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INTRODUCTIO

A More approg
name for "Interne
Things" (loT) is

"Network of Things" or
"Network of Objects"




SEeNsors, proces \
and/or softfware. Ea
object has a unique
identifier



https://en.wikipedia.org/wiki/Sensor
https://en.wikipedia.org/wiki/Software
https://en.wikipedia.org/wiki/Software

Infernet or other
networks



https://en.wikipedia.org/wiki/Internet
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m Connected Devices in billio

Source: Amit Verma et al. (2021) Convergence of IOT in TourismAndustiry:A-Pragmatic Analysis

The number
of connected
devices is
INncreasing
exponentially
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APPLICATION

loT Is mainy
industry for
industrial systems anc
equipment (e.g: predic
when maintfenance is
needed, finding small

E items)
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medicine, for
patients outfside
hospitals (e.Q: elder
people or chronicle
diseases like
diabetes)
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APPLICATIONS OF

loT combines
Artificial Inte
to monitor the
number of vehicles
and change fraffic
lights accordingly To
nimize congestions
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available parkings
(smart parking)
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And also to monifor and control lighting,
heating, air conditioning, media systems
and security systems (Smart Homes)
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In many houses the reading of the electricity meter or the

- gas meter is already done from remote i
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- Mesh systems bring wifi connection to every corner of the
. house
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They are better than a simple wifi extender because they
communicate between them, sharing the same network
and passwords
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5G wireless netfwork was designed o connect a large
number of [oT devices, even when they are on the move
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5G should finally solve the issue of low or null downloading

speeds when many tourists are in the same location
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All benefits of Smart Homes are also available for

Smart Hotels
I R X
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o Swith off lights when no one is present in the room

e Open/close window curtdins

e Al regulates femperature and it remembes guests'
preferences

.+ TV welcomes guests with their own nhames. They can

automatically access Netflix / Spotify with their own account
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e Play your favourite music
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Electronic key cards can be sent by the hotel on the
guests' smartphones to open the room directly
without wasting their time in the reception




e The hotel's app also allows the guests to make
restaurant reservations, book spa appointments, and
order additional activities within the hotel
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The voice assistant of the hotel is installed on the

room's speakers and it listen to guests' needs through

voice commands and accomplish them instantly ana
quickly.
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arrival of a customer and automatically provide the
correct fable number




AirTag is a small device connected to a smarfphone that
allows its owner to locate important objects (wallet, bag,
keys, suitcase, backpack, car, etc.

1S



51\1“ R g
> 1 Fo
a7 =0- )
ol /\I'n if\. ?’
Qr
o I l|ﬂ ™
- =
| | ’/\i |

A NI

Airplanes could be equipped with sensors that capture
and frack passengers’ body temperature, heart rate and
anxiety level to offer help in case of emergency




Many flight companies are also infroducing free onboard
wifi connection thanks fto satellite megaconstellations
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Starlink is a network of thousands of satellites in low-orbit '
that delivers ultra-broadband connection all over the world
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Thanks to it, flight companies are removing the seatback
== screens on commercial flights, as many people already
% bring their own devices that connect to the plane's wifi




Smart Trains collect data from thousands of sensors to

control all the operations in an efficient and reliable way
vy e—
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Small devices called beacons that send 1o the

smartphones of the tourists specific information, when

‘ they are close to a particolar location.
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Beacons need a bluetooth connection to work and can
send messages to all users in a range of 60-100 m
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on your smartphone

'lacket
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.. The app checks if there are nearby beacons from shops i
~ that sell jackets. If yes, the app sends you a notification




N While you are guided to the shop by the app, it also ¥
- contacts the shop to warn of your arrival and that you're
looking for a jacket
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When you arrive there, a shop employee is already Wou’rlng
for you and ready to show you jackets of your size
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The app also informs you of any discount or offer on the
jacket you are buying and allows you to skip the queue by =
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paying online




Beacons could also be used to block Whatsapp and
Instagram use of students while at school and to detect if ’;
they are in class
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Beacons also tell you when a bus is arriving to your bus
stop
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Digital kiosks or Totems are standalone screens that
passersby or customers can interact with on the spot
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Totems allow customers to comple’fe purchases, to guests
to check in by themselves, or enable visitors to look up

answers to their guestions on their own




They automate many mundane tasks that your staff don't
really need to be spending any more efforts
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This ollow to schedule fewer employee“s:-per shlfT Thereby
reducing the operatfing cosfs. Clienfs don't have fowaitin -~ =
line fo speak with an employee when they have a question N

™. "SI B B, 2000
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Big datfa is usually generated by CI|| the sensors of |oT. 1

Big data is then used for Artificial Inteligence, Smart _
Destinations, Smart Cities, etc. So |oT is The main "
technology behlnd all these innovations
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'” To find the answer o many questions of our times we don't
=« Nheed new discoveries or new instruments, but only to
exploit the data we already have
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At present most of the data in the Web is not really in form
of data, but in form of hypertext of images or video
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Open Linked Data is just another Web made up by linking daftasets between
them instead of hypertext, a dataset made up by pages that are not read by
humans but by computers
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How many tourists visited Bergamo in may 2017 and visited Bresciai X J (@ Q

i5) Notizie  [L] Immagini Q Maps [ Video i Altro Strumenti

Circa 89.200 risultati (350 secondi)

fia.org » wiki» Tourism _in_[taly

Tourism Ikipedia

Rome is the 3rd most visited city in Europe and the 12th in the world, with 9.4 million arrivals in
2017 while Milan is the 27th worldwide with 6.8 million ...

https://heretotravel.com » bergamo - Traduci questa pagina

Bergamo, ltaly: 6 Reasons Why You Should Visit

If you're visiting Milan and the wider Lombardy region, you should also visit Bergamo. Here

ara ci¥ reacsnns whv Baroamn i ciich a nreat citv to vieit

E.g: googling "How many tourists visited Bergamo in may
2017 and also visited Brescia in 20187?", this search
provides 89.200 answers buf no one is right
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How many tourists visited Bergamo in may 2017 and visited Bresciai X lﬂ . (&) Q

Y

Q. Tutti i5) Notizie  [L] Immagini Q Maps [ Video i Altro Strumenti

Circa 89.200 risultati (350 secondi)
[ fia.org » wiki» Tourism _in_[taly

Tourism Ikipedia
Rome is the 3rd most visited city in Europe and the 12th in the world, with 9.4 million arrivals in
2017 while Milan is the 27th worldwide with 6.8 million ...

https://heretotravel.com » bergamo - Traduci questa pagina

Bergamo, ltaly: 6 Reasons Why You Should Visit

If you're visiting Milan and the wider Lombardy region, you should also visit Bergamo. Here

If Google were searching inside Linked Open Data instead, the
exact answer would have been found immediatly because it'd have
found the datasete with the relevant information by performing o

semanfic query
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That's why the Web of Linked Open Datasets is also called
Semantic Web (definition by Tim Berners-Leeg)
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World Wide Web

The WorldWideWeb (W3) 1s a wide-area hypermedia information retrieval mitiative aiming to give universal access to a large univers

Everything there is online about W3 1s linked directly or indirectly to this document, including an executive summary of the project, !

What's out there?
Pointers to the world's online information, subjects , W3 servers, etc.
Help
on the browser you are using
Software Products
A list of W3 project components and their current state. (e.g. Line Mode ,X11 Viola , NeXTStep ., Servers . Tools , Mail robot ,_
Technical
Details of protocols, formats, program internals etc

e e || m—

Paper documentation on W3 and references.
People

A list of some people involved in the project.
History

He is the english informatic that invented both the World

Wide Web in 1991 and the Semantic Web in 2001
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He also gave a good speech at TED Talk, like this one of
the Semantic Web:

https://www.youtube.com/watch?v=0OM6XIICm_qgo&t=322s
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If data are also licensed under an open license, then they
are called Linked Open Data



https://en.wikipedia.org/wiki/Open_license

Most of human knowledge is now in the form of
databases stored in private computers and servers that
are not shared with the rest of the world
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The more data are connected between them, the more
powerful they become. It doesn't happen with hypertext
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E.g: all the info boxes at the right side of the Wiki pages

now form a Linked Open Data called DBpedia

WIKIPEDIA

The Free Encyclopedia

Main page
Contents

Featwred content
Curment evanls
Random aricle
Canate b Wikipadia
Wikipedia shore

interaction

Help

Aboud Wikipedia
Community poral
=5 :‘:i"::';:1-!-.||::$-
Contact page

Tools

What links hara
Helated changes
Uipinad fie
Special pages
Permanant link
Page informadion
Wikkdata rhgm
Cite this page

kn odher projects

Wikimadia CGOmamons
hteta-Wikl
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Wikipedia A
From Wikipedia. the frea encyclopedia

This article is about this online encyclopedia itself, For Wikipea, 3 home page, see Main Fage. For Wikipedia's visitor introduction, see Wikipedia:About. For other uses, see
Wikipedia (aisambiguaiion).
“The Free Encyciopedia” redirects here, For other encyclopedias, 5 Lists of encyciopadias,

Wikipedia [/ wiki pi:dia/ i listen} wik-i-PEE-dlee-@ or / wiki pedia/ (W listen) « “-ee-PEE-dee-a) is a muliiingual online encyclopedig; TR

g e i
J *1 W 9
" Sttt _
v WIKIPEDIA
Thea lngo of Wikipadia, a globe featuring glypha
from several writing systams

based on open collaboration through a wiki-based content editing system. Iti1. e largest and most popular general reference wy
on the World Wide Web, II*I% and is one of the most popular websites ranked by «a as of June 2019, It fel Soang|
ree content and no commearcial ads, and ks owned and supported by the Wikimedia Foo 24an, 8 non-profil organiz=sts
primarily through donations, P REIFINC]

a2

Wikipedia was launched on January 15, 2007, by Jimmy Wales and Larry Sanger I} sanger coined is name, ‘asa R
portmanteau of "wiki" (the Hawal'ian word for "quir_i-;'-:""'l] and "encyclopedia”, Intially an English-language encyclopedia, versiong
other languages were quickly developed. With 5.811,864 articles, O1E 3 gha English Wikipedia s the largest of the more than 280
Wikipedia encyclopedias. Overall, Wikipedia comprises more than 40 million articles in 301 different languages!'®! and by Februg

2014 it had reached 18 billion page views and nearly 500 million unlque visitors per month.!'9!

In 2005, Nafure published a peer review comparing 42 hard science articles from Encyclopaedia Britannica and Wikipedia and
found that Wikipedia's level of accuracy approached that of Britanmica 7! although eritics suggested that it might not have lared J§
wall in a similar study of a random sampling of all articles or one focusad on soclal science or contentious social issues 118

0 Screanshot [show]

Type of site
Available in 303 languages

Omiene endyclopedia
following year, Time magazine stated that the open-door policy of allowing anyone 1o adit had made Wikipedia the biggest and
possibly the best encyclopedia in the world, and was a testament 1o the visicn of Jimmy Wales =%

Owmner Wikimedia Fourndation

Created by

Jmmy Walas
Larry Sangerl']

Website Wy wikipedip.org i

G (Global, June 2013)

Wikipedia has been criticized for exhibiting systemic bias, for presenting a mixture of "truths, half truths, and some falsshoods” |
and for baing subject 1o manipulation and spin in controversial topics.*® However, Facebook announced that by 2017 it would halip

readers detect fake news by suggesting links o related Wikipedia articles. YouTube announced a similar plan in 2018.=

Alews rank
Commernied

Contents [hde| M

1 History Clptiang)i™== 1|




us
Census

It was born in 2007 when only a few others Linked Open

Data were available:
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Linked Open Data in 2022

3N . . k viiaaie” |

PA

bl

IT for Tourism Services - Master in

BodRDF |



-
i
!

i

:lllﬂl

e "'lm

iirl;lf

EITTY FH

Unfortunately, most of the fourism data are still closed
and with few Linked Open Datasets available
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The Linked Open Data Cloud

Publications
Social Networking

The types of Linked Opened Datasets available af present

are mainly geographical, scientific and administrative
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The Linked Open Data Cloud

Legend
Cross Domain

G ohy

Government

t‘% 'I.:

Publications
Social Networking

User Generated
©

e

If many tourism datasets were available, we could get
answers to important questions like: "Does the war in
Ucraine influence the travelling behaviour of German

tourists within Europe?”
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The Linked Open Data Cloud

Government

Publications
Social Networking

Or even: "Do mass-tourism arrivals fo Spain impact the
environment of the host country?”

r



About TourMIS
Register

Supporters
Guestbook
Related links
Login
Imprint

TourMIS white paper
TourMIS Manual
Eurocity Manual

Definitions in city tourism

Excel form for ETC
Excel form for CityDNA

Next TourMIS Workshop

CityDNA Benchmarking R.

TourMIS Charts API

onal gy EUROPEAN gz ;HII

DESTINATIONS | TRAVE| sy
ALLIANCE | eoMMISSION AR

Welcome to TourMIS!

TourMIS is a Marketing-Information-System for tourism managers. The major aim of TourMIS is to provide information and decision support for tourism managers and scholars. 1
provides on-line tourism survey data, as well as various tools to transform data into precious management information.

Since 2000 this initiative has provided the tourism industry with predominantly free access to overall data and functions of TourMIS (registration is required).

TourMIS is open to all authorized tourism organizations, societies, tourism consultants, companies, tourism training centres, pressure groups, etc. in Austria and abroad. By cove
maintenance costs, a consortium of the most important initiators of market research projects in Austria and Europe guarantee the continuous updating of the comprehensive dat:

The programme modules contained in the method-base are developed according to the specific requirements of tourism managers at the Department of Tourism and Service Mar
University Vienna led by Prof. Dr. Karl Wdber.

The development of TourMIS is financially supported by the Austrian National Tourist Office and the European Travel Commission.

Technical Components

Data in TourMIS is maintained in form of a relational database. Inserting and maintaining data is done by means of a web-based user interface. All pages in TourMIS are generate
TourMIS is located on a virtual server and managed by a team of tourism research experts at Modul University Vienna (1190 Vienna, Am Kahlenberg 1, Austria, Europe).

Software

TourMIS has been developed with various software products:
Database server: MS SQL Server

Web server: MS Internet Information Server

Application: Strawberry Perl.

The first Linked Open Dataset for Tourism was created in

2003 by the Austrian Tourist Office and it is called TourMIS
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About TourMIS European Countries
; Trends in Important Markets : - : : -
Register iy Sgptmber 3073 City Tourism Recovery Monitor (Total foreign and domestic)
Supporters Market Arrivals (1) Bednights (1) (2) S0M . _ N )
Guestbook Austria 126.7 131.1  13/16 2019: 247 wnn Bacipights in 128 cities 95.9% _94.4%
o il
Login China 307.3 255.1  12/15 40M ; : 9176%
In1pﬂnt Germany 119.5 110.5 14/18
Denmark 183.7 193.6 14/17
TourMIS white paper Spain 184.0 178.4 14/18
France 136.9 162.5 14/18 o 30M
TourMIS Manual India 493.3 306.9 11/14 =
Eurocity Manual Italy 171.7 143.1  14/18 .g‘
S en 4 . Japan 316.9 296.9 12/15 =
Definitions in city tourism Netherlands 135.5 161.9 14/18 K 64 5%9
Excel form for ETC Norway 458.1 432.2  13/16 20M :
Excel form for CityDNA Poland 116.2 96.6  13/15 49'V
Sweden 255.6 242.8 14/16 Z
Next TourMIS Workshop Russia 141.4 122.2  12/16
CityDNA Benchmarking R. United Kingdom 513.0 449.3  14/18 10M
United States 312.1 274.6  13/16
TourMIS Charts API Australia 1043.2 1058.3 13/16
Brazil 557.7 441.7 12/14
Trends in Total Europe 0
Aonieryl s rptembes M Jan Feb Mar Apr May  Jun Jul Aug  Sep  Oct
Market: Total fnreign ks

Source
2022-1

It includes data from over 100 European cities. Its dataset &
consists of bednights spent at a destination, arrivals at
accommodations, capacity and occupancy rates

esus >omonte
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About TourMIS
Register

Supporters
Guestbook
Related links
Login
Imprint

TourMIS white paper
TourMIS Manual
Eurocity Manual

Definitions in city tourism

Excel form for ETC
Excel form for CityDNA

Next TourMIS Workshop

CityDNA Benchmarking R.

TourMIS Charts API
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European Countries

Trends in Important Markets
January - September 2022

Market Arrivals (1) Bednights (1) (2)

Austria 126.7 131.1 13/16
Canada 503.6 426.7 13115
Switzerland 1315 1444 14/18
China 307.3 255.1 12/15
Germany 119.5 110.5 14/18
Denmark 183.7 193.6 14/17
Spain 184.0 178.4 14/18
France 136.9 162.5 14/18
India 493.3 306.9 11/14
Italy 1717 143.1 14/18
Japan 316.9 296.9 1215
MNetherlands 135.5 161.9 14/18
Morway 458.1 432.2 13/16
Poland 116.2 96.6 13715
Sweden 255.6 242.8 i4/16
Russia 141.4 122.2 12/16
United Kingdom 513.0 449.3 14/18
United States 312.1 274.6 13/16
Australia 1043.2 1058.3 i3/16
Brazil a57.7 441.7 12/14

Trends in Total Europe
January - September 2022

Market: Total foreign

Bednights

50M

40M

%)
o
=

)
o
=

10M

City Tourism Recovery Monitor (Total foreign and domestic)

2019: 717 mn Bednights in 128 cities 95 9%, 94.4%,

2021: 293 mn Bednights in 121 cities

95.0%
: 9176%

93.9%

64.5%7

49.V

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Miels» 0 avla aLata 3 _
Source

20221

TourMIS was linked to ofther Linked Open Datasets on :
economy and sustainability, creating the first online fourism
decision support system to answer more complex questions

esus >omonte
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”% Best results are obftained combining Linked Open Data with

: Blockchain, to form a decenftralized semantic web that is

a able to detect hidden relationships across all the open
datasets of the world
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- You may be able to ask: "Siri, please find where it's better to open a

restaurant in Lombardy". "Alexq, I'd like to go to Paris one week but I'm
on a budget. Could you try to book an accommodation for less than
500 euro and it is in the view of Tour Eiffel?"
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If this IT exists and it is mature enough to use, why it is not
mainstfream yet?
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Also the first million web pages were published with
considerable effort, and the benefits were close to zero
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\\H Only when the tools improved, fime and costs went down.
Web content platform like WordPress and Social Medio
reduced the costs to publish to zero
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\\N Linked Data is at a similar inflection point. A new set of t
tools is emerging to publish a Linked Open Dataset
without having to become an expert
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Tools for publishing
Linked Open Datasets
are on their way. Web
searches are donein
a language called
SPARQL, that is very
close to SQL
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B IMPACT ON TOURISME'

The impact of Linked
Open Data on Tourism
is still imited, but in the
near future may
become as useful as
the infroduction of the

google search engine
iIN 1996
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In The Moodle there are two articles;

« Amin Verma et al. (2021) Convergence of IOT in Tourism Industry
a Pragmatical Analysis
o Azar et al (2016) Linked Open Data Search Engine

= link to the se cech of Tim Berners-Lee on the Semantic Web:

i\
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