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COSWOt©
Constrained Semantic Web of Things D)
Applications intelligentes et décentralisees sur des objets contraints Fe \f;::'?ég%'g_'zﬁﬁgz 4
utilisant les technologies du Web semantique pour les batiments Budget: 1.05M€
connectes et l'agriculture.

306 personne / mois
https://coswot.qitlab.io/
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Une école de 'IMT

Lyon Saint-Etienne Clermont-Ferrand Paris-


https://coswot.gitlab.io/
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Objectifs de CoSWoT O

CoSWoT une plate-forme pour applications WoT distribuées capable :

(1) d’utiliser des modeles de connaissances en graphes pour spécifier déclarativement
* |la sémantique des messages échangés entre noeuds réseau
* la connaissance du domaine d’une application WoT

(2) de répartir des taches de raisonnement entre des noeuds hetérogenes, dont des
noeuds contraints en bout de réseau, en prenant en compte

! e /¥/
?\ i
* l'infrastructure réseau // \

* les caractéristiques matérielles du noeud

Notre plate-forme permettra de développer des applications WoT
décentralisées et tracables sur un réseau hétérogene.
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CoSWoT Servient Architecture

/ N Semantic Aggregator:
: Aggregates data (minimum,
Semantic Input Output: L mga%(irr?um averaée)
Transforms data into RDF CosIO I T '
I CoKB 1 .
Semantic Service Bus : o oo J gemantlclReasoner.t t
modules (pub/sub) — ’ data from the input stream
\\ CoSWoT Servient J .
Hundred of EnOcean sensors e Flexiblethresholds . &+
deployed in the buildings e Different scale of time and- Space
z @ e View aggregated facts at dn‘ferent
scaleandtime | \ d
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2 Observation temperature (raw measu

‘ sosa:Observation

r‘f

coswot:TemperatureObservation I

coswot:TemperatureSensor

<observation/21611096 pf010096E2 temperature 2021-07-06709:31:51Z> |~sosa:madeBySensor—>

<sensor /001T_temperature>

coswot:TemperatureProperty
sosa:observedProperty—»| <property/pf010096E2_sample1_temperature>
time:Instant |
il » <instant/2021-07-06T09:31:51Z> |

—sosa:resuhﬁme—bl "2021-07-06T09:31:51Z"Mxsd:dateTime |

geo:Feature
sosajhasFeatureOfinterest

sosa:Sample

<sample/pf010096E2 samplel1>

sosa:hasSimpleResult—»‘ "25 CEL"Mcdt:ucum

sosa:Result <<rdftypes>™™"TTTTTTTT qudt:QuantityValue
sosathasResult »| <result/value 25 degree ceisius> 2
qudt:numericValue "25"A\xsd:double

qudt:unit » qudt-unitDEG C

rutes des capteurs
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0 Building Information

potentiellement on
n'a une geometrie

bot:Buildit
bot:Storey "

<storey/stair501 3>

bot:containsZone rdfs:comment

rdfs:label

pour la piece
geo:Feature
geo:Geometry bot:Space
| <geometry/room 501 329 pol ]1—nm v | 501 329> rdfs:label
depend du choix du liris
pour les coordonnées,
rmmwm peux ne pas etre utile rdfs:label

"<crsfliris/room/501_329> POLYGON((0 0) (0 1) (1 1) (1 0) )"*"geo:wktLiteral

The building 501 in t

— Doua Campus
“building 501"
rdfs:comment "stair 501.3"

coswot:hasoﬂginPDinli "room 501.329"

"The meeting room 501.329 . .
at the 3 stairs in the 501 The 3 stairs of the building
building” 501 in the Doua Campus
le liris va faire les lquelle interface de visualisation|
coordonnées OSM GPS est prevu des données -
pour llocaliser les capteurs geometriques? quelle type de geo:Point
requetes?
|/ <point/room 501 329 originPoint
nifs:comment”™ ]
geo asWKT me origin point of the room where all
the room element will be relatively
B iri " — locate
| '<crs/liris/room/501_329> POINT(0,0,0)""geo:wktLiteral g eo: as KT
rdfs: commenl
geo asWKT

| "<https://epsg.io/3857 prettywkt> POINT(x,y,z)"*"geoWktLiteral r

| “<https://epsg.io/..> POINT(x,y,z)"*geoWkiLiteral f

liris: batiment globalement orienté nord-sud
le point de référence de chaque piéce est le point globalement sud-
‘ouest, et au niveau du sol.
I'unité de distance est le métre.
x: le long du mur globalement vers le nord
y: le long du mur globalement vers I'est
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Building a KG from sensors data

##-0bservation- for-Humidity-sensor
#:URI-—-{MeasureID}_{DeviceID}_{ProbeRole}_{ResultTime} 1  @prefix-sosa:-<http://www.w3.0rg/ns/sosa/>: .
S g R 2 @prefix-liris: <http://data.coswot.fr/smartbuilding/liris/id/>".
3 @prefix:pf:-<http://data.coswot.fr/smartbuilding/liris/id/platform/>-.
0b:21611094_010096E2_Humidity 2021-07-06T@9:31:51Z a-sosa:Observation-; el S Gl el MG e
. . e . 5 @prefix-sys:-<http://data.coswot.fr/smartbuilding/liris/id/system/>".
sosa:madeBySensor- sen:@10096E2_Humidity - ; . . ) @prefix sg: <http://data.coswot.fr/smartbuilding/liris/id/space/>".
sosa:observedProperty - prop:010096E2_samplel_relativeHumidity; 7 @prefix-bd: -<http://data.coswot.fr/smartbuilding/liris/id/building/>" .
sosa:resultTime:"2021-07-06T09:31:51Z2"xsd:dateTime" ; @prefix-st:-<http://data.coswot.fr/smartbuilding/liris/id/storey/>-.
sosa:phenomenonTime - inst:2021-07-06T09:31:51Z - ; @prefix-inst: -<http://data.coswot.fr/smartbuilding/liris/id/instant/>-.
sosa:hasFeatureOfInterest spl:010096E2_samplel - ; 10 @preiix FE= <EEEP=;§gaEa-COSW°E-:rjsmartg“i{gingjiirisjigjrSSUIt/:- ;
. . " o IAA . . 11 @prefix-ob: -<http: ata.coswot.fr/smartbuilding/liris/id/observation/>-.
sosa:hasSimpleResult:"52-% cdt:ucum; @prefix-si:-<http://data.coswot.fr/smartbuilding/liris/id/site/>:.
sosa:hasResult rt:value_52_Percent; @prefix-coswot: -<http://data.coswot.fr/smartbuilding/def/coswot#>-.
@prefix-bot: <ttps://w3id.org/bot#>-.
@prefix-spl: -<http://data.coswot.fr/smartbuilding/fayol/id/sample/>.
#:Result-value-of-the-humidity-in-percentage 16 @prefix-seas: -<https://w3id.org/seas/>-. ,
e b i R L AL e L
i : 18  @prefix-unit: <http://qudt.org/vocab/unit/>-.
rt:value_SZ_Percent';s 50§a:R95U1t: qudt:QuantityValue-; 19  @prefix-quantitykind:  <http://qudt.org/vocab/quantitykind/>.
qudt:unit-unit:PERCENT-; @ @prefix-qudt: <http://qudt.org/schema/qudt/>:.
qudt:numericValue-"52"*xsd:double; 21  @prefix-qtype: - <http://qudt.org/vocab/type/>:.
sosa:isResultOf -0b:21611094_010096E2_Humidity_ 2021-07-06T09:31:51Z"; 22 @prefix-rdf:-<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>-.
23 @prefix-rdfs: -<http://www.w3.0rg/2000/01/rdf-schema#>-.
@prefix-xsd: -<http://www.w3.0rg/2001/XMLSchema#>- .

. . . . . @prefix-sent: <http://data.coswot.fr/smartbuilding/liris/id/sensorType/>".
## -time - instant-with-the-time-and-class-associated 26  @prefix-cdt:-<https://w3id.org/cdt/>:.

inst:2021-07-06T09:31:51Z a2 time:Instant; 27  @prefix-saref:-<https://saref.etsi.org/core/>:.

time: inXSDDateTimeStamp:"'2021-07-06T09:31:51Z" " xsd:dateTime. 28  @prefix-time:-<http://www.w3.0rg/2006/time#>.
@prefix-ssn: <http://www.w3.0rg/ns/ssn/>:.

##-sample- links - to-properties-via-ssn:hasProperty @prefix-prop: -<http://data.coswot.fr/smartbuilding/fayol/id/property/>.

spl:010096E2_samplel-a-sosa:Sample-;
ssn:hasProperty prop:010096E2_samplel_C02Concentration-;
ssn:hasProperty prop:010096E2_samplel_relativeHumidity - ;
ssn:hasProperty-prop:010096E2_samplel_Temperature:-;




Triple store SBLirisRL (2021-02-10 to
2021-12-21)

| @ Al
1- GraphDB triple store + OWL RL activated
Class
2- Explicit triples: 17, 259 triples
Inferred triples: 104,288 triples
Total triples: 121, 547 triples sos:Result
Expansion factor: 7.0

sos:0Observation

s0s:Sensor

3- Two named graphs
http://data.coswot.fr/onto

http://data.coswot.fr/sensors T
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Filters x Tabular view Chart view
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Acknowledgment. This is a demo for consuming smart bullding dataset developped within the framework of the ANR project CoSWoT. More details at hitps //coswot gitiab o/

From raw data to Dashboard
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Server Manages the sensors

http request to get the data
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https://research.mondeca.com/coswot/smartbuilding/server/actions/query?

sensorLocation&startDate&endDate&functionOnData&sensorType&minValue

&max\Value

SensorLocation
startDate & endDate
functionOnData

sensorType g

minValue
maxValue
i
™ 4/--'
P
-


https://research.mondeca.com/coswot/smartbuilding/server/actions/query?sensorLocation=%7b%7blabel%7d%7d&startDate=%7b%7bdatetime%7d%7d&endDate=%7b%7bdatetime%7d%7d&functionOnData=%7b%7bfunction_enum%7d%7d&sensorType=%7b%7bsensorType_URI%7d%7d&minValue=%7b%7bfloat%7d%7d&maxValue=%7b%7bfloat
https://research.mondeca.com/coswot/smartbuilding/server/actions/query?sensorLocation=%7b%7blabel%7d%7d&startDate=%7b%7bdatetime%7d%7d&endDate=%7b%7bdatetime%7d%7d&functionOnData=%7b%7bfunction_enum%7d%7d&sensorType=%7b%7bsensorType_URI%7d%7d&minValue=%7b%7bfloat%7d%7d&maxValue=%7b%7bfloat
https://research.mondeca.com/coswot/smartbuilding/server/actions/query?sensorLocation=%7b%7blabel%7d%7d&startDate=%7b%7bdatetime%7d%7d&endDate=%7b%7bdatetime%7d%7d&functionOnData=%7b%7bfunction_enum%7d%7d&sensorType=%7b%7bsensorType_URI%7d%7d&minValue=%7b%7bfloat%7d%7d&maxValue=%7b%7bfloat
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Node-RED is a flow-based development tool for connecting hardware 3 4‘. We
. . . . COsSwot
devices, APIs and online services together for the Internet of Things 9

Node-RED

Node-RED provides a browser-based flow editor, which can be used
to create JavaScript functions

@< Node-RED

i debug - -

MA PAGE WEB

common

Inyoct Q
Start &

wi_temp

calch
o

hilp request
status

Q

last valuve temperature

Q
last value 331 temp

function



Node-RED add-on modules

Node-RED Dashboard
This module provides a set of nodes in Node-RED to
quickly create a live data dashboard

v slidert Title of chart

Title of Gauge1

slider?
sliderd
‘ 55 Title of Gauge3

Pie Chart

Horizontal Bar Chart

Node-RED-ui-table

Node to displays data as table

0, O
coswot©

O

Node-RED dashboard

Name Age Favourite ... Date Of Bi... .

’Kazuhito Yokoi | 35 | red N 12/09/1983

Oli Bob 12 red 12/08/2017

Mary May 1 blue 14/05/1982

Christine Lobo... |42 green 22/05/1982 ’

Brendon Philips | 125 orange 01/08/1980 I

Margret Marm... | 16 yellow 31/01/1999 'j;,‘(-/"
1\




First page

ashboard Results

Start & uri_temp

Latest Value Temperaturs
: mperature
Iast value concentration Latest Value Concentration
Latest Value Humidity:

Latest Value Tempersturs

Start &
Latest Vaiue Concentration
Lafest Value Humidity
Start & Latzst Value Temperaiure
url_conc Latest Valve Concentrabion
uri_humi Isst value humidity Lstest Vaive Humidity
function Last 10 values Humidity
function Last 10 values Temperaturs
Latest
custom U wi__bar_chart function Last 10 values Concentration
20"
cusiom * Temp urf_line_chart hitp request move msg.temp Temperature chan
300°* function Conc url_line_chart htty move msg.con Concentration chant
26 Jumidity Humi url_lins_chart move msg.hum Humidity chart
function text
1 min function Shider
switch function
o max function
Sider
all* Choice define giobal value choice
Button
Location Sensor
timestamp * date dsy To

From

86340000 * time input
0 time input

ASAS AR AS AT A RS

show dialog

Q\,;
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Second page :

C)

)
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) O O
2 Dashboard Results coswot

= Table Visualization

9

501.309

501.309

Stary |~ function b hitp request - table 1
\\ json = ui_control
function - To - set flowto | — function —_
\ - & " o 3 )
Enter function switch - —
function - From ([~ set flowfrom (O~ function _— | \ function — | show dialog g »
// W
Choice - function e
min - function - switch " / function —_—
b Slider -
max = function = swatch 1 \ set flow.slidert
Siider \ °
set flow.slider2
L :
function —_—
f Location Sensor |
all \
{ Sensor Type (]
263400007 O e @ time input [ ——i~_
‘ 000 * e timeinput O ——=_ function

Temperature DEG_C 01008130_Temperature 2022-02-01T09:28:427

Humidity PERCENT 01008130_Humidity 2022-02-01T09:28:427

Concentration PPM 01008130_CO2 2022-02-01T09:28:427
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Conclusion D)

Implémentation d’un tableau de bord personnalisé avec des
données sémantiques.

Node-RED présente une approche de prototypage rapide et
facile a déployer

La solution est disponible en ligne
https://smartbuilding-dasboard-liris.research.mondeca.com/

Faire une version distribuee avec raisonneur intégreé pour etudier
les collaborations inter-servients


https://smartbuilding-dasboard-liris.research.mondeca.com/

coswot
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Thanks!
Merci pour votre attention.
https://coswot.gitlab.io/ :
contact-coswot@liris.cnrs.fr
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