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- i During 2008, the number of
“e connected to the Internet exceeded the
number of sEIesF on earth.

e e

By 2020 there
will be

Sources: Cisco IBSG, Jim Cicconi, AT&T |, Steve Leibson, Computer History Museum, CNN,
University of Michigan, Fraunhofer
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- Lighting water management,

~
Smart Cities

Connected Communities

monitoning, traffic control

- Water & power leak detection,

\
Smart Planet

Green Environment

pollution, weather monitoring

J

P

- HVAC (heating, ventilation,

Smart Building
Building, Smart Homes

and air conditioning), lighting,
presence control, metenng )

B =

\.

- Production control and tracking,

"N
Smart Industry
Industrial Environment

robotics

J

eLoll & ] 5o (gwoigd alizeo Slal

Internet of Things
(Network + Platform +
Content + Objects)

P..

xtension of
Services
to Other Industries
Beyond the IT

e\

Industry

Transportal jon

= Oy

f

Smart Energy
Electric Grid

- Voltage andpower sensors,

meters and breakers, fault
detection

J
\

B (&

-

Smart Transport
Intelligent Transport
System

- Electnc vehicles, high speed

trains, infrastructure

J
™

/

Smart Living

Entertainment, Leisure

- Daily living with convenience,

comfort, and enjoyment

a

Smart Health

Healthcare System

- People monitoning, bio sensors,

probes, remote health services

\
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[IOT 5 IOT (o o il

Cisco (BM Microsoft .Intel.
Bosch .Google ARM .GE .
AT&T .Oracle HP .Amazon .
Samsung, ...

Hub-of-All-ThingsLHAT . - 75l sledole s

LinkSmart .OpenloT .
OpenRemote TerraSwarm .
Ericsson loT-Framework .
ThingSpeak AirVantage.
Exosite NinjaBlock .Device
Hub .Mango .Nimbits .
SiteWhere, ...

Contiki AllJoyn . RIOT
Spark Raspbian, ...

11
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Waking Up With The Internet of Things
In The Year: 2040

®

- available to
7 e emergency and
Wristband or phone — healthcare services
bridges communication & in real-time.
between you, personal <
\ <

‘ *®
Jcé‘éc
L J

devices, and the cloud

9 PN oo

L 2
0‘0

0’0

FutureForALLS
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Mixed-modal access Smart 21t Century Education
Mobility

Clean & non-motorized
option

Integrated ICT

Inclusive society

Embrace Creativity

Entrepreneurship

Culturally vibrant .: Smart & innovation
& happy H Economy
Safe T Productivity

Local and global

Healthy _
interconnectedness

Enabling supply

& demand size policy Green buildings

Transparency & open data Green energy

ICT & eGov Green urban planning
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From Industrie 1.0 to Industrie 4.0

Degree of

complexity

o

4

First Second Third Fourth .
Industrial Industrial Industrial Industrial s
Revolution Revolution Revolution Revolution

through the introduc-
tion of mechanical pro-

through the introduc-

tion of a division of la-

through the use of elec-
tronic and IT systems

through the use of
cyber-physical systems

oreeS) rereS)

5 duction facilities with bor and mass produc- that further automate 4
the help of water and tion with the help of production = Q_
l‘D steam power electrical energy ) ‘ Y ¢
7~ r
990000 OOOOOOOOS U —_ D
= &
| SR

.i
<
*

™,

§ =

g Mk S

g

*

First programmable
logic controller (PLC),
Modicon 084, 1969

First assembly line,
Cincinnati slaugh-
terhouses, 1870

First mechanical
loom, 1784

JER

Time

(110T)

1800 1900 2000 Today

=
~N

Source: DFKI (2011)
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. | ﬁ Simulation
Big Data
Augmented SNy,
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Reality i Industry 4.0 O T de

Additive Internet of
Manufacturing Things
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Cloud
Computing

Cybersecurity ;
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[ wireless | | wired |

Cellular | * " | overays
- \ 'l

RFID RFD M\"‘m x Infrared [ Video
— — .-I,z'”- — - /
2D Tags ) o

O\ Communication f/

3(Iq:lentil’li.:atir:m

N Proximity
“ fL | - - "~{RFID reader
-m —__~_| Localization

Internet '
__—and Trackingl —\of Things/ Actuators J
- b " )
Storage }

. Processing -
S ;J,rk J L *'II:-. T
| Sensor Networks | /| ( - [ Databases
[ Global Sensor Networks | | vices
| In-Network Processing r ’,r 1 )
RFID tags Vo e | Actuators
RFID reader| “, |_Things

Mobile Phones | | [ Laptops | 22
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