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Sensor devices are becoming widely available

- Programmable devices
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More “Things” are being connected

Home /daily-life devices
Business and

Public infrastructure
Health-care




People Connecting to Things
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Things Connecting to Things

Internet %

Léegende:

MR Routeur mobile

MNN Nceud Mobile

> Context informations

Complex and heterogeneous
sresources and networks




Wireless Sensor Networks (WSN)

End-user
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- The networks typically run Low Power Devices
- Consist of one or more sensors, could be different type of sensors (or actuators)




How are the networks changing?

« Extensions
= More nodes, more connections, IPv6, 6LowPan,...
- Any TIME, Any PLACE + Any THING
= M2M, loT
- Billions of interconnected devices,
- Everybody connected.
- Expansions
= Broadband
- Enhancements
= Smart networks
= Data-centric and content-oriented networking
= Context-aware (autonomous) systems



Future Networks

Any TIME connection

» On the move
* Qutdoors and indoors
* Night + On the move

*Daytime * Qutdoors
* Indoors (away from the PC)

- At the PC
>4 Any PLACE connection

* Between PCs
* Human to Human (H2H), not usinga PC

* Human to Thing (H2T), using generic equipment
* Thing to Thing (T2T)

Source: ITU adapted from Nomura Research Institute

10



“Thing” connected to the internet

3y 2020 there
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Internet Growth and Internet of Things

) [EHED Internet of Internet of Internet of
“Human to human” ¢ “Www" é “Web 2.0" é “Social media” é “Machine to machine”

» Fixed and mobile « e-mail « e-productivity « Skype + |dentification, tracking,
telephony « Information « e-commerce « Facebook monitoring, metering, ...
» SMS « Entertainment . * YouTube « Automation, actuation,
. payment, ...
+smart +smart +smart + smart + smart
networks IT platforms phones and devices, Data and
and services applications objects, data ambient context
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What Is the Internet of Things?

 Internet connects all people, so it is called “the Internet of People”

» l0T connects all things, so it is called “the Internet of Things”



What’s the Internet of Things

= Definition
(1) The Internet of Things, also called The Internet of
Objects, refers to a wireless network between objects,

usually the network will be wireless and self-
configuring, such as household appliances.

—————— Wikipedia

(2) By embedding short-range mobile transceivers
into a wide array of additional gadgets and everyday
items, enabling new forms of communication between
people and things, and between things themselves.

—————— WSIS 2005
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What’s the Internet of Things

= Definition
(3) The term "Internet of Things" has come to
describe a number of technologies and research

disciplines that enable the Internet to reach out into
the real world of physical objects.

—————— IoT 2008

(4) “Things having identities and virtual personalities
operating in smart spaces using intelligent interfaces
to connect and communicate within social,
environmental, and user contexts”.

——————— IoT 1n 2020
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What’s the Internet of Things

Characteristics :
Ambient

Fle‘ible
Structure

Internet of Things

Event
Driven

Semantic

Comple
Access
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Why Internet of Things
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Why Internet of Things (i)
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Why should | learn about 10T?

» Business trend
- Emerging technologies
« Growing loT Services and Application
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Technology trend

TECHNOLOGY ROADMAP: THE INTERNET OF THINGS

Software agents and

advanced sensor

Technology Reach . L fusion
Miniaturization, power-
efficient electronics, and

available spectrum

Teleoperation and
telepresence: Ability to
monitor and control

distant objects
Ability of devices located ) Physical-World

indoors to receive Web
geolocation signals

Locating people and
everyday objects

Cost reduction leading Ubiquitous Positioning
to diffusion into 2nd _ _
wave of applications | Surveillance, security,
healthcare, transport,
food safety, document
Demand for expedited
logistics P management Vertical-Market Applications

RFID tags for
facilitating routing,
inventorying, and loss

prevention Supply-Chain Helpers

2000 2010 2020 Time

Source: SRI Consulting Business Intelligence
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Market Growth

BILLION  TRITASEA TEEION ; \T;BILUUN

Embedded and"
’ Intelligent Systems

Connected People Revenue Opportunity

o |

GBs of Data

Source: Mario Morales, 1DC

By 2020, the Internet of Things will have achieved “critical mass”™. Linking enormous intelligence in the cloud
to billions of mobile devices and having extremely inexpensive sensors and tags embedded in and on every-

thing, will deliver an enormous amount of new value to almost every human being. The full benefits—in terénls
of health, safety and convenience—will be enormous.




Things and Value

=1DC

A r,l..:,"]-'.l'.r e et e

28.1 BILLION
“UNITS" IN 2020

$7.1 TRILLION

GLOBAL SOLUTION
REVEMLIES BY 2020

Gartner

26 BILLION
“UNITS" BY 2020

S300 BILLION

SERVICES REVEMNUES
IN 2020

$1.9 TRILLION

GLOBAL ECONOMIC
VALUE IN 2020

Machina
Research

25 BILLION

MZM "CONNECTIONS"
BY 2022

OF WHICH

2.6 BILLION
ARE CELLULAR

$1.2 TRILLION

GLOBAL OPPORTUNIY
BY 2022
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4 Layers Model for loT

Information
Application

}Integrated Application Layer

Information
Processing

A

Information
Transmission

etwork Construction Layer

»ld

y
A

Information
| Generation

Sense and Identification Layer




More on 4 Layers Model
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loT Architecture

Smart | ~Smart Smart Smart Smart Smart Smart
- Cities Energy . Living
ﬁ,‘;’,‘;’,‘“"“ IoT Applications
" S
Maraacent loT Business Process Management A ity .
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3 g s Modeling Execution .
QoS Manager =1 3 § Authorisation
% Virtual Entity
© Key Exchange &
Device Manager g VER luti [ VE :olo:r Service [ VE Servi Management
8 o2 Trust &
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F Authentication
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Flow Control &
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The Challenge of loT

Total challenge of IoT

1. Technological Standardization in most areas are still
remain fragmented

2. managing and fostering rapid innovation is a
challenge for governments

3. privacy and security
4. Absence of governance
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The Challenge of loT

How to convincing users that the IoT technology will
protect their data and privacy when tracking

Potential Solutions
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Machine-to-Machine

Machine-to-Machine (M2M) communications represent technological solutions and
deployments allowing Machines, Devices or Objects to communicate with each other,

with no human interactions.
[source EU FP7 Exalted project]

M2M Application

M2M system — Key features
- Support of a huge number of e,
devices

- Seamless operability across
multiple domains

Client
Application

- Autonomous operation
- Self organisation
- Power efficiency

Application
Domain

Source: ETSI

i
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M2M Area Network

Service

RN Capabilities

Network
Domain
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M2M Architecture (ETSI)

M2M Application
M2M Area Network

M2M
Gateway

Client
Application

Network domain M2M device domain

Application domain
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Source: ETSI, via KAIST KSE, Uichin Lee, M2M and Semantic Sensor Web
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The Internet of Things

- Diversity range of applications

- Interacting with large number of
devices with various types

-Multiple heterogeneous networks
-Deluge of data

- Feedback and interaction mechanisms
(Actuation)
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Web of Things

« Integrating the real world data
Into the Web and providing Web-
based interactions with the loT
resources IS also often discussed
under umbrella term of “Web of
Things” (WoT).

- WOoT data is not only large in
scale and volume, but also
continuous, with rich
spatiotemporal dependency:.
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I ——.
Web of Things

Connecting sensor, actuator and other devices to the World
Wide Web.

“Things’ data and capabilities are exposed as web
data/services.

Enables an interoperable usage of 10T resources (e.g. sensors,
devices, their data and capabilities) by enabling web based
discovery, access, tasking, and alerting.
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Convergence
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Exciting new challenges

Internet of Things

(The ongoing convergence of
evolution of devices)

e

Computing ~ | BigData

Clouds | (Accumulation of data from |
(Deployment of large sensors and social networks)

shared infrastructure)
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Convergence in EVERYWHER

m ¥ % & ¢
- Convergence of technology < H
Lontmuous IndustryTransformatlon
» Convergence of business
and ecosystem @ @
<> «<>
« Convergence of people, <

application, things, data,

V__ S
devices, etc. LJ

Mobility

3rd Pl :jt{-( ” r]_] af T ~ing®

Milliong Trillic

2nd Platform

™M

Source: IDC
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Convergence of 10T, big data and cloud

 For 10T, number of billions of connected devices Is an
Indicator of 10T. The connectivity Is just an enabler but
the real value of 10T is on data (business insight/data-
driven economy)

- For Big Data, data collection is one of the main concern,
and loT can play an important roles for data collection
and data sharing

« For Big Data, data is nothing without real business value
Insight

» Cloud offers Everything as a Service business model for
|OT and big data.

10T is a King, Big data is a Queen and Cloud is a
Palace
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Cloud-based IoT Big Data applications

Massive
. | monitoring
Prescriptive and A | ! |
descriptive -4 Real-time
actionable
S insight

predictive

[ Proactive and

L Observation

optimization
/

[Performance and L
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Key requirements of loT-Big data platform
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Scalable
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Real-time

Security and
privacy

O¢
g

Intelligent and
dynamic

Distributed and
decentralized
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Technology Convergence

Source: Ovidiu Vermesan “Internet of Things — Converging technologies for smart environments and integrated
ecosystems” Riverpublishers, 2013.
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Clouds, Big data con5|der|ng the loT

- Data stored in the “Cloud” __ Convergence |
- Data follows you & your devices Z o
- Data accessible anywhere ——
- Data can be shared with others e

Any Time
: J

| Any here J

Any Service

Any Network
\ : )

Any Object
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Why Convergence

|KaaS
Intelligent Knowledge as a Service

42



|KaaS
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Thanks for listening!
Any questions?
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