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La definizione € dinamica, visto che i computer diventano sempre piu potenti e le
memorie costano sempre meno.
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2.5 1018 byte per day = 2500 PB/day ~ 1
Million PB/year

Marketplace

IBM Offering Information

10 Key Marketing Trends for 2017

Every day we create 2.5 quintillion bytes of data. Find out which bytes matter most.

Learn more Launch demo
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La Connetivita e la nuova impronta “digitale”
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I motori di ricerca e (parzialmente) le reti sociali sono I nuovi “Confessori”
In piu
NESSUNO MENTE A GOOGLE

Certo, certo. Non bisogna arrivare a conclusioni affrettate. Teniamo conto del
litigio e cerchiamo di scoprire chi urlava e perché. Rintracciamo questo padre,
se non altro dobbiamo informarlo di quello che e successo. E anche il fidanzato
della ragazza, capiamo quando I'ha vista per lultima volta. Ottavia, sappiamo

dove lavora?

— Si, per fortuna esistono i social: Ii la gente mette tutto
[Gelo per I Bastardi di Pizzofalcone, M. De Giovanni]
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namre Vol 45719 February 2009|doi:10.1038/nature07634

LETTERS

Detecting influenza epidemics using search engine
query data

Jeremy Ginsberg', Matthew H. Mohebbi', Rajan S. Patel', Lynnette Brammer?®, Mark S. Smolinski' & Larry Brilliant'

Table 1| Topics found in search queries which were found to be most cor-
related with CDC ILI data

Search query topic Top 45 queries Next 55 queries
n Weighted n Weighted
Influenza complication 11 18.15 5 340
Cold/flu remedy ] 505 [ 5.03
, General influenza symptoms 5 260 1 0.07
Italia Term for influenza 4 3.74 [ 030
Specific influenza symptom 4 2.54 ] 3.74
Symptoms of an influenza 4 221 2 092
complication

Antibiotic medication 3 6.23 3 3.17
General influenza remedies 2 0.18 1 0.32
. Symptoms of a related disease 2 166 2 0.77
b e Antiviral medication 1 0.39 1 0.74
Related disease 1 666 3 377

Unrelated to influenza 0 0.00 19 2837

Total 45 49.40 55 5060

Google.it offered in: ltaliano The top 45 queries were used in our final model; the next 55 gueries are presented for

comparison purposes. The number of queries in each topic is indicated, as well as query-
volume-weighted counts, reflecting the relative frequency of queries in each topic.
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Data available as of 4 February 2008 Scopri i trend influenzali - Stati Uniti
2 I I ; : I I I I Abbiamo scoperto che determinati lermini di ricerca sono validi indicatori dellattivita influenzale.
2 5} f-"/ Google Trend influenzali utilizza dati di ricenca aggregati di Google par slimare lattivita influenzale.
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Figure 3 | ILI percentages estimated by our model (black) and provided by
the CDC (red) in the mid-Atlantic region, showing data available at four
points in the 2007-2008 influenza season. During week 5 we detected a
sharply increasing ILI percentage in the mid-Atlantic region; similarly, on 3
March our model indicated that the peak ILI percentage had been reached
during week 8, with sharp declines in weeks 9 and 10. Both results were later
confirmed by CDC ILI data.
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: OPEM () ACCESS Frasly svaiabis anlins @'PLU'S I o
OPEN ) ACCESS Fresly svallabls sniine @ PLOS one
i ] A Multi-Level Geographical Study of Italian Political
Web Search Queries Can Predict Stock Market Volumes Elections from Twitter Data
::in::ro::i:": Stefano Battiston®, Guido Caldarelli™*®, Matthieu Cristelli’™, Antti Ukkonen', Guido Caldarelli'**, Alessandro Chesss™*, Fablo Pammolll™, Gabrisle Pomps’,
R e 3 o TSR S 4 S O St Ul o il Michelangelo Puliga™"", Massimo Riccaboni’®, Gianni Riotta™”
inittute for Mathematical Science, London, Unéted Kingdom, 5IMF - ke iuce for Avanced Soudben. Lucca. ialy 1T inutinute for Advanced Studbes, Lucrs, Ry, heinno del Shismi Complea f6€), Depanmens of Mryics, Univorsih “Saplensa”, Roma, ieafy, JLondon iniinee for

Watherutical Sciencen, London, United Mingdom, 4 Linkalsh, Comples Synioms Compotationl Laboratary, Cagliss), Haly, 5 Conter for Pobpmer S8 and Departmant of
Phyice, ficsion Univenity, Bosion, Masachuwts, United Sisie of Amenca, & Depariment of Managerid foonomics, Strsiogy and Inacration, Katholoks Univoniies
Abstract Lewwven, Linrven, Bubgomn, ¥ Departrsint of Frinch asd hafan, Princieton Univerity, Priseston, Kew lireey, United Sty of Americs

We live in a computerzed and networked society where many of our actions keave & digital trace and affect other people’s
actions. This has lead to the emergence of 2 new data-driven research fleld: mathematical methods of computer sclence,

statistical physics. and socometry provide insights on a wide range of disciplines ranging from social science to human Abstract

mmability. A reoent impartant discovery is that search engine tmffic (Le. e number of requests submitted by wers i seach I this papes we present an analysis of the behavior of Malian Twitler users during rationsl political elections. We monitor
Lok amld D'."TJ;M can be used to :ruhrﬂml m‘“ﬂ;“"?‘“‘l the drnﬂn DFf n“"’"”‘:ﬁ"“‘ s‘f;.“;‘g the yolumes of the teests related 1o the keaders ol the various politcal panties and we compare them o the elections
mm!lrwh urm m'l::“ . X aiﬂd :fc“ ¥t ’FT nl';qm: Emﬂm' results. Furthermore, we study the topics that are ssociated with the co-occurmence of two politicians in the same tweet.
i p L PR . W cannot conclude, from o simple statistical analysis of tweet volume and their time evelstion, that it is possible 1

by the calkecive witdom of on-line users on the web. Here we thow that dasly trading volumes of slocks raded in NASDAD-

100 ase comelated with dady volumes of queres relited to the same stocks. In particular, query volumes anticipate in mary precisely predict the election outcome for at least not in owr case of iudy that was characterized by a “too-close-to-call”

ik bl o e e rt e e e e Y e e e e el seenariol. On the other hand, we found that the volume of tweets and their change in time provide a very good praxy of the
e e T final sesults. W present this anslysis both at a natonal kevel and at smaller kvels, ranging from the regions compasing the
dyriaenics eseges from the colkective but seemingly umcoc diratid actiity of mary uiers, These lndngs contribute 10 the country to macro-aneas (Narth, Center, South).

debate on the identification of esdy wamings of financisl syitemic risk, based on the activity of users of the www.
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Non solo I dati sono importanti ma anche I METADATI
Ovvero le informazioni che parlano dei dati.

Non ho bisogno di intercettare una conversazione

Mi puo bastare sapere che due persone si parlano in
continuazione
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Ludwig Joshua Willard James Clerk

: : Boltzmann Gibbs Maxwell
Se scambio le particelle ottengo la
stessa configurazione macroscopica
e Y . — - |

&% 0 = PV = -Nmu?
. I- /‘:\L- 0.4 i 3

&) 5 10 15 20
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Sara possibile fare la stessa cosa per la societa?
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Number of people with height h
Number of people with f friends

Nessuno e alto 2 mm o0 20 Km

Puo capitare invece che una persona abbia 1000
volte piu contatti/amici/soldi di un altro
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* Ogni pallina e un

numero di '
telefono in una “'i”? |
rete di telefonia ﬂay.,,@;? e |
mobile. \

* Lelineedi i fiog o
connessione sono e il 7
chiamate da un R S
numero all’altro .: ro 4

o

J-P Onnela et al. New Journal of Physics 9 1-27 (2007)
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PERUZZ|

LAMBERTESCHI

BISCHERI

GUADAGNI O ISOLATED
O DANGLING
ALBIzZ O CONNECTED
. TORNABUONI
RIDOLFI . CLIQUE
. HUB

MEDICI
GINORI

SALVIATI ACCIAIUOLI

La rete delle famiglie toscane nel
Rinascimento.
PAZZI Ogni arco € un matrimonio
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Stress teSt basati Su”e retl WS3: Indicator of marginal b contagion risk

» Effect of bank failure on euro interbank network (example Dec. 08)

o 2 + Transmission not only through
defaults but also proportional
12% to Furfine exposures, relative

o losses and relative
P '. capitalisation of banks
i = Contagion risk larger than
% found in traditional default
F 3 simulations
H ..
g 6% + Largest banks have systemic
& . effect (non-linear) but wide
5% .2 dispersion
. * Helps, inter alia, to under-
3 ~— fe stand the systemic impor-
. . ‘.‘*. . tance of individual banks and

(TUR Y how it evolves over time

- % PPN, ¥ = P
BANCOre MEXICO b e T e e s

Simulation of the overall loss of equity (in % of total) among all banks active in TARGET? caused by individual bank
Jailures {“'debt rank " methodology based on a further development of Battiston et al. (2012)) and bank size.
Source; di lasio, Rainone, Rocco and Vacirca (2013).
17 w550 buropa U €

Studio del commercio fra le nazioni

GHISGR 15723 » CECTTALERD fiah Track 002 ©BOC) s s 661 Actr 3001012
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Se i merluzzi scarseggiano che
posso fare?

*Cerco i loro predatori (foche)
*Uccido i loro predatori
*Ottengo piu merluzzi?

YANS::
\ ?/.’*..c’
zZ v'lf?l/ﬂ"?_,—
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competitori dei merluzzi N .N;\ W
p "\ IhuL i m “\\\g\'
/ “Sea cucumbers



SCUOLA

IMT | isio Quindi?

LUCCA

* Una rete aristocratica e piu fragile se cade il superconnettore cade tutto
* Su una rete aristocratica basta un malato per infettare tutti

* Chi e al centro e piu importante

* Spesso le reti sono interconnesse fra di loro moltiplicando la fragilita
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La teoria delle reti complesse, descrive in
maniera QUANTITATIVA e con modelli
FALSIFICABILI, sistemi altrimenti
descritti in maniera qualitativa.

Marzo 1989 nasce
al CERN il WWW
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* Grado k (grado entrante ki, and ) = numero di archi (orientati) per vertice
* Distanza d = numero di archi per andare da un vertice a un altro ( nella regione connessa !)

 Diametro D = Massimo delle distanze (nella regione connessa !)




Grafi bipartiti
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Chi ha visto questo oggetto ha visto anche

- —
- o=t L
sa 7
. ﬁ H* ¢
|
. )
L
N | J
- .
COVER CUSTODIA FRONTE Ultra Sottile Silicone TPU caramella CUSTODIA COVER COVER CUSTODIA PER
RETRO Per APPLE IPHONE... morbido custodia Cover per... ULTRA SLIM TPU CASE MA... APPLE IPHONE 7 /7 PLUS...
EUR 2,49 EUR 1,00 EUR 1,00 EUR 1,00
Spedizione gratuita Spedizione gratuita Spedizione gratuita Spedizione gratuita

Pil cercati Pil cercati Pil cercati Pilu cercati
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Nessuno, neanche la persona che cerchiamo € molto lontano
da noi

La teoria delle reti puo aiutare a trovare I'ago nel pagliaio
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L'esperimento di Milgram

Seleziona un obiettivo (bancario) in Boston
Seleziona persone a caso in Omaha (Nebraska)
Assegna a queste persone nome e indirizzo dell’obiettive

Se le persone di partenza conoscono l'obiettivo il gioco
finisce

Altrimenti passate l'incarico a chi credete lo possa
conoscere

MANDATEMI UNA CARTOLINA
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Secondo uno studio, 1'86% delle persone che ha trovato lavoro, lo ha trovato
non grazie agli amici, ma grazie ai contatti secondari o0 ancora meno significativi.

Il motivo che: alcune
persone sono piu
interconnesse di altre
e abbassano le
distanze tra la
domanda e l'offerta;
mentre gli amici,
Spesso, Si Conoscono
tra loro, dunque, non
favoriscono un
passaparola che
vada molto in avanti

Ciao so’ Enzo, no Renzo, Enzo......
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In media siamo a 6 passaggi uno dall’altrc

Ma in realta molto meno

1254

—~1001

]
(6]
|

Facebook users (millions
(&)}
o

N
(6]
1

25 27 29 31 33 35 37 39 41 43 45 47
Average degrees of separation
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I calcoli di Facebook ovviamente non sono riferiti all'intera popolazione
del pianeta, ma hanno comunque una certa rilevanza visto che ormai ha
raggiunto 1,59 miliardi di utenti attivi. Utilizzando una serie di tecniche
statistiche, i ricercatori di Facebook hanno creato un algoritmo che calcola
la distanza media tra noi e ogni altro utente, numero che ovviamente
tende a diventare minore al crescere del vostro numero di amici.

Questo significa che il numero di amici cresce esponenzialmente e che
molti sono in comune




Epidemie

Black Death, 14th century
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H1N1 influenza pandemic, 2009

=wmnmsn  before March 31

April 1 — April 15
-------- April 16 — April 30 "

— May 1 - May 15
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Sono aristocratiche, ¢ e chi ha pochi contatti e c’e chi ne ha davvero MOLTI di piu

Le distanze fra le persone sono minime, in pochi passaggi si arriva a destinazione

Sono Assortative | ©

DISSASSORTATIVE ASSORTATIVE
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A I vertici con il grado piu alto
(Centralita di grado)

B I vertici piu vicini a tutti gli
altri
(Centralita di prossimita)

C I vertici con il carico
maggiore
(Betweenness Centrality)

D I vertici che “piu influenti”
(Centralita degli autovettori)
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Closeness was defined by Bavelas (1950) as the reciprocal of the farness,!'1?! that is:
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Clusterizzazione
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. B aht AA #11 r 3 dinto WTC North
B Flight AA #77 - Crashed into Pentagon

B Flight UA #93 - Crashed in Pennsylvania
B Flight UA #175 - Crashed into WTC South
B Cthers

Copyright © 2002, Valdis Krebs
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THE HIJACKERS ...

Crashed into WTC (north)

f___ ‘ Mohamed Atta

) (Egyptian)
I et S

Received pilot training

Waleed M. Alshehri
{Saudi

Commercial pilot
B yail Alshari
&g (Saudi)
4 Possible pilot training

Satam al-Sugami

j ;,__,!"

{Nationality unknown)

Mo Abdulaziz Alomari*
picture di) o

Fesilabie Possible pilol training

American Airlines 77
Crashed into Pentagon
Khalid al-Midhar

(Nationality unknown)
Received pilot training

Majed Moged
(Nationality unknown)

Salem Alhamzi*
(Saudi)
Possible pilot training

Mawaf Alhamzi*
(Saudi)

Hani Hanjour
(5audi)

UnitedAirlines 175

Crashed into WTC (south)

Marwan al-Shehhi
(United Arab Emirates)
Received pilot training

Fayez Ahmed
(Believed to be Saudi)

Ahmed Alghamdi
(Possibly Saudi)

Hamza Alghamdi
(Believed to be Saudi)
Possible pilot training

Mohald Alshehri
(Nationality unknown)
Passible pilot training
United Airlines 93
Crashed in Pennsylvania
f ] Ziad Jarrah
v by {Lebanese)

P
N

K
&)
S

Received pilot training

Ahmed Alhaznawi
(Saudi)

Ahmed Alnami
(Nationality unknown)

Saeed Alghamdi*
(Seems to be Saudi)

*Disputed
identity

AND HOW THEY WERE CONNECTED

Attended same
technical college

Hamburg, Germany
Mohamed Atta
Marwan al-Shehhi
Ziad Jarrah

Took flight classes
together

Pilot schools

in Florida
Mohamed Atta
Marwan al-Shehhi

Pilot schools
In San Diago

Khalid al-Midhar
Nawaf Alhamzi

Bought flight
tickets using
same address

« Mohamed Atta®
Marwan al-Shehhi
Abdulaziz Alomari®

* Also used same
credit card

« Waleed M. Alshehri
Wail Alshahri

+ Fayez Ahmed
Mohald Alshehri

* Ahmed Alghamdi
Hamza Alghamdi

Known to be
together in week
before attacks

Stayed together
in a Florida
matel

Mohamed Atta
Marwan al-Shehhi

Attended a gym
in Maryland
(Sept 2-6),
also seen dining
together

Khalid ai-Midhar
Majed Moged
Salem Alhamzi
Wawaf Alhamzi
Hani Hanjour

Bought flight
tickets together
Mohamed Atta
Ziad Jarrah
Ahmed Alhaznawi

Picked up tickets
bought earlier in
Baltimore

Khalid al-Midhar
Majed Moged

Bought from the
same travel agent
in Florida

Ahmed Alnami
Saeed Alghamdi

Last known
address

Hollywood, Florida
Marwan al-Shehhi
Waleed M. Alshehri
Wail Alshahri

Ziad Jarrah

Hani Hanjour

Other cities

in Florida
Mohamed Atta
Fayez Ahmed
Ahmed Alghamdi
Mohald Alshehri
Khalid al-Midhar
Ahmed Athaznawi
Ahmed Alnami
Saeed Alghamdi

Qutside Florida

Satam al-Sugami
Hamza Alghamdi
Abdulaziz Alomari
Majed Moged
Salem Alhamzi
Nawafl Alhamazi
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Degrees Betweenness Closeness
0.417 Mohamed Atta 0.334  Nawaf Alhazmi 0.571 Mohamed Atta
0.389  Marwan Al-Shehhi 0.318 Mohamed Atta 0.537  Nawaf Alhazmi
0.278  Hani Hanjour 0.227  Hani Hanjour 0.507  Hani Hanjour
0.278  Nawaf Alhazmi 0.158  Marwan Al-Shehhi 0.500  Marwan Al-Shehhi
0.278  Ziad Jarrah 0.116  Saeed Alghamdi* 0.480  Ziad Jarrah
0.222  Ramzi Bin al-Shibh 0.081 Hamza Alghamdi 0.429  Mustafa al-Hisawi
0.194  Said Bahaji 0.080  Waleed Alshehri 0.429  Salem Alhazmi*
0.167 Hamza Alghamdi 0.076  Ziad Jarrah 0.424  Lotfi Raissi
0.167  Saeed Alghamdi* 0.064  Mustafa al-Hisawi 0.424  Saeed Alghamdi*
0.139  Lotfi Raissi 0.049  Abdul Aziz Al-Omari* 0.419  Abdul Aziz Al-Omari*
0.139  Zakariya Essabar 0.033  Satam Suqgami 0.414 Hamza Alghamdi
0.111  AgusBudiman 0.031  Fayez Ahmed 0.414  Ramzi Bin al-Shibh
0.111  Khalid Al-Mihdhar 0.030  Ahmed Al Haznawi 0.409  Said Bahaji
0.111  Mounir El Motassadeq 0.026  Nabil al-Marabh 0.404  Ahmed Al Haznawi
0.111  Mustafa al-Hisawi 0.016 Raed Hijazi 0.400  Zakariya Essabar
0.111  Nabilal-Marabh 0.015  Lotfi Raissi 0.396  Agus Budiman
0.111  Rayed Abdullah 0.012  Mohand Alshehri* 0.396  Khalid Al-Mihdhar
0.111  Satam Sugami 0.011  Khalid Al-Mihdhar 0.391  Ahmed Alnami
0.111  Waleed Alshehri 0.010  Ramzi Bin al-Shibh 0.391  Mounir El Motassadeq
0.083  Abdul Aziz Al-Omari* 0.007  Salem Alhazmi* 0.387  Fayez Ahmed
0.083  Abdussattar Shaikh 0.004 Ahmed Alghamdi 0.387 Mamoun Darkazanli
0.083  Ahmed Al Haznawi 0.004  Said Bahaji 0.371  Zacarias Moussaoui
0.083  Ahmed Alnami 0.002  Rayed Abdullah 0.367  Ahmed Khalil Al-Ani
0.083  Fayez Ahmed 0.000  Abdussattar Shaikh 0.360  Abdussattar Shaikh
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Relationship / Network Data Sources

Table 4. Networks to Map

1. Trust Prior contacts in family, neighborhood, school, military, club
or organization. Public and court records. Data may only be
available in suspect’s native country.

2. Task Logs and records of phone calls, electronic mail, chat rooms,
instant messages, web site visits. Travel records.

Human intelligence - observation of meetings and attendance
at common events.

3. Money & Resources Bank account and money transfer records. Pattern and loca-
tion of credit card use. Prior court records.

Human intelligence - observation of visits to alternate bank-
ing resources such as Hawala.

4. Strategy & Goals Web sites. Videos and encrypted disks delivered by courier.
Travel records.

Human intelligence - observation of meetings and attendance
at common events
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Aree tematiche e location JoT 10

Joint Technology Transfer Office

ICT

Robotica e

Fotonica Biorobotica

Spazio

Scienze
Scienze sociali e
Agrarie umanistich
e

Nanotecnologie
Nuovi materiali

Chimica
computazional
e

Beni culturali 54 ricercatori &y ’, :
Soft Matter 43 imprese



Attivita in corso e future -J O I I O

Joint Technology Transfer Office

* JoTTO FAIR 2019 (10 maggio 2019 @ IMT Lucca)

* Rappresentare una best practice di sinergia, promotrice di
future iniziative complementari su piu larga scala (vedasi TTO
congiunto proposto dalla Regione Toscana, in fase di
costituzione)

* Svolgere un ruolo importante per il TT dei nuovi centri di
competenza regionali (Cybersecurity) e nazionali
(ARTES4.0) su Impresa 4.0

* Agevolare [|implementazione delle future procedure di
valutazione della terza missione delle Scuole e
contribuire, indirettamente, al placement
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Joint Technology Transfer Office

www.jointto.it

Scuola Superiore Sant’Anna

Scuola Normale Superiore

Scuola IMT Alti Studi Lucca
Scuola Universitaria IUSS di Pavia

Segreteria organizzativa JoTTO:

uvr@santannapisa.it
brevetti@sns.it
projects@imtlucca.it
terzamissione@iusspavia.it
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