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Agenda of the presentation

B Quick tour on IoT European Research Cluster (IERC)
W Status of IERC AC4 and

position paper on semantics interoperability
B Cooperation with oneM2M and look for

Common semantics interoperability event - mid 2015



IERC - IoT European Research Cluster -Role

B Bring together the EU-funded projects and
policy activities with the aim of:

Sustaining Europe’s

>\ leading position in the
Y3 iture

“ within a global context
2 _
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™ Technical focus —



=1 Technical positioning =

Empowering loT through Cognitive Technologies
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13 Smart Cities — 7 main Use Cases
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™ JERC Activities Chains —
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=1 [ERC Cluster Book- Strategic Research Agenda

B Cluster Book 2013... 2014 book coming (june)
B Strategic Research& Innovatlon agenda

The W f Finternet of Things —

Internet of ' conveging Tef""‘,’,',‘;?,’,‘f o
T h 11 g S L Integrated Ecosysten}s

2012 .
New Hor1zons 3

"The future has
already arrived. It's
just not evenly
distributed yet."

CASAGRAS2

William Gibson



=1 IERC Manifesto & Position Paper

Dimensions in Semantic Interoperability in loT - Considerations

Meaningfulness 3rd DATA and ETS’((%)\
INFORMATION BEST PACTICES for Interoperability
MODEL(S) IERC AC4 REFERENCE MODELS
IERC AC4 (STANDARDS)
. Position ;
Physical r~ 97 Semantic
Paper WZ)
T v
ype IERC AC4 ¥ Web
Manifesto
Project
Algebraic Contributions 2nd CONCEPTS & APPLICATIONS
Type aUC_’ _ Domain (Smart City, Smart Industry, Large Scale Deployment, e-Science)
:_r.nt;atlves Taxonomy Use cases coming from loT Sectors plus Applications
is .
Principle Y o, 4 PROBE
RawData fxiom OPENIoT @J lof iTesttsx GAMBAS
Element Dovi Tools and Methodologies
evices
Sensors o 1st TECHNOLQOGY + Other Projects and Initiatives

Networks ~ Things loT Systems
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=1 ACO04 Position Paper

Dimensions in Semantic Interoperability in loT

1t TECHNOLOGY
Tools and Methodologies used for enabling
loT
2"d CONCEPTS & APPLICATIONS
Use cases coming from loT projects and initiatives
(Sectors plus++ Applications)
3rd DATA and INFORMATION MODEL

Simple Sensor Data Services and
their extensions into
semantic interoperability

Internet of Things

1eY Semantic Intarsparshitty:
Renearch Chaliangen, Bast Practices,
So'wtlians and Neal Maps

Decrmber, 2013

11
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=1 ACO04 Position Paper

Focus and Methodologies

1) The scientific aspects
- architectural pictures
- rigorous definitions?
- Reference Model?
- Reference Architecture?
- Reference Framework?

2) The loTness of the document
- Where is interoperability?
- Diagrams one for the reference architecture
- Diagram for the lifecycle of an loT system .

Internet of Things

ToY Semantic [ntarsparsdiity
Renearch Chaliangen, Bast Practices,
Sowtinns and Meal Maps

Decrmber, 2040%
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=1 ACO04 Position Paper - Content Update
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™ The Dimensions of Interoperability

Syntactical Interoperability

Technical Interoperability

Semantic Interoperability

Organisational Interoperability

Figure 1. The Dimensions of Interoperability
(loT Technical and Semantic Interoperability Challenges/Requirements)
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™ The loT Dimensions for Interoperability

Symtactical Interoperability

¥ Analysis
And .
Reasoning Integration

Technology
Awareness

Tecghnical InteroperabilityyEEs

e Annotation
Validation

of Semantic Interoperability -

Validation Specificationg
B

Discovery Management

Ordanizational Interoperability

Figure 1. The Dimensions of Interoperability (Multi-Domain)
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™ loT Best practices for Interoperability overview

Syntactical Interoperability

- -~ -

Analysis

And .
/ Reasoning Integration

/ Test

' and
Specifications

Technology W ) )

Awareness \
Technical Interoperabilit T - '

Annotation

! Tools Validation :
! and of
Valliation A . Semantic Interoperablhty

Discovery Management

Scalability
and Extensibility
Discovery

Dynamic
Adaptation

WOT
Gateway
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™ loT Best practices for Interoperability overview

Technical Semantic
nteroperabili

Technology Analysis
Awareness and And Integration Annotation Management

Validation ificationg Reasoning

Business

GAMBAS @ BUTTLER OpenloT CONNECT IoT.est ProbelIT Vital Clou4SOA @

WOT
HOReOS omVantagg Gateway

loT IERC AC4 Technical and Semantic Interoperability Challenges/Requirements Schema
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™ loT Reference Model (ITU-T Y.2060)
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Source: ITU-T Y.2060, 2012
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™ loT Architecture Reference Model (ARM)

Management

Service Organisation

Application

loT Business Process Management

Virtual Entity

loT Service

Communication

Device

Security
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™ Reference Architecture Components

Application

loT Business Process Management ;
Management Security

Business Process Businass Process

Modeling Execulion
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™ Reference Architecture Implementation
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loT Reference Framework Capabilities

Visual IoT Service Definition & Deployment

Dynamic Sensor/ IoT Service
ICO Discovery Visualization

IoT Platform
Architecture
&

Sensor/ICO Capabilities
Deployment &
Registration
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™ loT Service LifeCycle
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Internet of Things / IERC / Service Openness and Interoperability

=1 High Level Reference Framework for Interoperability



Reference Framework for Interoperability

Applications / Services

i i
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=1 The Dimensions of Interoperability

&N

Core Syntactical Interoperability

s~ BUTLER
/‘lﬂTé l /\ \ Technical Interoperability
OPENIoT@ﬂ* 7 Semantic Interoperability

Organisational Interoperability

Figure 1. The Dimensions of Interoperability
(On-going Experiments)
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™ Additional Activities —

B [oT Week — Organized every year in June.

B Presentations of demonstrations and pilots.
- IoT applications and technology developments
- Practices for business networks.

B Innovation Incubators concepts.

B International cooperation

B Strategic Research Agenda

B Standardization
- ETSI, CEN/CENELEC, oneM2M, W3C, IETF, OASIS




=1 IERC Web Space —

Coordinating and building a breadly

based consensus on the b to realise
the Internet of Things yigion in Ewope.

Home News Events Documents Newslettars About IERC Partners Links Contact

IERGOBJECTIVES

Jdentifying loT technology r ef
“challengés at the European‘ievel in the

view of global development:

www.internet-of-things-research.eu



=1 First loT semantic interop 2012

22 October afternoon

Advanced IloT Semantic Tutorial
Semantic models for loT (coordinated by Wei Wang,
University of Surrey with support Martin Serrano

Deri). -.

« Knowledge engineering methodology

» 10T domain modeling :

« sensor and sensor networks

Ontology)

» linked sensor data platforms

« 10T service modeling (loT-A
Ontologies)

23 October morning

: Designing

(W3C SSN

and loT.est

Practices on semantics for resource-gateway
interaction and semantic model interoperability
(coordinated by Wei Wang, University of Surrey with
support Martin Serrano, DERI). i

« Introduction on ontology engineering tools
« Practice with ontology tools:
+« Ontology development with Protégé
« Ontology interoperability tool
« Query linked data using SPARQL endpoint
« semantic interoperability checking tools
« tools for resource-gateway interaction and
development of the gateway clients



Tutorial for Standardisers oct 2012

23 October 2014 afternoon
loT Semantics for standardisers (coordinated by Martin Serrano,
DERI with support of Wei Wang, Frider Ganz University of Surrey).

« Ontology basics:
« RDF
« OWL
« SPARQL
« Reasoning
» Linked data:
* Principles
* linked open data
* recent development
* |oT domain modeling:
« sensor and sensor networks (W3C SSN Ontology )
 linked sensor data platforms
« loT service modeling (loT-A and loT.est Ontologies




2"d and 3rd semantic interop

B 2"d Semantic interop

Guilford April 2013
Profiled for Ontology Experts

B 31 semantic interop Sept 2013 — Remotely
JWebinar

B 4t Semantic interop June 2014

London@ IoT-week.eu

dMore pragmatic approach
Interop challenges /Hackaton



5th semantic interop june 2015 with oneM2M ?

B semantic interoperability a critical topic also link to
standards

B oneM2M is progressing its work

W June 2015 could be good milestone for organising

a common interoperability event:
1 Use experience from IERC AC4
O Offer oneM2M specifications to participants

 Based on Challenges / Hacktonsdo
organise a “plugfest” to check understanding and interoperability
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