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Motivations and Trends: OneM2M
Convergence Between Management and Middleware

ETSI Standardizes M2M Communications
By Joachim Koss, Vice-Chairman of ETSI TC M2M
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Machine-to-machine communication
European push for M2M standardisation

Eurescom Archives

Motivations and Trends: M2M and Core Networking
Interoperability
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End-to-End Communications Services Broader Scope
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Manwek 2007, MACE proccedings, San Jose, CA, USA

Autonomic Federation and Communications Interoperability

Motivations and Trends: E2E
End to End Communications Interoperability 
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Machine-to-machine Ecosystem
http://blog.trentonsystems.com

Motivations and Trends: Smart Services
IoT Convergence Between Management and Middleware
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Motivations and Trends: Smart Services
IoT Convergence Between Management and Middleware
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Wrapping up

Expansion of IoT Community
IoT Infrastructure and Experiments
Testbed Interoperability
Funding Opportunities

FIESTA-IoT

© 2019 FIESTA-IoT Consortium

The Future of IoT Experimentation designed today

FIESTA-IoT Main Objective
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www fiesta-iot eu
FIESTA-IoT

KETI Mobius Tesbed, 
Seoul Korea

ICS Smart Building Tesbed, 
Guilford, UK

ICT Testbed, 
Sophia Antipolis, France

Smart City Testbed, 
Santander, Spain

H-2020
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FIESTA-IoT

The FIESTA-IoT’s Concept around IoT Testbeds and  Experimentation

Federated Interoperable 
Semantic IoT/cloud 
Testbeds and Applications
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FIESTA Testbed & Experiments Overall
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FIESTA-IoT

Experimentation

Open Call 1-4 Overall Figures

13 Partners

EU-ICT 1 FIESTA-IoT Platform 41 Months 

8 Tools available, 11 available Datasets

5 Testbeds, EaaS 4 IoT Participants/Experiments

4 Open Calls, 11 Testbeds 

63 IoT Participants 

Duration 2015-2018
EU Contribution 5,132,584.00 Euro
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FIESTA-IoT Project Quick Summary FIESTA-IoT

© 2019 FIESTA-IoT Consortium

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

• Blueprint IoT Experimental Infrastructure for EaaS. 

• Testbed Agnostic Access to IoT Datasets. 

• Tools and Techniques for IoT 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 IoT Experimentation Ecosystem:

• Best Practices for IoT Interoperability and IoT Data Sharing. 
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FIESTA-IoT aims to provide a blueprint experimental infrastructure, tools, 
techniques, processes and best practices enabling IoT testbed/platforms 
operators to interconnect their facilities in an interoperable way.

FIESTA-IoT Project Main Objective
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IoT/Cloud

Testbed #N
IoT/Cloud

Testbed #1

IoT 

Resources

Directory

IoT 

Resources 

Directory

Experiment

Experiment

Experiment

·  Single EaaS API

·  Access Datasets & Resources from 

Multiple Testbeds

·  Portable Experiments (across multiple 

testbeds)

...

FIESTA (Meta-Cloud)

(On-Demand, Cloud-Based)...

FIESTA Testbed API FIESTA Testbed APIFIESTA

Meta-Directory

FIESTA EaaS API

• EaaS Experiments

• Testbeds (IoT/Cloud)

• IoT Resource Directories

• IoT Experiments

FIESTA-IoT

© 2019 FIESTA-IoT Consortium

FIESTA-IoT Tools FIESTA-IoT EaaS

Experiments as a Service Model
(EaaS FIESTA-IoT Model Representation from DoA)

Federation Interoperability
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Experiments as a Service Model
(EaaS FIESTA-IoT Model Representation from DoA Simplified)

FIESTA-IoT Data Tools FIESTA-IoT EaaS

FIESTA-IoT

Requirements Requirements

Service Offers

Meta-Cloud

Data Models & Schemas

Ontologies

Experimenters

ExperimenterTestbeds

End-Users

Certification Security

Common Interfaces
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Managing
Meta-Data

Data

Managing
Testbeds

FIESTA-IoT Activities Distribution
(FIESTA-IoT Federated Services View)

FIESTA-IoT
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FIESTA-IoT EaaS Infrastructure
(EaaS Experimental Infrastructure Overview from DoA)

IoT/Cloud

Testbed #NIoT/Cloud
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IoT/Cloud
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FIESTA Challenges

- Designing and deploying IoT interoperable tools

- Enable large scale integrated applications (experiments)

- Transcend the IoT Data (silo) boundaries 

- Integrates individual IoT platforms or testbeds. 

FIESTA project is looking at International level

- To open new horizons for IoT solutions at the EU (and global) scale

- Internationalization of development and deployment of IoT solutions

- Promotion of Applications and experiments

- Integration of diverse IoT platforms and testbeds

based on the interconnection and interoperability. 

FIESTA-IoT Overall Challenges FIESTA-IoT

© 2019 FIESTA-IoT Consortium18
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• 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 IoT systems intervention. 

FIESTA Project Interoperbility Challenges
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Semantic Interoperability Process
(FIESTA-IoT Data Lifecycle)

FIESTA-IoT

© 2019 FIESTA-IoT Consortium20



21

FIESTA Portal GUI

FIESTA Web Services

Meta-Cloud Data 
Endpoint

Virtual 
Entity 

Registry

IoT Service/
Resource 
Registry

Experiment Execution Engine

SPARQL query

FIESTA 
Experiment
Modelling

Testbeds

FIESTA API

Unifying data and ontologies

Security access

FIESTA-IoT 
experimenters

WP4 Framework  Architecture:
Related tasks and WP

S. Annotator

Experiment S. 
Repository

C. Service 
Repository

S. Data 
Repository

VE Repository

FIESTA repositories

IoT Service & Resource 
S. Description

Agnostic Data Access

FIESTA-IoTSemantic Interoperability ARCHITECTURE
(FIESTA-IoT Data Management Components)
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FIESTA-IoTSemantic Interoperability ARCHITECTURE
(FIESTA-IoT Data Management Components)

Services Oriented Architectures - SOA

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

Semantic web layers – Agent-based Computing.

Business View: SLAs, Processes, Guidelines, and Goals

System View: Device– and Technology-Independent Operation

Element View: Device- Specific MIBs, PIBs, CLI, etc. Implementation

Network View: Device-Independent, Technology-Specific Operation

Device View: Device- and Technology-Specific Operation

Implementation Dialect

Implementation Dialect

Implementation Dialect

Implementation Dialect

Implementation Dialect

Compiler/Editor
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To achieve the challenges we are using the semantic enhance as way…

Fact 1.
The integration of the information in sensor and applications constitutes a
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.

Ontology
Based Language

© 2019 FIESTA-IoT Consortium
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FIESTA-IoT

“Wiki” Operations facilitating Autonomic Communications

Service

Systems

Upper

NMS OSS
Other

Applications

End User

Applications

Cloud-Based Data Systems

Ontology BOntology A

Using Semantic Interoperability

IoT Applications and Services

Semantic Similarity

Semantic Integrators

Semantic Descriptions Semantic Descriptions

Data Model BData Model A
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The Portal for European IoT 
Federated Data Services

IoT testbed #1 IoT testbed #N

FIESTA-IoT EaaS API

FIESTA-IoT Testbed API

FIESTA-IoT Meta-Platform
(Cloud-based)

...

Experimenters / Service Providers

FIESTA-IoT Meta-Directory

EaaS Tools/Enablers

Semantic IoT Resource s and IoT Services  descriptions
Semantic Observations

Semantic 
Annotator

Semantic Resource 
Directory

Semantic Observations 
Directory

Resource 
Directory

Resource 
Directory

Semantic 
Annotator

APPLICATION FG

MANAGEMENT FG SERVICE ORGANISATION FG IOT PROCESS MNGT FG VIRTUAL ENTITY FG IOT SERVICE FG SECURITY FG

COMMUNICATION FG

DEVICE FG

VE  FG

IOT SERVICE 
FG

TEST BED SIDE

FIESTA SIDE

Data 
Manager

IoT Service/Resource Registry

Data Broker

S. Data
Repository

Meta-Cloud Data Endpoint
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(annotated Data) or
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Resource Manager

Resource Broker

IoT Service & 
Resource
S. Descr.

VE  Manager

Virtual EntityRegistry
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VE Service
S. Descr.VE Broker

AuthN
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KEM

TTP

User 
Management

Access 
Policy
Admin

Subscription
Manager

VE  web f/e

IoT Service/
Resource web f/e

WEB Browsing & 
Configuration FC

FIESTA Built-in
Reasoner

FIESTA USER SIDE

FIESTA SIDE

Standalone Experiments

FIESTA Analytics (KAT)

TPI Configurator

Annotation 
validator

Performance 
monitoring

Rule
Repository

Inference 
Engine

Pre-proc.
ML

Other 
AlgosData 

Manager

Data Broker

Meta-Cloud VE Data Endpoint

IoT Service 
endpoint

VE Service 
endpoint

VE Data
Endpoint

IoT-Reference
Architecture

Federated

Model

FIESTA-IoT is a flagship European
Projectinfrastructure with tools and
techniquesfor integrating IoT
testbed/platforms
and Interconnect facilities and
Federate Resources/Devices
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Implementatio
n

FIESTA-IoT
Reference

The Portal for European IoT Federated Data 
Services, Integration© 2019 FIESTA-IoT Consortium
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FIESTA-IoT FIESTA-IoT

Analytics Reasoning

FIESTA-IoT

Documents Demos
Tutorials

FIESTA-IoT

FIESTA-IoT

FIESTA-IoT

Experiments
Directory

IoT Data 
Experimentation

Community
Testbeds

www.fiesta-iot.eu
FIESTA-IoT

FIESTA-IoT Ecosystem
View 

FIESTA-
IoT

Architec
ture

Reference

The Portal for European IoT Federated Data Services, 
Integration and Access© 2019 FIESTA-IoT Consortium
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FIESTA-IoT Platform – Live Statistic
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Portal - Document
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FIESTA-IoT Experiments
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Experiment Management and Execution
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Experiment Management and Execution

Service status
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Expected Collaborations

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

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) IoT

IERC Strategic Research and innovation Agenda (SRIA)
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VITAL
www.vital-iot.euwww.openiot.eu
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FIESTA-IoT
www.fiesta-iot.eu
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Horizons 2020-ICT-2014-1 / ICT-11-2014(RIA-IA)
FIRE+ (Future Internet Research & Experimentation)

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

14 Partners

EU-ICT FIESTA 36 Months 

2 Open Calls 

Experiments 10-20 IoT participants

EU Contribution 5,132,584.00 Euro

2015-2017

© 2019 FIESTA-IoT Consortium
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FIESTA Consortium Participants

Participant	No	*	 Participant	organisation	name	 Part.	short	name	 Country	

1	(Coordinator)	 INSIGHT	@	National	University	of	Galway		 NUIG-Insight	 Ireland	

2	 University	of	Southampton		

IT	Innovation	Centre	

ITINNOV	 UK	

3	 Institut	National	Recherche	en	Informatique	
&	Automatique	

INRIA	 France	

4	 University	of	Surrey	 UNIS	 UK	

5	 Unparallel	Innovation,	Lda	 UNINNOVA	 Portugal	

6	 Easy	Global	Market	 EGM	 France	

7	 NEC	Europe	Ltd.	 NEC	 UK	

8	 University	of	Cantabria	 UNICAN	 Spain	

9	 Association	Plate-forme	Telecom	 Com4innov	 France	

10	 Research	and	Education	Laboratory	in	
Information	Technologies		-	Athens	
Information	Technology	

AIT	 Greece	

11	 Sociedad	para	el	Desarrollo	Regional	de	

Cantabria	
SODERCAN	 Spain	

12	 Ayuntamiento	de	Santander	 SDR	 Spain	

13	 Korea	Electronics	Technology	Institute	 KETI	 Korea	

14	 Fraunhofer	Institute	for	Open	
Communication	Systems	

FOKUS	 Germany	
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