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The WoT explained to children

100%SCIEI'ICES

NNOVALOI\ Pense
a me dégivrer
aujourd’hui.

. ~_ Eh ben dis-donc!
l \ /  Clestacette heure-ci

i< R 2 que tu te Iéves? // /,

b

Je te rappelle
que tu n'as pas
mangé de léegumes |
verts depuis |
trois jours.

. ~ Etmon Imge?
T —— - Qui est-ce qui
J'ai qoutté 1 A valétendro?
toute la nuit. | Al
Pense a appeler
le plombier. '

Ne me donne pas
de trop gros toasts
a griller, cette
fois-ci, hein?
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Lélnternet des Objets, SVIJ



http://www.webofthings.org/wp-content/uploads/2012/01/268_Internet-des-objets_3.pdf

A case for the web of things

Facts:

A March 11, 2011: Tdh o k u
earthquake and tsunami in
Japan

A Nuclear reactors were affected:
explosions and radioactive
pollution

A Confusing information about the
levels of radioactivity from
authorities

A Radiation level maps based on
Geiger counter data started to
appear
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Radiation level map
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http://blog.pachube.com/2011/03/real-time-radiation-monitoring-in-japan.html
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Mapped 218 locations

http://japan.failedrobot.com/
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N Satellite

Radiation dose in KEK, Tsukuba

Current reading: 0.2 pswh (microsievert per hour)
Time of reading: 5E8I18 ; 2011/03/275H8I85R8: 16:41:43.5990762
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Readings

We too have been watching events
unfold in Japan. We have created this
site in an effort to display the reliable
data readings as they become available.
Although we are careful to evaluate new
data sources, we welcome new reliable
data from those on the ground in this

crisis.

To submit readings
1) Purchase a radiation detection
device.

INTERNATIOMAL MEDCOM

AMAZON

LAB SAFETY SUPPLY

COLE-PARMER

2) Take readings in your area.

3) Post readings to RDTN.

SUBMIT A READING »



http://www.rdtn.org/
http://www.rdtn.org/
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www.shutterstock.com - 59068843

Pictures: , freeusandworldmaps.com

Fortuna et al., Towards Building a Global Oracle: a Physical Mashup Using
Artificial Intelligence Technology, International Workshop on the Web of Things, 2012.
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Outline

Part |. Motivation & background
Part Il. Technology and tools for exploiting the WoT

Part Ill. Demos, tools & research directions




Part . Motivation & background
outline

Web Of Things

A What is it? What problems can it solve?
Architectural considerations

A How it looks like? What are its components?
TheA Thiomgs

A What are the ingredients?
Then Gl a e

A How do things stick together?
Applications and services

A What can be built on top of it?
Quick start recipes

A How does the AHell o
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° How Web -of -things fits on the

map?
Description Technologies
Web 1.0 Static HTML pages HTML, HTTP
(web as we first learned it)
Web 1.5 Dynamic HTML content Client side (JavaScript, DHTML,
(web as we know it) Flash, ¢é&), server |s
Perl , ASP/.NET, JYP
Web 2.0 Participatory information weblogs, social bookmarking, social
sharing, interoperability, user- tagging, wikis, podcasts, RSS feeds,
centered design, and many-to-many publishing, web
collaboration on the World Wide [ser vi ces, &
Web (web of people) URI, XML, RDF, OWL, SparQL, &
Web 3.0 € definitions vary a lot 1 from
Full Semantic Web to Al
(web as we would need it)
Web of Everyday devices and objects Well-accepted and understood
Thi are connected by fully standards and blueprints (such as
ings integrating them to the Web. URI, HTTP, REST, Atom, etc.)
(web as we would like it) '



http://en.wikipedia.org/wiki/Web_3.0
http://en.wikipedia.org/wiki/Web_3.0
http://en.wikipedia.org/wiki/Web_of_Things
http://en.wikipedia.org/wiki/Web_of_Things
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Web of Things  vs Internet of
Things: what Is the difference?

Internet = Interconnected networks
A They are interconnected via IP (Internet Protocol)

A There are IP addresses in the internet, no domain names
such as wikipedia.org

A Started around 1950 in a effort to make two computers
talk to each other

Web = Linked documents and resources
A Uses HTTP
A The web needs the Internet underneath to function

A Started around 1980 in an effort to help people share
data over the Internet
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Transition towards machine
generated information

Past:

Mmanual input of information by 500 million or a billion
usey so

Future:

N n einformation can be created automatically without
humandatae nt r y @exttgéneration of sensor
networks can monitor our environment and deliver
relevant information i automatically.!

1pete Hartwell, How a Physically Aware Internet Will Change the World, Mashable, October 13, 2010.



http://mashable.com/2010/10/13/sensors-internet/
http://mashable.com/2010/10/13/sensors-internet/
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Web of things use cases

Motivated by an increased interest in automatic
management of large systems

A Commercial use cases! (non-exhaustive list):

Power grids

Transport systems

Water distribution
Logistics

Industrial automation
Health

Environmental intelligence

A Academic
A Distributed sensing infrastructure

Alternative solutions

To To T Po Do I I

Ethical issues and abusel

1
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Commercial use case: Power
grids !

N ithe power grid in America alone were just 5% more
efficient, it would save greenhouse emissions equivalent to
53m cars (IBM) . i

Solutions:
A demand pricing i 10-15% peak hour demand cut

A Energy consumption monitoring with smart meters
encourage shifting consumption to off-peak hours through
personalized price plans

A demand response i extra 10-15% cut

A Save energy by sensing and actuation: smart meters +
actuators turn off air-conditioning systems when demand
for electricity is high



http://www.economist.com/node/17388368
http://www.economist.com/node/17388368
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Public lighting control: greener
lights + control

Dimming | Power _ _ _

level consumption Power consumption vs. dimming level
[%] [W] 40.0

03 | 7.4 350

10,7 | 8,4 200

21,2 | 13,8

31,7 | 17,9 25.0

422 | 21,6 20.0

52,8 | 252 15.0

633 | 285 10.0

73,9 | 31,5 o

84,4 | 34,2 @

94’9 | 36’4 - 0.3 10.7 21.2 31.7 422 528 63.3 739 844 949 100
100 | 37,2

SGA LSL 30 main characteristics
the number of LED: 30*1w
consumption: 35W (at full power)
colour of the light: 4200K

light current: 2700Im
life-expactancy: min. 60.000h
IP66 T
NET mass: 4,8k

To o J>o T To Do Do




Public lighting control : lights
dimming

Lights dimmed to 75%
luminosity between 23:00 and
5:00 with smooth 15-minute
linear transitions.

Dimming[%]
10

0(E £Q@Qa QT & ©
VQ QG QWD @ w
Electricity consumption per night:
0 (£ 8QQaaME® X ¢ Qu'Q
0 (QQaaMNEMDT p Q'Q
Reduced by ~ 8,3%.

Dimming and power in time.
Red line represents light poles
with no dimming.




w SensorlLab

Commercial use case: Transport
systems 1

A 12007 its congested roads cost the country 4.2 billion working
hours and 10.6 billion litres of wasted petrol (Texas Transportation
Institute) ©

Solutions:
A Charging for city centers and busy roads

A London, Stockholm, Singapore, etc.
A Green wave

A Adjustment of traffic lights to suit the flow of vehicles
A Automatic parking guidance
A Singapore is developing a parking-guidance system (cars
looking for somewhere to park are now a big cause of
congestion).

A Real-time dynamic pricing
A Singapore



http://www.economist.com/node/17388368
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Commercilal use case: Water
distribution 1

Utilities around the world lose between 25% and 50% of
treated water to leaks (Lux Research).

Solutions:
A Renew infrastructure

A London, UK, Thames Water was losing daily nearly
900m litres of treated water and had to fix 240 leaks
due to aging infrastructure?.

A Install sensors for monitoring the pipe system
A Automatically detect leaks fast (instead of customers
calling and reporting leaks). London, Singapore, etc.
A Automate the management and maintenance process

A Automatic scheduling of work crews and automatic
alerts (i.e. text messages to affected customers)



http://www.economist.com/node/17388368
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Water distribution

WaterWiSe in Singapore

A develop generic wireless sensor network
capabilities to enable real time monitoring of a
water distribution network.

A three main applications:

A On-line monitoring of hydraulic parameters within a
large urban water distribution system.

A Integrated monitoring of hydraulic and water quality
parameters.

A Remote detection of leaks and prediction of pipe
burst events.



http://aqueduct.nus.edu.sg/waterwise/
http://aqueduct.nus.edu.sg/waterwise/
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You are free to play with a limited data sets from a few deployment sites you see on the interactive map. We are streaming a lot more data for
many more hydraulic, water quality and derived parameters from many other locations that are not available through this public portal.

o G W WA LS\D § 4 7 g
, 3 - : y ) 2 }/ ‘ ) /
Site 4 X .
....................... 7

Selected stations:
Pressure_Site 4 -

Hydraulic:
Water Quality: pH , ORP

Note: Only Pressure sensor data is visible to public

| Remove |

@) Last 24 Hours (Archived)

© Last 7 Days

© Last 30 Days

N © Time as below:
' 3 f .~< J_' .’-’_-
: 7’ Singapore StartDate H M S
. "'/ b4 SW 20110326 12+ 58 v 16 +

End Date H M S
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Zoom: 1' 5' 1h 1d 5d 1m 2m &m 1y Max 13:28 March 27, 2011
& Site 4 (PRESSURE) 54.50 « Site 4 (PRESSURE) 54.50

358
Assume Time Zone as:

@ Data Time Zone

) My Time Zone

[ [ [ [ [ 1 [ [ [ [ [
2Zpm 4 pm & pm 8 pm 10 pm Sun Mar 27 4 am 6 am 8am 10 am 12 pm

http://agueduct.nus.edu.sg/waterwise/

< 11 H
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Commercial use case: Logistics

Cargo loss due to theft or damage is significant, estimates that the
global financial impact of cargo loss exceeds $50 billion annually
(The National Cargo Security Council)l. The cost is eventually
passed to the customers.

Solutions:
A Automatic track and trace

A Tag and trace their wares all along the supply chain
(RFIDs and sensors) - and consumers to check where they
come from (i.e. FoodLogiQ, SenseAware)?

A Event detection and mitigation

A Detect events that affect the cargo (i.e. delay, inappropriate
transport conditions) and minimize damage (i.e. re-route)



http://www.inboundlogistics.com/articles/viewpoint/viewpoint0104.shtml
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368

Logistics

SenseAware

- temperature readings
- s hi1 p mexad |6cation

- shipment is opened or if the
contents have been exposed to
light

- real-time alerts and analytics
between trusted parties

regarding the above vital signs of
a shipment

http://www.senseaware.com/

w SensorlLab



http://www.senseaware.com/
http://www.senseaware.com/

epcisWEB
adapber

ol
;
e

Product

Description

Product
Image

Product
Video

Stock
History

Stock Info

Map

Product
Buzz

Feed

Ewvent
Statistics

Supply chain mash

EPCIS Browser

- | Event Finder

(_\ Ewent Firn

Location

urn:br:maxhavelaar:natal
urn:brimaxhavelaar:palm
urn:ch:frey:buchs:factory
urn:ch:migros:basel:ware
urn:ch:migros:stgallen:ws

urn:ch:migros:zurich:distr

Reader
urn:ch:frey:buchs:convey

urn:ch:frey:buchs:factory
Time

Electronic Product Cod
urn:epc:id:sqtin:61800.82
urn:epc:id:sgtin:61800.82

urn:epc:id:=sgtin:61800.820712.2003
urn:epc:id:sgtin:61800.820712.2004
urn:epc:id:sgtin:61800.820712.2005
urn:epc:id:sgtin:61800,352613.1001
urn:epc:id:sgtin:61800,357=1= 1nn7

_up

apc 3d ugpi C1SCO.ADE) L) J00e

0 Prednat
Descrigtise
o rreden

0 g
P #rodect
Wien

Stoch .

QO sy B

L 2 2
[ ] 1

./

Prodact Desci thas

SensorlLab

v ciare
~ '
-
'. 0 (Y TP — Hoad ki
"
.y

WikiremA  Praline
B P Lo rciogeda

From eipedia, the bee ercyc kpeda

. Smawch

hark bris

p Moy

Frodect
Bure

o Poas

Peant
|

o

| Caledar

@

wagls, et

Lindt Chocolate
Lindt Chocolate
Lindt Chocolate
Chocolate Frey

hemml b Cemare

http://epcmashup.appspot.com/

To v, B i on deas o S



http://epcmashup.appspot.com/
http://epcmashup.appspot.com/

.. .o"'s‘
w SensorlLab

Commercial use case:
Industrial automation

The integration gap between the production and business processes comes at a
high cost, especially in multi-site enterprises.

Solutions:
A Automatic monitoring of the production process

A Monitor the devices on the production floor (i.e. robotic arm overheating)?
A Automatic event detection and notification
A Process the measurements, detect anomalies and notify the business
process (i.e. production at site interrupted, relocate)
A Productivity comparison
A Machines equipped with sensors allow productivity comparison based on
sensed data (i.e. Heidelberger Druckmaschinen)?
A Dynamic production optimization

A 5% increase in paper production by automatically adjusting the shape and
intensity of the flames that heat the kilns for the lime used to coat paper?

1SOCRADES project,

2| udwia Sieagele, A special report on smart systems, The Economist, Nov. 4 2010.
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Process integration

A SunSpot on Robotic ARM, exposing measurements as Web
service

A SunSpot GW connected to Windows machine, then to the
Enterprise Network or Internet

A Failure, production interruption alarm i moving to alternative
production site

Enterprise Resource Planning
2

SIA server

Thing Thing
(DPWS) (REST)

2D. Guinard, V. Trifa, S. Karnouskos, P. Spiess, D. Savio, Interacting with the SOA-based Internet of
Things: Discovery, Query, Selection and On-Demand Provisioning of Web Services, IEEE
Transactions on Services Compnutina Vol 3 Julv-Sept 2010

ISOCRADES project, http://www.socrades.eu



http://www.youtube.com/watch?v=K8OtFD6RLMM

