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1. Demistificare i Big Data

DEMYSTIFYING '
BIG DATA

A Practical Guide To Transforming The Business of Government

(]
TechAmerica
FOUNDATION Prepare
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Origine dei Big Data

SP1
Big Data ...

and the Next Wave of InfraStress
John R. Mashey
Chief Scientist, SGI

Technology Waves: OK!
NOT technology for technology’s sake
IT’'S WHAT YOU DO WITH IT
But if you don’t understand the trends
IT'S WHAT IT WILL DO TO YOU —-—
Uh-oh!
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Breve storia dei Big Data secoitgitPress
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Quadro di contesto dei Big Data. Chi fu il primo?

DG DATA
ming

Application-Controlled Demand Paging for Out-of-Core Visualization

Michael Cox David Ellsworth
* MRI/NASA Ames Research Center RI/NASA Ames Research Center
T anidl Saar Sgl Microcomputer Research Labs, Intel Corporatios <ellswort@nas.nasa.gov>
i <mbc@nas.nasa.gov>
« High-leverago human interfacing
« Big VO (capacity, bandwidih, networking) t Wave of InfraStress Abstraet 1 Introduetion
e e e JOY In the area of scientific visualization, input data sets are Visualization provides an interesting challenge for computer
Chlef Scientist, SGI often very large. In visualization of Computational Fluid systems: data sets are generally quite large, taxing the capacities of

Technr y W Dynamics (CFLC disk. We call this the

ol Q 100 Gbytes, a1 o~ S i fit in main memory (in

7\\ / m supercomputers /| (\(‘ 7 N8\ V / N Q(\ v' \/ lisk, the most common
\ But If y already partitic A\ y@) X ( @ 4 \ f\@ r.l L ’ rite-a-check algorithm
J‘ 7/‘ 1 IT appropriate segi e e oS — gorithms and tools are
Uh-ohl not remove the problem [or Lwe reasens: 1) there ae dala sels worth doveloping, then tiey are woith deploying to more

for which even the individual segments are too large for the

A Persona

Origin( sw% f“)lgg

I)/\Ixﬂ\/\( 1’]1 0 (Al fll(\

1o Data”:

The Phenomenon, the Term. and the Discipline®

. Diebol

fdiebold@sas. upenn.edu

First Draft, August 2012
This Draft, November 26, 2012

production-oriented scientists and engineers who may have on their

Application Delivery Strategies
AMETA Group

File: 949
Author: Doug Laney

Date: 6 February 2001

3D Data Management: Controlling Data Volume, Velocity, and Variety. Current business conditions and
mediums are pushing traditional data management principles to their limits, giving rise to novel, more

formalized approaches.

META Trend: During 2001/02, leading enterprises will increasingly use a centralized data warehouse to define
a common business vocabulary that improves internal and external collaboration. Through 2003/04, data
quality and integration woes will be tempered by dala profiling technolegies (for generating metadata,

consolidated schemas, and integration, b ktic ts. By 2005/06, data, document,
@ inde| fng strategies and portal maturity.
e o fitical, o sative consistencies, chang-

and knowledge management will coalesce, d
Y5 job more
the drive for harnessing information as a com —
0
L ) ¥ W\

have at their disposal fm dealing with eaLh

The effect of the e-ecommerce sus
metger/acquisition activity, increased collaborati
sloded data
1sions: vol-
1/02,

poroaches to

catalyst is driving enterprises to higher levels «
sciousness about how data is managed at its mo
level. In 2001/02, historical, integrated databas:
data warehouses, operational data stores, data marts),

will be leveraged not only for intended analytical
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Quadro di contesto dei Big Data. Voci critiche

«E difficile daraun senso a grandi

WES REA D

FINANCIAL TIMES
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The Big Data Deception
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rs?

BIG DATA, BIG HYPE?
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Bigdata
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Big data: are we making a big mis

“buzzwordsp b |
d a tisaa®ague
term, often thrown
around by people
with something to

[

«E difficile che le imprese IT
tradizionali adottine i Big Data»
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sell»

US. Intenational Politics
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Pages ' op-ED cONTRIBUTORS

Eight (No, Nine!) Problems With Big Data

HOW OFTEN SOME
OTHER THING HAPPENS
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perceptual
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«None vero che

le nuovi fontdi datisiano davvero nuowe

Google Flu Trends’ Failure
Shows Good Data > Big Data

by Kaiser Fung

Blg Data’s Dangerous New Era
of Discrimination

by Michael Schrage

http:Mww.perceptualedge.com/articles/visual business intelligence/big_datahthig//wse.pdianbrowne.com/article/viedetaliegeption
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http://www.nytimes.com/2014/04/07//eihtioahineproblemsvithbigdata.html?=1; http://abcnews.go.com/bbetist£2014/04fowingloubtsabout

bigdata/ https://hbr.org/2014/03/gefagienddailureshowsyooddatabigdata



http://www.perceptualedge.com/articles/visual_business_intelligence/big_data_big_ruse.pdf
http://www.julianbrowne.com/article/viewer/big-data-deception
http://www.wired.com/2014/04/big-data-big-hype/
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http://www.nytimes.com/2014/04/07/opinion/eight-no-nine-problems-with-big-data.html?_r=1
http://abcnews.go.com/blogs/politics/2014/04/growing-doubts-about-big-data/
https://hbr.org/2014/03/google-flu-trends-failure-shows-good-data-big-data
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BIG DATA LANDSCAPE, VERSION 3.0
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Classificazione dei Big Data

Customer data Dat& In motion

Traditional Business

systems |
Streaming Commercial or bLocztlccl)nt
data transactional ased data

Unstructured data g ot meter Internet of
| Things
Click stream  p1obile data

Sensor data

Crowdsourced
data

Text data RFID Data exhaust

Behaviour dataS0cial Networks

: Data at rest
Machine data

Opinion

Proposta nata in
ambito UNECE

Process-mediated
data

Human-sourced
information

Machine-generated
data
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Classificaziglif

Social Networks

| a .

Dati prodotti e
RIff QA ya'&)ré NI
mezzidi informazionee

Traditional Business systems

Dati prodotti da
sistemitransazionali

P==4

. : . tradizionalie inmodo
socialmedia o tramite .
. . passivo
dispositivi(anche ]
: (a ) '
Blog, Twitter, Facebook _& ,\o*(Q ° o Logricerca
K. S, 00000 00001 Recordmedici
Usergenerated maps . ® o L
Transazioncommerciali
e bancarie

/ Smart City Sensor Model
:

Machine-generated
data

Internet of Things

misurare e registr
satellitari, sensori

Dati prodotti da sensore macchinarutilizzati per
areventie situazioninel mondo fisico immagini
stradali e di traffico, sensori climatici e ambiergedi,

Big Data e Linked Open Data per la statistica ufficlaie, o.c....._ . iwnuistl — Forum PA 2017, 25 maggio 2017 . . IStth



dTa A Cf 201 f An

)

. K
ll beliun Products +

Resources v Case Studies Development

50 Sensor Applications for a Smarter World

Smart Cities

Smart City technology investment
will total $108 billion by 2020.
Pike Research

" SmartParking
Monitoring of parking spaces availability in the city.

Structural health
Monitoring of vibrations and material conditions in buildings, bridges and historical monuments.

Noise Urban Map:
Sound momtormg i bar areas and centric zones inreal time

] Smartphone Detection
§ DetectiPhone and Android devices and in general any device which works with WiFi or Bluetooth interfaces.

Brochure
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2. Il contesto dei Big Data nella statistica ufficiale

« ... Big Data is also potentially very
interesting as an input for Official
Statistics; either for use on its own, or in
combination with more traditional data
sources such as sample surveys and
administrative registers»

Gennaio 2013

High Level Group for Modernization of Statistical Production and Services
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La sfida dei Big Data nella statistica ufficiale

...della statistica ufficiale

— imparzialita

— affidabilita

—— obiettivita

— indipendenza scientifica

—— efficienza economica

- riservatezza statistica

== non comporta oneri eccessivi
per gli operatori economici

CARTA DEI DIRITTI FONDAMENTALI
Art. 338 del trattato sul funzionamento dell’UE
http://europa.eu/pol/pdf/consolidated-treaties_it.pdf

...dei Big Data

| caratieri

Variability

La sfida

“‘We must move from a paradigm of producing the best estimates possible
from a survey to that of producing the best possible estimates to meet user
needs from multiple data sources” (Conny Citro)

Produce stable output with unstable ever changing inputs

Opportunities
Big data and administrative data
New technologies

Prodﬁéé‘stable output

with unstable ever changing inputs

(HLG-MOS)
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Big Data e GSBPM

Quality Management / Metadata Management

Specify Needs

Design

Collect

Process

Analyse Disseminate Evaluate
11 241 31 41 51 6.1 71 8.1
Identify needs Design outputs Build collection Create frame & Integrate data Prepare draft Update output Gather evaluation
Instrument select sample outputs systems inputs
3.2 7.2
1.2 22 42 5.2 6.2
- : : Build or enhance L Alaaaix . Produce 8.2
Consunlt.:- dc‘onhrm D:zl‘q:”:;::lt process Setup y & code Validate outputs dissemination Conductavakiation
components products
3.3 73
1.3 43 5.3 6.3 83
23 Bulld or enhance s : ¥ Manage release of :
Est::}lls;l :l::put Design collection dissemination Run collection Review & validate lnt!rp;:: Bl.l :sxplam dissemination Agree aI:nacnon
components P products P
14 24 34 44 54 6.4 Pr ;,l:ou
Identify concepts Design frame & Configure Finalise coliection Edit & impute Apply disclosure dissemination
sample workflows control products
1.5 25 35 55 8.5 75
Check data Design processing Test production Derive new Finalise outputs Manage user
availability & analysis system variables & units support
16 26 3.6 56
Prepare business Design production Test statistical Calculate weights
case systems & workflow business process

“The GSBPM describes and

defines the set of business
processesneededto produce
official statistics

It provides a standard framework aimérmonisederminology to help statisticalrganisations

37
Finalise production
system

57
Calculate
aggregates

58
Finalise data files

to modernisetheir statistical production processes, as well as to share methods and

components.

http://www1.unece.org/stat/platform/display/ GSBPM/I. Introduction#l. Introductiodoc375051192
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http://www1.unece.org/stat/platform/display/GSBPM/I._Introduction#I._Introduction-_Toc375051192

Big Data: possibile uso nelle fasi del processo statistico

Specify Neads Design Build Collect Process Analyse Disseminate

ppOIa_Zlne Disegno Data PI’OCGSSI, o
ndaginel e selez. |~ @431 collectio modelli~ - Analisi > Outputg
Campione <
¥_‘ Procedure_> :
amm.ve % Linkage

—

Gen. passiva

es.:sensqgirackin
Data / ( 9 D

Quadro generale
dei processi in culi

sono coinvolti | generation\( G\e/\r;. Qttiva_ '
Big Data, . (es.: WeBcrapin
in accordoallo BIG DATA

standard GSBPM Internet as Data Source
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Big Data: possibile uso nelle fasi del processo statistico

Specify Needs Design Build Collect Disseminate

indaginel» ¢ selez. — Capture Curate > Analyse P Publish
Framg) | campione

U

¥_‘ Procedure , Dafi

_ Linkage
amm.ve amm.v

—

Gen. passiva

es.:sensqgirackin
Data / ( 9 D

Quadro generale
dei processi in culi

sono coinvolti i generation : G\e/\r/w Qttiva_ .
Big Data, . (es.: WeBcrapin
in accordoallo BIG DATA

standard GSBPM Internet as Data Source
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Indice

3. Altri punti di vista

La ricerca
sociale

Il legame col
territorio

Ais]

ASSOCIAZIONE ITALIANA DI SOCIOLOGIA

© UNIVERSITA
S

XA

2 BONVIK A2

o
=

& e/
o

£

Dipartimento di Sociologia e Ricerca ale

28 aprile 2017

Big Data, Big Challenges.
Convegno di meta mandato della Sezione AIS di Metodologia

Stat

L'ordito e la trama.
I fili della statistica:
un tessuto

per il governo

delle citta.
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La tematica dei Big Data nella ricerca sociale

Comemetodi e condizioni della
conoscenzacientificacambino con
| " uti i zzo di nuov

ANALISI
EMETODOLOGIA

La diffusa convinzione che i
grandi set di dati offrono una
forma piu alta di Intelligenza e
conoscenza che possono
generare intuizioni in precedenza
iImpossibili, con 'aura della verita,
dell'obiettivita e dell'accuratezza

[BOYD (RAWFORP

https:// www.danah.org/papers/2012/BigDatidC SDraft.pdf
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La tematica dei Big Data nella ricerca sociale

( Gli algoritmi come principi
Cldati non richiedono\ ordinatori dei piu diversi ambitl (Trasformaremolti \

sforzi specifici per . ?3”61. vita somalel g . || aspettidellavitadelle
essere raccolti, essendo \_ ali come scatola nera da aprﬁ. personein dati digitali
il sottoprodotto digitale  Trasformaregueste

di operazioni di routine informazioniin nuove

Q/olte entro il sistema} Kforme di valore j

Big Data nella
ricerca sociale Mise endonnées du monde

AV DATAY

()()K IDYA WA

«Rawdata is both an oxymoron and a bad [«C orrelation doe»s n}’

idea; to the contrary, data should be
cooked withcare»
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La tematica dei Big Data nella ricerca sociale

a

or research.

se of more than one method of data collectio

Mixed methods researcis more specific in that i
Includes the mixing of qualitative and quantitative
Qata, methods, methodologies, and/or paradigms.

-

@ realtasociale non puo essere
semplicemente osservata ma necessi
interpretazione.

Comprendere significa cogliere

| i ntenzionalita
il senso soggettdi
leroprio comportamento.

V (

/

Big Data nella
ricerca sociale

N

de

L=4

Nad

Osservazione e
elaborazione teoric
procedono di pari pass

in un'interazione
continua. Il ricercator
scopre la teoria nel cors
\ della ricerca empiric

—HIN\I()] ()

KReIazioni frannovazioni scientifiche e \

tecnologiche, partendo dal presupposto ch
ambedue sono socialmente costruite e che

la societa € essa stessa aggregato
Isoct@icnitoe U mano,

attr a

-Ahdlisi dedi effetli, Aschfl @defihiziohenddi

\parametri sociali

/
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Le due facce dei Big Data

|§£ﬁf{ﬂj¥£ﬂ£fl * Lepersonec o meommd * BIGBROTHER

fu . VAR dellerelazionisocialj delle Laprivatezzadiventapid

) interazionionline edelle difficile dagestire
connessionconi contenuti
delleazionichesvolgono ¢  MINORITYREPORT

« Laconoscenzali una adwX6 LINgsers© U A

personapassaattraversola accurate that people
penombra(il pitl larga can be arrested for
possibilg di dati chela crimes before they are
circonda O2YYAUUSRE
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Big Data e territorio

Personsk Places
Popolazione che insiste su un territori

ﬁ- '!'“ FY R

Re5|dent| stat|(:| Re5|c|ent| dmamlu

Pendolari

Ut|||zzo di dati GSM e applicazione di modelli

distinguere tra residenti e pendoladinamici
(non possibilecon i solidatiamministrativi)

Fonti nuovee tradizionali per analizzare
le condizioni della vita urbanaulla base

del grado divita pedonale

D

Deathvs. Life (gacobs, 1961)

La struttura urbana «spiega» la vita urbana (770~

1) Mixedland uses
2) Small blocks i
3) Diversificazionedilizia

4) Concentrazionequilibratadi personeed edifici

\fﬁ

‘f G S .Ta

[FondazionédBrunoKesslerJniversityof Trento,Sorbonne
Universités Telecomitalia, BellLabsCambridge]

Disegno di nuovi «territord in basealla
mobilita della popolazione
Analisi degli spostamenti tramite GPS per delimitare
aree prevalenti entro cui si svolgonodtivita. La
densitadi traffico permette di costruireconfini
geograﬁci

[Rinzivillo et alKFKUnstlichelntelligenz 26 (2012)

Dati di sensordi telefonia mobile per
monitorare ['attivita umana nelle citta
Tempo socialelelle attivita

Differenze spazialper misurare
il «giornoattivo»

Nuovi indicatori
riferiti alla vita
nelle citta

Mappe di densitacalcolateper
quartili di durata della vita
sociale (approssimata dalla
vitalita delle celle di telefonia
mobile)




4. Problemi aperti
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Six Provocations for Big Data

RESEARCEHANGES
THEDEFINITIONF

Six provocations for Big
Data

Danah Boyd, Kate Crawford e

Samira Shaikh, Veena Ravishankar

RJATAARENC

RJA | A
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N

fAIthough big data is very good at detecting
correlations, especially subtle correlations
that an analysisof smaller data sets might
miss,it nevertells uswhich correlationsare

meaningful
\[Eenne Y,

/Big data ist its beQ

when analyzing
things that are
extremely common,
but often falls short
when analyzing
things that are less

\common

\ \

LOMPER

OLOQUANDG /

\/l B

A

—_—

L )

U IVIF Y;

» /

/Big data is

Absentcarefulsupervision,
the magnitudesof big data
can greatly amplify such

fWhenever the source of\
information for a big data

O N (
ANITFULAZIU

B

ig data canvork well as
an adjunct to scientific
inquiry but rarely
succeeds as a wholesal
replacement

\_

\

Many tools
that are based

> Ehe New 1]ork Eimes on big data can
scientifiesounding S REGIS N\
solutions to
hopelessly imprecise POCAROBU EZZ
guestions.
U ol EEFETTECOCAMERA Even wherhe results of

a big dat a
intentionally gamed, they
often turn out to be less
robust than they initially

a

analysisis itself a product of

errors big data, opportunities for

K seery

viciouscyclesabound
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5. Esperienze correnti in Istat
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Big Data: possibili scenari di utilizzo nel processo

« Scenario 1: Uso delle fonti Big limitato alla raccolta dati
Vengono raccolte le stesse informazioni utilizzate nel processo statistico
tradizionale, ma accedendo direttamente alla fonte Big e senza interventi
significativi su approcci/ tecniche di analisi

« Scenario 2: Uso delle fonti Big in combinazione o
Integrato con le altre fonti di dati (da indagine e
amministrativi)

Per le stime si utilizzano sia i dati da fonte tradizionale sia Big Data, dopo

opportuno e specifico passo di integrazione (RL) e/o trattamento (NLP,
Text Mining, ML, ecc.)

« Scenario 3: Uso delle fonti Big in sostituzione delle (o

alternativo rispetto alle) fonti tradizionali

Per le stime si usano solo Big Data e non dati di indagine, con
iIndividuazione di specifiche tecniche e nuovi metodi di analisi/trattamento
lungo tutto il processo statistico (da RD in poi)
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Scenario 1: tecniche alternative di data collection

Specify Needs Design Build Collect Process Analyse Disseminate

design Procdesls,
se?gctiorr’ r?i%de — Analysis® Outputg
Sample estimate

Passive
(sensors,

tracking)

Data
generation \ Active
(Web

scraping)
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Scenario 2: uso integrato

Target
population

Specify Needs

Collect

Disseminate

Admin.ve
procedure

=neration

/

—»  Admini.ve |—
data

Active
(use of
ICT)

,a

Analysis

Outputs

Linkage |

\
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Scenario 3: uso in sostituzione delle fonti tradizionali

Target
population

Specify Needs

Design

Collect

Process

Analyse

Disseminate

Passive
(sensors,

Data
generation

/If tracking)

\ Active

(use of
ICT)

Outputs
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Impatto dei Big Data nelle fasi del processo statistico

— |
Specity Needs Design I Bulld Collect Process Analyse Disseminate Evaluate
——

INVERSIONE DI COLLASSAMENTO D!

FASE

FASE

Possibilanversionedi alcunefasi(Designe Collec)

Lafasedi collezionedati puo a volteesseresostituitada quella

di generazionealati

Possibilecollassamentalelle fasidi Proces® Analyse

(possonaoavvalersdeglistessimetodi)

Altre fasi(ad es Disseminationjpon sonoancoracoinvolte
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Big Data: possibili scenari e applicazioni

Scanner data 1 Uso
Internet data (web scraping) /( ) alternativo

Indice prezzi al consumo

ICT nelle Imprese _
Internet data (web scraping)

Agriturismo

Mercato del lavoro Online Search data (Google

queries) \

oo 1 Socil ed @] 0
integrato

Statistiche sull’agricoltura Immagini satellitari / g
Mobilita e popolazione Dati di telefonia cellulare
Turismo Dati di telefonia cellulare
Traffico Traffic webcams lﬁ (3) Uso in
Spese e consumi energetici  Smart meters _— sostituzione
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Caratteristiche dei Big Data utilizzati nelle sperimentazio

Persong [ndice Google Uso ICT
Places prezzj Trends
O © O (o
Privati | Pubblici
Elementari Aggregatl
Strutturati Non-strutturati
ReaiTime ‘ | Periodici
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Internet access| Storage Data preparation Analysis
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Learning

& test sets

Train classifier.
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|
™

Extraction:

specific NLP
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—Rf— _ : Extraction:
ererence configuration matrix generation Deep learning
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“There is no reason
W anyone would want a

computer in their

home.” -

K Ken Olson, president, chairman
' and founder of Digital
N Equipment Corp. (DEC), maker
of big business mainframe

computers, arguing against the
‘ PCin 1977
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