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. The SAREF ontology context
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* The SAREF ontology context

= SAREF is not intended to replace existing standards, its intention is
to link information coming from different smart appliances, based
on different standards

= SAREF is the core model to connect smart appliances from all
domains

=  As different domains have different information needs, extensions
of SAREF will be defined to tune the standard for a domain
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SAREF family of ontologies

http://saref.linkeddata.es/ Catalogue (upwm’s site, not official)

SAREF extensions registry

Here you can find the list of SAREF familiy of ontologies

Filter by title or domain:

Serialization

Ontology $

SAREF: the Smart
Appliances REFerence
ontology @

SAREF extension for
environment @

o
o

SAREF extension for
building devices @

SAREF extension for
energy ©@

Includes:

* SAREF ontology
 SAREF4ENVI

* SAREF4BLDG
 SAREF4ENER

a
*

License

a
*

Authors

[ Laur

| Laura Danlele

“

Language ¢

Domain

a
b4

Description

g

The Smart Appliances REFerence
(SAREF) ontology is a shared model of
consensus that facilitates the matching
of existing ... See more

This ontology extends the SAREF
ontology for the environment domain,
specifically for the light pollution
domain, including ... See more

This ontology extends the SAREF
ontology for the building domain by
defining building devices and how they
are located in ... See more

SAREF4ENER is an extension of SAREF
for the Energy domain that was created
in collaboration with Energy@Home ...
See more

To be included (when available):

SAREFACITY
SAREF4INMA
SAREFAAGRI
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. SAREF4BLDG - Problems and goal

= Problems
o No clear taxonomy of devices in IFC
« Concepts in IFC organized by architectural views
« Different devices in different views
o No direct mapping from saref :Device to a concept in ifcOWL
* i.e., thereis no ifcowl:Device

» Goal: To extend SAREF to cover building devices and
appliances from IFC (and their properties)
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In IFC Devices appear in different “views”

Controls Electrical HVAC Plumbing fire Structural analysis
protection
(actuator, alarm, (audio visual (burner, chiller, boiler, (energy conversion
controller, etc.) appliance, lamp, etc.) (interceptor, sanitary device, flow storage
electric motor, etc.) terminal, etc.) device, etc.)

Domain specific

Shared (shading device)

Core (transport element)
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Which device types are defined in ifcOWL?

Ontology metrics:

 Difficult to find all the devices

Metrics
manua"y Axiom 20480
Logical axiom count 13742
. ‘ Class count 1300
- MaSSIVe OntOIOgy Object property count 1578
rtv count 0
 Impossibleto do so automatically | v coun 1155
DL expressivity ALCIQ
— No hierarchyfor “Device” in ifcOWL
Class axioms
— No documentationforterms (could SubClassOf axioms count 5005
d . . N LP EquivalentClasses axioms count 0
eteCt Mma p p In gs usin g ) DisjointClasses axioms count 2429
GClI count 0
e Common ancestor for devices is Hidden GCI Count 0
i f C E l eme nt : Object property axioms
“ . . . SubObjectPropertyOf axioms count 0
— “Elements are physically existent objects, EquivalentObjectProperties axioms count 0
H H InverseObjectProperties axioms count 94
d |thOUgh they mlght be VOId elementsf DisjointObjectProperties axioms count 0
such as holes... Exa mples of elements ina FunctionalObjectProperty axioms count 1439
oy e . InverseFunctionalObjectProperty axioms count 0
building construction context are walls, S raneRNeOblectPropery axioms oo o
floors, windows and recesses” Srmmaseniincion s sinme s °
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. Building devices in SAREF and IFC

v

v Thing
> BuildingObject
BuildingSpace

I Command

I Commodity

[ DateTimeDescription

=~ DayOfWeek

v Device
DoorSwitch
EnergyMeter
LightSwitch
Meter
Sensor
SmokeSensor
Switch

TemperatureSensor

WashingMachine
v DeviceCategory
© BuildingRelated
v EnergyRelated
Generator
Load
Storage
v FunctionRelated
Actuator
Appliance
HVAC
Lighting
Meter
MicroRenewable
Multimedia
Network
Sensor

[N NuuntimmuMNMaccuimeinm

>

Common
ancestor.
Too broad.

v

Many "subclassOf’
mappings needed or the
implementation of a specific
hierarchy

v

>

One mapping is not enough.

IfcBuildingElement
IfcCivilElement
IfcDistributionElement

v

v

4vVvVVvVYVYYY

>

IfcDistributionControlElement
IfcActuator
IfcAlarm
IfcController
IfcFlowlnstrument
IfcProtectiveDeviceTrippingUnit
IfcSensor
IfcUnitaryControlElement
IfcDistributionFlowElement
IfcDistributionChamberElement
IfcEnergyConversionDevice <

IfcFlowController
IfcFlowFitting
IfcFlowMovingDevice
IfcFlowSegment
IfcFlowStorageDevice

IfcElectricFlowStorageDevice <
IfcTank

IfcFlowTerminal
IfcAirTerminal

IfcAudioVisualAppliance <«
IfcCommunicationsAppliance

IfcElectricAppliance <€

IfcFireSuppressionTerminal

IfcLamp

IfcLightFixture

IfcMedicalDevice

IfcOutlet

IfcSanitaryTerminal

IfcSpaceHeater

! IfeStack Termrinats =

! lfeWasteFermingd =
IfcFlowTreatmentDevice

IfcErententAssembty =
IfcElementComponent

>

IfcBuildingElementBart
IfcDisecgteAcgesSory
IfcFastené»
IfcMecfanicaiFasgener

J#cReinforcingElemeént

IfcVibrationlsolator

IfcFeatureElement

I IfcFurnishingElement
IfcGeographicElement
IfcTransportElement
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SAREF4BLDG - Extracting requirements from IFC

 Approach followed:
1. Identify devices:

e Review all IFC terms

e Check their descriptions: Do they
include the term “device”?

IFC4 - Addendum 1 [Final Standard] © 1996-2015 buildingSMART International Ltd.
Cover page 1. Scope 5. Core data schemas A. Computer interpretable listings E. Examples
Contents 2. Normative references 6. Shared element data schemas B. Alphabetical listings F. Change logs
Foreword 3. Terms, definitions, and abbreviated terms 7. Domain specific data schemas C. Inheritance listings Bibliography
Introduction 4. Fundamental concepts and assumptions 8. Resource definition data schemas D. Diagrams Index

7.2.3.5 IfcController
7.2.3.6 IfcControllerType
7.2.3.7 IfcFlowInstrument

7.2.3.5 IfcController

7.2.3.8 IfcFlowInstrumentType Natural |anguage names
7.2.3.9 IfcSensor

7.2.3.10 IficSensorType Change log
7.2.3.11 IfcUnitaryControlElemen
7.2.3.12 IfcUnitaryControlElemen
7.2.4 Property Sets

7.2.4.1 Pset_ActuatorPHistory
7.2.4.2 Pset_ActuatorTypeComip
7.2.4.3 Pset_ActuatorTypeElectn
7.2.4.4 Pset_ActuatorTypeHydra A controller may be physical (having placement within a spatial structure) or logical (a software interface or aggregated within a programmable physical controller).
7.2.4.5 Pset_ActuatorTypeLinear.

7.2.4.6 Pset_ActuatorTypePneun

7.2.4.7 Pset_ActuatorTypeRotatic

7.2.3.5.1 Semantic definitions at the entity
Entj

A controller is a device tha

onitors inputs and controls outputs within a building automation system.

HISTORY New entity in IFC4

7.2.4.8 Pset_AlarmPHistory Attribute definitions
7.2.4.9 Pset_AlarmTypeCommor # Attribute Type Cardinality Description C
7.2.4.10 Pset_ControllerPHistory ] PredefinedType IfcControllerTypeEnum [0:1] X

7.2.4.11 Pset_ControllerTypeCon
7.24.12 Psel_ControllerTypeFlo: - Formal Propositions
7.2.4.13 Pset_ControllerTypeMul
7.2.4.14 Pset_ControllerTypePro

7.2.4.15 Pset_ControllerTypePro CorrectPredefinedType Sn;r;; g\gFmeEdgﬁhedType attribute is unset (e.g. because an IfcControllerType is associated), or the inherited atiribute ObjectType shall be provided, if the PredefinedType is set to
7.2.4.16 Pset_ControllerTypeTwc '
7.2.4.17 Pset_FlowInstrumentPH

Rule Description

CorrectTypeAssigned | Either there is no controller type object associated, i.e. the IsTypedBy inverse relationship is not provided, or the associated type object has to be of type IfcControllerType

Extending the SAREF ontology for building devices andtopolog



SAREF4BLDG - Extracting requirements from IFC

* Approach followed: NG

e S: (n) lamp (an artificial source of visible illumination)

1. Iden tlfy devices: o direct hyponym | full hyponym

o direct hypernym | inherited hypernym | sister term

e S: (n) source of illumination (any device serving as a source of

e Review all IFC terms - AT

S: (n) device (an instrumentality invented for a particular
purpose) "the device is small enough to wear on your wrist";

e Check their descriptions: Do they
include the term “device”?

" . ” . accomplishing some end)
® If no “device , CheCk Wlth thesa urus e S: (n) artifact, artefact (a man-made object taken
as a whole)
(WOI"d N et) e S: (n) whole, unit (an assemblage of parts that
is regarded as a single entity) "how big is that
° Lamp: Alam P is an artificial ||ght part compared to the whole?": "the team is a
unit"
source such as a light bulb or tube * S: (n) object, physical object (a tangible
L. and visible entity; an entity that can cast
(f rom the IFC defl niti On) a shadow) "it was full of rackets, balls
and other objects”
. - Vs . e S: (n) physical entity (an entity that
2. Extend with devices’ properties e

e S: (n) entity (that which is
perceived or known or
inferred to have its own
distinct existence (living or
nonliving))

e S: (n) lamp (a piece of furniture holding one or more electric light bulbs)
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Requirements formalization

o Responsible Category q
Identifier partner (1.N) Competency Question Answer Extracted from (provenance)
A building represents a structure that provides shelter for its occupants or contents and stands in one place.
What is a building? The building is also used to provide a basic element within the spatial structure hierarchy for the components
bldg1 UPM building of a building project (together with site, storey, and space).
bldg2 UPM device A building can contain devices
Shading devices are purpose built devices to protect from the sunlight, from natural light, or screening them
from view. Shading devices can form part of the facade or can be mounted inside the building, they canbe  http://www.buildingsmart-tech.org/ifc/IFC4/Add1/html/schemalifcsharedbldgelem
bldg3 UPM fcSharedBldc What is a shading device? fixed or operable. ents/lexical/ifcshadingdevice.htm
IfcBuildingC
ontrolsDoma An actuator is a mechanical device for moving or controlling a mechanism or system. An actuator takes http://www.buildingsmart-tech.org/ifc/IF C4/Add1/html/schemalifcbuildingcontrols
bldg4 UPM in What is an actuator? energy, usually created by air, electricity, or liquid, and converts that into some kind of motion. domain/lexicallifcactuator.htm
An alarm is a device that signals the existence of a condition or situation that is outside the boundaries of
IfcBuildingC normal expectation or that activates such a device.
ontrolsDoma http://www.buildingsmart-tech.org/ifc/IF C4/Add1/html/schemalifcbuildingcontrols
bldg5 UPM in What is an alarm? Alarms include the provision of break glass buttons and manual pull boxes that are used to activate alarms.  domain/lexical/ifcalarm.htm
A controller is a device that monitors inputs and controls outputs within a building automation system.
IfcBuildingC
ontrolsDoma A controller may be physical (having placement within a spatial structure) or logical (a software interface or  http://www.buildingsmart-tech.org/ifc/IFC4/Add1/html/schemalifcbuildingcontrols
bldg6 UPM in What is a controller? aggregated within a programmable physical controller). domain/lexicallifccontroller.htm
A flow instrument reads and displays the value of a particular property of a system at a point, or displays the
difference in the value of a property between two points.
Instrumentation is typically for the purpose of determining the value of the property at a point in time. It is not
lfcBuildingC the purpose of an instrument to record or integrate the values over time (although they may be connected to
ontrolsDoma recording devices that do perform such a function). This entity provides for all forms of mechanical flow http://www.buildingsmart-tech.ora/ifc/IF C4/Add 1/html/schemalifcbuildingcontrols
bldg7 UPM in What is a flow instrument? instrument (thermometers, pressure gauges etc.) and electrical flow instruments (ammeters, voltmeters etc.) domain/lexical/ifcflowinstrument.htm

Responsible Category

Identifier partner (1.N) Competency Question Answer Extracted from (provenance)
IfcBuildingC
ontrolsDoma Which properties has a no relevant, however is worth keeping the requirement as rejected for the records. http://www.buildingsmart-tech.org/ifc/IFC4/Add 1/html/schemalifcbuildingcontrols
bldg69 UPM in controller? domain/pset/pset_controllertypecommon.htm
IfcBuildingC
ontrolsDoma Which properties has a flow no relevant, however is worth keeping the requirement as rejected for the records. http://www.buildingsmart-tech.org/ifc/IF C4/Add 1/html/schemalifcbuildingcontrols
bldg70 UPM in instrument? domain/pset/pset_flowinstrumenttypecommon.htm
IfcBuildingC
ontrolsDoma no relevant, however is worth keeping the requirement as rejected for the records. http://www.buildingsmart-tech.org/ifc/IFC4/Add 1/html/schemalifcbuildingcontrols
bldg71 UPM in Which properties has a sensor? domain/pset/pset_sensortypecommon.htm
- Standard: string. The designation of the standard applicable for the definition of the characteristics of the
tripping_unit.
Which properties has a - Limiting terminal size: real. The maximum terminal size capacity of the device. Usually measured in square  hitp://www.buildingsmart-tech.org/ifc/|FC4/Add 1/html/schemalifcelectricaldomain
bldg72 UPM IfcElectricalC protective device tripping unit?  metre (m2). Ipsetipset_protectivedevicetrippingunittypecommon.htm
IfcBuildingC
ontrolsDoma Which properties has a Unitary  no relevant, however is worth keeping the requirement as rejected for the records. http://www.buildingsmart-tech.org/ifc/IF C4/Add 1/html/schemalifcbuildingcontrols
bldg73 UPM in control element? domain/pset/pset_unitarycontrolelementtypecommon.htm
- Media source: string. Indicates media sources and corresponding names of ports (IfcDistributionPort with
FlowDirection=SINK and PredefinedType=AUDIOVISUAL) or aggregated audio/video components
(IfcAudioVisualAppliance).
IfcElectrical Which properties has a audio - Audio volume: real. Indicates discrete audio volume levels and corresponding sound power offsets, if http://www.buildingsmart-tech.org/ifc/IFC4/Add1/html/schemalifcelectricaldomain
RO Limka Amanin imiinl amnliamann mmlinahin AMinainm sinbinn anmcs ba fnbasmoalabad Alannsiond fn cintin fmm b, PUT [
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)
8 Development process

IFC datatype Transformation to OWL
logical datatype property with range xsd:boolean » #
boolean datatype property with range xsd:boolean prO tege

natural datatype property with range xsd:nonNegativelnteger

integer datatype property with range xsd:integer

string datatype property with range xsd:string

{string} datatype property with range xsd:string

Real (associated to a object property that would be used to link to an instance of Google refine
P_SINGLEVALUE) saref:Measurement

real (associated to a two object properties (one for maximum value and another for
P_BOUNDEDVALUE) minimum value) that would be used to link to an instance of

saref:Measurement

ratio object property that would be used to link to an instance of
saref:Measurement

real ratio object property that would be used to link to an instance of
saref:Measurement

normalised ratio object property that would be used to link to an instance of
saref:Measurement

positive ratio object property that would be used to link to an instance of
saref:Measurement

complex objectproperty with openrange

Transformation patterns

Extending the SAREF ontology for building devices andtopology — LDAC2018



Development process

’ Requirement |
! Responsible  Category .
Identifier partner (1-N) Competency Question Answer Extracted from (provenance)
s a structure that provldes shelterfor Its ou:upanls or contents and stands | - -
The building is also u: e componenls
bldg1 UPM building of a building project (togdger with site, storey, and spaoe)
bldg2 UPM device A building can
Shading devices are purpose Byjlt devices to protect from the sunlight, from natural light, or screening them
from view. Shading devices can Ngm part of the facade or can be mounted inside the building, they can be  http:/A ~ olifc/IFC4/Add 1/
bldg3 UPM fcSharedBId¢ What is a shadjhg devije? fixed or operable. ents/lexicallifcshadingdeltice. hlm
IfcBuildingC
ontrolsDoma An actuator is a mechanical device for Mgving or controlling a mechanism or system. An actuator takes http:/A i h.org/ifc/IFCA/Ad 1/t trols
bldg4 UPM in What is an acfliator? energy, usually created by air, electricity, YJiquid, and converts that into some kind of motion. domain/lexicallifcactuator.fgm
An alarm is a device that signals the existen8g of a condition or situation that is outside the boundaries of
IfcBuildingC normal expectation or that activates such a deWge.
ontrolsDoma I IFC4/Add1/t trols
bldg5 UPM in What is an gfarm? Alarms include the provision of break glass buttons\gnd manual pull boxes that are used to activate alarms.  domain/lexicallifcalarm.htm
controller is a device that monitors inputs and cont outputs within a building automation system. N
lfcBuildingC -— — GOL ) Ie refine
ontrolsDoma ANontroller may be physical (having placement within a sNgtial structure) or logical (a software interface or fc/IFC4/Add1. rols
bldg6 UPM in What is a gbntroller? agWegated within a programmable physical controller). domain/lexicallifccontroller.htm }
A floY instrument reads and displays the value of a particular PAgperty of a system at a point, or displays the [
differdgce in the value of a property between two points.
Instruméigtation is typically for the purpose of determining the value JR¢he property at a point in time. It is not )
lfcBuildingC the purpdfe of an instrument to record or integrate the values over tim&although they may be connected to .
ontvo\sDoma recording vices that do perform such a function). This entity provides fOyall forms of ical flow h.org/ifclFC4/Add 1/t I trols [
- Um T B A ﬁ

s4bldg:Cdmpressor rdf:typg owl:Class;

rdfs:label "Cotpressor'@en;

rdfs:subClassOf s4bldg:FlowMovingDevic

### Provenance information for class definition

prov:hadPrimarySource
schemalifchvacdomain/lexical/ifccompressor.htm>;

### Provenance information for class properties

prov:hadPrimarySource

### Mapping to ifcOWL classes

rdfs:comment "A compressor is a device that compresses a

schemalifchvacdomain/pset/pset_compressortypecommon.htm>;

id typically used in a refrigeration circuit."@en

<http://www.buildingsmart-tech.org/ifc/IFC4/Add1/html/

<http://www.buildingsmart-tech.org/ifc/IFC4/Add1/html/

VY

ﬁseeAlso <https://w3id.org/ifc/IFC4 ADD1#lfcCompressor>. 6
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Development process

Compressor? ressors. Usually measured in milimeters (mm).
( - refrigerant class: {CFC (CDoroﬂuorocarbons), HCFC (Hydrochlorofluorocarbons), HFC
: rocarbons, ammonia, CO2, H20, etc.}. Refrigerant class used by the condenser.

CECS ons. HCFC: Hydrochlorofluorocarbons. HFC: Hydrofluorocarbons.

xternal surface area\real. External surface area (both primary and secondary area). Usually measured in
uare metre (m2).

-in ea: real. Internal surface area. Usually measured in square metre (m2).

- internal refriyerant volume: real. Internal volume of condenser (refrigerant side). Usually measured in cubic

m ;
internal water v&lumeé\real. Internal volume of condenser (water side). Usually measured in cubic metre
3).
no area: real. Nominal heat transfer surface area associated with nominal overall heat L ‘
ansfer coefficient. UsOglly measured in square metre (m2). -_— - —
Which properties has a nominal heat transfer cOgfficient: real. Nominal overall heat transfer coefficient associated with nominal heat ‘ -
Condenser? ansfer area. Usually measyred in Watts/m2 Kelvin. ‘

### Class definition

:Condenser rdf:type owl:Class;

rdfs:subClas§Of :EnergyConversionDevice )
[ rdf:type owl:Restriction;
owl:onProperty :externalSurfaceArea;

[ saref:Device
ow]:allValuesFrom saref:Measurement !

. ]

] b saref:measures |
. . ]

[ rdfitype owl:Restriction; Property !

wiltonpr TR inters ARl . ' saref:makes

0 © operty :I olume ; Measurement ---- sarefiisMeasuredin ------- |

owlallValuesFrorQ saref:Measureme i

I
I
1 1 |
I
| 1
, . N saref:Measurement |saref:UnifOfMeasure |
rar.

4
e owl:Restriction ’ :saref:hasTimeStamp:: dateTime (F)

owl:onProperty :internalWaterVolume ; (1.1) sarefhasvalue . saref-Property

owl:allValuesFrom saref:Measurement ! :
] , '---- saref.relatesToProperty ----'

‘
0]

[ rdf:type owl:Restriction;
wl:onProperty :refrigerantClass ;
owl:allValuesFrom xsd:string

]...
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https://w3id.org/def/saref4bldg

Powered by
1---geo:location -------------- >| geo:SpatialThing [€-------------------- geo:location - - -,
| |
| JA |
| |
| |
| |
| |
: --hasSpace ------------- A - -contains  ---------------- £ |
| | | | | | | |
i i - <<owl:inverseOf>> - - - : i i~ <<owliinverseOf>> -- - ! i
[ [ : YI ! | V :
Building (< —\il —————— isSpaceOf --- > BuildingSpace [<- —\tl ————— isContainedIn - - - - -+ PhysicalObject
- S |
o !
: : I I
| | | |
! ! l l
| 1
| L. _l |
| hasSpace ! BuildingObject saref:Device
|

- isSpaceOf ------ Z} Z}

BuildingDevice
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BuildingObject

BuildingDevice

DistributionDevice

DistributionControlDevice I

A—' Actuator I-—|>| saref:Actuator

Controller

ProtectiveDeviceTrippingUnit I

Flowinstrument

UnitaryControlElement
- DistributionFlowDevice I

EnergyConversionDevice I

FlowController
FlowMovingDevice
FlowStorageDevice

FlowTerminal

FlowTreatmentDevice

ShadingDevice
TransportElement
Vibrationlsolator

https://w3id.org/def/saref4bldg

DistributionFlowDevice

e —

|EnergyConversionDeM | FlowController ‘

| b

A
.!>

AirToj#Heat Damper
Covery

' Boiler Control

|| ElectricTime

FlowStorageDevice

| FlowTreatmentDevice |

DuctSilencer

20515 FlowMeter

Chiller

o .o
e
«
g
S
o)

Condenser Vel

CooledBeam

ElectricGenerator
ElectricMotor
Engine
EvaporativeCooler
Evaporator
HeatExchanger
Humidifier
SolarDevice

Transformer

TubeBundle

ProtectiveDevice

SwitchingDevice

ElectricFlow
StorageDevice

Interceptor

FlowMovingDevice

Compressor

FlowTerminal

AudioVisual
Appliance

Communication
Appliance

| | Electric
Appliance

| |FireSuppression
Terminal

MedicalDevice
Qutlet

SanitaryTerminal
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Modelling Measurements
Aligned with SAREF4ENVI
- Adopted in SAREF v2

Shading device ‘back to ToC or Class ToC!

............................................................................

IRI: https://w3id.org/def/saref4bldg#ShadingDevice

Shading devices are purpose built devices to protect from the sunlight, from natural light, or screening them from view.
Shading devices can form part of the facade or can be mounted inside the building, they can be fixed or operable.

has super-classes

i ¥ S
Building device »~7 AN
solar reflectance °P only,ﬁeasurement \\
solar transmittance °P $|Iy Measurement 1
thermal transmittance 9 only Measurement l
visible light reflectance 8P only Measurement ,’

visible light transmlttanceQP\only Measurement,, 4
is external 9 only boolean ~~ ’,l

- -
mechanical operated 9 ¢ only boolean

m dp 0n|y Stnng .............
shading device type dp only string
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. It ended upin...

e Based on IFC standard

— 1SO 16739:2013 Industry Foundation Classes (IFC) for data sharingin the
construction and facility management industries

— Buildingsmart IFC4 http://www.buildingsmart-tech.org/ifc/IFC4/Add1/html/

98 ontological requirements

— Devices in buildings

e Extension:

— 72 classes (67 defined in SAREF4BLDG and 5 reused from the SAREF and geo
ontologies)

— 179 object properties (177 defined in SAREF4BLDG and 2 reused from the
SAREF and geo ontologies)

— 83 datatype properties (82 defined in SAREF4BLDG and 1 reused from the
SAREF ontology)
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.. Available resources

 Technical report: ETSI TR 103 411 “SmartM2M Smart Appliances
SAREF extension investigation”

— Use cases

— Requirements

 SAREF4BLDG specification: ETS/ TS 103 410-3 “SmartM2M; Smart
Appliances Extension to SAREF; Part 3: Building Domain”

— URI: https://w3id.org/def/sarefdbldg

* GitHub repository:

 https://github.com/mariapoveda/saref-ext
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. Conclusions & Next Steps

= Balance of domains experts and ontology engineers
o Enumeration types
o Missing domain knowledge? Probably

Impact on SAREF - SAREF v2

» Mechanisms for updates
o SOSA/SSN
o LBD ontologies

o Custom datatypes
o Etc.

» (Guidelines and technological support for extensions
o Schema.org, SPAR ontologies, etc.
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. Questions?

Thanks for your attention :)
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® Some technologies used

]
, B OntGlogy Pitrall Scanner!
= Ontology evaluation Om ® o —
o OOPS! OntOlogy Pitfall Scanner AL S R
http://oops.linkeddata.es/ e

= Vocabulary documentation

o HTML: Widoco
https://qithub.com/dgarijo/Widoco/

vocab.linkeddata.es

T e L

Grwr | v O
o= a

s B

== o

o Vocabulary registry __smartcitylinkeddata.es

¢ OEG vocabularies “ ' A S L R o

http://vocab.linkeddata.es/
« Smart Cities hitp://smaricity.linkeddata.es/

o Vocabulary distributed development
o OnToology http://ontoology.linkeddata.es/  .....commmasmmors T
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