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Motivations and Trends: OneM2M

Convergence Between Management and Middleware

European
Commission
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Motivations and Trends: M2M and Core Networking
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Motivations and Trends: E2E
End to End Communications Interoperability

European
Commission
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Motivations and Trends: Smart Services
loT Convergence Between Management and Middleware
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Motivations and Trends: Smart Services
loT Convergence Between Management and Middleware

_ i { FIESTAI0T

loT Applications = Sensor Data + Applications

Experime Experiment

Abblication

Application Application Application

LOD REST D LOD REST LOD REST

loT Domain

ol Domain loT Domain
(Devices, Sensors, Objects, Things)

(Devices, ors, Objects, Things) (Devices, Sensors, Objects, Things)
l0 i_Loimgin
loT TeSthd(Devices, Senls%-lrs, 86}& ; Things) loT Testbed

s

,g......c". Federated Interoperable Semantic loT/cloud Testbeds and Applications. © Copyright 2019 FIESTA-IoT Consortium

6



: ’9"':'.1.'... )
FIESTA-lIoT Main Objective fgf FIESTA-loT

o .
(T

"..Q_gn""
The Future of loT Experimentation designed today

/ © 2019 FIESTA-IoT Consortium



FIESTA-loT

.d'

: ...o‘.,.-“"'

%‘3.:. : Federated Interoperable

°..o:o......-. Semantic loT/cloud e
®00ee**  Testbeds and Applications _

KETI Mobius Tesk

ICT Testbed,
Sophla Antipolis, France Seoul Korea

. g I8 v . . 15-1 . ey o
L, # FIESTA-IoT %

www, fiesta-iot eu

S S
~ - : o

‘ oo 5 "
e .-r*b«‘-)
-

© 2019 FIESTA-IoT Consortium




issi

FIESTA Testbed & Experiments Overall
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Open Call 1-4 Overall Figures =\

13 Partners
EU-ICT 1 FIESTA:
8 Tools availabl

Duration 2015 201
EU Contribution 5,132,584.00 Euro
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FIESTA-IoT Project Quick Summary 3.:-‘{ F|ESTA loT

Experimentation as a Service (EaaS)
EaaS Ecosystem by engaging Communities

Blueprint loT Experimental Infrastructure for EaaS.

Testbed Agnostic Access to loT Datasets.

Tools and Techniques for loT Testbeds Interoperability and Portability.
Proof-of-Concept Integrated Experiments

Global Market Confidence Programme (as Sustainability Vehicle).

Stakeholders Engagement — Expansion in terms of Experiments and Testbeds —
Involvement of Third Parties Towards a Global loT Experimentation Ecosystem:

Best Practices for IoT Interoperability and loT Data Sharing.
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FIESTA-lIoT Project Main Objective

(loT Experiments as a Service — EaaS Elements) : ,.,m_.,.a-;.

FIESTA-loT aims to provide a blueprint experimental infrastructure, tools,
techniques, processes and best practices enabling |oT testbed/platforms
operators to interconnect their facilities in an interoperable way.

FIESTA-IOT
Testbeds Integration

and
Experiments Federation

Internet
of InterntoT / Cloud Rezﬁ(ajrch
Things Al Experimentation
Architectures Facilities
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Experiments as a Service Model P 7 F,ESTA loT
(EaaS FIESTA-IoT Model Representation from DoA) ‘,::,.
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Experiments as a Service Model

,.:..:' FIESTA loT
(EaaS FIESTA-IoT Model Representation from DoA Simplified) "-.:‘3....-*".'-
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FIESTA-IoT Activities Distribution i .-";‘ FIESTA loT
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FIESTA-lIoT Overall Challenges g-.:'O.-" FIESTA loT
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FIESTA Challenges
- Designing and deploying loT interoperable tools
- Enable large scale integrated applications (experiments)
- Transcend the loT Data (silo) boundaries
- Integrates individual loT platforms or testbeds.
FIESTA project is looking at International level
- To open new horizons for loT solutions at the EU (and global) scale
- Internationalization of development and deployment of loT solutions
- Promotion of Applications and experiments
- Integration of diverse loT platforms and testbeds
based on the interconnection and interoperability.

18 2019 FIESTA-lIoT Consortium




FIESTA Project Interoperbility Challenges .-..: { FIESTA loT

« Basic description frameworks,
« Alignment between different models and frameworks.
- Semantic Annotation are the starting point,

* Information Interchange between data/services from
different frameworks and providers.

 Reasoning and interpretation of data is required for
automated processes.

- Automation for federated loT systems intervention.

19 2019 FIESTA-IoT Consortium




Semantic Interoperability Process
(FIESTA-I0T Data Lifecycle)
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Semantic Interoperability ARCHITECTURE

-loT
(FIESTA-I0T Data Management Components) %
WP4 Framework Architecture: C » FIESTA Portal GUI
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Semantic Interoperability ARCHITECTURE ;7 F,ESTA loT
e ¢
(FIESTA-IoT Data Management Components) %098 g 0ue
° .........0 * —
To achieve the challenges we are using the semantic enhance as way...
Services Oriented Architectures - SOA
Business View: SLAs, Processes, Guidelines, and Goals —>| Implementation Dialect |
] I 2
W2 System View: Device— and Technology-Independent Operation —>| Implementation Dialect | =
Proof g I ‘cg
. Logic ;é-;n Network View: Device-Independent, Technology-Specific Operation —>| Implementation Dialect | §
Self Ontology vocabulary E I S
doc. = Device View: Device- and Technology-Specific Operation —»I Implementation Dialect | _'_8
! 6
Unicode Element View: Device- Specific MIBs, PIBs, CLI, etc. Implementation —.I Implementation Dialect |
4

Tim Berners-Lee at the recent XML-2000 Conference *
(Washington DC, Dec, 2000)

Compiler/Editor |

Semantic web layers — Agent-based Computing. I

§ Fact 1.
The integration of the information in sensor and applications constitutes a B,.
real challenge.

Fact 2.

It is highly desirable the sensor-collected data be distributed all over the
services and users in a cross-layered panorama.

‘i

Ontologv
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‘800000 Testbeds and Applications
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O Inria Paris

eoe # OpenAM x 90 ® < [Em] @ | & nttps://platform.fiesta-iot.eu/portaluif

<« © [ httpsy/platform.fiesta-iot.eu/portalui/

FIESTA loT

E STA-IOT Inria Paris

Online

Fl

www.fiesta-iot.eu

Welcome to the platform portal of FIESTA-loT
What is FIESTA-loT ? Inria Paris

FIESTA-loT is project that provides a Blueprint Experimental Infrastructure for H L loT Technologies. FIESTA-I¢
provides tools, techniques, processes and best practices enabling loT testbed/platforms operators to interconnect their facil
in an interoperable way based upon cutting edge semantics-based solutions.

SIGN IN TO FIESTA-1OT
Profile Sign out

"FIESTA-loT

www.fiesta-iot.eu

Inria
N J
[
e

Remember my username

LOG IN

Forgat Username? Forgat Passwora?

New here? Create an account

Testbeds & Experiments

The FIESTA-loT platform federates 10 IoT testbeds providing access to a wealth of heterogeneous loT data. These ten testbeds are
geographically distributed, and have distinct data offerings that can be combined to develop innovative loT experiments.
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FIESTA-lIoT Platform — Live Statistic .
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Portal - Document

European
Commission

@ platform.fiesta-iot.eu ¢ Oldj|l o |
FIESTA loT @) inriapa |
Inria Paris
l he platfi L of
& Home P p
What is FIESTA-loT ?
FIESTA-IoT is project that provides a Blueprint i for loT ies. FIESTA-loT
Testbed Provider provides tools, techniques, processes and best practices enabling 10T testbed/platforms operators to interconnect their facilities
in an interoperable way based upon cutting edge semantics-based solutions.
& Tools
FIESTA-loT
www.fiesta-iot.eu
Testbeds & Experiments
& Create Ticket
The FIESTA-loT platform federates 10 IoT testbeds providing access to a wealth of heterogeneous loT data. These ten testbeds are
distributed, and have distinct data offerings that can be combined to develop innovative loT experiments.
) & plattorm fiesta- ot 2 L] "
» for other case, use:
InputStream input = urlConn.getInputStream();
StringBuffer buffer = new StringBuffer();
bytel] b = new byte[1824];
int readBytes = 9;
while (true) {
readBytes = input.read(b);
if (readBytes < @) break;
buffer.append(new stringlb, ©, readBytes));
¥
input.close();
150NObject json = new JSONObject(buffer.toStringl));
(Created by Experiment Execution Engine API support
Contact the developer
Accounting REST APT
Monitoring REST API
Polling REST API
Scheduling REST APT Showrtide  Ust Operations  Expand Operations
fscheduler/scheduleFISMOExecution Scheduling a FISMO.

Get jobs ID from a FISMO ID and userlD

0000 o
.“

(¢ FIESTA-I0T

IR /scheduierigetiobinDeuils
Ischeduler/stopjobExecution
Ischeduler/resumejobExecution
Ischeduler/reschedulejob
fscheduler/deleteScheduledjob

Subscription REST API

FIESTA loT & Copyright 2017 - Federated interaperable Semantic lsT Testheds and Applications

Get jobiD details

Pause a job from further ex

Resusme a paused job from further exscutions

Reschedube a job

delete a job

Federated Interoperable Semantic loT/cloud Testbeds and Applications. © Copyright 2019 FIESTA-loT Consortium 29



FIESTA-IOT Experiments

FIESTA loT

Inria Paris

Online

v

@@ Home

& Experimenter

O Experiment Editor
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Import Experiments XML
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dusmugs |@Upload

@ Cancel T Remove
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@00
o**

(%]

New Experiment
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O &

[ el n i nbaract
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TemplateExample
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IOZE
Ciai

—

New Experiment

New Experiment

New Experiment22

New Experiment

1 fismos ﬁ 1)) |_| Tar 1 fismos 3] ‘I;] |_| Tor 0 fismos [T |‘[:|] |_ Tar 1 fismos F 1) L Tor
DomainOfinterest | Do | Domainof st
New Experiment
1 fismos F 0
[ DomainOfinterest
Exp.)eriment ¢
Delete
Create new Experiment
Experiment

400000

{{ FIESTA-I0T

30

2019 FIESTA-loT Consortium



400000

{{ FIESTA-I0T

FIESTA loT

Inria Paris
Online

8 Home

i Experimenter
Management Console

#+ Testbed Provider
Tools
Demo
Help

Create Ticket

@ platform.fiesta-iot.eu

Experiment Management Console

Experiments List

Experiment ID

0682e1fd-0271-11e8-a9d0-fa163e145147

6aB24fel1-78a9-11e8-a9d0-fa163e145147

e629e96c-ch73-11e7-a9d0-fa163e145147

Experiment Name

InriaExperiment

MNew Experiment

SampleExperiment

SELECT

SELECT
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gastite

Experiment Management and Execution &§{ F'ESTA-loT

Service status
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FIESTAloT = @) inriaParis
Inria Paris
online Experiment Management Console
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Experimenter

6305e9d8-ed1d-424c-B3ae-48947abed26f fourthUseCase PAUSED VIEW LOGS POLL NOW DELETE JOB

Log Details

400K

on Time
B Length Of Data
350K
35K
300K
30K
g as0x
< o5k
@
,f 200K
s B
5 200 =
2 g
% =
i @
150K o
5K
100K
ok
ok

AVl

32 2019 FIESTA-IoT Consortium




Portal - Testbed Monitoring

S platform.fiesta-iot.eu (47 (4] [} (w]] =

FIESTA loT = Q Inria Paris

Inria Paris
Q online Dashboard

Home
Experimenter
Testbed Provider

Tools

O Demo

Help

Create Ticket

http://api.smartsantander.eu#SmartSantanderTestbed Lat: 43.4647, Long: -3.7947 1066 / 1066
http://smart-ics.ee.surrey.ac.uk/fiesta-iot/deployment#smart-ics Lat: 51.2433, Long: -0.5932 493 / 522
http://iotocean.org/ontologies/ketiOntology.owl#ketitestbed Lat: 37.4042, Long: 127.1599 165/165
http://www.soundcity.mobi/SoundCityTestbed Lat: 48.8647, Long: 2.349 0/16
http://api.nitos.inf.uth.gr#NITOS-WSN-Testbed Lat: 39.3657, Long: 22.9237 22/22
http://api.realdc.tssg.org/urn:tssg:realdc:datacentre Lat: 52.254, Long: -7.1895 1044 /1044
http://api.marine-testbed.gr#MarineTestbed Lat: 39.3683, Long: 22.9395 22/22
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Expected Collaborations

European
Commission

Horizons 2020

o

=

o N

G W SN
e

European Research Cluster
on the Internet of Things

European Research Cluster on the Internet of Things
(www.internet-of-things-research.eu)

IERC AC1 on Architecture approaches and open platforms
IERC AC2 on Naming, adressing, means of discovery

IERC CA4 on Service Openess and Semantic Interoperability

IERC AC5 on Governance, Privacy and Security

OPENIoT G VITAL

www.openiot.eu www.vital-iot.eu

&I*-'% soclotal

2013 "Internet of Things: Converging Technologies for Smart Environments
and Integrated Ecosystems

2011 - Internet of Things Technological and Societal Trends.
2010 - Vision and Challenges for Realising the Internet of Things.
SRA Srategic Research Agenda (SRA) loT

IERC Strategic Research and innovation Agenda (SRIA)
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/7" FIESTA-loT
: o.:‘ ; Federated Interoperable

%0% ... Semantic loT/cloud
’8,?..:9_.“". Testbeds and Applications

Horizons 2020-ICT-2014-1 / ICT-11-2014(RIA-IA)
FIRE+ (Future Internet Research & Experimentation)

14 Partners

EU-ICT FIESTA 36 Months

2 Open Calls

Experiments 10-20 10T participants
EU Contribution 5,132,584.00 Euro

2015-2017

Coordinator: Dr. Martin Serrano
National University of Galway (INSIGHT)
E-mail: martin.serrano@insight-centre.org

“FIESTA-loT

www.fiesta-iot.eu
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FIESTA-loT

) _#. Federated Interoperable
‘e * " Semantic loT/cloud Testbeds and Applications

The Challenges of the
loT Cross-Domain Integration Session

Federation and Cross Domain Interoperability

19 June 2018, Aarhus, Denmark

Dr. Martin Serrano

ICT/IoT Expert, Data Scientist, Head Unit Leader
=
e §
=

Internet of Things, Stream Processing and
Intelligent Systems Research Unit

IEEE ComSoc Chair loT Experimentation Chapter
OASC.ie Board Member
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