
b
"streetAddress": {

"type": "string"

2

"required": [
"addressCountry",
"addressLocality",
"streetAddress”

h
"dateObserved": {
"type": "string"
h
"location": {
"type": "object",
"properties": {
“type": {
"type": "string”
h
"coordinates": {
"type": "array",
"items": {

"type": "number"

3

"required": [
“type”,
"coordinates"

b
"source": {

"type": "string"
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2

"precipitation": {
"type": "integer"

h

"relativeHumidity": {
"type": "number"

h

"temperature": {
"type": "number"

h

"windDirection™: {
"type": "integer"

h

"windSpeed": {
"type": "number"

h

"measurand": {
"type": "array",
"items": {

"type": "string"

b
IICOII: {

"type": "integer"
b
"NO": {

"type": "integer"
h
"NO2": {

"type": "integer"
h
"NOX": {

"type": "integer"
h
"S02": {

"type": "integer"
h
"refPointOfinterest": {

"type": "string"

Pagina 12/44

indra



Indra Data Model FIWARE/GSMA en Sofia2 Sofia a

Ejemplo de Uso:

"Madrid-AmbientObserved-288720804-2816-83-15T11:868:88",
": "AirQualityObserved”,
" EE“
"Madrid"
"Plaza de Espaia”

"2016-83-15T11:00:08/2016-83-15T12:008:808",

“"Point™

"C0, 588, GP, Carbon Monoxide™
"NO, 45, GQ, Nitrogen Monoxide™
"NO2, 69, GQ, Nitrogen Dioxide™
"NOx, 139, GQ, Nitrogen oxides™
"s02, 11, GO, Sulfur Dioxide™

": "280879004-Pza. de Espaiia”

Ver en FIWARE-DATAMODELS
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http://fiware-datamodels.readthedocs.io/en/latest/Environment/AirQualityObserved/doc/spec/index.html
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4.3 GSMA-AIr Quality Station

Con esta plantilla caracterizaremos un punto de interés: Una Estacion de Calidad del
Aire.

El JISON-Schema que seguiremos para definir el modelo de datos es el siguiente:

"$schema": "http://json-schema.org/draft-04/schema#",
"title": "Air Quality Station",
"type": "object",
"properties": {
"address": {
"type": "object",
"properties": {
"addressCountry": {
"type": "string"
h
"addressLocality": {
"type": "string"
h
"streetAddress™: {

"type": "string"

|3

"required": [
"addressCountry"”,
"addressLocality",

"streetAddress”

h
"category": {
"type": "string"
h
"location": {
“type": I'Object”,
"properties": {
"type": {
"type": "string"
h
"coordinates": {
"type": "array",
"items": {

"type": "number"
Pagina 14/44

indra



Indra Data Model FIWARE/GSMA en Sofia2

3

"required": [
"type”,
"coordinates"

b
"name": {
"type": "string"
h
"source": {
"type": "string"
h
"type": {
"type": "string"
b
Ilidll: {
"type": "string"

h

"required"; [
"address",
"category",
"location"”,
"name”,
"source",
“type”,
nig"
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Ejemplo de Uso:

" Esll
"Madrid”
“Plaza de Espana”

"AirQualityStation”,

"Pza. de Espafia”,
": "http://datos.madrid.es”,
"PointOfInterest™,

": "AirQualityStation-ES-Madrid-e84”

Ver en FIWARE-DATAMODELS
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4.4 GSMA-Device

Con esta plantilla caracterizaremos un Device (Dispositivo). Una Estacion de Calidad
del Aire. Un dispositivo es un objeto tangible que contiene alguna légica y es productor
y/o consumidor de datos. Siempre se supone que un dispositivo es capaz de
comunicarse electronicamente a través de una red.

El JSON-Schema que seguiremos para definir el modelo de datos es el siguiente:

"$schema": "http://json-schema.org/draft-04/schema#",
"title": "Device",
"type": "object",
"properties": {
"id": {
"type": "string"
h
"type”: {
"type": "string"
h
"category": {
"type": "array",
"items": {

"type": "string"

h

"controlledProperty™: {
"type": "array",
"items™: {

"type": "string"

h
"controlledAsset": {
"type": "array",

"items": {

"type": "string"

h

"ipAddress": {
"type": "string"

h

"mcc": {

"type": "string"
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"mnc": {
"type": "string"

h

"batteryLevel": {
"type": "number"

h

"serialNumer": {
"type": "string"

h

"refDeviceModel"; {
"type": "string"

h

"value": {
"type": "string"

b

"deviceState": {
"type": "string"

b

"dateFirstUsed": {
"type": "string"

h

"required": [
"id",
“type”,
"category",
"controlledProperty",
"controlledAsset",
"ipAddress",
"mcc”,
"mnc",
"batteryLevel”,
"serialNumer",
"refDeviceModel",
"value",
"deviceState",
"dateFirstUsed"
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Ejemplo de Uso:

": "device-9845A",
“: "Device”,
" "sensor” ],
": ["fillinglLevel”, "temperature” |,
"wastecontainer-Osuna-188"],
": "192.14.56.78",
"214",

" B?“J

". B 7L
.'_'J

": "O84LA™,
": "myDevice-wastecontainer-sensor-345",
": "1=0.22:t=21.2",
" "ok",
": "2014-89-11",

Ver en FIWARE-DATAMODELS

4.5 GSMA-Key Performance Indicator

Con esta plantilla caracterizaremos un Key Performance Indicator (KPI), o lo que es lo
mismo, un Indicador Clave de Rendimiento, un tipo de mediciéon del desempefio. Los
KPIls evallan el éxito de una organizacion o de una actividad particular en la que se
involucra.

El JSON-Schema que seguiremos para definir el modelo de datos es el siguiente:

"$schema": "http://json-schema.org/draft-04/schema#",
"title": "Key Performance Indicator",
"type": "object",
"properties"”: {
"id": {
"type": "string"
h
"type": {
"type": "string"
h
"name": {
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"type": "string"
b
"description”; {
"type": "string"
b
"category": {
"type": "array",
"items™: {

"type": "string"

h
"organization™: {
"type": "object”,
"properties": {
"name": {

"type": "string"

3
"required": [

"name"

h
"provider": {
"type": "object”,
"properties": {
"name": {
"type": "string"

I3
"required": [

"name"

h
"kpiValue": {
"type": "integer”
h
"currentStanding": {
"type": "string"

h
"calculationPeriod": {
"type": "object”,
"properties": {
"from": {

"type": "string"
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2
"to": {
"type": "string"

h
"required": [
"from",

"to"

h
"calculationMethod": {
"type": "string"
h
"calculationFrequency": {
"type": "string"
h
"dateModified": {
"type": "string"
h
"dateNextCalculation": {
"type": "string"
h
"address": {
"type": "object",
"properties": {
"addressLocality": {
"type": "string"
h
"addressCountry™: {

"type": "string"

h
"required": [
"addressLocality",

"addressCountry"

b

"required": [
"id",
“type”,
"name”,
"description”,

"category",

Pagina 21/44

indra



Indra Data Model FIWARE/GSMA en Sofia2 Sofia a

"organization"”,
"provider”,

"kpiValue",
"currentStanding"”,
"calculationPeriod",
"calculationMethod",
"calculationFrequency"”,
"dateModified",
"dateNextCalculation”,

"address"

Ejemplo de Uso:

"kpi-2816-Ciudad-containers-faults”,

": "KeyPerformanceIndicator”,
"Incidencias-Contenedores-Mensual®™,

": "Number of incidences raised on containers per month",
"guantitative™],

"Ayuntamiento de Ciudad”

"Cleaning Service Provider S5.A."

"good”,

"2816-86-081"

"2816-86-38"
": "automatic”,

": "monthly™,

“: "20816-86-29T15:59:89.2247",
": “2816-87-31",

“"Ciudad"”
n ESPII

Ver en FIWARE-DATAMODELS
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4.6 GSMA-Parking Access

Con esta plantilla caracterizaremos un punto de acceso a un parking, normalmente un
parking fuera de la calle.

El JISON-Schema que seguiremos para definir el modelo de datos es el siguiente:

"$schema": "http://json-schema.org/draft-04/schema#",
"title": "Parking Access",
"type": "object",
"properties": {
"id™: {
"type": "string"
h
"type": {
"type": "string"
h
"name": {
"type": "string"
h
"location": {
"type": "object”,
"properties": {
"coordinates": {
"type": "array",
"items™: {

"type": "number"

h
"type": {
"type": "string"

h
"required": [
"coordinates",

"type”

h

"category": {
"type": "array",
"items": {

"type": "string"
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"refOffStreetParking": {
"type": "string"
h
"features": {
"type": "array",
"items™: {
"type": "string"

h
"required": [
“id",
"type”,
"name”,
"location”,
"category",
"refOffStreetParking",

"features"

Ejemplo de Uso:

Ver en FIWARE-DATAMODELS
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