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WHAT IS BRAIN-IOT

Q

EU RESEARCH PROJECT 12 PARTNERS
« Co-funded by the Horizon 2020 programme * January 2018 — December 2020 *  From 5 European countries: Italy, Germany,
of the European Union Spain, France and UK
* Research and Innovation Action * Including SMEs, Industry and Academy
«  Eclipse Papyrus and Eclipse SensinAct *  BRAIN-IOT is part of the 1oT-ESPP cluster » Strong relationship with OSGi Alliance

» European loT Large Scale Pilots projects
» Strong involvement in W3C consortium to
define the WoT standard
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BRAIN-IOT FOCUS

Framework for composability and
deployment of heterogeneous loT
platforms

Considering:
Complex scenarios involving smart
autonomous actuation
Critical requirements in terms of
dependability, security, privacy and
safety

Tightly integrated IoT and CPS systems
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OPEN ISSUES IN IOT DOMAIN ©-

HETEROGENEITY AND (LACK OF) INTEROPERABILITY

Difficulty to generically "bind” Al and ML solutions to loT
and CPS platforms

Lacking a solution that enables collaboration to achieve
common tasks

Heterogeneity of protocols, APIs, device models and data
interchange formats hamper interoperability in loT

Autonomous actuation in loT systems calls for strong
security requirements A comprehensive solution able to give back control of
privacy aspects to users is still missing

SUSTAINABLE BUSINESS MODELS

Many loT solutions on the market adopt fully centralized,
cloud-oriented approaches but singular point of failures
makes survivability and resiliency difficult in the long term

loT platforms focused on verticals often associated with
technology stacks
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BRAIN-IOT FEATURES

loT Cross-Platform Interoperability & Federation

Fully de-centralized, composable and
dynamic federations of
heterogeneous loT platforms

Facilitates the deployment of
smart, cooperative behavior by
employing modular Al features

Adoption of shared semantic models

Model-based
approach

Establish Authentication,
Authorization and Accounting
(AAA)

Embedded privacy-awareness and
privacy control features
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Dynamic commissioning and
reconfiguration choosing among
available platforms, modules
implementations and services, along
with edge-cloud balancing



BRAIN-IOT HIGH-LEVEL ARCHITECTURE
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SCENARIOS ©-

The viability of the proposed approaches is demonstrated in two usage scenarios, namely
Service Robotics and Critical Infrastructure Management, as well as through a series of

proof-of-concept demonstrations in collaboration with on-going loT large-scale pilot
Initiatives.

The Critical Water Infrastructure
Monitoring and Control use case focuses
on the management of the water urban
cycle in metropolitan environment of
Corufa.

Service Robotics

The Service Robotics use case will involve . .
. . In addition to the first two usage
several robotic platforms, like the open-

. . scenarios, few other scenarios will be
@ source Robotics Operating System (RQS)’ derived creating a link with European loT
which need to collaborate to scan a given Large Scale Pilots where BRAIN-IoT
warehouse and to assist humans in a 9 . .
- . partners are involved in.
logistics domain.
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LOGISTIC ROBOTICS SCENARIO

ROS CENTRAL SERVER INTERNET

FRONT END )

; ORCHESTRATOR

MOBILE ROBOT FLEET
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I WATER MANAGEMENT USE CASE
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ECLIPSE FOUNDATION IN BRAIN-1OT

Promoting use of Eclipse Technologies in
research projects

Eclipse Papyrus and Eclipse SensinAct (but
not only!)

Community building around project results
(like today ©)
Updating and engaging Eclipse community
in EU projects
Supporting publication of project results in
the Eclipse Foundation platform
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ECLIPSE SENSINACT: OPEN PLATFORM FOR SMARTER CITIES
Dr. Levent Gurgen Eclipse loT Days, Grenoble
levent.gurgen@cea.fr February 19th 2019
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TODAY: DOMAIN-CENTRIC, VERTICAL SOLUTIONS
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TOMORROW, HORIZONTAL SMART SOLUTIONS

Dr. Levent Gurgen lllustrations from the EU FP7 BUTLER project Eclipse loT Days — Grenoble 2019 | 19




Dr. Levent Gurgen

SENSINACT -

sensiNact studio

IOT PLATFORM FOR SMARTER CITIES
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leti MODULAR ARCHITECTURE
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leti EXTENSION POINTS

Cea tech
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leti OPEN APIs FOR THIRD PARTY DEVELOPERS

Cea tech

Northbound bridges

Public API for
development by
third parties

Public API for
development by
third parties
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SERVICE-ORIENTED APPROACH
COMPOSITION OF SERVICES
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EXAMPLE SENSINACT SERVICE PROVIDER

Service
Provider

; N\
g
L ® @

Resource [ Wind ] [ Temperature ] [SMS]

Dr. Levent Gurgen Eclipse loT Days — Grenoble 2019 |25




leti SENSINACT SERVICE MODEL

Ce2a tech
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SENSING AND ACTUATION SERVICES

develop, deploy, ? ? ? ? ? ? APIs

monitor,
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DEVELOPPERS

develop, deploy,
monitor,
manage

-

- .
-
=
.
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incubation

sensiNact smart city platform has joined & €ClIPSE

https://projects.eclipse.org/projects/technology.sensinact

Dr. Levent Gurgen Eclipse loT Days — Grenoble 2019 |29



https://projects.eclipse.org/projects/technology.sensinact
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ACCESS TO VARIOUS CITY REAL-LIFE DATA IN REAL-TIME
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../../../projets/ClouT/WP5/dissemination materiels/ClouT Video/010Seq.mp4
../../ClouT/meetings/review meetings/20160527_3rd Review Tokyo/ClouT demo/clout_studio.mkv
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BIGCLOUT: BIG DATA MEETING CLOUD OF THINGS
HTTP://BIGCLOUT.EU
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TRIALS PLANNING IN PILOT CITIES
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leti GRENOBLE METROPOLE - MOBILITY DATA
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%TESTIVAL EXPERIMENTATION AS A SERVICE

>

Federation through an Uniform Access Layer offering Experimentation as a Service .
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Skiing area status service,

Ski resort staff

..
*0O- WISE IQT
® o

traffic service,
snow quality service
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Skiing area status service,
entertainment service,
skier profiling service

Entertainment service,
skier profiling service

|IOT FOR SMART SKI RESORTS
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COLLECTED DATA

m LoRa band
== GPS location
m PIQ Robot

== Number of turns with maximum angle ski
== Maximum angle of the skier from the vertical
== Number of turns with maximum velocity

na

== Maximum speed of entry into the turn of the skier
== Number of jump with maximum air time
= Maximum air time

== Number of jump with best score rotation
== Complexity of the jump

== Descent height

m Crowd detector
== NUumber of persons in a given area

Dr. Levent Gurgen Eclipse loT Days — Grenoble 2019 |43




leti

ceatecn |IOT INFRASTRUCTURE

LoRa Gateway

™ Innovative
q._, \_-P use cases
—

| il sensiNact | @ eclipse

/

Skier
(position, descent
height,

A carving, jumps, ...)

.

Station
(webcam)

PIQ Az A - =N
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Dr. Levent Glrgen

THE APPLICATION

Bienvenue

g Se déconnecter

Localisation
9 Me localiser

Statistiques
ﬁ Mes statistiques

.. Tableau des scores

Application
oA propos

Alice 102,345

Bob 2,321 Vous étes descendu de 0 métres.

Votre angle maximum avec la
verticale est de 0 degrés.

Votre vitesse maximale d'entrée
dans un virage est de 0 m/s*,

Votre force maximale d'entrée
dans un virage est de 0 G.

Votre temps en I'air est de 0
millisecondes.

Votre accélération a I'atterissage
estde 0 m/s*.

Type de saut effectué : pas de
figure.

Complexité du saut: 0 points,

Eclipse 10T Days — Grenoble 2019



leti HACKATHON ORGANIZED AT ECLIPSE 10T DAYS 2018

Cea tech

Transfo part en station imaginer la
Station du Futur a Chamrousse

Start-up et développeurs participent a un Hackaton et
a un Ideathon.

Le Hackathon Eclipse loT Days : développer et tester

des nouvelles applications et technologies autour de sA M E DI z o

la plateforme Eclipse sensiNact en s'appuyant sur un

réseau LoRa dédié aux objets connectés JAN VI E R

L'ldeathon : ouvert aux start-up et acteurs qui
souhaitent imaginer des innovations et tester les
nouveaux usages de la station du futur.

Les participants auront la liberté de chausser les skis
pour tester leurs prototypes in situ, le long des pistes,
sur le snowpark auprés des skieurs/snowboarders de
la station.

Remise de prix et ski nocturne

Winning idea: Dynamic slope ranking
PRICE: 1 year ski-pass in Chamrousse

Eclipse loT Days — Grenoble 2019 |46




DEMONSTRATION / VIDEO

2 o 2 TECHNOLOGIE

# 6/10 ont expérimenté
les nouvelles activité
et en sont satisfaits

3/10 départs de secouristes ont été
lancés par les bracelets connectés

. AdAAAAA L.,

+10% de clients par rapport au week-end précédent
6/10 ont expérimenté les nouvelles activité et en sont satisfaits
3/10 départs de secouristes ont été lancés par les bracelets connectés
aux ées et i du jour
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../../../Documents/Documents/projets/0-archive/Wise-IoT/video/CEA_WiseIOT_V4.mp4
../../../Documents/Documents/projets/0-archive/Wise-IoT/video/OCOVA Reportage.mp4

l10F2020: Internet of Food and Farm 2020
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BIG WINE OPTIMIZATION - OBJECTIVES

« Improve the vine yield and wine production by defining, and implementing an IoT system
able to gather the data, coming from different vineyards and cellars, to perform data
analysis, system and risk management, and decision making.

«  Provide to middle and small winegrowers and producers new tools to optimize resources
(manpower, fertilizers, materials, electricity, water, etc.) and preserve the environment by
reducing the use of pesticides, carbon print, etc.

- Deploy a cost effective precision viticulture management and a global vineyard control
system in order to increase competitiveness.

«  Optimize the use of inputs in wine-making by controlling all environmental factors affecting
the process (temperatures, humidity, oxygen, etc.).

e SN, - L

DENIS DUBOURBRDILEU DOMAINES
IZ;;ZM[/)M() E%maém&c (é/{a?& 7794 —— )
‘ The forest in the area The Reynon vineyard with
of the IOT application some elevation points
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WEATHER AND WINERY: SENSORS

«  Sensors for monitoring weather
conditions: distributed in 5 vineyards of
125 hectares, with a density of at least 1

device every 2.5 hectare.

v" 9 Weather stations sensing Temperature,
Hygrometry, Barometric pressure, Wind
speed and direction, Solar radiation, Rainfall.

v 35 sensors for Temperature and Hygrometry

- Sensors for monitoring winery
conditions.
v 27 sensors for Temperature and Hygrometry.

v' 26 Water meter readers.
v 9 Electricity meter readers.

Dr. Levent Glrgen
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PHENOLOGICAL STAGES: FIXED SENSORS

Fixed sensors monitor, night after night, the

evolution of the vine.
v Specific camera and lighting for visible and near Infra Red
images of the vine. On board processing reduces drastically the

data length sent to the gateway.
v Low spatial density but high temporal density.

Data collected:
v" Phenological stages.
v Disease symptoms.

Low cost technologies for large distribution in the

vineyard.
A variation of this sensor exists for counting bugs

In traps.

[ \
Dr. Levent Gurgen Ecliﬁse loT Da;s — Grenoble 2019 |51




PHENOLOGICAL STAGES: MOBILE SENSORS

* Mobile sensors are mounted on tractors.

« They acquire images every meter along the
tractor track with a dedicated camera.

* Images are stored on board all along the trip and

Ultrason

transferred to gateway via WiFi once in the “ Indlustrial
hangar. s CTPU I

-+ Data collected:
- Phenological stages.
» Vine vigor estimation.
* Yield prediction.
- Data with high spatial density and low time
density are then acquire.

Dr. Levent Gurgen Eclipse loT Days — Grenoble 2019 |52




leti OVERALL DEPLOYMENT ARCHITECTURE

Ce2a tech

e Water &
=4y Electricity ; ?\
— meter readers Wine
. Tank
’ T
- WiFi
HR LoRa

ojr&;lb{g Internet .‘ ‘- Cloud <

Intranet

GatewayJ e SENSINACt
Gateway

LoRa

4 LoRas o
T LoRa obile
& rona Cloud
i I = based
Vineyard R = Service
Sensors L= = & and
Weather ) 8. Trap with Mobile Application
station Fix l' P 3 camera &
camera & Eamerat Computer
Qomputer omputer Vision
o vision vision processing
3 processing processing

v
Dr. Levent Gurgen Eclipse IoT Days — Grenoble 2019
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Winery Data Display

Winery 2

DATA ANALYTICS -
Winery 1 Winery 2

Attention!

Meteorological
weather stations

Number of insects

Temperature | > P
Hygrometry, | sensiNact W

Barometric Process2Wine
pressure Temperature (vineyard v" Dat llecti
- ure (viney ata collection, =
Wind speed and celars) Images for analysis and s
etc. Phenological stage and visualization , T
disease symptoms (Phenological stages,, & .

disease symptoms,
Vigor estimation, Yield
prediction

Automatic actions
scheduling (blocks

Dr. Levent Giirgen spraying)

Vineyard sensors v
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AGTlearro loNalie loT amar wirg ervinormenis or AGEiw wel

Smart living and well-ageing /—‘\EKT)\/ABE

Daily activity monitoring at home
Integrated care for chronic conditions
Monitoring outside home

Emergency trigger

X 9 Deployment Sites

GQ?QD 10k users

@ 9 Use Cases
43k sensors

2B M€ budget

Exercise promotion

Cognitive stimulation

Prevention of social isolation

Safety, comfort and security at home

00000600000

Support for transportation and mobility

Eclipse loT Days — Grenoble 2019 |55




Isere deployment

leti

Ce2a tech

Deployment Site Context

@ 4'\ & Goal To Create a continuum of care that combines human 0
and technical assistance, bridging the different |
moments in elderly person's life to limit the loss of
autonomy and avoid unnecessary hospitalization.
3 Panels - 5 Use Cases
HOME
Daily activity monitoring TTTTEEssT =
Emergency trigger : De
. - - compensat,bn
Exercise promotion S~o
~
Active seniors S

o o . . . .
Prevention of social isolation

@ Safety, comfort, Security at home
KORIAN

CA

Isére, France
13 cities & Alps
villages

isére

_____________ >

‘ ™
Normal ageing ()

INSTITUTION

Frail persons

i

Hospitalized persons
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Isere deployment

Motion sensor

Height 2.20m

Motion sensor
Height 0.10m

afls

2

=

Connected plug

Ny
o~ Controlled light
Thermostat
Water consumption
CO, sensor -
_rg Box Room 207

Bed sensor Cfa

Opening contact (/&\\

P 3

10 Partners

ff weNET EONDATION KORIAN %TASDA

TOMBTISSE paUs e BEN ViELL - KORIAN @) s
() Q)

HBiSsEE  MADOPA  Techiosens

\i' Targets for deployment

ﬁ 70) Homes EQ%JQD 140 Eeiderly
100 Carers
Clinic
E:'E 10 rooms (((,)))
1200 10T Devices
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WHAT IS PAPYRUS?

Few figures:
UML & its DSMLs.

Started in 2007
Eclipse project in 2010
>100 m.year effort

>2,5 millions LoC, 150 modules, 20k unitary and
functional tests

Eclipse Project for

yius 42.02018:12 Ree
T posted Dec 19,2018

F. Noyrit et al., “Facade-Metamodel: Masking UML", proc
of Models 2012.

ach. 99

at
ick Leserf, AsSOC clate Professor 3
e

patr lA.MA

Model-Based Engineering
of Embedded Real-Time
| Systems

Enabler S. Gérard et al., “Papyrus: A UML2 Tool For Domain-specific
in Specific s enables moderbased D Language Modeling Model-based Engineering Of

Embedded Real-time Systems”, 2011.

pomain Spe .
ctandard pased ‘ e domain, every P3

et e0ve
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http://www.google.fr/imgres?imgurl=http://www.nicolasengel.fr/wp-content/uploads/2010/02/opensource.gif&imgrefurl=http://www.nicolasengel.fr/2010/02/10/les-%C2%AB-business-model-%C2%BB-de-l%E2%80%99open-source/&usg=__fKIi_HghTKLCnhek3OVfr2J3rao=&h=475&w=550&sz=19&hl=fr&start=1&zoom=1&um=1&itbs=1&tbnid=A803KNx9QyKquM:&tbnh=115&tbnw=133&prev=/images?q=open+source&um=1&hl=fr&sa=N&tbs=isch:1

I PAPYRUS MODELING @

ED S ¢
““““““ L. .A.A.d
=== -
L S Papyrus[’ S & eclipse
UMLED JE] ,‘. d ( http://www.eclipse.org/papyrus ]
MARTE

ooooooooooooooooooooo



PAPYRUS CUSTOMIZATION FOR DOMAIN SPECIFIC MODELING @

Smart Grid

System

it = & el -o-
p— = llsl =0 o=t =
Comicony ‘s (= WorkshopActivity

I ./ <acins | st
g T 4 CropWorkshop
R 7 BovineWorkshop

{1 OvineWorkshop

e S
ez, ’—I g | ¢ Action
—— &

@ Initial node
@ Activity final
—— /" ActivationRule

Smart Farm

NWA System System

[ BN
000 - is®

RE 0o
BRAIN-leT



PAPYRUS ECO-SYSTEM

l\./
G)'G)
[ SatetvISecuriu;}/

SEQUOT Requirements
| Product Line ] Engineering
‘kR_'IlMon / < o~
Model-hased | Pacirus A4 sl
Bl g -
A\‘..F m
V(2 Model-hased } =
e Model-hased (-
Simulation [urmal-analvsisJ

o (& eoe
BRAIN-leT



SENSING AND ACTUATION SERVICES

DEVELOPPERS \\\

develop, deploy,

e o rrrre e
manage (" S—C_ v (o - -

(Co——" 0 (2

-~ -~ .
sensiNact |

@09 0000
= o & &
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D

r. Levent Gurgen

DEVELOPPERS

develop, deploy,
monitor,
manage

) UingRoomTV [S services. )
4 L SmartPry 0 [2 servces, 1

4 PowerServie_SmartPhug 07 rescusces]
9 status [StateVariable]

< AdminService_SmantPhug 0 [3 resources]

Eclipse 10T Days — Grenoble 2019
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SENSINACT STUDIO: TOOL FOR IOT APPLICATION
DEVELOPMENT AND DEPLOYMENT

|2 sensinact perspective - test/test.sna - Eclipse P!

[o
File Edit Navigate Search Project Run Window Help
£ P P T & [ Sermmatper] >
=TT =) i i iiiilisen || Sensinact Indoor Services Depioyment 1 Sensinact Outdoor Services Deploymert
sk
lendon « [Search
PHDGT 128045 " o - " Fun sueie 9 Fn A
40 s < 2 =
LEDService_PHDGT_128045 Lt LipoW = o £x o < oy » ian Ve
e 5, I
= dim W6 gt | Covent pwych -
L xbee:/ /1336310592 P 2 Garin © B T i EIe T -
o = ! % B2 Tuder St
= turn-on - o8 "G L LONDON Mar
c} o P o=
J+ WSPT_XBEE 1336310502 NS % 5 e, Tal BLACKFRIARS i
Leicester 5 kg, o Gardens >
- bat WSPT_XBEE 1336310592 Square © 2 ¥ 5 e Thames 5t
[} bat R g Temple & yictoria Embankment,__A3211 o Upp
5 for \WSPT_XBEE 1336310502 7 3 W pa 2!
= for s - . River Thames - 5
W wew R bt % \ 4
S+ pir WSPT XBEE 1336310592 Tine of ooy orard e % g
. e s, a -
5 E London "
2+ WSPT_XBEE_-1632405696 2 e A Teicvicon. N [
L4 bat_WSPT_XBEE_-1622405606 %A o Centre 3 s
g =, ol p $ ; ik
4 liq_WSPT_XBEE 1632405696 o 7 =
- | Embankment 8 ?, Lo & Sumner St
ia o o T 2 )
~7 ZLRT_COAP 0003 | 1|0 Rt 5 SRS s :
+7 SonarSenvice ZLRT_COAP_0003 H 1 Z 2, . & o T | a0);
soner o ‘ \, %) N o need St S Camngonsi— % %
©7 TemperstureService ZLRT_COAP 0003 w ‘ % SIS e & A § ok
§ temperature " =T TR® T = 5 & Gardend & Mo WATERLOO R gouthiark & Euerst eUE
+7 ZLRT_COAP_0006 s 3 i P gt e ISTEAST S Union $t [
<7 ForceSenice ZLRT_COAP 0006 & E E Dok HaiAEER cuse 22014 GooE cand tons d lcaton  Sinalruns s carogrash s~
u force
+7 TemperatureService ZLRT_COAP_0006 — — - A
1 temperature on s-ZLRT_CORP_0002.51i . 2LRT_COAP_0002.slider.subscribe () “ |55 Palette D
+7 TouchService ZLRT_COAP 0006 if crue @ e
 touch do [PHDET_128045.LEDService PHDGT 128045.dim.act(s); EEEE
#7 ZLRT_COAP 0008 PHDGT 128045 (o Resources @
+7 SliderSenice ZLRT_COAP_0009 WSPT_XBEE 1632405696 rocess 0 Resource
= slid WSPT_XBEE 1326310502 s - turn_on Region
17 Temperdreservice ZLRT_COAP_0009 ZLRT CORP.0003 =
1 templfature - - - o (= BUTLER Com... ¢
Navigator Vie sese P oot oot |
ZLRT_COAP_ 0009 g
act
[ Sensinact Properties | BN =rernperature gett) SET
Transfert
Property Value
(= Operators ®
R pie=pirsubsaribe() Condition
Processor
pir
hal
| L ) » m »
| [ - 4
u
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SENSINACT STUDIO: TOOL FOR IOT APPLICATION
DEVELOPMENT AND DEPLOYMENT

Studio> - testAppl imple.sna - Sensinact Studio x

File Edit Navigate Search Project Run Window Help

T [ \mmem

b Device Navigator 52 | (25 Project Explorer = :I ] Outdoor Deployment 52 =g =
(m

8%
[ clout 1 <
o

~ @ airsensors_acquasola [2 service(s), 13 resource(s)]

» [2 admin [4 resources(s)]

~ [ airsensors [9 resources(s)] I
(Ptocation [Property]
(NO2_Concentration [Property]
(?NO2_Concentration_1 [Property]
(2NO2_Concentration_2 [Property]
(2)03_Concentration [Property] X o % e
(2)03_Concentration_1 [Property] 2
(2)03_Concentration_2 [Property]
(?)s02_Concentration [Property]
(?)s02_Concentration_1 [Property]

¥ @& airsensors. ires [2 service(s), 11 )

er
1:44.4378:8.8769

» & airsensors_busalla [2 service(s), 14 resource(s)]

» & airsensors_campora [2 service(s), 14 resource(s)]
» & airsensors_chiavari [2 service(s), 11 resource(s)]

» & airsensors_cogoleto2 [2 service(s), 13 resource(s)]
» & airsensors_europa [2 service(s), 12 resource(s)]

» & airsensors_firenze [2 service(s), 15 resource(s)]

» & airsensors_giovi [2 service(s), 8 resource(s)]

[ Visualizer 2 =.n

Drag and drop a resource here !

01:00:00 01:00:00
Time

[ Listener not activated ‘

Leaflet| © OpenStreetiap contributors

Dr. Levent Glirgen oitemssetected
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Studio> -

SENSINACT STUDIO: TOOL FOR IOT APPLICATION
DEVELOPMENT AND DEPLOYMENT

File Edit Navigate Search Project Run Window Help

oo @y #v Hvilvoovoy 4
[T Device Navigator 53 [ Project Explorer = @ [ Outdoor Deployment 3
Bg -

+
+ Esido -

~ 5 0x002588a9 [3 service(s), 9 resource(s)]
a[2 resources(s)]
(Plocation [Property]

admin [5 resources(s)]

=) b [2 resources(s)]

» €= 0x0087705 [3 service(s), 13 resource s)]

} = AppManager [1 service(s), 5 resource(s)]

» (= ARD4AA67BAO [4 service(s), 21 resource(s)]

» &= PhilipsHue-192_168_1_14-2 [4 service(s), 19 resource(s)]
b (& sensiNact [2 service(s), 5 resource(s)]

» € usb300 [2 service(s), 10 resource(s)]

[ Visualizer 53 = simple.sna 52 |sonnette.sna  notif.sna

pp i - Sensinact Studio

Quick Access B | & <Sensinact Studio> & Java

=g =

N\

sido/0x002588a3
+admin

Leaflet| © OpenStreetitap contributors

sido/0x002588a9/a/contact

= resource button=[sido/6x802588a9/a/contact]

resource ON=[sido/PhilipsHue-192 168 1 14-2/power/turn on]
contact/boolean/true resource OFF=[sido/PhilipsHue-192 168 1 14-2/power/turn off]

100- on button.subscribe()
M =1if button.get() == true do
S
Zs0 ON.act()
> “else do

OFF.act ()
o 1 T T T end if
01:00:00
Time
Stop listener

Dr. Levent Glrgen

—
Writable Insert 3:45
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leti DEDICATED DOMAIN SPECIFIC LANGUAGE

m A DSL for building IoT applications based on
Event Condition Action rules

m ON Event IF Condition DO Action

ON presence=PIRService.pir.subscribe()

IF presence==true — =
DO LightService.IightOn.act(); “ON pir-pir.subscribe(), hal= hal |

ELSE D0 wurn on. a0t 0f " mat g
DO LightService.lightOff.act(); i ey

ON presence=during(PIRServicel.pir.subscribe()==true,
PIRService2.pir.subscribe()==true,

Tas 4
3) Xt N
IF presence==true /

DO LightService.lightOn.act();
ELSE

DO LightService.lightOff.act();

Dr. Levent Gurgen
B |
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Repository of intelligent behaviors

I 3
sen @
‘-'

fetch
@
Smart IoT IDE '@ query — @ publish
publish
@ RESTful API

Eclipse sensiNactoﬂ’%‘;xﬂ{,
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I SMART IOT IDE POWERED BY SENSINACT AND PAPYRUS ©-

Human or meta-learner
“’]«
taSk f,s ﬁ?‘.&.&;@*

-

g XA, H- At
> ﬂi‘ "‘k‘ﬂ\.’ o
; ":.\ B .“‘*Y.‘-’a
bRt o ik

loT-ML model

(developer view) design choice

\g% publish = fetch
e {Java, C++}\ |

—  Historic data dep|oy
sensiNact data model ..,/

sychronlze

Resources

(advanced user view)

query
\ — deploy

-+ — control .
~ control Repo.srcory of |
intelligent behaviors

Eclipse sensiNact ﬂ.ﬂ(’

clipse sensiNact
"'@ﬂ( platform e

platform
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CONTACTS

SHUAI LI

Project Manager, Research Engineer
CEA LIST

shuai.li@cea.fr

@@00

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 780089. .
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Urban Technology Alliance

'& )

UTA provides city UTA provides a UTA provides best practices
scale tesbeds matchmaking platform  among cities all around the globe

Smart city solutions need Citles need neutral guidance, Yes, each city is unique; ye
technical, economic, social indu ..’, needs testing envi- today’s wordwide urban
validation bejore large scale ronment, researchers need challenges are very similar
8
deployment a:c' requirements
Pi0)

“uu

[ Urban Tachnology All ance
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What is UTA’'s main mission?

Bringing relevant stakeholders together to

test and validate smart city solutions

#  Cities come with their problems and experimentation space

“ Small and large companies come with their innovative solutions

Researchers and NPOs come with their expertise and neutral guidance

CpUN
[ UrbanTachnalagy Alliance
Eclipse loT Days — Grenoble 2019 73
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UTA current members

A vibrant community with important international actors

Initial testbed cities: Grenoble, Taipei, Busan, Daejeon, Sejong, Santander, Bordeaux, Fujisawa,
Saitama, Tsukuba, Bristol, Belfast, West Midlands, Lodz, Hong Kong, Vancouver, etc. and many

others are joining in the coming days

Forbes

Sart P! 8 T~ SMART
e C LT Y

: 3
ingBUSAN

Smart ski resort in
Chamrousse

4 ; Grenoble Capital of the Alps
Capital of Innovation

Prestigious institutions, experts in smart cities: CEA, KAIST, Keio University, Knowledge Capital, KETI,
University of Tsukuba, Osaka University, University of Grenoble-Alpes, U. of Cantabria, etc.

Continuously growing community...

Large international tech companies, network operators, device vendors, integrators, innovative SMEs
and startups, law firms, consulting firms, insurance companies, artists, designers, etc.

CpUN
[ UrbanTachnalagy Alliance
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Thank you for your attention!

JOIN US

Interested in being part of the UTA's vibrant community?

contact@urbantechnologyalliance.org

UU\

Urban Technology Alliance

-
'F

www.urbantechnologyalliance.org



http://www.urbantechnologyalliance.org/

STAY TUNED!

o ® '.
—® @
‘I Subscribe to our
= O newsletter!

http://www.brain-iot.eu/

o (& e0e
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