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PUC-SP in numbers
Campuses: 05
Undergraduate Programs: 36
Sequential Programs: 01

Master Programs: 28

MBA and Specialization Programs: 197
Doctorate Programs: 22

Research Groups: 238

Professors: 1.421

Undergraduate Students: 13.225

Master and Doctorate Students: 3.413
MBA and Specialization Students: 5.714
Administrative and Technical Staff: 1.542
Alumni: 372.000
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GENERAL OVERVIEW

THE HISTORY

THE ADVANCED TECHNOLOGY

AND SOCIETY CHALLANGES



UP TO THE THIRD INDUSTRIAL REVOLUTION

FROM COLLECTOR TO AGRICUTURE AND LIVESTOCK

URBANIZATION AND EMERGENCE OF CITIES

1ST INDUSTRIAL REVOLUTION- MECHANICAL ENERGY

3RD INDUSTRIAL REVOLUTION - COMPUTERS AND INTERNET
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13.000 to 10.000 a.C.

3.500 to 3.000 a.C.
(Mesopotamia / Egypt)

1.760 to 1.840

1.890 to 1.930

1.960 to 1.990




1800

O radio de comunicagao

SEM FIO

é inventado 1906

ADVANCED MOBILITY
MOTOROLA / AT&T / APPLE
1942 - 1973 - 1981 - 1983 - 1993 - 2008

A Motorola langa seu
primeiro telefone movel comercial,

1938

05 PRIMEIROS APARELHOS
DE RADIO AM, scr194 ¢ 195 s30

produzidos pelo United States Army
Signal Corps Engineering Laboratories
em Fort Monmouth, Nova Jersey.

1920

1942

A Motorola produz o primeiro
"handie talkie” para os EUA,
denominado SCR-536

w (@)

O JAPAO

langa a primeira
rede de telefone
celular comercial, a

16
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1910

1930

CR-300

conhecido como Motorola DynaTAC
8000X, oferecendo 30 minutes de tempo
pra falar, 6 horas de standby e espago para

salvar 30 numeros de telefone
|/ 1990

1989

A Motorola introduz o MicroTAV,
com o primeiro design abre e
fecha de celular

(D)) ..

1980

ﬂ 0 PRIMEIRO TELEFONE

/ CELULAR PORTATIL,

o Motorola MicroTAC 9800X & criado

1940

A Motorola desenvolve o SCR-300, um radio

0 PRIMEIRO SMARTPHONE

do mundo, o IBM Simon, oferece um
tolefone moval, pager. fax e palmtop.
Tudo em um

SO APARELHO
( ) 2000

transceptor para o exército americano.

1942 O SMARTPHONE

A Finlandia langa, comercialmente,

A PRIMEIRA REDE 26

1993

AMENSAGEM DE

texto & introduzida

1995

I A primeira mensagem de
texto comercial & langada

2002

E langado o primeiro telefone a
utilizar um transistor de pelicula

A Califérnia instaura o

1973 CELL PHONE RECYCLING ACT,

obrigando os revendedores a determinar

alguns principios de troca, reciclagem e
programa de coletas, sem custo para
os consumidores

()

O primeiro BlackBerry vemn

COM WI-FI

A primeira ligagao por

TELEFONE MOVEL E FEITA

Em 3 de abril de 1973, Martin Cooper

da Motorola realizou a primeira ligagao
de um telefone mével para a empresa

rival, a AT&T, de uma esquina em
Manhattan

A Bell System introduz o primeiro servico de &nsade = \ o‘o e t::::rl;g I:::alg,t:;
telefone movel comercial, chamado Mobile 2004 ‘.0:. Samsung SGH-T100
Telephone System (MTS) ®o®

@
=) 2004

Motorola Razr - o telefone abre-e-fecha mais vendido
da historia - vende mais de 130 milh&ss de aparelhos
entre 2004 2 2006

AApple langa o

" IPHONE 36,




Personal Autonomy

© & o1

i e sy

Criagéio do A empresa DEC E |G”'Cﬂd?10 HE
protocolo de envia 393 emails da IBM.
fransmiss&o para funcionarios
TCP/IP da Arpanet.
Nasce o SPAM.

A historia continua...

1990 - Portugal adere & Intemet.

‘| 99 ] - E aberto o uso da rede a entidades comerciais.
.[ '?'-?4 - Surge o MOSAIC, primeiro navegador grafico.
1998 - Anoc de langamento do Google e do NAPSTER.

2004 — Mark Iuckerberg e os seus colegas de quarto langam o Facebook.
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INTERNET

CERN (Conseil Européen pour la Recherche Nucléaire) -

1989

X

1983

A ARPANET cria a  Jarkko Oikarinen
MILNET, uma
divisGo 56 para
assuntos militares.

1988

cria o canal de
chat IRC.

WWW

®
1989

Tim Berners-Lee
propde o sistema
World Wide Web

RN anm
% —
ST %, -_—
® O

BT

A Russia langa o Desenvolvimento
satélite Sputnik. da fransmissdo de
Em resposta os dados por

EUA criam a pacote
Advanced

o
1969

Foi estabelecida
COom SUCesso
ligagdo entre os
modems de dois
computadores

2§

2621707

J.C.R. Licklider Nasce a
cria o conceito ARPANET.
da chamada
"Rede Galactica”

Research Projects distantes.
Agency [ARPA)
@ o —
N

e ® @ o
S T P

E feita a primeira Ray Tomlinson Surge o The A Xeroxlanga o
conexdo cria a primeira Creeper, 0 protétipo de um

continental entre aplicagdo de primeiro virus computador
osEUA e a envio de email. para pessoal.
Noruega. computador. '

E- Commerce



https://pt.wikipedia.org/wiki/Meyrin
https://pt.wikipedia.org/wiki/Genebra
https://pt.wikipedia.org/wiki/Tim_Berners-Lee

TECHNOLOGY ADVANCED
SONY/MOTOROLA / APPLE / MICROSOFT / GOOGLE

StartTac, 1996 Iphone, 2007 . /
. 3 S
ORACLE 4
Santa Clara, 1977 /82 . 8 ‘

, 1977
Macintosh, 1984
[Phone, 2007

B Microsoft

, 1975
e

Windows_1.0, 1985

Internet Explorer, 1995
NIy & P
ciIsco ) | | solaCity Gooale
’ [ napster. Open AI
San José, CA, 1984 Video GamesiSony, USA, Elon Musk , 1998

Nintendo, Microsoft Page & Brin

amazon

Seattle, 1994, Jeff Bezos

Linus Torvald

facebook

WalkMan, 1997, Sony Ipod, 2001
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GAFA ,


https://en.wikipedia.org/wiki/Apple_II_series
https://pt.wikipedia.org/wiki/Universidade_Stanford
https://pt.wikipedia.org/wiki/Ficheiro:Microsoft_logo_(2012).svg
https://pt.wikipedia.org/wiki/Ficheiro:Microsoft_logo_(2012).svg
https://pt.wikipedia.org/wiki/Albuquerque
https://pt.wikipedia.org/wiki/Bill_Gates
https://pt.wikipedia.org/wiki/Paul_Allen
https://pt.wikipedia.org/wiki/Universidade_Stanford
https://pt.wikipedia.org/wiki/Universidade_Stanford
https://pt.wikipedia.org/wiki/Shawn_Fanning
https://pt.wikipedia.org/wiki/Sean_Parker
https://pt.wikipedia.org/wiki/Mark_Zuckerberg
https://pt.wikipedia.org/wiki/Mark_Zuckerberg
https://pt.wikipedia.org/wiki/Eduardo_Saverin

SOCIETY AND MAJOR CHALLENGES

Five global mega trends shaping the future

"N  Rapid urbanisation

Demographic and social
change

Climate change and
resource scarcity

Shift in global economic
power

Technological
breakthroughs
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Expected
increase in
global feod
demand by
2030°
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In 2015 the size of the middle z . .
class in Asia Pacific is expected Of global GDP is generated

to overtake Europe and
North America combined’
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Years taken for telephone to
reach half of US households;
the smartphone in under ten’
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Around half of US jobs are

at risk of being computerised

by the 200 largest
over the next two decades’

mertropolitan areas’

source: PwC via @mikeguindazzi



THE TECHNOLOGICAL ADVANCES



KLAUS SCHWAB

KLAUS SCHWAB | \
THE FOURTH INDUSTRIAL REVOLUTION (Born in 30 March 1938)

The changes are so profound that, from the perspective of human history,
there has never been a time OF GREATER PROMISE OR POTENTIAL PERIL.

“The fourth industrial revolution IS MORE SIGNIFICANT, and its ramifications
more profound, than in ANY PRIOR PERIOD OF HUMAN HISTORY.”
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THE FOURTH INDUSTRIAL REVOLUTION

ABSTRACT

This revolution is different in scale, scope and complexity from any that have come before.
FUSING THE PHYSICAL, DIGITAL AND BIOLOGICAL WORLDS,
the developments are affecting all disciplines, economies, industries and governments, and even
CHALLENGING IDEAS ABOUT WHAT IT MEANS TO BE HUMAN.

PHYSICAL
WORLD

DIGITAL
WORLD

BIOLOGICAL
WORLD
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THE FOURTH INDUSTRIAL REVOLUTION —= DISRUPTIVES TECHNOLOGIES

ARTIFICIAL INTELLIGENCE
AND MACHINE LEARNING
O INTERNET
O THINGS

AND BRANDS  onaytica®

e FlNTECH - ’}\:T‘UA{ o 5/ New Business

r P‘»\ Models

Working Together on Value Creation

¥ RENEWABLE ENERGIES
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GDP EVOLUTION

World GDP by Country inBillions usp

USA 550

United Kingdom [N 74
France NS 65

china I 56
sapan I 47

Canada [N 41
aly I 42

Australia [JJJli| 19

1961



IoT

OPPORTUNITIES
AND

IMPACTS




KEVIN ASHTON

(Born in 1968 - England)

As the person that created the term IoT, Kevin Ashton, mentioned already in 2009:
IoT has the potential to change the world, just as the Internet did. Maybe even more so.

httpsy//www.rfidjournal.com/articles/view?4986

ARNOLDO HOYOS AND JOSE LUIZ ALVES



INTERACTION

loT:
2014: 12 Bi Active Devices
2020: 50 Bi Active Devices

2030: 1 Tri Connected Devices General Internet

Industrial Internet SmartPhones

loT:
U$ 613 Mi ao ano

loE — Internet of Everything U$ 14,4 Bi em 10 anos
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loT AND MOBILITY

Anything
Any Device

The

INTERNET
W 9THINGS

Anywhere
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loT

Smart Cities Logistics

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

Each year, more than 100 million
shipping containers travel
around the globe.

Ploppaiie &
rleppka Ayieppziifes)

Failure to restock supermarket
shelves costs the FMCG industry

4 billion € each year. European Union homes should

ECR Europe cut energy consuption by 20% by
» 2020 according to Kyoto Protocol.

http:/ /www.libelium.com



loT

Smart Water

Today, the worldwide water
consumption is 300% compared
to 1950.
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Nuclear energy covers 16% of the
planet energy needs.
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More than 100,000 wildfires
clear 4 million to 5 million acres
(1.6 - 2 million ha) of land
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European Union mandates that
100% of European households
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loT — INTELLIGENT WORLD F——

Warning messages and  diversions
according to climsate condtions and
unexpected evenis lke accidents or

Smartphones Detection Electromagnetic Levels traffic jams.
A R Detect iPhone and Androic devices and in Measurement of the enargy radisted R R
Alr POI.l.UtIOFI general any device which works with Wifi or by cell stations and WiFi rauters. Smart nghtlng

Bluetooth interfaces. Intelligent and weather adaptive lighting

5 . " In street lights.
Perimeter Access Control Traffic Congestion

Access control to restricted areas and detection Monitoring of vehicles and pedestrian Inteulgent Shopplng

of people in non-authorized areas affluence to optimize driving and walking Getting advices in the point of sale
routes. according to customer haoits, preferences,
presence of allergic cormponents for thern
or expiring dates,

Control of CO, emissions of factories, pallutian
emnitted by cars and toxic gases generated in
farms.

Forest Fire Detection

Manitoring of combustion gases and preemptive
fire conditions t define alert zones.

Radiation Levels

Distriouted measurernent of radiation levels
n nuclear power slations surroundings ©
generste leakage alerts.

Wine Quality Enhancing

Maonitoring soil moisture and trunk diameter
inwineyards to control the amount of sugar in
grapes and grapevine health.

Offspring Care
Control &l growing condilions of 1he offspring in

animal farms to ensure its survival and health.

Noise Urban Maps

Sound monitoring in bar areas and
centric zones in real time

Sportsmen Care

Wital signs monitaring in high performance
centers and fields.

Structural Health

Manitoring of vibrations and material conditions
in buildings, bridges and historical monuments.

Water Leakages

Detection of liquid presence outside tanks
and pressure variations along pipes.

Vehicle Auto-diagnosis
Waste Management Intarmaticn collection fram CanBus to
send real time alarms Lo emergencies
or provide advice to drivers

Detection of rubbizh levels in cantziners
Lo optimize lhe trash collection routes.

Smart Parking Item Location

Moritoring of parking spaces availability Search of individual items in big surfaces
in the city. like warenouses or harbours.

Quality of Shipment Conditions Water Quality Golf Courses p
N

Study of water suitability in rivers and the Selective irrigation in dry zones to

)
WWW.llbellunf;trbTWind eligibility for drinkable trrf:ugcrseé:e water resources recuired in li bellun

www.libelium.com

Monitoring of vibrations, strokes, contziner openings
ar cold chain maintenance for insurance purposes.



loT

Internet of Things Value Chain

* SIM Card * Vending * Network * loT Enabling * Interfaces » Vertical ¢ Buys Services
* Sensors Machine * Connectivity Capabilities * Solution Build- solutions * Sells Services
* Embedded * Appliances * Availability * Billing up * Bundling of

Chips o Meters « Quality * Integration * Hardware service
* Aggregator o Car with 3" party « Back-end * CRM & Billing
* Transporter * Camera applications s Data o Customer

* Meters * Analytics Management Care
7 >
(inte) SAMSUNG 7elgomica  .ilvalie gecenture 4 micoach
CISCO

: ) BOSCH
WO . Mo‘m l- Microsoft lnfosys @
QuaLcomww "J

FACE
| ~ &  Google
Z L B © e TN

& I\I)I)IC HomexKit webMethods

Note, the above is not an exhaustive list of companies and any company may have play in more than one component of value chain
Copyright: Telecomcircle.com

IPT: http://www.nepiot.com.br/WP/sobre-nepiot/cadeia-de-valor/



PREVISION FOR NEXT YEARS

50

BILLION TR BICLIGN: TRILLION

Connected People Revenue Opportunity Intelligent Systems GBs of Data

10 B EE

http:/ /appstimes.in/iot-the-future-internet/ IDC 2020: 40 ZettaBytes

!




MASSIFICATION

SEMICONDUCTORS
MICROELETRONIC

COMPUTER DESIGN
SMART PHONES

HIGH SPEED NETWORKS
WI-FI, CELULAR, WIRE
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ADVANCED APPLICATIONS

INFORMATION: Real Time Access

ADCANCED MOBILITY
BIGDATA
Al ANALYTICS

STORAGE DEVICES

CLOUD ARCHITECTURE

TODAY:
3,0 Bl persons in the Internet
6,8 Bl mobile devices



SENSORS

DIGITAL WORLD PHISICAL WORLD BRIDGES

CELULAR / PDAs / REID NFC

LAP-TOPS / TABLETS \/_\ /

CARS / ATMs BLUETOOTH
CAMERAS / SENSORIALS

DIGITAIS MACHINES
ROBOTS

BARCODES QRCODE

INFORMATION: Real Time Decision
Today:

Around 1,5 Tri of Things in
the World
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EXPECTED USES

TRAFFIC CONTROL GENERAL MONITORING

TECHNICAL USES IN ENERGY CONTROL
ENGENEERING

CLOTHING (TEMPERATURE, COST REDUCTION

SIZE ADJUSTMENT)
HEALTH CARE GEOPROCESSING
AGRICULTURE DISASTER RECOVERY

INFORMATION FOR DECISION MAKING

ARNOLDO HOYOS AND JOSE LUIZ ALVES



EXPECTED USES

The 10 most popular Internet of Things applications

Aranking based on web analytics

) A smorchome g

~N

1PEB I»FREO

Wearables - o
Smart City - T 4%

Smart Grid T s

Industrial Internet T 5%

Connected Car F BET

7 Connected Health . 6%
8 Smart Retail I 2%

0 Smart Supply Chain | 2%

10 Smart Farming | 1%
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EXPECTED RISKS

HACKING MALWARES

CYBER ATTACKS PRIVACY BREACHS

PUBLIC SECURITY FINANCIAL LOSSES

CONTROL AND

FRAUD AND THEFT DECISION ERRORS

TRAFFIC CONTROL ESTRATEGIC DATA LOSS

SEGURITY INFORMATION AND MAJOR PLANNING REQUIRED

ARNOLDO HOYOS AND JOSE LUIZ ALVES



CONCLUSION
NEW BUSINESS MODELS
AND
NEW BEHAVIORS




SOCIETY CHANGES

SOCIAL A
IMPACT A

Q MelhoresDestinos . arormavscoota
beleza

::‘\INNOCENTIVE

g‘ g: UBER Ll
Ak NAWEB CHANGES X ‘A
Hotel Urbano

>

MWMW

26 M XV

NOSTALGIA VALO. DE
ED‘DG ECO.‘DE m

® ¥ © O ¥

BEHESTAR ToiThco  EnRETERNENT A iy

FUNTIONAL
to m o @ M K
CONECTA
NE

ECONOMIZA SIMPLIFICA REOUZ ORGANIZA INTEGRA
TEMPO RISCOS

@é%ﬁ.ﬂ?g

VARIEDADE

NEW BUSINESS MODELS
Initial Research Basis: Litteris Consulting

esfoRgos  INCONODOS

NEW VALUE ELEMENTS
Source: HBR Vol. 94

loT is the access door to this “New Brave Word”

The Smartphone itself is the largest "loT personal sensor" already available
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THE FOURTH INDUSTRIAL AND lot REVOLUTION

ABSTRACT

The objective of this article is to present the 0T as the main technological
PERSONAL ADVANCE, connected with Al and Big Data,
and the SPECIAL BEHAVIORAL CHANGES in curse in our society

These observations are expected to assist in the definition of personal and professional choices

NEW OPPORTUNITIES AND
INDIVIDUAL FREEDOM

DEEP
SYSTEMIC
SHARED CHANGES VALUE CHAIN
ECONOMY BREAKDOWN

ARNOLDO HOYOS AND JOSE LUIZ ALVES



BIG COMPANIES
X
START-UPs

BREAKDOWN OF
INTERMEDIARIES
X
ACCESS VIA
PLATAFORMS

ACCESS TO
TECHNOLOGY FOR
ANYBODY
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CONCLUSION:
SHARED ECONOMY

PROFIT REDUCTION
X
VALUE
CHAIN BREAKDOWN

DIRECT ACCESS TO
FUNDING/
FINTECHSs /

CROWDFUNDING

SHARING
RESOURCES BY
USERS



HOW TO BE PART OF IT ?

STAYING CONNECTED AND AWARE OF THE

CHANGES AND THE RISCS
QUESTION:
QUESTION: WHICH IS OUR
TO AVOID DECISION BY OTHERS AMBITION ?
WHICH IS OUR CALLING, (PEOPLE OR MACHINES)

OUR VOCATION ?

I AND ABOUT VALLUES?

TO CHOQOSE, TO CHOOSE, TO CHOOSE MORALITY, ETHIC,
INEQUALITY

OPTION: DON'T BE SURPRISED

ALVIN TOFFLER: the illiterate of the 21st century will be who couldn't learn, unlearn and relearn

ARNOLDO HOYOS AND JOSE LUIZ ALVES



INDUSTRIAL REVOLUTION AND Iot (World Economic Forum)




THANK YOU !

arnoldodehoyos@yahoo.com.br

Jl.alves@uol.com.br
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