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[ Apresentacao }

Professor do Departamento de Informatica e Métodos Quantitativos
da FGV-EAESP. Coordenador do MBA em Big Data Aplicado ao
Marketing, Professor de Sistemas de Informacdao em Comunicacgao e
Gestao e do Mestrado em Comportamento do Consumidor da
ESPM. Bacharel em Ciéncia da Computacao pelo IME-USP e Mestre
e Doutor em Administracdo de Empresas pela FGV-EAESP. E
pesquisador visitante do Spatial Information Research Centre da
University of Otago, na Nova Zelandia.

E CKO (Chief Knowledge Officer) da startup Meia Bandeirada e
socio-fundador do GisBI, grupo de estudos e fomento da
integracao entre Geotecnologias e Big Data.

Atua no mercado de GIS, Geomarketing e Business
Intelligence desde 1994. Foi gerente de tecnologia do
projeto GIS e atuou em Planejamento de Mercado,
Estratégias de Marketing e Planejamento de Pesquisas de
Satisfacao de Clientes na AES Eletropaulo durante 13
anos. E colunista das revistas InfoGEO e GV Executivo, e
consultor em Estatistica Espacial e Modelos Preditivos
para Crédito e Real Estate. E membro do Conselho
Curador da Fundagao SEADE.







[ Tendéncias Analiticas ]

d Forcas Transformadoras

d Cloud
Q A nalytics
d Mobile

d S ocial Business
+ Seguranca da Informacao

Tendéncias de uso de
tecnologia em negocios

(ou negocios em tecnologia)
para a proxima década

Fontes: Gartner Group, IDC, IBM CAMS 2014
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[ Cloud Computing }

d Modelo de Entrega de Tecnologia
d Saas, IaaS, PaaS
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[ Analytics J

O Mundo:

O 80% Dados Nao Estruturados
20% Dados Estruturados

Cognitive
Analytics

Fontes: IDC, IBM CAMS 2014, Patricio Espinosa
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[ Mobile & Social Business }

O Brasileiros seguem em média 11 marcas em redes
sociais

ad 80% dos usuarios de Facebook ou Twitter ou
LinkedIn seguem alguma marca

Q 75% dos usuarios de Twitter lembram de algum
promoted twit que tenham recebido

Q 75% dos “compradores moveis” reagem ao receber
uma oferta digital baseada em localizacao

O 81% dos clientes consultam a Internet para decisao
de compra

d 90% das mensagens de celular sao lidas
em até 3 minutos

O Experiéncia em ambiente mobile
ja é prioritaria com relacao
a experiéncia em ambiente
web tradicional

Fontes: Gatner Group, IDC, IBM CAMS 2014
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Big Data Landscape 2016

Infrastructure Analytics Applications
Hadoop In spark Cluster Services ) [ Analyst Analytics Data ti»cleﬂce (" Visuatization ] [ Sales & Marketing )( Customer Service ) Human ("~ Legal )
ot Pla - ; Capital
- Yo Cood @dssbricks TR Pbdotms- ooy X unuv-\lor:m\snm vy toblecu RADIUS Gainsight ’ MEDALLIA 3:" RAVEL
L Aes ".0.. m Q Pdant.' 8% Moot CONTIMUUM *m O L Qwomumch z.m ATTETY @ glld
L e 4 AYASDI Alpine I\ F— livefyred . bheyonder e, U IETE
IIM InicSpdens OOOCN‘I Quid o Okahaa % Lattice °Wnlk§pwu Connwct i
e vt WEODSPREAE - Yoonam, Ty _ SALTHRU o Preact T Everian
© oitiscole TAFHYON © o “_: alik® persado _infer Gsense NGEDATA ppa >
R 5 e . enteto (?8revia
ook cpiemey Sisoxn L cnanrzo )| ENIEE] acrion || EEREI # oo hiQ ||
4 \.u.auh"-' ZuGAGIC) L Pune i I )
NoSQL Databases NewSQL Databases 8! Platforms Statistical |[Log Analytics Social P s - < (A#
i Q) Power Bl 4l Computing Analytics Ad Optimization Security Vertical Al
':.‘% O Gough s = Clustrix  Pivotal x e C sp.u'*> NETSASE # CYLANCE Applications
Microsoft Azure g ORA::LE @ paradigmd DOMO _)S& "W“‘?“ 4 DATASIFT €] CountesTack oo tacrbook
[ wE o © memsql . o trocx bit]“ ThrectMetrx lX. “
mongo DRATASTAX® . YOLTDS 0. 8 synihesia jn-o- H .
_ Q ‘\_..,,. oD Gcnugdua .I LOuL ' ) F‘wuman O Clara
" gk redisiabs () inflexio | | IEERZERN Trafedion “mhw) D‘;‘\',""'h . 3&?:“ IFORTSCALE \sl'tscwnce KASIST=
" Graph MPP Cloud EDW Data [ Data ) (T T\ @Yaas foadzal wonev)| ata |
Databases Databas_es - Transfarmation ||Integration (publisher \{ Govt/ Regulation\ r Finance 3
®reoy TERADATA o e alteryx  uierasica ke ©socrata Affirm  FiLendingClub
Fi == || Pi ktal - Sl | PR outbrain|| o :m“ e OnDeck> . Kreditech
Wnerazzall . ses “5:-tome e mixpanel || = @rewrce Londlp ¥ Kabbage
. — - kognitio % n & g»ku v.—.::plog‘c ;- |FN) FiscalNoto bidemark @ INSIKT
| aween || Fomme J| poiois I\ T otk )\ Sebton) :’m B % UOra BDatamine MY undds
yioldbot mark43 || yr Abivia  ISENTIUM
( Management Security Storage || App Dev [ Crowd- ) 157 Operdiatasolt K.;hf'.‘s-:ﬁcpvar @ senvert
/ Monitoring STANIUM B we sourcing D) e CRACLE Services _Commerce \_ Yieldmo J| % I\ = g )
© New Relic £l #hamio e e i & exmeoo @ QUERA ) Gougle Education/ o Life Sciences N\ Industries i
e TPDYNAMICS Brossa O @ 2 Lucktworks Feaemmion RIMetei 3 3andMe P pot W M
:% acnfic 8 Mirouh Az || o2 @ Wire = @ siurcoar Learning A fet—A OPEWER «HMurmaony
Wa’ly - oy Ad 1 COUrSy
ﬂ Nurnerty panasas 2 4 slostic [ Pevgreios ¢ wu sumall @ granify T RNEwTON 5 Rocombing - “¢ Retail @
“;”Mo SVECTANA ||ttt ¥ MAANA @ swiftype -’)g»:;h:@ P e Clever wWaous FLATIRON 2‘{;1"1(” FIX®
¥rocora 2 | B o Mt Qw o L Algalia ssio DutuliGing mg‘ o retention cyetora .edaa. oene rymergen Heoll! T“mu;wn ey
~ ol N ~ - J € viTaniona f"“!! Swill)vy Seeq Fl‘l’ltlogl
Cross-Infrastructure/Analytics PNCRMA [ Gingerio = ramcriekc Giow [ 4wt (RN @82k
. . | row@ J{ @enitc @AiCure Y, v )| wwistabmuse B XEVER
amazon Google B2 Micosor TERE FXY §SaS () v vmware stalend TIBCY Tionin ORACLE Mlnewagy | I\ N\ -
Zrs ; Open Source
€ Framework Query / Data Flow Data Access Coordination Real-Time Stat Tools Machine Learning Search Security
> PN ™ Ze gV SCTWTIAD milio ’\‘IM"-A Apache Ranper
(frm-‘ g, a. Ci}- = .munw ~talend oogee | 5 srounspa# @ sermre mnu i
MESOL = < Kol deses Scala Caffe CNTK -. - Visualization
M TE. 2’ e SLAMUATY \.6;?‘.:1. ég @ asciios k "llﬂ Ii Q ‘F"ﬂk "‘m FeaturefF — SO[ Q 5
----- ‘n,.k weoaP | wriak f§ o O sonresenas )| TRCHVON - druic QSc-Py VELES ¥ =" pimsum ' D) | miceas e i,
Data Sources & APls incubaters & Schools
4 Health = o7 Financial & Economic Data Air / Space / Sea Location/People/Entities Other amw\
1B O m i g
JAWBONE GARMIN ThingWers Bloomberg oo:‘:oun i Aspire || garmid (oregras # nideVien @ esri u- " AsGHT,
ogmotcernon 2 fitbit | [ @ oo [[vaOLEE PheMISE D Eirmaig TET g || STREETUINE b casrics 32 tactust. Piacel® ‘ 4 Datac s
ngs v YALIDIC romtma mqun.ndl x gnite B2CBiom T P ARIEN NG 164 6804 WO ANTSaS .F s pan]IVa ) tatlie i
\_ jorse (2 e an “'/:\‘/.”"" vat Gestimize EBnas = Alrware (3) owneousicy )| &8 Crmis sy [ placemeter o BAS1S oo || mmonraco Q The Daea Inaubatoe )
© Matt Turck (@mattturck), Jim Hao (@jimrhao), & FirstMark Capital (@firstmarkcap) FIRSTMARK



Revista Veja — 15/Maio/2013

BIG DATA

http://veja.abril.com.br/acervo/home.aspx ==>
escolha a edicao 2321, de 15 de Maio de 2013,
reportagem de capa

p. 70-76 - "O Desafio do Big Data"
p. 78-81 - "Uma Reportagem sobre Algoritmo"
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Additive Manufacturing

™ ™

Advanced Energy
Storage Technologies

Artificial
Intelligence

Big Dala Analylics

Blockchain

Progressively adding material to make a
product take shape i1s an unprecedented
approach to manufacturing that warmrants
new business models and implies significant
changes to existing industries. However,
this technology must overcome several
challenges. both technical and regulatory. if
it is to permeate industrial processes on a
large scale.

Energy storage technology can be defined as
a system that absorbs energy and stores it
for a period of time before releasing it on
demand to supply energy or power services.
Breakthroughs are needed in this technology
to optimise the performance of energy
systems and facilitate the integration of
renewable energy resources.

Artificial intelligence seeks to endow
machines with reasoning capabilities that
may one day surpass those of human beings.
While their full impact remains difficult to
appraise, intelligent systems are likely to
bring considerable productivity gains and
lead to urreversible changes in our societies.

Analytics tools and techniques are needed to
reap the promises of big data. The socio-
economic implications are tremendous, but
a major policy challenge will be to balance
the need for openness with the threats that
an extreme “datafication” of social life
could raise for privacy. security, equity and
integrity.

Blockchain is a database that allows the
transfer of value within computer networks.
This technology is expected to disrupt
several markets by ensuring trustworthy
transactions without the necessity of a third
party. The proliferation of this technology
is, however, threatened by technical issues
that remain to be resolved.

Internet of Things

Micra and Nano
Satellites

Nanomaterials

Neurotechnologies

Synthetic Biology

The Internet of Things promises a hyper-
connected, digitally responsive society that
will have a profound impact on all sectors of
the economy and society. While it has great
potential to support human_ societal and
environmental development, several
safeguards need to be put in place to ensure
data protection and security.

Increasing use is being made of small and
very small satellites with growing
capabilities. This will give policy makers an
expanding spectrum of sophisticated tools to
address “grand” challenges for both civilian
and defence purposes.

Nanomaterials display unique optical,
magnetic and electrical properties that can
be exploited in various fields, from
healthcare to energy technologies. However,
technical constraints and uncertainties over
their toxicity to humans and the
environment continue to hinder their
widespread application.

Emerging neurotechnologies offer great
promise in diagnosis and therapy for healthy
ageing and general human enhancement.
However, some neurotechnologies raise
profound ethical. legal. social and cultural
issues that require policy attention.

Synthetic biology draws on engineering
principles to manipulate DNA in organisms.
It allows for the design and construction of
new biological parts and the re-design of
natural biological systems for useful
purposes. It is expected to have a wide
range of applications in health. agriculture,
industry and energy. but it also raises major
legal and ethical issues.

Fonte: OECD Science, Technology and Innovation Outlook 2016




computing Photonics and

light technologies

Blockchain

Robotics
Quantum
Medelling simulation computing
and gaming Grd
computing

Artificial Internet of Big data
intelligence (Al)  Things (loT) analytics
Smart Microand nano  Precision
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technology
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Nanomaterials

Nanodevices
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Carbon nanctubes
and graphene

Fonte: OECD Science, Technology and Innovation Outlook 2016
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Publicacbes Seminais

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

Michasi Cox and David Ellsworth'
Raport NAS-97-010, July 1997
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Modfott Fiold, CA 940351000

Abutract
In the mes of scientific vissalization, s data s @ oflen very large I vauslizston of Competational Fhuid
Dyrasacy (CFD) ko pasticular, input dats sess oday can suspan 100 Ghytes, and are espectad o sclie with the shility
ol supscompuien W geecrsie hem  Same visuslizaton ols shealy pertition Lage dats swets inlo segments, and load
ppropeisic segrments o ey @e rooded However, this does sl remave the prebilem Soe two teasns. 1) here e daa
scts Sor which even e indnubual sogments e oo lage for e lagot graghics workststions, 2) many prastitionery
4o net have accom 50 winkestions with Ge memory capacily roqural © bal cvn 3 sgmenl, opecally secs the
saoofihe-an vissadization Kol tend w be developed by resemchers with such more powerful sadanes. When the
s of the data et mst be sooewsad = luger than the sirs of memary, sone fem of vateal mesory is deply
required This may be by sqpnentation, paging, o by pagal scgments  In this paper we Senansiesic the couplee
reliance oo operating syeess vitual weeory for f- Teads 1o poce We then deribe
# paged segmeat yyviem that we have implansisd, md exploes fhe principles of mamory masggement that can be
enployed by the spplicaton for out-ofcore visalizstion We dhow the pplicaion costal over soms of these can
sigatficandly enprove perfinnance We show that spane tavenad can be explonad by laadag only thase &ats sceudly
regquired w:-ba-mqu\umnonndunuau-hdqe-!eaﬂmubynkul-.u.n(km-hu-w
sorgge forme (in particole 3dmenuond data veed o sub<ubex), 2) costoling the pige s Both of these
tecknigues effnctvedy toduce tie Wial masory reguined by vissalizgion ol nue-tise We sbio dewcribe expenments we
have done (o oo (ui0f<cure viesslization (when pages are sead by denand from cemote Qi) whose resulis sre

g

! Both authon we enployess of MRJ Techeolugy Solutanes 8t NASA Asmes Research Conter

Eduardo de Rezende Francisco
erfrancisco@gmail.com

Lemevuredtin 2217




Detecting influsnza epidemics uning search engine query dats 1

Google

Detecting influenza epidemics using
search engine query data

Jeremy Ginsberg’, Matthew H. Mohabbl', Rajan S, Patel’, Lynnetis Brammer®,
Mark S. Smolinsk!* & Larry Brillfant

Google Inc. “Centars for Disease Cortrol and Frevention

Epidamics of seasonal Influenza are a major public health concem, causing
tens of milllons of respiratory linesses and 250,000 to 5C0.000 deaths
worldwide each year', In addition to seascnal Influenza, a new strain of
Influanza vinss against which no prior Immunity exists and that demonstrates
human-to-human transmission could resull In a pandemic with méllions

of fatalities”. Early detection of dsaase actvity, when followed by a rapid
response, can raduce the Impact of both seasonal and pandemic Influanza®.
One way to improve early detaction Is to monitor health-sesking bahavior

in the farm of online web search querles, which are submitted by millions

of users around the world each day. Here we present a method of analyzing
farga numbers of Google search querles to track Influanza-Ike liness In

a population. Bacause the relative frequency of cartain querias is highly
correlated with the parcentags of physician visits in which a patient prasants
with Influenza-iike symptoms, we can accurataly esttmate the current level of
weekly influsnza activity In each region of the Unitad States, with a reporting
lag of about one day, This approach may make It possible to utiltze saarch
querles to detect Influenza epldemics in areas with a large population of web
search usars.

Thiz paper was ongrally poblished in Noturs Vol 457, 18 Februsy 2008,
joc 10 1038 nature 07634

03030 iE
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[ BIG DATA ]
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[ Afinal de contas, o que é Big Data? }

Big Data e Eduardo de Rezende Francisco ,;;;:;fjj.:mznoa
Cidades Inteligentes erfrancisco@gmail.com '\i‘f:“i'-’v’.m\,"m,.,‘,



[ BIG DATA ]

BIG DATA is like
TEENAGE SEX

v Everyone talks about it,

v Nobody really knows how to do it,

v Everyone thinks everyone else is doing it,
v So everyone claims they are doing it.

Dan Ariely

Big Data e Eduardo de Rezende Francisco 7 MundasiO

Cidades Inteligentes erfrancisco@gmail.com Uyt ledbe



[ BIG DATA J

Uma “jogada” de marketing?

[} _ , . : :
« Big Data é apenas mais uma “jogada” de marketing .

* Propagado pelas empresas de tecnologia e de consultoria de
sistemas como a Gartner, o termo Big Data permanece mal
definido.

* Isso e intencional e |hes possibilita divulgar o que elas desejam pois
seus mercados nao sabem exatamente o que significa Big Data...

 De um modo geral, as empresas de tecnologia usam o termo Big
Data para se referira grandes volumes de dados advindos de
novas fontes.

« Esse fato, entretanto, nao € novidade. Desde o advento dos
computadores, a cada ano mais dados séo acumulados e novas
fontes surgem... »)

Fonte: Stephen Few — Visual Business Intelligence, em 31/0ut/2013

Big Data e Eduardo de Rezende Francisco - MundasiO a

Cidades Inteligentes erfrancisco@gmail.com



[ BIG DATA - “Definicao” J

“Big Data” sdo dados e processos cuja escala, distribui¢do, diversidade
e/ou velocidade de criagdio requer o uso de novas tecnologias de armazenamento e andlise

para permitir a captura do valor inserido nos mesmos (Adaptado de EMC, 2013)

1. Volume de dados Big Data Size: The \éolume Of Data
Continues To Explode
Bilhdes de linhas x bilhdes de colunas 10?“”.[“0 Xp O.e
Aumento de 44x de 2009 a 2020 (0,9ZB a 35ZB)

2. Complexidade de Processamento o:;‘::/ o

Estruturas de dados em constante mudanga oz s
Necessidade de analisar tais dados em tempo real Saibviie Pustin

3. Estruturas de dados

Grande variedade (80-90% nao estruturada) a ser analisada
Estas caracteristicas tornam necessario o uso de sistemas de computacdo paralela e paralela massiva

(MPP, massively parallel processing)

NETELTA

Fonte: EMC ( 2013)
Eduardo de Rezende Francisco i it
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[ BIG DATA ]
MEDIDO EM MEDIDO EM MEDIDO EM
GRANDE TERABYTES PETABYTES EXABYTES
1TB = 1,000GB 1PB = 1,000TB 1EB = 1,000PB
@) Py
S SR (11| Tube l( JJ
2 ="
@) ) ¢ /
LL
B s
: e
L] l, a1 . i /\A
= \9’ / ! !
- t
O 4
> y- ] | -
s v [
= o9 my :
PEQUENO ORACLE — ]
1990’s 2000’s 2010’s
Dados Dados Semi- Dados Quase- Dados Nao
Estruturados Estruturados Estruturados Estruturados
Familiar. Ex.:Dados de XML Ex.: Clickstream Ex.: Texto, Foto, Video
Ex.:BDs relacionais Sensores em geral
Big Data e Eduardo de Rezende Francisco 4Ry MundaGEO
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Ambientacao e Ferramentas J

ArcView' GIS @ PostgreSQL W:‘;AP Predictive Analysis

RStudi (; )2 @ python
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Kv Ho':tmoms ’-71'7 ge

= ~GIS -
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[ As Novas Funcoes 1

Data Scientists
Gap de mdo de
obra (USA) Tipo de Descri¢do das Atividades
140,000 to Conhecimento
190,000
: .. . . Data Scientists,
CO"heC'"fe"’tOS Profissionais Avancado treinamento em Estatisticos
ARG com profunda disciplinas quantitativas, tais rer
Estatistica - R . - s Matematicos,
Capacidade como matematica, estatistica, e .
DBs > Postgresql Analiti inteliednei ificial Economistas
Program. - Hadoop nalitica g inteligéncia artificia
Gap de Gerentes Treinamento basico em Anal.financeiros, de
e Analistas Profissionais com estatistica e/ou inteligéncia mercado, life
C/Hab’/,’qades . artificial, capazes de definir um | scientists, ger.de
Analiticas capacidade , . o
s problema de negdcios como operacgoes, e de
USA: 1.5M analitica ~ o . .
uma questao de analitica linha de negdcio
avancada.
Implementadores Experiancia técnica para Programadores,
de dados e P \ . P : DBAs e analistas de
: suporte a projetos de analytics. | .
tecnologias sistemas.
Big Data e Eduardo de Rezende Francisco it §
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Um Perfil Ambicioso

Cientista
de Dados

Fonte: CARVALHO, 2017
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Quantitativo

Técnico ﬂ‘]“ "%
= | I :

Cético

[ Um Perfil Ambicioso J

Cientista
de Dados

Curioso &

Criativo

Comunicativo

& Colaborativo

Fonte: EMC. Big Data & Business Analytics. 2013

Big Data e
Cidades Inteligentes

Eduardo de Rezende Francisco
erfrancisco@gmail.com




[ Oportunidades J

Ofertas de Emprego para “"Data Scientists”

Job Trends from Indeed.com
~Data-science
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Ofertas de Emprego para “"Data Scientists”

Job Trends from Indeed.com
~Data-science

0.04 1
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[ Oportunidades J

Ofertas de Emprego para “"Data Scientists”
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Percentage of Matching Job Postings (%)

0.02

0.00
2012 2013 2014 2015 2016

Fonte: www.indeed.com/jobtrends/g-"Data-Scientist”.html| - construido em 17/Janeiro/2016
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Algumas Leituras

Eduardo de Rez...

B} Como a Netflix influencia X W ¥

C' | [5 www.b9.com.br/64774/tech/como-netflix-influencia-o-que-voce-vai-assistir-atraves-de-imagens/

PODCASTS SIGA-NOS +

Entretenimento Tech
4.maio.2016

Como a Netflix influencia o que voceé vai assistir através de
imagens

. . - ¥ . - o o P 3e %
Com extensos testes A/B, a 1)1&??{{131‘11‘;3 muda os thumbnails dos filmes e séries pra te fazer clicar mais

por Carlos Merigo

5 3108 v 0
NOTAS LIKES TWEETS PINIT NUVEM DE ALTO DESEMPENHO

Nao acredita? Experimente.

A Netflix raramente abre a boca para falar sobre a sua tecnologia, mas Economize $500
quando o faz prova a obsessao da empresa pela analise minuciosa de
dados. Ou seja, como ja sabiamos. nao se trata apenas de uma

plataforma que mostra videos na sua tela, mas que procura entender

SDFTL&Y—

mpany

profundamente o comportamento dos usuarios.

Ja é notorio auiie eles sahem o mie assistimos. miando assistimos. cianto

http://www.b9.com.br/64774/tech/como-netflix-influencia-o-que-voce-vai-assistir-atraves-de-imagens/
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Competéncia
Analitica

AUVINS viva

What is the economic impact
of Geo services?
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Cidades Inteligentes

' ‘%
Data Scienc
Jor Business

What You Need to Know
About Data Mining and
Date-Analviie Thinking

N7 R (7

O TR L] @ tue e R RRLTE (B LRar

i
— ~ ; y ors .
&:‘ Foster Provost & Tom Fawceu

©0 4

(

/] MODELING TECHNIQUES IN :

PREDICTIVE ANALYTICS

Viktor Mayer-Schonberger
i Kemneth Cukler
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Leituras Académicas

Journal MIS Quarterly

Current Issue

Contact  Account

( ﬁv.:-\l'ls'terly

| Search
ADVANCED SEARCH
Volume 40, Number 4 — December 2016
Journal Archive Special Issue: Transformational Issues of Big Data and Analytics in
) Networked Business
Forthcoming
The tntroduction to the spectal issue is located in the Editorial Statesents section
Online Supplements Special Issue Articles
1" . Vars ol
Open Access Aluk R Saboo, V. Kumar, and Insu Park
(pp saz-439)
Inbal Yahav, Galit Shameli, and Deepa Man:
(pp. 810-848)
INFORMATION FOR AUTHORS Lage:Scale Nensack Analsais for Oulie Social i
Kunpeng Zhang, Siddhartha Ehattacharva, and Sudka Ram
Instructions for Authors (pp 840-868)
Submitting Manuseripts i L

http://www.misq.org/contents-40-4
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Leituras Académicas

Journal Big Data & Society

Touwrtio o Rer

@ Home | Big Cota & Soc

BIG DATA e e

& SOCIETY

Home Articles Subunit a Manuscript About the Journal Special Themes Blog
-

Follow us on Twitter

C @ bos saQepubcom v O

Blg Data & Soc&ety MOST READ

Sarveillance. Saowden, and Big Data

Editor and Founding Editor: Evelyn Ruppert. Goldsmiths, University of Capacitios, consequeaces, critigio

London, UK

Big Data & Society is an open access peer-reviewsd scholary joumal that 5}“%‘3”’»' new epstecsologies and paracher
shars

publizhes Interdisciplinary work pnncipaily in the social sclences, humanibes

and computing and their intersactions with the arts and natural sciences

about the implications of ig Data for societies, Algorithims and their others: Algonthanic calturw

i comtext
The JOWnad's key purpose is to provide a space for connecting debates about the
emerging Bekl of Big Data prachices and how ey are reconfiguring academic Big Data ethics

s50Cial Ingusty. business and govemment relations. expenise. mathods, concepts
ano knawseoge =

Ths purnal Is 3 memober of the Commitzee on Pubication Emics (COPE)

Movea3sd

http://journals.sagepub.com/home/bds
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DO BIG DATA
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BIG DATA — Tendéncias Potencialmente Disruptivas

« Pesquisa Quantitativa para Levantamentos Censitarios
tradicionalmente complexos

Mapeamento de Populacé&o a partir de

Registro de Chamadas Telefénicas
Working periods

Um estudo realizado por uma equipe internacional, incluindo a Universidade de Southampton,
no Reino Unido, mostrou que mapas de populagdo com base em dados de registro de chamadas
maveis sdo 180 precisos quanto agueles baseados em dados de censos demograficos.

Os resultados sdo mapas feitos por meio de
registros celulares, que podem auxiliar
planejadores de infragstrutura e de emergéncia,
particularmente em paises de baixa renda, a
obter informacdes recentes sobre a densidade
populacional.

.....

Segundo Andy Tatem, geografo e autor sénior do W :
estudo, 0 mapeamento das populagfes € limitado '
pela logistica das pesquisas censitarias e, agora,
a partir de dados de telefone que podem ser
examinados regularmente, & possivel obter um
mapeamento das mudancas diariamente, Population increase

semanalmente ou mensalmente de todo um pais, I
a um custo menor e com maior flexibilidade. o 16,000 people/km?

o
. o

Fonte: http://mundogeo.com/blog/2014/11/04/pesquisadores-realizam-
mapeamento-de-populacao-com-dados-de-registro-de-chamadas/
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BIG DATA — Tendéncias Potencialmente Disruptivas }

» Pesquisa Quantitativa — Quebra de Paradigmas

« Qualidade dos modelos preditivos (R?, KS, etc) aumentara
marginalmente, a medida que novas naturezas de informacéao
(variaveis) estaréo disponiveis de forma facilitada

« Porém, precisao nos intervalos de previsao (p.e., IC para ,B da
regressao) serao absurdamente pequenos

« O paradigma sera:

« Tenho uma infinidade de dados a disposicéo, quanto devo
descartar para poder trabalhar de forma suficiente?

. N e N se confundirdo

Big Data e Eduardo de Rezende Francisco P GEO g
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‘ BIG DATA — Tendéncias Potencialmente Disruptivas }

« WOW Effect — “Surpreenda-me”
« Big Data pode auxiliar na obtencao de Insights

« Economia do Compartilhamento

m meiabandeirada
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2016 INTERNETMINUTE?
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EXCELRCOM
©2016 Excelacom, Inc.

Fonte: http://bgr.com/2016/02/03/internet-activity-one-minute/
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[ Oportunidade J

¢ Inteligéncia Geografica esta por ai?

Aproximadamente 70 a 80% das informacgoes relevantes nos
processos decisorios tém caracterizacao espacial (Gartner Group, 2004)

» A geografia é o que possibilita a integracéo de dados, informacdes, processos,
inclusive “Big Data”

» Essaintegracdo induz uma visdo sistémica (integrada, ampla, abrangente, holistica)
da maioria das questdes necessarias as tomadas de deciséo

Geomarketing e GIS: Suporte a Operacao

> Descricao, Expansao, Segmentacao e Otimizacao do Territorio de Atuacao

Q Estatistica Espacial: Geoinformacao em Modelos Preditivos

> Incorporacao da Influéncia Geografica nos Modelos de Predicao
de Renda e de Risco de Crédito

» Aprimoramento do poder de explicacao dos Modelos Preditivos

Big Data e Eduardo de Rezende Francisco iR MundeGED
Cidades Inteligentes erfrancisco@gmail.com '



Impacto
Econdmico dos
Servigcos
Geograficos

What is the economic impact
of Geo services?

Mrapmes fur Guughe

Aemaaiy M2

Geo services are: Geo services global

revenues are

$150-%$270
Y% Electronic maps billion per
’ : 50 year
=K “
Satellite receivers =
and manufacturing
Video games Geo services Airline
industry $150-%$270 industry
$25 billion billion $594 billion

Geo services global
added value is around
$100 billion per
year

a‘“ /

{
)
|
H
Location-based search ’
'I
{
'
1(W {
Y i
l‘. H
\ H
b} .

Geo

services .\
save:

billion
hours

Geo services

save 3.5 billion litres of

gasoline per year—approximately
0.1% of the total world production of
5 trillion litres of liquid oil products

of travel time
per year globally
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O termo rede elétrica inteligente (do inglés Smart grid) refere-se a f’ . s e

Smart Grids

um sistema de energia elétrica que se utiliza da tecnologia da = b

informacao para fazer com que o sistema seja mais eficiente = N

(econdmica e energeticamente), confiavel e sustentavel. posa 1| o [
ihaa -

CIMIG | » nEBOoo
. . . L - Fornecedores | Conselho de Consumidores | Ouvidoria | Portal de Compras
Rede elétrica inteligente — Wikipedia,
https://pt.WIklpedla.Org/WlkI/Rede_eletl’lca_lntell! A Cemig ~ A Cemig e o Futuro ~ Atendimento ~ Energia e Vocé ~ Investidores ~ Recursos Humanos ~

Redes Inteligentes [ Smart Grid » O Que sdo as Redes Inteligentes de Energia

Programas i
. O QUE SAO AS REDES INTELIGENTES DE ENERGIA?
Ambientais As redes inteligentes de energia. ou do inglés smart grid, sdo uma nova arquitetura de distribuicdo de
X energia elétrica, mais segura e inteligente, que integra e possibilita acdes a todos os usuarios a ela

Econdmicos e Financeiros conectados.

Eficiéncia Energética Nesse conceito, o fluxo de energia elétrica e de informactes se da de forma bidirecional. Assim, a
energia tradicionalmente gerada, transmitida e distribuida de forma radial a partir de instalactes das

Mudangas Climaticas concessiondrias podera, também. ser gerada e integrada as redes elétricas a partir de unidades
consumidoras. Cria-se, entdo, a figura do prosumidor, aquele que € produtor e consumidor, que

Redes Inteligentes produz e que fornece energia a rede.

Sociais

Recursos Hidricos
Unidades Moveis

Relatorios

http://www.cemig.com.br/pt-br/A_Cemig_e_o_Futuro/sustentabilidade/nossos_programas/Redes_Inteligentes/Paginas/as_redes_inteligentes.aspx

<= MundaiO

o s
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Smart Grids
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Cyberille
Digital city

Information city S mar
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Knowledge-based city =l e ey >
Telecity ;
Ubiquitous city
Fonte: Flavio Yuaga, 2016
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[ Smart Cities ]

Uma Smart City € uma cidade onde a tecnologia é
utilizada de forma sustentavel e ubiqua para

melhorar a qualidade de vida dos seus usuarios.
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U
4
b
E.
‘U
2 servic Pllbll o
- SumIneY g benefit "J._J ——
M etvice E poyuilation discussion = —~ hveta
Vi Y { leaders
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Taxonomia e conceitos estao em construcao

Fonte: Flavio Yuaga, 2016
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[ Smart Cities ]

IOCC
CCO
CICC
CcO
: : CloC
Bins \ j"",‘-".:,. . \a; ;.‘\\- CGI
City Knowledge Base R 4 MOCR
Network
Sensors Executors
Police

Fire Brigade
g Ambulance
Transit Authority

Actuators

Fonte: Flavio Yuaga, 2016
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[ Smart Cities }

' Executors

‘Expert Systems

Sensors

e Data e Analysis e Protocol

Acquisition e Pattern e Action
Identification

e Decision
e DSS

A-A-1-D-E
Acquire-Analyze-ldentify-Decide-Execute

Fonte: Flavio Yuaga, 2016
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Tendéncias que impactam as Smart Cities

W FGV EAESP

Smart Cihies

Transformacao digital de cidades

Fonte: FGV-EAESP, 2015 — Smart Cities — Transformacao digital de cidades
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Tendéncias que impactam as Smart Cities J

Processo de
urbanizacao

Urbanizacao

> 60% da populacao mundial sera urbana

b em 2020

Crescimento da populacao
> 8,4 milhoes em 2020.

Revolucao Digital

Hiperconectividade D}
50.000 milhées dispositivos conectados em
2020

Sociedade colaborativa

Novos modelos de neg6cio Ds
“Pay as a service”, “crowd-economics” Smart
> 2.000 milhées usudrios ativos RRSS Cj[y

~400 milhoesviagens de Uberem 2015
~40 milhées héspedes em Airbnb em Outubro

2015
® ® ®
Fonte: FGV-EAESP, 2015 — Smart Cities — Transformag&o digital de cidades Social Mobile Analytics Cloud
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1.

R

E necessario eonstruir uma visao de
cidade que considere as suas caracteristicas
particulares, historicas e sua identidade. Essa
visao & construida com participacao ampla.

. A lideranca do projeto smart city & da

administragcao publica municipal, o lider
é o prefeito. Este define as prioridades
na agenda para assegurar OS recursos
necessarios, em colaboragcdao com outros
agentes.

O decalogo das Smart Cities

de

gl

3. Trabalhar num mareo legal mais favoravel

Ha desafios tributarios, de zoneamento
urbano, de formas de contratacao com prazos
mais longos e por objetivos.

. A integracao horizontal dos servicos

em uma plataforma smart city é a
base que permite a cidade ser inteligente.
Os servicos verticais (iluminagao, gestao de
residuos, mobilidade), que sao dotados de
tecnologia, devem ser capazes de se interligar
transversalmente para obfer sinergias.

. Facilitar a disponibilidade de dados

abertos que permita transparéncia,
monitoramento e controle, e também o
desenvolvimento de novos servicos por
parte de empresas e cidadaos, gerando valor
a partir dos dados.

Fonte: FGV-EAESP, 2015 — Smart Cities — Transformacao digital de cidades
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O decalogo das Smart Cities

e N
6. Cada cidade deve definirum plano de longo 9. O modelo tecnoldégico deve estar

prazo que ultrapasse as gestoes de partidos fundamentado numa plataforma aberta,

politicos, com ampla participacao, com boa -

comunicagao e com a governanga ancorada
na sociedade e cidadania para assegurar a
continuidade no longo prazo.

padrao e interoperavel para conseguir
maior escala, numa evolugao flexivel a
custos menores, evitar dependéncia de
fornecedores ou estruturas técnicas e
assegurar o pleno desenvolvimento de um
ecossistema inovador na smart city.

-
g : 7. A smart city é construida por pessoas e para ™ 10. Superar velhos e novos desafios, o plano
° pessoas. Deve-se implementar mecanismos e da smart city deve prever acdes integradas

de participacao do cidadao, ele é o centro. A
smart dity usa a colaboracao para resolucao de
problemas, resolve a convivéncia, considera a
sociodiversidade. Atrai, cuida e retém pessoas
como capital importante.

com o uso de tecnologia para enfrentar
os problemas historicos das cidades
brasileiras como os relativos a seguranca,
satde, educacdo, saneamento, habitacdo e
desigualdade social; sem esquecer as novas

demandas por mobilidade, sustentabilidade
e transformacao economica.

M 8. Para acelerar o desenvolvimento e a
‘.“' sustentabilidade dos projetos, deve-
se considerar a participacao do
setor privado, apoiando-se nos seus
conhecimentos, habilidades e recursos,
construindo novos modelos de negocio

sustentaveis.

Fonte: FGV-EAESP, 2015 — Smart Cities — Transformacdao digital de cidades

Munda:O
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GIS - Um Novo Paradigma

How We Abstract Our. World'. . . Tirlniing

How We Reason About the World . ..
» Patterns

e Processes

* Relationships
* Implications

Spatially Integrated

Data & Data Models
Models

Workflows

Maps & Globes

Metadata SR How We Organize & Communicate . . .

» Collaboration
* Place Based Approaches
» Integrated Teams

Digital Geographic (R
Knowledge

Shared Geographic
Knowledge

.And'. .. How We Act

Fonte: ESRI UC 2008



GIS - Mudando a forma como trabalhamos — SMART CITIES!!!

Systematic

Holistic

Analytic

Quantitative Analyzing | s Visualizing

® 6 & o o

Visual

Geo-Accounting .

Measuring .
,..-='.
) s

A'Science Based Approach

.And'. .. How We Act

Fonte: ESRI UC 2008



Futuro: Integracao Tecnoldgica

¢ Faster Processing (100x)

& Virtualization

¢ Increased Bandwidth (1000x)

¢ Larger Storage

¢ Mobile o -.- b
o The Web... B

... And The Work of GIS Professionals

Fonte: ESRI UC 2008



Framework: Geointeligéncia Sistémica

_____

Fonte: GisBlI, 2015
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Pesquisa sobre o tema se institucionaliza...
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Introducing DS2 — the future of data science at Yale it

By Jim Shelton March 6, 2017 Jim Shelton

james.shelton@yale.edu
203-361-8332

L2 print

Data science is about more than
just big data. It is about
collaboration, analysis, and
policy
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\\‘ i & d ‘ Recent News || Most Popular
= ‘

Podcast: Interview with Yale
University Art Gallery assistant
curator Keely Orgeman about
"Lumia”

What the 21st Century Cures Act
means for women'’s health

= 3 ™ M CEID-made Khushi Baby advances

(Left to right) Tamar Gendler, dean of the Faculty of Arts and Sciences; T. Kyle Vanderlick, dean of the School of Engineering and its mission with expanded trials
Applied Sciences; Harrison Zhou, chair of the Department of Statistics and Data Science; Sekhar Tatikonda, associate professor . —

of electrical engineering and statistics; and Alan Gerber, dean of social sciences for the Faculty of Arts and Sciences. (Photo by Hospital quality linked to

Michael Marsland) readmission rates for COPD and

; 2 . g y ; y p other diseases
Yale University today announces a major expansion in teaching and research in data science. The rapidly

increasing availability of data and tools for its analysis have led to an explosion of new insights that are Tanning dependence linked to

transforming our understanding of everything from human behavior to the structure of the universe. otthder ?_d‘i"t"’e behaviors, new
study finds

Yale has transformed its Department of Statistics into a Department of Statistics and Data Science — called, Health columnist Jane Brody to

informally, DS squared or DS2 — making it one of the first institutions of higher learning to have a discuss 'Does the Press Have a

department of this kind. The department officially changed its name on Jan. 1, and on March 2, the Yale Caring Heart?’

College Faculty approved a new undergraduate major in statistics and data science. Yale slirgeons rerotite blood
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