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Tribute to Sir Ronald Fisher




Nowadays ....
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Tsunami
de dados

Tribuna Redes de Investigacao
PedroVeiga

observagdo do boséo de

Higgs foi considerada a

descoberta do ano de 2012

para a revista Science. Sabia

que, para a descoberta do

bosdo de Higgs, o acelerador

de particulas do CERN, quando

em funcionamento, produz

um enorme volume de dados

que daria para encher cem
mil CD a cada segundo? E que esses dados
tém que ser distribuidos por investigadores
localizados em todo o mundo, para poderem
ser tratados em sofisticados computadores?

Este é um dos varios exemplos daquilo
que, no mundo da ciéncia, se designa por
tsunami de dados.
Com efeito, nos Gltimos anos e para

todas as dreas cientificas, comegaram a ser
produzidas enormes quantidades de dados.
E espera-se que nos proximos anos esta
tendéncia se venha a acentuar, Um exemplo
do que vird a acontecer, dentro de uma
década, é o que se relaciona com o Projecto
SKA (Square Kilometer Array). O SKA vai
ser 0 maior e mais sensivel radiotelescopio
do mundo, ficando instalado na regido Sul
de Africa e na Austrilia. Quando entrar
em funcionamento, ird produzir volumes
de dados extremamente elevados, muito
maiores do que os actualmente produzidos
no CERN, e obrigard a que as redes de
investigagdo e ensino, que foram sendo

Em Portugal, a FCCN - Fundagdo para
a Computagdo Cientifica Nacional - gere
arede RCTS, a rede que liga as nossas
instituigbes de investigagio e ensino
superior a rede pan-europeia GEANT e as
outras redes mundiais congéneres. A maioria
das nossas universidades e politécnicos ja
estd ligada com capacidade de maltiplos
acessos a 10 Gbit/seg. Um destes acessos é
usado para o trifego Internet normal. Os
outros acessos sdo usados para projectos
especificos do universo académico, como
seja a ligagdo de centros de computagio
GRID para o tratamento dos dados
recolhidos no acelerador do CERN,

A rede criada pela FCCN é uma poderosa
rede de comunicagdes para a comunidade
cientifica nacional, baseada em 1000km
de fibra Optica e que chega a cerca de
83% dos utilizadores, Para os restantes
sdo alugados circuitos aos operadores de
telecomunicagdes, Esta fibra Optica estd
ligada & NREN espanhola nas fronteiras de

Valenga e Elvas

e, através desta,
liga-nos 4 infra-
estrutura europeia e

mundial de redes de

investigacdo. Trata-
ADesaf da se de uma infra-
NOSSAPOSICAD  estrutura cientifica

electronica - hoje em
geografica, G desigrada oo
estamos e-Infrastructure, em
pertodetodo terminologia inglesa

- que é reconhecida
0 mUl'_mO como um dos
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Growth of Digital Data

Data storage has grown significantly, shifting markedly from analog to
digital after 2000

Global installed, optimally compressed, storage

Overall Detail
Exabytes %, exabytes
300 100% = 3
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0 1 1 ] 6
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NOTE: Numbers may not sum due to rounding.

SOURCE: Hilbert and Lépez, “The world's technological capacity to store, communicate, and compute information,” Science,
2011



Growth of Digital Data

The Digital Universe: 50-fold Growth from the Beginning of

2010 to the End of 2020

(Exabytes)
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Source: IDC's Digital Universe Study, sponsored by EMC, December 2012
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Memory unit = Size

Binary size

kilobyte (kB/KB) | 103
megabyte (MB) = 10°
gigabyte (GB) 10°
terabyte (TB)  10'2
petabyte (PB) 1015
exabyte (EB) 108
zettabyte (ZB) | 102
yottabyte (YB) 102
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220
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240
250
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Tools: time ago ...

Tools seemed quite powerful

Tools Problems



Last few years

TOOLS Problems




Understanding Data

A brief history of big data, the Noam
Chomsky way

L cnBC T TextSize = [+
Published: Saturday, 23 Nov 2013 | 7:00 AMET

By. Enc Rosenbaum | CNBC.com
FIRecommend &7 [ rwitter 104 8+ 8 [ Lokean 15 £ share

o The latest news from the fast-evolving world

of the Data Economy

For those familiar with Noam Chomsky, the
pioneering linguist whose theory of
recursion seeks to find the universal in all
human languages, you probably also know
that Chomsky often has not-so-nice things
to say about the U.S. government, and has
Noam Chomsky also made a career of finding the universal

Big data is a step forward, but our problems are not lack of access to
data, but understanding them. Big data is very useful if | want to find
out something without going to the library, but | have to understand it,
and that's the problem.



A report from 2001
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Strategies for a Global Age

° _Plannlng

Home What's New Global Future Reports ™™ Book Reviews 1 Bibliographies Contact Us
] ! ] ]

Global Future Report™  auavyism 20

10 Emerging Technologies That Will Change the World
© Dr. Terry J. van der Werff, CMC

MIT's Technology Review has identified 10 emerging areas of technology that will soon have a
profound impact on the economy and how we live and work.

Regular readers of Global Future Report™ know I am a sucker for lists of things that matter. I even write lists of

my own, e.g. my “Ten T|Q§ for Harnessing the Futur e" or the four forces converging to alter global
telecommunications in “Calling the Future.

To launch the New Millennium the January/February issue of Technology Review, MIT's magazine of innovation,
focuses on "The Technology Review Ten" - "10 emerging areas of technology that will soon have a profound
impact on the economy and how we live and work.” For each, one innovator's work is highlighted.

Drum roll, please! The ten emerging technologies that will change the world are:

® Brain-Machine Interfaces - In essence, researchers try both to understand how the brain works and to
use this knowledge to implant electrodes in specific parts of the brain to permit control of computers,
robotic arms, or other artificial devices designed to restore lost sensory and motor functions.

® Flexible Transistors - Silicon does not bend readily, so a new class of hybrid materials are being
developed that marry the speed of inorganic compounds with the flexibility of organic polymers. They
havedthe advantage of being able to be dissolved and printed onto paper or plastic as if they were ink
particles.

® Data Mining - Ever get an e-mail from amazon.com suggesting a book that relates to an earlier one you
ordered from them? You have been the subject of data mining, which is nothing more than the
extraction of meaningful information and patterns from huge data sets.

® Digital Rights Management - Think Napster! The Internet permits the sharing of digital content far and
wide at little cost But onglnators of the content - articles, data, graphics, songs - may lose control of

e oie 2aballle ol sl e e o A MNeaiball ol s sreameasaeas el as el Sy o0 aon aan n AR 0 oo anene sme e ot o By oo Soa
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A report from 2011 and a book from 2014

McKinsey Global Institute

Big data: Ihe next frontier
for innovation, competition,
and productivity

A Revolution That Will
Transform How We Live,
Work and Think

Viktor Mayer-Schonberger
and Kenneth Cukier

11



Who is Generating Data”?

Cwiktter

) worpPress

2 YouTD
flickr

Social media and networks e P - .
(all of us are generating data) TP Mobile devices
Saenﬂf,c Instruments (tracking all objects all the time)
(collecting all sorts of data)

Social Media

.
£

Sensor technology and networks
(measuring all kinds of data)

* The progress and innovation is no longer hindered by the ability to collect data

* But, by the ability to manage, analyze, summarize, visualize, and discover
knowledge from the collected data in a timely manner and in a scalable fashion

12



The Model Has Changed...

* The Model of Generating/Consuming Data has Changed

Old Model: Few companies are generating data, all others are consuming data

13



The 3V’s

Structured &
Unstructured

Zettabytes
«—

Terabytes

14



1-Scale (Volume)

DATA NEVER SLEEPS 2.0

How Much Data is Generated Every Minute?

* Data Volume
* 44x increase from 2009 2020 USE§S {PLI[;!ASD
LLICX NEW
* From 0.8 zettabytes to 35zb 3 472 Lem R
. . - : FACEBOOK
* Data volume is increasing \ | USERS SHARE
exponentially Oy ’ Dl = @ 2,460,000

PIECES OF CONTENT.

CONNECT FOR

23'300 HOURS.

26, 380

REVlEWS PHOTOS.

TWITTER USERS

The Digital Universe 2009-2020

PANDORA

USERS LISTEN TO

et Growing
o
mop. ~---.___ FactorOf 44
08z e .

THE GLOBAL INTERNET POPULATION GREW
14.3% FROM 2011-2013 AND

With each click, share and like, the world’s data pool is expanding faster than we can comprehend. Businesses today are
paying attention to scores of data sources to make crucial decisions about the future. The team at Domo can help your

business make sense of this endless stream of data by p1 ing executives with all their critical information in one intuitive
2020: 35.2 z.u.b s platform. Domo delivers the insights you need to transform the way you run your business, Learn more at www.domo.com.
SOURCES:

BITS.BLOGS.NYTIMES.COM, INTEL.COM, APPLE.COM, TIME.COM, DAILYMAIL.CO.UK, SKYPE.COM, STATISTICBRAIN.COM
. .o ——— e




2-Complexity (Varity)
* Various formats, types, and structures

* Text, numerical, images, audio, video,
sequences, time series, social media data,
multi-dimensional arrays, location, etc...

Biind > Sighted Sighted > Blind

e Static data vs. streaming data

* A single application can be
generating/collecting many types of data
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To extract knowledge=> all these types of data need to linked together




3-Speed (Velocity)

* Data is begin generated fast and need to be processed fast
* Online Data Analytics
* Late decisions = missing opportunities

* Examples

* E-Promotions: Based on your current location, your purchase history, what
you like =» send promotions right now for a store next to you

* Healthcare monitoring: sensors monitoring your activities and body = any
abnormal measurements require immediate reaction

* Event Detection from telecommunication networks -> bursts in calls activity

17




Some Make it 4V’s

Data at Rest

Terabytes to
exabytes of existing
data to process

Data in Motion

Streaming data,
milliseconds to
seconds to respond

Data in Many
Forms
Structured,

unstructured, text,
multimedia

Data in Doubt

Uncertainty due to
data inconsistency
& incompleteness,
ambiguities, latency,
deception, model
approximations

18



Data in Motion

fia
v ,Data 1"
o o Motio,
- ' P Real Time Analytic
K— L{) v Processing (RTAP) to
o O improve business response
¢ Dataat
O
Q rest .
Q Analysis of current data ’,
to improve business Stream
Reporting and human transactions Computing 2010
analysis on historical
data Data
Warehousin
Operational g 2000
Databases
1970 1983 1990
1968
Hierarchical ::th'::eal RTAP
database O LA P
Sowece: IBM O LT P

e OLTP: Online Transaction Processing (DBMSs)
* OLAP: Online Analytical Processing (Data Warehousing)
* RTAP: Real-Time Analytics Processing (Big Data Architecture & technology)



Value of Information

Value of Information

Data [S&/%
Predictive
Real
i ‘ ¥
Control .. ¢ ‘

4

On Line
Process
Monitoring

Elapsed Time

Historical
Reporting



Machine Learning:
Understanding data

gives computers the ability to learn without being explicitly programmed




Data

Algorithm

Data

Output

Algorithm
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Supervised: Classification

Classifying people or things into groups by recognizing patterns

Person A28202_.ac  ABO00014_.at ABO00015.at ... Class
Personl 1144.0 321.0 2567.2 ... normal
Person2 105.2 586.1 759.2 ... cancer
Person3 586.3 559.0 3210.2 ... normal
Person4 42.8 692.0 812.2 ... cancer

Learning Problems:

e Find a function:
Class = f(A28202_ac, AB00014_at, AB00015 at, ...)

@ Given the expression level of genes of a Person, predict if he
has cancer or not.

A Classe Saudavel

eeeeeeeeeeeee

23




Regression: Function Approximation

Find a relationship between a dependent continuous variable
and one or more independent variables.

1 O : ! Recreation of UKMET
* Obs 1985-2007

UKMET Obs

Forecast

O
n

\ \/
1 1 1 I 1 1 1 1

T T T T ] T T T T

UKMET 2008 Forecast ™|

Anomaly (°C)

0.0
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Cluster Analysis

* Clustering people or things into groups based on their attributes

High
Age: 18-24 A "’
Income: High t } !
Recency:low | 1§
ol t
t ¢t E[ 1
t 1 o
¢ 5| G
t
() 1 Recency of visits to YourWebSite.com >High
Age: 50-65 R t /'t
Income: Low 2
Recency: Low ¥ 4
t Age: 36-49
Income: Low
High
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Association Analysis

What does it goes with?

I @ ’\% - R
13, 75%]
D
3. 100%]




Sequence Analysis

* Trajectories from GPS devices. Where are we going?

27



Social Network Analysis

* People communicate with people. Who are the pivots?




Applications



@®KBA 060 Google DeepMind {63 AlphaGo

Challenge Match
8- 15 March 2016

See the differences

* Machine learning used to take place behind the scenes:
* Amazon mined your clicks and purchases for recommendations,
* Google mined your searches for ad placement,
* Facebook mined your social network to choose which posts to show you.

* Nowadays, machine learning is on the front pages of newspapers,
and the subject of heated debate:
* Learning algorithms drive cars,
* Translate most popular human languages, speech to text
* Won Kasparov, won Lee Sedol, won at Jeopardy!

30



Automatic Translation

* Google's approach:
* Looking at masses of data in parallel produced far better translations than the
old algorithm-driven method.
* the English and French translations of various public-domain texts
* EC legislation translated to several European languages

* The bigger the corpus, or body of parallel texts, the better the results.

31
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Text Mining

Sentiment140 W Tweet | 374 EiLike 167 g +1 ) 83

‘Toyota [English | Search| Save this search

Sentiment analysis for Toyota

Sentiment by Percent Sentiment by Count

k Negative (21%)
] W Posiive (15
- Il Negative (4)

0 5 10 15 20 25 30

Positive (79%)

Tweets about: Toyota

Roshan_Gunner: RT @FACT7S: In Malaysia the ad of Toyota Altis featuring Brad Pi

inferior.
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Google Flu Trend

* Five years ago, a team of researchers from Google announced a
remarkable achievement in one of the world’s top scientific journals,
Nature.

* Without needing the results of a single medical check-up, they were
nevertheless able to track the spread of influenza across the US.
What’s more, they could do it more quickly than the Centers for
Disease Control and Prevention (CDC).

* Google’s tracking had only a day’s delay, compared with the week or
more it took for the CDC to assemble a picture based on reports from
doctors’ surgeries. Google was faster because it was tracking the
outbreak by finding a correlation between what people searched for
online and whether they had flu symptoms.

* Big data: are we making a big mistake?
* Tim Harford, FT Magazine, March 2014
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Telecommunications



Mobile phones provide maps of the Portuguese population density near real-time
Publico 24/11/2014

Onde estio os portugueses quando trabalham e vao de férias?

Distribuicao da populacao
(pessoas por km2 )

Férias em Julho e Agosto

|

0 1200

Periodo de trabalho

|

0

Fonte: Catherine Linard e PUBLICO PUBLICO
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Large Scale Social-Network Analysis

* The streams of Call Detail Records (CDR's) generating from these devices
provide a powerful abstraction of social interactions between individuals,
representing social structures.

* A case study
 Call Detail Records (CDR) log files:
* 6 million of users.
* 10 million calls per day (on average).
* CDRs implicitly defines a network,
* nodes are clients.
* edges corresponds to a call between two clients.
e The stream of phone calls defines a network stream.
* Goals:
* |dentify communities
e Track the evolution of communities

* Business Goals:
* Fraud detection
* Prevent churn
* Tarifs



Large Scale Social-Network Analysis

* Mobile phones are powerful tools to connect people.

* The streams of Call Detail Records (CDR's) generating from these devices
provide a powerful abstraction of social interactions between individuals,
representing social structures.
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1) unsocial - rarely makes phone calls..
2) small network - few calls to neighbors

3) nagging - often calls to call centers
4) social - connected to a lot of friends which are interconnected together



30.1.17

Dynamic Community Mining

Evolution
Graph

and Structured Data
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Dynamic Community Mining and Tracking

Ciclo de vida das comunidades detetadas

@ P Py &
A 0.52 :@ 0.59 :@ 0.49 :@

44.586

0.60

0.55

53.937

51.732

Julho Agosto Setembro Outubro

Novembro Dezembro

Vitor Cerqueira, Dindmicas de Comunidades em Redes Sociais de Grande Dimensdo, MADSAD



High-speed streaming Networks

40

Evolution Analysis of Call Ego-Networks. DS 2016

Shazia Tabassum, Jodo Gama




Transportation Systems



Real-time Taxi-Passenger Demand Prediction

* Predict for each taxi-stand in Porto, the passenger demand
for a forecasting horizon of 30 minutes;

* Real World Deployment on Porto, Portugal;

L.Matias, J.Gama, M.Ferreira, J.Moreira, L. Damas: Predicting Taxi-Passenger Demand Using Streaming Data. |EEE Trans. Intelligent Transportation 4

1.17
30 Systems, 2013



Taxi-Passenger Demand Prediction

1600+ .
oo, 1 series per
1400 each stand
9 13001 . [l 08h-16h
2 d D.grete .
g oo Time Series
C  (900-
? SIS

27 28

1 3 5 7 9 11 113 15 17 19 21 23 . .
Ever:\E zedlctlon for
Cou e next

Rk at t period [t, t+p]




A Prototype on the Recommendation Model

5 Recommendation System

- imnmh>n
B®
Fleet A Fleet B (Recom.)
AVG Waiting Time
42.6273 min 36.4229 min
Vacant Running Distance
1.04178 km 5.39622 km
g 4.3 ‘ % of Services
[ Sy 34% 65 %
e P4 enmy Sy Gain
; A~/ F \ 14%
} /) A (; Waiting time Fleet
215 0.979167 B (Recom.)
7 216 10.4958 A
- 217 0.4375 A
) 218 44.4375 A
7 N\ 219 21.6292 A
[ Y NN < V\/ ) 220 0.0666667 B (Recom.)
[ [T} et m— o A N G AN 221 175.4 B (Recom.)
\ M | Lo Y = F
7 X AT 1T ey RN / Y / 222 174.9 B (Recom.)
{ i 171 e S \ 5 223 174.838 8 (Recom.)
= % o) ., ¢
i R / X i 224 0.945833 B (Recom.)
' ’ | . . 225 174.579 B (Recom.)
b2 \\ X | 226 14.0458 A
227 14.2792 A
228 4.25 B (Recom.)
229 173.296 B (Recom.)
230 173.25 B (Recom.)
#Backlog: 0 #Vehicles: 450 Time: 00:59:17.2 / 24:00:00  Step: 0.250/0.005 s

[Moreira-Matias et al., 2012,2013,2013a]

MAESTRA - Learning from Massive, Incompletely annotated,

1.17
30 and Structured Data



Health



. . HMWITAL
The future of clinical decision HEALTH INTELLIGENCE

Hospital S. Joao, Porto

IN 13 May 2014

O Hospital de S. Jodao desenvolveu um sistema inovador que deteta o risco de
morte em 50% dos ébitos registados nos doentes internados, através da
monitorizacao constante de todos os parametros clinicos.

A ferramenta informatica - denominada Vital (Vigilancia, Monitorizacdo e Alerta) -
foi distinguida pela Microsoft com o Prémio Mundial de Inovacdao em Saude,
ontem entregue na Florida, EUA. O carater inovador e pioneiro reside no facto
de agregar tode o tipo de informacgao (clinica e laboratorial) e calcular indices
de risco.

Na pratica, isto quer dizer que o Vital indica, por vezes com dias de antecedéncia,
quais os doentes cujo estado vai provavelmente agravar--se, com base nao sé no
estado atual, mas também na evolucao dos multiplos registos.
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Systolic BP, mmHg

20140104 11
(min. last12h) -

Monitoriza em tempo real, avalia o perfil de cada
paciente e o seu risco relativo

Alerta as equipas médicas para eventos criticos,
tendéncias e relacdes problematicas entre factos

narentemente nao relacionados.



VITAL: risk indices

historico

inflamagao sistémica

26/09/2014
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Reconhecimentos Internacionais

Microsoft @ | _f'ji

Health Users Group ITEUROPA £
. EUROPEAN IT & SOFTWARE
Innovation Awards 2014 EXCELLENCE AWARDS

Wl N N E R 2013 WINNER

Microsoft Innovation Award 2014, Florida, Big Data & Analytics Solution of the
E.U.A, Fevereiro 2014 Year, Londres, Margo 2014

N\
e
eCoC

EUROPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL

Reconhecimento como mais inovadora
solugao no apoio a Decisao Clinica




Recommender Systems



2 Amazon.com: Recommended For You - Microsoft Internet Explorer

¢ Ficheiro Editar Ver Favoritos Ferramentas Ajuda ..'

e Retroceder ~ \_) @ @ - h /‘:) Procurar \;'\\'( Favoritos Q Multimédia e} B . ,\;. S - @ .‘3

: Enderego I@ https:fwww, amazon.comfexecfobidos tgfstores/recsfinstant-recs/-frecs/104-7366371-5740701 V‘ Irpara : Hiperligagdes > T

. Google ~ lamazon v I &% searchweb ~ §2  Lhoblocked = autorl e options &[G amazon
Shop i b
Health & amazon.com. - "\&f VIEW CART | WISHLIST | | YOURACCOUNT) | HELP -

15\ Pampers ~—") r {'%- [
Personal (" P
J030'S APPAREL & TOYS & COMPUTER & SEE MORE 30's G

RECOMMENDATIONS | IMPROYE YOUR FRIENDS &

WIZARD RECOMMENDATIONS | FAYORITES | LEARN MORE

Recommended for Jodo Gama (if you're not Jo3o Gama, click here.)

BROWSE RECOMMENDED

Your recommendations are based on 1 items you own and more. ( More results ©)

Recommendations
view: All | New Releases | Coming Soon | Bargains

All Stores

*Baby 1. ooxmsier Machine Learning

* Books by Tom M. Mitchell

*DYD Average Customer Review: Yook

Publication Date: March 1, 1997

* Electronics Our Price: $143.45 Used & new from $49.00 @ Addtocart ) | AddtoWish List )

* Qutdoor Living
* Tools & Hardware

} See related
* Kitchen & Housewares iterns

* Magazine
Subscriptions
* Music

¢ Computers
* Camera & Photo

Why was I recornmended this?

Rate this itemn % 7777 i ir [ I own it [ Not interested

Artificial Intelligence: A Modern Approach (2nd Edition)
by Stuart J. Russell, Peter Norvig

Average Customer Review: Yool

Publication Date: December 20, 2002

LOOK INSIDE!

e Software Our Price: $78.32 Used & new from $39.00 @ Add to cart ) ( Add to Wish List )
* Toys & Games ’
o video See related Why was I recommended this?
* Computer & Yideo terns Rate this item * 777w LI own it L] Not interested
Games
A e 3.  eamoimsier  Neural Networks for Pattern Recognition v

‘4 Iniciar & CARF Microsoft PowerPoint ... 3 Amazon.com: Recom...




Recommender Systems

(@) BP Reverts to Cantaining Oil Spill Af=r Plugging Effart Fa
Ble Edt Mew Higtory Bookmarks Iools Help
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£, Most Visited __ Getting Started 5, Letest Headlines || Readability £ Like Button >"
|
|
|

[2] 2P Reverts to Containing Ol Spil Aft... [7J
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SYTOL SAE. ACWs Searca
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.....

» Good recommendations
can make a big
difference when keeping

a user on a web site

...the key is how rich the
context model a system is
using to select information
for a user

Bad recommendations <1%
users, good ones >5% users
click

200clicks/sec

Contextual
personalized

.......

« Auutralia May Leave Koy Rate ot
4.5 m Stempeal Tocrmmem in

recommendations
generated in ~20ms




To Conclude



Virtualization of the World

*We are living in a connected virtualized world
e Large luxury fashion (FARFETCH) has no shops
* Largest taxi company owns no taxis (UBER)

* Largest phone company own no telco
infrastructure (Skype, WhatsApp)

* Most popular media creates no content
(Facebook)

* Largest movie house owns no cinema (Netflix)



IN

HINGS

INTERNET
o'THINGS

loT: sensors and actuators connected by networks to
computing systems.
- Gartner predicts 20.8 billion loT devices by 2020.
- IDC projects 32 billion loT devices by 2020
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Applications loT Analytics

%0 10T AN

Insights that empower you to understand loT markets

loT Segment Global share of loT projects!?

O
oL

G) <

®®
OF

@ M Smart Agriculture
@ g Connected Building3 _ 5%
ﬁ Connected Health _ 5%

Connected Industry
. Smancny -
Smart Energy
Connected Car

Other

Smart Retail - 4%

Smart Supply Chain - 4%

N = 640 global, publicly
announced loT projects

. Americas I Europe . APAL MEA N/A

1. Based on 640+ publicly known enterprise loT projects.(Not induding consumer loT projects g, Wearables, Smart Home) 2. Trend based on loT Analytics’s Q2/2016 loT Employment Statistics Tracker 3. Not including
Consumer Smart Home Solutions  Source: 10T Analytics 2016 Global overview of 640 enterprise loT use cases (August 2016)

Details

Americas Europe APAC Trend?
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That’s all folks !

Advanced Anahtics With Seif-Senvice Delvery
expectations Autonomous Vehicles
Internet of Things
SmantAcvisors - OB8N— Speech-to-Speech Transliaton
Micro Data Centers B~ Machine Leaming
Digital Dexterty Wearadles
Software-Defined Security Cryptocurrencies
Citzen Data Science Natural-Language Question Answering
l Biochips

loT Platform
ConnectedHome

Aflective Computing

| SmanRobots
30 Bioprinting Systems for Organ Transplant Q Hybrid Cloud Computing
Volumetric Displays
Human Augmentation
Brain-Computer interface o ,
Quantum Computing Augmented Reality : Enterprise 30 Printing
Gesture Control
acous o Vinual Reality
B0 | Scdensko Cryptocurrency Exchange Autonomous Field Vehicles
People-Literate Technology
. iy Virtual Personal Assistarts
SmartDust
| B i) Il | As of Jut! 201§
Peak of
Innovation Trough of Plateau of
Trigger . Inflated  pigiilusionment Slope of Enlightenment b, uctivity
time o
Plateau will be reached in: obsolete

Olessthan 2years ©2toSyears @5to10years A morethan 10years @ before plateau



The Future is here

 The world is faster and smaller
 Small devices are becoming intelligent and reactive
* Able of predictive self-diagnosis;

Strengths Weaknesses
* Any time any where « Much more cahotic, and risky
* Information 24/7 * Laws and Ethics not yet defined

* Personalization

Opportunities Threats

* Full of Innovation opportunities * Privacy

* Is the time of small companies * Trustabilty



Quotes

* Data is the new oil. ~ Clive Humby

* Information is the oil of the 21st century, and analytics is the
combustion engine. ~ Peter Sondergaard, SVP, Gartner Research

* In God we trust. All others must bring data. ~ W. Edwards Deming,
 Data Scientist: The Sexiest Job of the 21st Century

EUROIOTA"'1? INTRODUCTION PROGRAM  REGISTRATION ORGANIZATION  VENUE

EUROPEAN IOT ANALYTICS

SUMMIT

Porto, 24 November 2017
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