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Una definizione per i Big Data

In realta, ci sono diverse definizioni

™
"Big data exceeds the reach of commonly used hardware environments and

software tools to capture, manage, and process it with in a tolerable elapsed
time for its user population." - Teradata Magazine article, 2011

"Big data refers to data sets whose size is beyond the ability of typical
database software tools to capture, store, manage and analyze." -
The McKinsey Global Institute, 2012

a
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"Big data is data sets that are so voluminous and complex that traditional
data processing application software are inadequate to deal with them." -

Wikipedia, 2018
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Quando i dati diventano "Big"?

Normal

processing
capability

Data volume



Alcuni numeri

Quanti dati nel mondo?
o 800 Terabytes, 2000

> 160 Exabytes, 2006 (1EB = 10'2B)
° 500 Exabytes, 2009

o 2.7 Zettabytes, 2012 (1ZB = 10%B)
o 35 Zettabytes nel 2020

Zettabyte?
> 1,000,000,000,000,000,000,000 bytes ;
o Una pila di dischirigidi da 1 TB di 25.400 km di altezzal

Quanti dati in un giorno?
o 7 TB, Twitter

o 10 TB, Facebook

90% dei dati mondiali generati negli ultimi due anni!



Crescita dei dati
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Crescita dei dati

IBM Investor Briefing

Big Data: This is just the beginning
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Internet of Things

‘There will be as many as

40 10 80
BILLION

connected objects

There will be

1 connected
objects

for every man,
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onthe PLANET.

by 2020.
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Contenuti generati dagli utenti




Le quattro "V" di Big Data

As of 2011, the global size of

By 2014, it's anticipated

40 ZETTABYTES It's estimated that data in healthcare was there will be
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of data will be created by Q (2.3 TRILLION GIGABYTES The 150 EXABYTES WEARABLE, WIRELESS
[ 161 BILLION GIGABYTES HEALTH MONITORS

2020, an increase of 300 2020 QO of data are created each day

times from 2005 LU - FOIJ:R V,S
ks of Big
Data

4 BILLION+
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400 MILLION TWEETS
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http://www.ibmbigdatahub.com/sites/default/files/infographic_file/4-Vs-of-big-data.jpg

Big Data: V*+VALUE

Volume
o Terabyte(10'2), Petabyte(10%°), Exabyte(10'8), Zettabyte (10?%)

Variety
o Strutturato, semistrutturato, non strutturato
o Testo, immagine, audio, video, registrazione

Velocity
o Periodico, quasi in tempo reale, in tempo reale

Veracity
° La qualita dei dati pu0 variare notevolmente

Value
o | Big data possono generare enormi vantaggi competitivi



Cosa c'e di nuovo?

L'ampia disponibilita di dati ci permette di applicare modelli piu
sofisticati e ottenere risultati molto piu accurati rispetto al passato!

It is a capital mistake to theorize before one has data

The bigger the data set you have, the more accurate the
< predictions about the future will be

Anthony [

4 In God we trust; all others must bring data ]

Ronald
Coase

William
Deming



Bigger = Smarter?

Sil
o Gli algoritmi funzionano molto meglio

o Tollerare errori
o Sfruttare la "long tail"

Ma...
o Piu eterogeneita; piu dati, piu errori
° | dati crescono piu velocemente rispetto alla capacita dei chip
o Con abbastanza dati si puo provare qualsiasi cosa
° Ancora bisogno di esseri umani per porre domande giuste



Long tail

The Long Tail Model

7
§ "We sold more items today that didn't sell at all
2 yesterday than we sold today of all the items
[} . n
@ that did sell yesterday" - Amazon employee
~ HEAD
2
S | LONG TAIL :
=
o
(o]
o
Highly
popular Niche products

# of unique products

Coda lunga: il valore piu alto non proviene da pochi articoli molto popolari
(regola 80/20), ma dalla lunga lista di articoli di nicchia

Insieme, i dati insignificanti sono in realta i piu significativi



Perché adesso?

Perché abbiamo dati
o Dati nati gia in forma digitale

o 40% di crescita dei dati all'anno

Perché possiamo

> S400 per un disco in cui memorizzare
tutta la musica del mondo

o > 40 anni di legge di Moore e grandi risorse computazionali
o 76% delle organizzazioni hanno investito in grandi datiin 2016
> $130 miliardi investiti in Big data in 2016

"Perché abbiamo raggiunto la fine della logica"




Un semplice esempio di
bigger=smarter

Google translate
o Raccogli frammenti di traduzioni

o E possibile abbinare le frasi a frammenti GOO le

Perché funziona?
o Ci sono tonnellate di dati sul Web

° La precisione migliora man mano che il training set
cresce




Casi di utilizzo

Healthcare Remote patient Preventive care, reduced

Expensive office visits monitoring hospitalization

Manufacturing Product sensors Automated diagnosis,

In-person support support

Location-Based Services Real time location data Geo-advertising, traffic,
local search

Public Sector Citizen surveys Tailored services,

Standardized services cost reductions

Retail Social media Sentiment analysis

One size fits all segmentation

marketing



Big Data In action

Prendere decisioni

Data

Decision

strategiche efficaci
Extraction sfruttando la
disponibilita di Big

Interpretation Integration
\/




Big Data In action

Decision }

Richiede
Acquisition o Selezione
° Filtro

o Generazione di

Extraction metadati
o @estione della

I provenienza

Interpretation} Integration

\ Analysis




Big Data In action

Decision }

Richiede
Acquisition o Trasformazione

(e]

Normalizzazione

(¢]

Pulizia

(¢]

Extraction Aggregazione

(¢]

Gestione degli
errori

Interpretation} Integration

\ Analysis




Big Data In action

Decision }

Richiede
Acquisition o Standardizzazione

o Gestione dei
conflitti

Extraction o Riconciliazione
o Definizione di
mappatura

Interpretation} Integration

\ Analysis




Big Data In action

Richiede
Acquisition o Esplorazione
o Data mining

V4

Decision Extraction

Interpretation Integration

o Apprendimento
automatico

o Visualizzazione

Analysis




Big Data In action

Acquisition

V4

Decision Extraction

Interpretation Integration

Analysis

Richiede

o Conoscenza del
dominio

o Conoscenza della
provenienza

o |dentificazione dei
modelli di
interesse

o Flessibilita del
processo




Big Data In action

Acquisition

Decision Extraction

Interpretation Integration

Analysis

Richiede

o Competenze
manageriali

o Miglioramento
continuo del
processo




Un semplice esempio

Problema: La vendita di leccalecca sta scendendo!

Acquisition:
o Vendite per cliente, regione e tempo
o Sondaggi degli utenti

o | social network

Extraction:
o Caricamento dei dati dalle ricevute

o Lettura automatica dei questionari

o Estrazione dati da Twitter

Integration: Interpretation:
> Sulla base dei tipi di utenti > Le mamme credono: leccalecca = carie
Analysis: Decision:

> Leccalecca acquistati da persone piti vecchie di 25  ° Facciamo leccalecca senza zucchero
o Chiediamo ai dentisti di pubblicizzare i nostri
lecci

o Leccalecca preferito da persone piu giovani di 10



Sfide

Prestazioni, prestazioni, prestazioni!
° | dati crescono piu velocemente rispetto alla capacita di gestirli

o Efficienza
o Scalabilita

Eterogeneita
Efficacia
Flessibilita
Privacy

Costi
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The Big Data flow

A 8 Real Time | | N o - o dage tuze B
T O A
g & 1 rocessing .
& 0 lg N orocessing
3

" « NoSQL Big SQL Analytics
t (HBase, (Oracle, (Spark,
Cassandra, VolItDB, Cloudera,

MongoDB) Teradata) Greenplum)




Data lake

The incoming flow represents
multiple raw data archives ranging

from emails, spreadsheets, @ Q y f

social media content, etc. @~ =000 @0 &8 =

UNSTRUCTURED DATA

1. Raw, unorganized data
2. Emails

3. PDF files

4. Images, video and audio
5. Social media tools

STRUCTURED DATA

1. Information in rows and columns

2. Easily ordered and processed (mm
with data mining tools

Ll

The reservoir of water is a dataset,
where you run analytics on all the data.

The outflow of water is the analyzed data.

Through this process, you are
able to “sift” through all the
data quickly to gain key
business insights.




Obiettivi dell'analisi
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Foresight

Insight

Hindsight
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Data Scientist: una professione
nuova di zecca

Data Scientist: The Sexiest Job of the 21st Century [Harward Business
Review 2013]

Data scientist? A guide to 2015's hottest profession [Mashable 2015]

"It’s official — data scientist is the best job in America" [Forbes, 2016]
1




Competenze data scientist

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little
cheat sheet on who the modern data scientist really is.

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the 21th century, requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business. Finding a data scientist is
hard. Finding people who understand who a data scientist is, is equally hard. So here is a little cheat sheet on who

the modern data scientist really is.

PROGRAMMING
& DATABASE

MATH PROGRAMMING MATH
& STATISTICS & DATABASE & STATISTICS

Machine leaming
Statistical modeling
Experiment design
Bayesian inference

Supervised learning: decision trees,
random forests, logistic regression

Unsupervised learning: clustering.
dimensionality reduction

Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic, proactive, creative,
innovative and collaborative

b1d

Lo R DD

Computer science fundamentals
Scripting language e.g. Python

Statistical computing packages, e.g. R

Databases: SQL and NoSQL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaas like AWS

COMMUNICATION
& VISUALIZATION

¥

Able to engage with senior
management

Story telling skills

Translate data-driven insights into
decisions and actions

Visual art design
R packages like ggplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3 s, Tableau

44
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Machine learning
Statistical modeling
Experiment design
Bayesian inference

Supervised leaming: decision trees,

random forests, logistic regression

Unsupervised leaming: clustering,
dimensionality reduction

Optimization: gradient descent and
variants

OMAIN KNOWLEDGE

& SOFT SKILLS

b4

Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic, proactive, creative,
innovative and collaborative

%o XX

Computer science fundamentals
Scripting language e.g. Python
Statistical computing package e.g. R
Databases SQL and NoSQL
Relational algebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaa$ like AWS

COMMUNICATION
& VISUALIZATION

w

Able to engage with senior
management

Story telling skills

Translate data-driven insights into
decisions and actions

Visual art design
R packages like ggplot or lattice

Knowledge of any of visualization
tools e.g. Flare, D3 s, Tableau
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Conclusioni

Viviamo nell'era dei Big Data

Ampia gamma di disponibilita in diverse aree .«

Grandi opportunita per risolvere grandi problenr
/

o
T
Possono creare valore

La sfida € come gestirle e utilizzarle
Occorrono nuove tecnologie

Gli aspetti metodologici sono importanti

Un'area in rapida evoluzione

Data Scientist: I'attuale professione piu calda in IT



