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|.1 NEC Laboratories Europe (NLE) Overview

©O O O O O

>100 staff members in Heidelberg (100), and Acton(UK) (5)
Leading researchers recruited from all over Europe
Collaboration with network operators and ICT vendors in EU
Close links with leading European research institutes & universities
Research areas in NLE

A Communications Protocols

A Network & Service Management
A Security, Privacy & Performance
A
A

Cloud Computing
A (Supercomputing completed 12/09)
NEC Laboratories Europe
Kurfurstenanlage 36
D 69115 Heidelberg
http://www.neclab.eu
Dr. Heinrich J. Stattgen
Vice President
stuttgen@neclab.eu
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.2 NLE Research Map 0 Technology View

OMA
— Smart Power Grid, Context Awareness, PDN, IPTV
S Applications
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IEEE 802
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1.1 Internet of Things
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Wikipedia: The Internet of objects should
encode 50 to 100 trillion objects and follow
the movement of those objects. Every

human being is surrounded by 1,000 to
5,000 objects.

-

Gartner: AByYy 2015, wire
sensors in everything we own will form a
new Web. But it will only be of value if the
Oterabyte torrento of d
be coll ected, analyzed

|
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1.2 Background of the Internet of Things

RFID-based Al nt er (Wireless)Sensor & Smart Objects/
T hi n AsteID Lab, MIT, Actuator Networks Cooperating Objects
1999 (e.g., EU Smartlts,

A GS1 EPC Global:
identification, service
infrastructure

Focus: passive identification

of things, integration into an

infrastructure

Focus: sensing of real-  COBIS projects)

world information,
possibly large scale
like habitat monitoring,
military applications

Focus: communicating
objects, functionality in
the objects themselves

Internet of Things

Empowered by Innovation N E‘

L
!
o



O¢

O¢

11.3 10T Definition

In computing, the Internet of Things refers to a network of
objects, such as household appliances. It is often a self-
configuring wireless network. The concept of the internet of
things is attributed to the original Auto-1D Center, founded in 1999
and based at the time in MIT [Wikipedia].

Internet of Things (loT) is an integrated part of Future Internet

and could be defined as a dynamic global network

Infrastructure with self configuring capabilities based on
standard and interoperable communication protocols where
physical and virtual At hi ngso h
virtual personalities and use intelligent interfaces, and are
seamlessly integrated into the information network [Strategic
Research Agenda EU CERP-IoT Cluster].
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1.4 Enabling Trends for the Internet of Things

O«

Moore's law: decreasing hardware costs
Hundreds of micro-controllers in every home
New products (Nabaztag) & services (stickybits)
Simplified embedded development (SunSpot)

Accelerated proliferation of networked devices
A video cameras, public displays, cars

O Maturity and ubiquitous availability of enabling
technologies, e.qg.
A tagging technologies (RFID, barcodes, WSN)
A augmented reality and video analysis
A context processing

O¢ O«

Nabaztag Rabbit

O«

O«

SunSpot

Brick
(with an RFID)

A Networked Things become ubiquitous

Source: metaio
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http://www.nabaztag.com/en/index.html
http://www.stickybits.com/
http://www.sunspotworld.com/

1.5 Example Scenarios

Automatic tracking
of selected Things |
A simplified checkout Y

and payment —

Product history
A check storage conditions,
carbon footprint

Intelligent fridge A
helps generating shopping list

Support correct Warning of incompatible Selecting clothes
delivery chemicals with support from
girl friend @ home
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111.1 loT Requirements

Things need to be identified
Things get attached to networks

Things have to communciate and
federate

Things need to be discoverable
Things can interact with users

Where is my wallet

A Things become first class citizens | ZQ'

of the Internet of Services
AProvide services that can be called
AProvide service frontends
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1.2 loT Conceptual Layers

Application Application | | Application | | Application
|dentification _
Service Infrastructure Resolution loT Service
- Orchestration
Discover
Networking

Physical World
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V.1 SENSEI - Targets

One of the FP7 Call 1 Future Internet Flagship projects
1/2008 1 12/2010171 19 partners - ~ 23Mu Project Volume

Project Objectives

O A highly scalable architectural framework with corresponding
protocol solutions that enable easy plug and play integration of
distributed WS&AN into a global system T supporting network and
iInformation management, security, privacy, trust and accounting.

4

O Open service interfaces and corresponding semantic specification to
unify the access to context information and actuation services.

O Efficient WS&AN island solutions consisting of a set of cross-
optimised and energy aware protocol stacks

O Pan European test platform, enabling large scale experimental
evaluation of the SENSEI results and execution of field trials T
a tool for evaluation of WS&AN integration into the Future Internet.

M!lw”“
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V.2 FP7 Calll: SENSEI 0 Project Facts

Title: Integrating the Physical with
the Digital World of the Network of
the Future

Budget: Effort:
23,332,896 U 1879.3 PM
EC funding: Duration:
14,977,717 U 36 Months

Duration: 1/2008 i 12/2010

19 Partners in 11 European countries:
- 9 Industrials

- 2 SMEs

- 2 Research Centres

- 6 Universities
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