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m Modern Building Energy Systems (BES)
= Are complex

= Bear many sensors from different trades in data silos
[1,2,3]

Are unstructured using different naming schemes
most of the times [1,2,4]

Different bus protocols

Search for errors is time consuming and costly [1,2,5]

[ - Make data available and understandable J

E.ON Energy Research Center




Relationship

Entity Attribute
. predicate _
Subject > Object
Node Property Edge Vertex

A

adjacent to
Room 2
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Formal Knowledge

m Ontologies are used to represent knowledge in a certain domain and enable data exchange between

processes and services
= Formalizing a common set of rules for that domain

m Import of json.schema files based on ontologies

&
QQ

Installa-
tion

)

S e e
T S SR RS VI NP Y

18
19
20
21

22
23
24

=
@ W00~ o B W N
——

¥

"properties”: {

]

[
})

"required”: [

"temperature”: { \

"type": "number",

"description”: "The measured valus from the sensor.”
})
"unit”:-{

"type": "string",
"enum”: [ "Degrees Fahrenheit”, "Degrees Celsius™, "Kelvin"],
"description”: "Unit of the temperature value."
¥
"installedAt": {
"type": "string",
"description”: "Date and time the sensor was installed.”

})

"id",

“type”,

"temperature”,

"unit” /
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Formal Knowledge

m Ontologies are used to represent knowledge in a certain domain and enable data exchange between

processes and services
= Formalizing a common set of rules for that domain
m Import of json.schema files based on ontologies

© Q O
(&

Installa-
tion

O..
o Pt

=NTTR
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/Field Layer \

fLive Data ' = B\

ToNT.
XN

& (@
8 &

-
/Planning \

@ B [J J Static Data

t m 3 different modes:

= NGSI-v2, NGSI-LD, RDF
o /




@ FIWARE

Create New Smart Data Model

Name*

TemperatureSensor

Schema link

Json schema*

03 Data Models (

"$schema™: "http://json-schema.org/schema#",
"$schemaVersion™ "0.0.3",
"$id": "http://test-data-models/dataModel.Device/TemperatureSensor.json",
"description”: "This entity captures the static properties of a temperature sensor”,
"type": "object”,
"properties™: {
"type™: {
"type": "string”,
“enum™: [

"TemneratiireSencnr"

{} Beautify Json | € Load Schema from Github link

E.ON Energy Research Center




0) Data Models

& FIWARE

Search models by name

TemperatureSensor L))

Created by:

Last modified by:

o™

May 25, 2023, 10:25 p.m.

SmartThermostat [

Created by:

Last modified by:

o™

May 25, 2023, 10:26 p.m.

HumiditySensor [}

Created by:

Last modified by:

o™

May 25, 2023, 10:26 p.m.

WeatherStation [}

Created by:

Last modified by:

o™

May 25, 2023, 10:26 p.m.
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S Entities

@ FIWARE

Entities

Select

]

o o o O

Search entities by id

Id

TemperatureSensor:2aafbfeb
TemperatureSensor:69fe1a73
TemperatureSensor:9801f013
TemperatureSensorefad 1693

TemperatureSensor:c66dfd51

Search entities by type

Type

TemperatureSensor
TemperatureSensor
TemperatureSensor
TemperatureSensor

TemperatureSensor

Attributes

E.ON Energy Research Center




EFILARE

g Entities Attribute Name® Attribute Mame*
documentation manufacturer
Attribute Type™ Attribute Type*
Text Text
Attribute Value Attribute Value

o o

Attribute Name™ Attribute Name™
measurementRange modelMame

Attribute Type™ Attribute Type*
MNumber Text

Attribute Value Attribute Value

o o

Attribute Name™ Attribute Name™
temperature Timelnstant
Attribute Type® Attribute Type®
MNurmber DateTime
Attribute Value Attribute Value
19.088186843 2023-05-25720:30:29.130Z
Update

E.ON Energy Research Center



Filter ¥ Label ~ Layout ~ Search Search

Main Graph

. refShelf Tvpes
) ® refStore ® yp
553 Semantics @ Inventoryltem
refStore refStore

refShelf @ Product

\ refStore ® Relationships
refShel

fillsShelf

refSheefShelf refProduct
refStore
O refStore 9]
refShelf

refPhgduct refSh

refShelf o

Detail Level
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Filter ¥ Label v Layout ~

Main Graph

&4 Semantics

urm:ngsi-Id: Inventoryltem 001 urn:ngsi-ld: Product: 002 urn:ngsi-id: Product 003
refPraduct refSlore réfShelf refShelf fi rafSaelf refShelf refShetl
am:ngsi-id-Preduct 001 um:ngsi:ld:Store 001 um n%l.&éw wea0gsi-Id Shelf unit0o4 urrragsi-ld Shelf uniti05
® et refSHRE — AE

fratowre
refSicre

urn:ngsi-id: Store-002
o

Detail Level

refStore

urm ngsi-ld: Product {

refShelf

urncngsi-ld:Sheif unitd02

E.ON Energy Research Center

Search

Types
Shelf
@ Inventoryltem

Store

Relationships
refShelf
fillsShelf



Entity

55 Semantics Name
id
type
refStore
refProduct

refShelf

um:ngsi-ld: Inventoryltem:001

rafPraduct refStore refShelf

Node ID: urn:ngsi-ld:Inventoryltem:001

Value
urn:ngsi-ld:Inventoryltem:001
Inventoryltem
“urn:ngsi-ld:Store:001"
“urn:ngsi-ld:Product:001"

["urn:ngsi-ld:Shelfunit001", "urn:ngsi-ld:Shelfunito...

Type

Relationship
Relationship

Relationship

Main Graph

urn:ngsi-id: Product: 002

urn:ngsi-id: Product: 003

refShelf fillsShelf refShelf refShelf

rch Search

Metadata
i
{}
i
urn:ngsi-ld: Product 004
refShelf refShelf refShelf

E.ON Energy Research Center



5% Semantics

=]

@)FIWARE

urn.ngsi-id. Store 002

Detail Level

urn:ngsi-ld:Inventoryltem:001

refShelf

urn:ngsi-ld:Shelf:unit003

refStore

urn:ngsi-ld:Store:001

E.ON Energy Research Center



Field Layer

Live Data /O—\
Fl o

Static Data \ J

Benefits from using semantics in Io'ﬁ\

m Interoperability

Th.
Storage 1

m Efficient data querying

acentt ,,.""' = Scalable monitoring opportunities
) @ = Remotely deploy algorithms for fault

detection and controls
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