Instituto Superior de Economia e Gestao
LUNIVERSIDADE TECNICA DE LISBOA

Big Data

Rui Rosa

Aula ISEG
20-Nov-2015



Big Data

. O que é “Big Data" e porque € importante
. Tecnologias

Processos e competéncias

. Adocao e vantagens

. Conclusodes

Uma historia de inovacao. A acontecer!



O QUE E E PORQUE E IMPORTANTE



Big Data

The Digital Universe: 50-fold Growth from the Beginning of
2010 to the End of 2020

40% CAGR
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Source: IDC's Digital Universe Study, sponsored by EMC, December 2012



Big Data

Global IP Traffic by Local Access Technology
Fixed/Wi-Fi Will Surpass Fixed/Wired With 49% IP Traffic Share by 2018

| 21% CAGR 2013-2018
140,000 "Mobée Data (61% CAGR)

* Fixed/Wired (12% CAGR)
120.000 Fixed/Wi-FI from Moblle Devices (71% CAGR)
g Fixed/Wi-Fi from Wi-F| Only Devices (19% CAGR)

100,000

Petabytes 80,000
per Month Wi-Fi
: Offioad 13%

Wi-Fi  36%
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Big Data

Global Mobile Data Traffic Growth / Top-Line

Global Mobile Data Traffic will Increase 10-Fold from 2014—2019

57% CAGR 2014-2019

24.3EB

Exabytes
per Month

2014 2015 2016 2017 2018 2019

RTT Source: Cisco VNI Global Mobile Data Traffic Forecast, 2014-2019



Big Data

Informacao

“We create as much information in two days now as we did from
the dawn of man through 2003.

Eric Schmidt at Techonomy (2010); http://techcrunch.com/2010/08/04/schmidt-data/

* “Every day, we create 2.5 quintillion (Eb) bytes of data”

IBM (2013); http://www-01.ibm.com/software/data/bigdata/what-is-big-data.htm|

* “Afull 90% of all the data in the world has been generated over
the last two years.”

SINTEF (2013); http://www.sintef.no/home/Press-Room/Research-News/Big-Data--for-better-or-worse/

* “From now until 2020, the digital universe will about double every
two years.”

IDC (2012); http://www.emc.com/collateral/analyst-reports/idc-the-digital-universe-in-2020.pdf



http://techcrunch.com/2010/08/04/schmidt-data/
http://www-01.ibm.com/software/data/bigdata/what-is-big-data.html
http://www.sintef.no/home/Press-Room/Research-News/Big-Data--for-better-or-worse/
http://www.emc.com/collateral/analyst-reports/idc-the-digital-universe-in-2020.pdf

Big Data

Redes Sociais

“Every minute of every day we create: More than 204 million email messages, over 2
million Google search queries, 48 hours of new YouTube videos, 684.000 bits of content
shared on Facebook, $272.000 spent on e-commerce”

Datamation (2013); http://www.datamation.com/applications/big-data-analytics-overview.html

“one in four people worldwide use social media” (11% Facebook)

eMarketer (2013); http://www.emarketer.com/Article/Social-Networking-Reaches-Nearly-One-Four-Around-World/1009976

“80 percent of companies use social media for recruitment; 95 percent of those
companies use LinkedIn.”

Psycology Today (2009), http://www.psychologytoday.com/blog/wired-success/200908/using-social-networking-recruitment-and-training

Dispositivos Conectados (Internet of Things - 1oT)

“Since 2013, 650 million new physical objects have come online; ... 10 percent of
automobiles became connected; ... In 2015, all of these things will double again.”
Gartner (2014) http://www.gartner.com/newsroom/id/2865519

“The number of mobile-connected devices exceeded the world’s population in 2014”
(1.5in 2019)

Cisco (2013); http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/white paper c11-520862.html

“In 2013, connected “things” were 7% of the total. By 2020, that will grow to 15%”

EMC (20 14); http://www.emc.com/collateral/analyst-reports/idc-digital-universe-2014.pdf



http://www.datamation.com/applications/big-data-analytics-overview.html
http://www.emarketer.com/Article/Social-Networking-Reaches-Nearly-One-Four-Around-World/1009976
http://www.psychologytoday.com/blog/wired-success/200908/using-social-networking-recruitment-and-training
http://www.gartner.com/newsroom/id/2865519
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/white_paper_c11-520862.html
http://www.emc.com/collateral/analyst-reports/idc-digital-universe-2014.pdf

Big Data

Impacto no Mercado

“IDC forecasts that the Big Data technology and services market will grow at a
27% compound annual growth rate (CAGR) to $32.4 billion through 2017 - or

about 6 times the growth rate of the overall ICT market.”
IDC (2013); http://www.idc.com/getdoc.jsp?containerld=prUs24542113

“By 2015, 4.4 million IT jobs globally will be created to support big data,

generating 1.9 million IT jobs in the United States”
Gartner (2012); http://www.gartner.com/newsroom/id/2207915

“S300 billion potential annual value to US healthcare ...
$250 billion potential annual value to Europe’s Public Sector ...

60% potencial increase in retailers operating margin ...”
McKinsey (2011);

http://www.mckinsey.com/Insights/MGI/Research/Technology and Innovation/Big data The next frontier for innovation



http://www.idc.com/getdoc.jsp?containerId=prUS24542113
http://www.gartner.com/newsroom/id/2207915
http://www.mckinsey.com/Insights/MGI/Research/Technology_and_Innovation/Big_data_The_next_frontier_for_innovation
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Consenso
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Big Data

Estamos no ponto de partida
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2013



Big Data

Definicdo (nGo ha consenso)
Gartner: High-volume, high-velocity and high-variety of information
assets that demand cost effective, innovative forms of information
processing for enhanced insight and decision making

IBM: Datasets whose size is beyond the ability of typical database
software tools to capture, store, manage and analyze

NY Times: Shorthand for advancing trends in technology that open
the door to a new approach to understanding the world and making
decisions

McKinsey: Large pools of data that can be brought together and
analyzed to discern patterns and make better decisions

Economist Intelligence Unit: the recent wave of electronic
information produced in greater volume by a growing number of
sources (i.e. not just data collected by a particular organization in the
course of normal business)



Big Data

Definicdo (nGo ha consenso)

big data n. Computing (also with capital
initials) data of a very large size, typically
to the extent that its manipulation and

management present significant logistical

challenges; (also) the branch of computing

involving such data. Junho 2013

OE D Oxford English Dictionary
The definitive record of the English language




Big Data

Definicéo

Application Delivery Strategies
META Group

Date: 6 February 2001 File: 949
Author: Doug Laney

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 HPPI('JHEIIES.

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 data profiling technologies (for generating metadata,
consolidated schemas, and integration logic) and information logistics agents. By 2005/06, data, document,
and knowledge management will coalesce, driven by schema-agnostic indexing strategies and portal maturity.



Big Data

Definicéo

Volume Velocity
* Machine data * Social media
 Application logs  Sensor data
e Clickstream logs e Mobile networks
* External data .
e 3rd party data Variety
e Emails * Data Bases
* Contracts * Devices
 Geo-spacial data * Applications (API’s, SOA, Logs)

(GIS) * Documents

e Video



Variedade

Big Data
Velocidade Definicédo

Real Time

Near RT

Periodic
Batch

MB\| GB | TB

PB

y

Volume

Data Science Central
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Big Data

Exemplos

~
- Volume

| * A Boeing 737 engine generates 10 tb of data per 30 minute in-flight

e The 2 engine 737 will generate 200 tb of data on a 5 hour flight

e Assuming this plane is active for 300 days a year this machine will generate around 60 pb of data a year
» Per Wikipedia Scandinavian Airlines has around 90 Boeing 737 in its current fleet

* fun fact: Worldwide, on average about 1,000 737s are in the air at all times

Velocity

® The Lotus Formula 1 race car has 240 sensors which registers around 25mb of data per lap
* Arace lap is often completed in less than 2 minutes
* The data needs to be collected and analyzed so corrective action can be taken to optimize performance

e QOutside of race events, using car sensor data to optimize performance is highly valuable since each lap
driven cost around $450.000

e Fun fact: Kimi Raikkonen (a world champ in 2007) responding to input from his engineer (car's head
mechanic): " Leave me alone, | know how to drive!"

Variety

e Recent news stories documented that the NSA captures a wide variety of the data generated by humans
e Details of phone records and conversations

e Activity on media and sites such as MSN, Twitter, Google and Facebook are stored and analyzed

e This means that the NSA has to deal with massive amounts of both structured and unstructured data

* fun fact: In 2009, German Malte Spitz sued his mobile company over access to his mobile records.
Combining this with publically available posts on Twitter and Facebook it has been possible to map out and
document most of Malte Spitz’ life - http://www.zeit.de/datenschutz/malte-spitz-data-retention/



Big Data

Para além dos 3 V’s

(o)

[ Variety ] [ Velocity ]

Ambiguity

Data Warehousing in the age of Big Data Krish Krishnan (2013)



Big Data

Para além dos 3 V’s

Validade | VOLUME
A . VARIETY
Relevancia

VELOCITY

DATA SIZE
1 1

Complexidade

— Ambiente externo

Valor

— Ambiente interno

— Tecnologia, arquitectura, processos, competéncias



Big Data
Complexidade

Figure I Complexity Has Exceeded Human Capacity

r ™y
. how can there be any

7
L hope hear et | )

- ™, .I'-.
If wou are strugaling RN
here . ..

Manual
ability o —

Complexity An allj,rti-cs
requirements

2008 2009 2010 2011 2012 2013

FLE0 Source: Farrester Research, Inc,

Turn Big Data Inward with IT Analytics — Forrester (2012)



Big Data

Complexidade

Melhorar os processo de recolha e tratamento de dados utilizando as novas
tecnologias (para armazenar e processar grandes volumes de dados)

Digitalizar e automatizar processos de suporte ao negdcio e
tomada de deciséo

Utilizar técnicas avancadas de gestao e analise de dados para
automatizar os processos de negdécio e tomada de decisao

Gerir a informag¢do como um ativo estratégico

Informacao

Conhecimento




Big Data

Valor - Performance
Big data: The next frontier

Strength in Numbers: for innovation, competition.

*

How Does Data-Driven Decisionmaking Affect Firm Performance? and procuctty

McKinsey&Company
Erik Brynjolfsson, MIT and NBER

Lorin Hitt, University of Pennsylvania
Heekyung Kim, MIT

Big data—capturing its value

$300 billion

potontial annual valoo 10 US health care —moce than
doubilo 1the total annual health care speniing I Span

€250 billion

potentil ancual vadue to Ewrope’s public sector
acirministration —more than GDP of Greece

Data Driven Decision-makers are Winning
‘4 \3

$600 billion

potential arrusl consume surpius from
usng perscnad Iocation Aaa globally

v'Data-Driven Decision-makers: 60 % ft}ﬁ;’i‘.’f :::::.;mw

possibie with big data

140,000-190,000

More deop anaiytical talent DOSROnS, arxd

1.5 million

more dala-savwy manoegers
May 2011 neoded 1o tako full advantage
of big data 1 the Ursted Sistes

6% greater profitabifity and §0%

higher market value from IT

Source: Brynjoffsson, Hitt and Kim, 2011



Emerging business

models (sector view)

Big Data

Valor - Transformacado

Industries are using Big Data to transform business models and

to Improve performance N many aneas.

tf) Eneroy

= Smiart grid
= Expiloration

= Operational modeling

= Power-line sensors

SOUFCE A

& services:

= Algortthmic trading
= Risk Analysis

» Fraud detection

= Portfollo Analysls

Advertising and
Public Relations

= Demand signaling = Senitiment

» Targeted Analysis

acvertising u Customer
acquisition

n) Medlaand
telecommunications
= Network

optimization
= Customer

scoring

# Healthcare and life sclences

= Fharmacogenomics

» Bloinformatics

» Pharmaceutical resaarch

= Clinical cutcomes research

Forbes

BIG DATA TRANSFORMING BUSINESS

Retail Fraud Management
IT Billing

Online Marketing Law Enforcement
Customer Service Medical Research
Operations Management

“because of big data, managers can
measure, and hence know, radically more
about their businesses, and directly
translate that knowledge into improved
decision making and performance”

Big Data: The Management Revolution
HBR, 2012



TECNOLOGIAS



Tecnologias

As tecnologias tradicionais ndo funcionam
Sao Grandes volumes de dados
E variedade e velocidade.
Dados externos e nao classificados
Dados nao estruturados
Selecao e filtragem (para valor)
Foco no valor, nao na transacao
Experimentacao e inovacao

Muitas vezes nao sabemos a partida o que
procurar (as perguntas)



Tecnologias
Technology Push
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Source: Herb Sutter, Dr. Dobb’s Journal

Processamento Massivo Paralelo

Cost of Storage, Memory, Computing
* In 2000 a GB of Disk $11 today < $0.05
* In 2000 a GB of Ram $1100 today < $5

Source: http://www.statisticbrain.com/

Hadoop
Microsoft PDW

Oracle

Greenplum
Teradata
Vertica

$- $20.000

$40.000 $60.000

EToday ®2009

Source: Jack Norris, MapR

Processamento em Memaria

$80.000 $100.000



Tecnologias

e Sistemas de armazenamento e processamento

~
— Commodity Hardware @ \‘% @7

) . | e o R
MPP, Grid, In-memory  JBLEL % 5

— Hadhoop (e NoSQL) f loudera YT

Hortonworks

e Sistemas Analiticos

— In-database Analytics S@Sasﬂ 2, 2N
— In-memory Analytics NeTEzzAa  Pjyotql asterdata

* Novas solucoes de Bl e Negodcio

— Analytics SS&SE @

— Visualizacao, Self-service Bl  QlikView MicroStrategy: i +ableau

ssssss


http://www.google.com/url?sa=i&rct=j&q=cpu&source=images&cd=&cad=rja&docid=28-jt_is-0V6kM&tbnid=V5zRQUaJBwvGXM:&ved=0CAUQjRw&url=http://openclipart.org/detail/100267&ei=0-A9UdSzFOaE2gXK04GIBw&bvm=bv.43287494,d.dmQ&psig=AFQjCNF1twRzqfNWtJF4m53hVaFBGtVOUw&ust=1363096097698882
http://www.google.com/url?sa=i&rct=j&q=cpu&source=images&cd=&cad=rja&docid=28-jt_is-0V6kM&tbnid=V5zRQUaJBwvGXM:&ved=0CAUQjRw&url=http://openclipart.org/detail/100267&ei=0-A9UdSzFOaE2gXK04GIBw&bvm=bv.43287494,d.dmQ&psig=AFQjCNF1twRzqfNWtJF4m53hVaFBGtVOUw&ust=1363096097698882
http://www.google.com/url?sa=i&rct=j&q=cpu&source=images&cd=&cad=rja&docid=28-jt_is-0V6kM&tbnid=V5zRQUaJBwvGXM:&ved=0CAUQjRw&url=http://openclipart.org/detail/100267&ei=0-A9UdSzFOaE2gXK04GIBw&bvm=bv.43287494,d.dmQ&psig=AFQjCNF1twRzqfNWtJF4m53hVaFBGtVOUw&ust=1363096097698882
http://www.google.com/url?sa=i&rct=j&q=cpu&source=images&cd=&cad=rja&docid=28-jt_is-0V6kM&tbnid=V5zRQUaJBwvGXM:&ved=0CAUQjRw&url=http://openclipart.org/detail/100267&ei=0-A9UdSzFOaE2gXK04GIBw&bvm=bv.43287494,d.dmQ&psig=AFQjCNF1twRzqfNWtJF4m53hVaFBGtVOUw&ust=1363096097698882

Tecnologias

Quanto tempo durou a Revolugéo Industrial? (1760-1850)

(HW) Sistemas de (SW Aplicacional)
armazenamento Novas Solugoes
e processamento de Bl e Negodcio

(Adog¢ao Mercado)
Novos Modelos
Negocio

(SW Base) Sistemas
Operacionais




Tecnologias

Hadoop — Inovacdo (aberta)

Hadoop Creation History N

=l Fastest sort of a TB, 3.5mins

. A over 910 nodes
Doug Cutting adds DF5 & 4
MapReduce support to Nutch

i Fastest sortofa TB,
m 62secs over 1,460 nodes
Ti )

Doug Cutting & Mike Cafarella NY Times converts 4TB of Sorted a PEin 16.25hours

image archives over 100 EC2s over 3,638 nodes
| started working on Nutch N T T

I 1
Google publishes GFS &
MapReduce papers

Hadoop spins out of Nutch Founded
G-Dugle i@gﬂm

L

Facebooks launches i-li'.r-e:
L §
SQL Support for Hadoop Hadoop Summit 2009,

facebook 750 attendees

Yahoo! hires Cutting, cloudera | Povs Cutting
joins Cloudera

Source: Cloudera, Inc.



Tecnologias

Hadoop - Inovacéo (aberta)

“Hadoop is one way of using a set of cheap computers to store an
enormous amount of data and then to process that data in parallel.”

Keith Wiley: http://escience.washington.edu/get-help-now/what-hadoop

Plataforma de armazenamento E processamento paralelo distribuido
- Grandes volumes de dados em ambiente distribuido a
- Utilizacao de “commodity hardware”
- Framework de cddigo aberto



http://escience.washington.edu/get-help-now/what-hadoop

Total Cost

Tecnologias

Hadoop - Vantagens

$18.000.000,00
$16.000.000,00
$14.000.000,00
$12.000.000,00

$10.000.000,00 e Hadoop
$8.000.000,00 - Teradata Warehouse Appliance
$6.000.000,00
$4.000.000,00
$2.000.000,00
$0,00

== Qracle Exadata

IBM Netezza

1 10 100 1000
Number of Gigabytes

Hadoop $333
Teradata Warehouse Appliance $16,500 50x savings
Oracle Exadata $14,000 42x savings
IBM Netezza $10,000 30x savings

http://www.snia.org/sites/default/orig/ABDS2013/presentations/MainStage/JackNorris_Saving_Missions_Hadoop.pdf



Tecnologias

Hadoop — Luta pela posicGo dominante no mercado

Survey Analysis: Hadoop Adoption Drivers and
Dontknow

Challenges

Published: 12 May 2015

Yes (either deployed or
piloting/experimenting)
26%

No plans at this time
54%

No, but plan to within
the next year
1%

" No, but plan to within
two years

7%
- ""l\’)','. Garner Inc and/nr e affikatae Al rinhle racarmsd
Current Hadoop Pattern of Investment Planning

Source: Gartner (May 2015)

Hadoop for the
Enterprise

When do you expect to have HDFS in production?

HOFS is already in production
Within 12 months

Within 24 months

Within 36 months

In 3+ years

Never

TDWI RESEARCH

SECOND QUARTER 2015

2012

[ 10%
I 28%
3%
1%

[ i

—— 21%
2014

I 16%
[ 445
I 4%

I 9%

I 11%

I 6%

Bised on 263 rr:;rwndrm: in 2012 and on 247 rf:pandm:: in 2014,



Tecnologias

Hadoop — Luta pela posicdo dominante no mercado

GLOBAL HADOOP MARKET
$50.24 BILLION IN 2020

Asia Pacific

024 i RN & Europe
e 0N & NORTH AMERICA" RoW
2012 2014 2016 2018 : ‘ HIGHEST REVENUE
: GENERATING GEOGRAPHY
| $25.85 BILLION (2020)

FASTEST GROWING SEGMENT
EXPECTED TO GROW

2 H ARDWAR’;‘&?\R&'} FASTEST GROWING SEGMENT
A_ ARRASARN AT A CAGR OF

EXPECTED TO GROW
= SERVERS . AT A CAGR OF
=== MARKET

3] SiRuger e

4 8%
'§ NETWORK AND
[\&: EQUIPMENT MARKET

SOFTWARE MARKET

62.9%

PERFORMANCE
MONITORING
SOFTWARE MARKET

ﬁ MANAGEMENT DURING 2012-2020

SOFTWARE MARKET

i
‘
>
(2]
A
P
()
m
Q

DURING 2012-2020

Fonte: Hadoop Market Size, Adoption and Growth Through 2020 - Allied Market Research (Margo, 2014)
http://www.alliedmarketresearch.com/hadoop-market



Tecnologias

Analitica

What Do We Mean by "Analytics?"

= Analytics is the discipline that applies logic and mathematics to
data to provide insights for making better decisions.

N

Decisions

Course of Action,
Treatment

Reactions

Gartner.



Tecnologias

Analitica

Four Types of Analytics Capabilities Require Different
Levels of Human Input to Take Action

Analysis Human Input

Descriptive
What happened?

Diagnostic
Why did it happen?

Decision
Predictive

What will happen?

Prescriptive Decision Support

What should | do? Decision Automation

Feedback

Gartner



PROCESSOS E COMPETENCIAS



Processos e Competéncias

A necessidade de “Exploracdo” (aprender com os dados)

Projetos tradicionais de Bl

* Osrequisites de negdcio vém em primeiro lugar

* Centrados nos processos

* S3o planeadas as conversas com o negocio, definidos os objetivos
e vantagens, desenhado o sistema, a arquitetura e finalmente
feita a implementacao

Projetos de Big Data

* Nao se sabe o suficiente sobre o que se esta a passar. Nao é
possivel definir com rigor todos os requisitos de negodcio

* Centrados nos dados

* E necessaria uma fase de exploracdo, verificacdo e aprendizagem

* Mesmo considerando uma ideia inicial, ela tem de ser validada e
muitas vezes os resultados obrigam a mudancas e fazes de
exploracao adicionais



Processos

Para além dos processos e competéncias tradicionais

Interpretation /

( Data Mini' t |
m Patterns

Transformed

Preprocessed Data Data

An Overview of the Steps That Compose the KDD Process Fayyad et al., 1996

Processos

- Knowledge Discovery in Databases
KDD: De Martino et al. (2002); Fayyad et al. (1996)

« Analytical Sand-box/Data Lab (Experimentagso)
Ralph Kimball, Wayne Eckerson



Competéncias

Para aléem dos processos e competéncias tradicionais

Competéncias
P International Association for
“Data Scientist” Statistical Computing
" . . ) Data science is the linkage of traditional
Chief Data Officer statistical methodology, modern computer
technology, and the knowledge of domain
“Big Data M " - -
1§ Udla IvVianager experts in order to convert data into
information and knowledge
Core Skills:
- Programing
“Statistics is the next sexy job” _ Statistics
Hal Varian — Google Chief Economist . Business

“Data Scientist: The Sexiest Job of

the 21st Century”
Thomas Davenport, D. J. Patil — HRB Oct 2012



ADOCAO E VANTAGENS



Adocao e Vantagens

“The payoff from joining the big-data and advanced-analytics management
revolution is no longer in doubt ... they can deliver productivity and profit gains
that are 5 to 6 percent higher than those of the competition.”

McKinsey&Company

Putting big data and advanced analytics to work

In a video feature, McKinsey director David Court explains how companies can improve their decisions and
performance by getting powerful new tools in the hands of frontline managers

key challenges

 Manage your data

About this content ° BUI|d analytics

The material on this

page draws on the m O d e | S

research and

experience of McKinsey . L.
consultants and other °

sources. To learn more N eW I nt u Itlve
about our expertise,

please visit the Business too | S

Technology Practice,

Consumer Packaged

Goods Practice,

Marketing & Saes * Transform your

Practice, Retail

Practice, High Tech H
Practice. bUSIneSS

»

Getting leaders' Finding better Changing the

Play all ’
attention answers




Adocao e Vantagens

‘Where we at?
Innovann
Big Data is no longer a promise nor a trend. Big I
Data is here and is sparking profound changes in e
various industries. From a technological point of

view, there are already many projects and products B D
that have gained widespread adoption in certain '9 ata :v::,;wem
industries. The analysis of all avai ' ' ' Big Data infinancial services

is becoming a disruptive element. Just like the \\@ Q?

Internet, it is a disintermediation factor that is
affecting many value chains. The analysis of large
volumes of information, from different sources, at
high speed, and with unprecedented flexibility can
be a differentiating factor for anyone who decides

to adopt it. Source: BBVA Innovation Center
Big Data (2013)



Adocao e Vantagens

Big data is taking off

Users that have completed at least one project are very satisfied with their initial
forays into big data. The vast majority report that they are satisfied with business
outcomes and that their big data initiative is meeting their needs.

& @ = &
920 949 899 89

Of users are fully Of users report that Of users believe big Of users believe big

satisfied with their their implementation is  data will revolutionize  data is very important

business outcomes meeting their needs operations the same to their transformation
way the internet did into digital

What are users doing with big data?

accenture

High performance. Delivered. ~.
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Big Success with Big Data

Respondents from organizations that are using big data identifying developing
today report overwhelming satisfaction with their results NEw sources new products
of revenue or services

and see big data as a catalyst for their company’s
transformation to become a digital enterprise.

Accenture (2014)
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STAMFORD, Conn., September 16, 2015

Gartner Survey Shows More Than 75 Percent of Companies
Are Investing or Planning to Invest in Big Data in the Next Two
Years

Skills, Governance, Funding and ROI Challenges Set to Increase

Investment in big data continues to increase in 2015, but not as rapidly as in previous years. More than three-
quarters of companies are investing or planning to invest in big data in the next two years, a three percent
increase over 2014, according to a recent survey of IT and business leaders by Gartner, Inc. The survey,
which was conducted among 437 Gartner Research Circle Members in June 2015, included global organizations
across all industries, both Gartner clients and nonclients.

"This year begins the shift of big data away from a topic unto itself, and toward standard practices,” said Mick
Heudecker, research director at Gartner. "The topics that formerly defined big data, such as massive data
volumes, disparate data sources and new technologies are becoming familiar as big data solutions become
mainstream. For example, among companies that have invested in big data technology, 70 percent are
analyzing or planning to analyze location data, and 64 percent are analyzing or planning to analyze free-form
text.”

Organizations typically have multiple goals for big data initiatives, such as enhancing the_customer
experience, streamlining existing processes, achieving more targeted marketing and reducing costs. As in
previous years, organizations are overwhelmingly targeting enhanced customer experience as the primary
goal of big data projects (64 percent). Process efficiency and more-targeted marketing are now tied at 47
percent. As data breaches continue to make headlines, enhanced security capabilities saw the largest
increase, from 15 percent to 23 percent.
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Vantagens para a empresa

e Conhecimento e Experiéncia do Cliente (cx)

e Marketing Direcionado (Targeted Marketing)

 Melhoria dos Processos de Negocio (Digitalizacio)

e Suporte a Decisao (pata Driven Decisions)

° Inovagéo (Desenvolvimento Novos Produtos)

° Novos Modelos Negécio (Personalizacdo, Servicos, Co-criacao ...)

Vantagens para a sociedade

 (Ciéncia, Governo, Saude, Seguranca Publica
. UN Global Pulse - Big Data for Development: Challenges &
Opportunities (Maio 2012)
. McKinsey - Big data: The next frontier for innovation, competition, and
productivity (Maio 2011)
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Seguranca e ética

A tecnologia permite mas o elemento humano imperal!

Objetivos de negdcio
Direitos dos cidadaos
Legislacao
Atividades ilicitas

 Recolha e comercializacao de dados

* Seguranca e privacidade dos dados, pessoas e bens
* Preferéncias e personalizacao

e Direitos e responsabilidades

 Crimes, fraude, abuso Fonte: Big Data Ethics
Richards, King (Mai 2014)



Adocao e Vantagens
O papel da intuigcéo

Formulacao de hipoteses sobre o que esta a
acontecer em resultado da analise dos dados
Escolha das areas de negocio onde devemos
comecar por utilizar técnicas analiticas

Fase inicial das decisdes estratégicas

Escolha de desenvolvimento de novos
produtos e servicos

Fonte: Big Data and the Role of Intuition
Tom Davenport HBR (2013)



CONCLUSOES



Conclusoes
Big Data

Processo de Inovacao que endereca necessidades importantes das
organizagoes (optimizar, crescer) baseadas em informacao (externa)
abundante mas dificil de tratar com a tecnologia incumbente (standard)

A abordagem tradicional ndo funciona. Exige novas tecnologias (push) e
conhecimento gerados muitas vezes (em colaboracao) pelo mercado (fora do
seu nucleo tradicional de desenvolvimento)

O principal desafio é a gestao da complexidade externa (inf) que implica
alteracdes as competéncia e fungcdes da empresa — “Management Revolution”

O foco na gestao, anadlise da informacao é critico (digital) passando esta a ser
um novo ativo da empresa — Experimentac¢ao e Aprendizagem

Leva a uma restruturagao dos processos e do modelo de negdcio que é dificil
(e leva tempo a concretizar): relacionamento com o cliente, digitalizacao do
negocio, processo de decisao — Transformacao do Mercado

E um catalisador do processo de inovagdo e representa uma importante
vantagem competitiva para a empresas mas traz novos desafios e
preocupacoes sociais
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