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@ Pds Verdade?
Definicao do Dicionario Oxford — verbete do ano 2016

Relating to or denoting circumstances in which objective
facts are less influential in shaping public opinion than

appeals to emotion and personal belief

Fonte: https://en.oxforddictionaries.com/definition/post-truth
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@ O que é a Internet das Coisas? De onde veio?
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On Distributed Communications Networks

PAUL BARAN, SENIOR MEMBER, IEEE

Summary—This paper’ briefly reviews the distributed communi-
cation network concept in which each station is connected to all
adjacent stations rather than to a few switching points, as in a
centralized system. The payoff for & distributed configuration in
terms of survivability in the cases of enemy attack directed against
nodes, links or combinations of nodes and links is demonstrated.

A comparison is made between diversity of assignment and per~
fect switching in distributed networks, and the feasibility of using
low-cost unreliable communication links, even links so unreliable
as to be unusable in present type networks, to form highly reliable
networks is discussed.

The requirements for a future all-digital data distributed net-
‘work which provides common user service for & wide range of users
having different requirements is considered. The use of a standard
format message block permits building relatively simple switching
mechanisms using an adaptive store-and-forward routing policy
to handle all forms of digital data including digital voice. This net-
work rapidly responds to changes in the network status. Recent
history of measured networlk traffic is used to modify path selection,
Simulation results are shown to indicate that highly efficient rout-
ing can be performed by lacal control without the necessity for any
central, and therefore vulnerable, control point.

INtrRODUCTION

ET US CONSIDER the synthesis of & communica-
L tion network which will allow several hundred

major communications stations to talk with one
another after an enemy attack. As a eriterion of survi-
vability we cleet to use the percentage of stations both
surviving the physical attack and remaining in electrical
connection with the largest single group of surviving
stations. This criterion is chosen as a congervative measure
of the ability of the surviving stations to operate together
as a coherent entity after the attack. This means that
small groups of stations isolated from the single largest
group are considercd to be ineffective.

Although one can draw a wide variety of networks,
they all factor into two components: centralized (or star)
and distributed (or grid or mesh). (See types (a) and (¢),
respectively, in Fig. 1.)

The centralized network iz obviously vuluerable as
destruction of a single central node destroys communiea-
tion between the end stations. In practice, a mixture
of star and mesh components is used to form communica-
tions networks. For example, type (b) in IFig. 1 shows
the hierarchical structure of & set of stars connected in the
form of a Jarger star with an additional link forming a

Manuscript reveived October 9, 1963, This pager was preseated
at the First. Congress of the Information Syetems Sties m
sared by the MITRI Corporation, Bedford, Muss., {3
Electronic Systems Division, Hot, Springs, Va., .\Iuwmim, ms

miw suthor i with The RAND' Corporution, Santa Monics,
Csl

* Any views expressed in this paper are thoss of the author, Tuey
should not be interproted ns reflocting the views of The RAND

oration or the official opinion or policy of any of its gov«m
mental or private research sponsors.
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Fig. 1-—{a) Centralized. (b) Decentralized. (¢) Distributed networks.

loop. Such a network is sometimes ealled a “decentralized”
network, because complete reliance upon a single point
is not always required,

EXAMINATION OF A Distrinuren NErwoRk

Sinee destruction of a small number of nodes in a de-
centralized network can destroy communications, the
pmpemee, pmblems, and hopes of building “distributed”

ks are of interest.

The term “redundancy level” is usod as g measure of
connectivity, as defined in Fig. 2. A minimum span
network, one formed with the smallest number of links
possible, is chosen as a reference point and is called “a
network of redundancy level one.” If two times as many
links are used in a gridded network than in a minimum
span network, the network is said to have a redundancy
level of two. Fig. 2 defines connectivity of levels 1, 13, 2, 3,
4, 6 and 8. Redund; level is equivalent to link-to-nod
ratio in an infinite size array of stations. Obviously, at
levels above three there are alternate methods of con-
structing the network. However, it was found that there
is little difference regardless of which method is used.
Such an alternate method is shown for levels three and
four, labelled R'. This specific alternate mode is also used
for levels six and eight.*

Iach node and link in the array of Fig. 2 has the capacity
and the switching flexibility to allow transmission be-
tween any ith station and any jth station, provided a path
can be drawn from the ith to the jth station.

Starting with a network composed of an array of
stationz connected as in Fig. 3, an assigned percentage
of nodes and links is destroyed. If, after this operation,

* See L. J. Craig, and 1. S. Reed, “Overlupping Tessellated Com-
munications Networks” The RAND Corporation, Santa Monics,
Calif., puper P-2359; July 3, 1961,

Definicao rede de pacotes (1964)
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Dois primeiros hosts da internet (1968)

| Jelefmica \p VO

Fonte: http://www.computerhistory.org/internethistory/1960s/
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@ O que é a Internet das Coisas? De onde veio?

M HOME

3 W‘l El\ TATION

AUTOMOBILE

Original meaning: Kevin Ashton - 1999:

P&G Conference (1999): “Conventional diagrams of the Internet include servers and routers
and so on, but they leave out the most numerous and important routers of all: people. The
problem is, people have limited time, attention and accuracy—all of which means they are
not very good at capturing data about things in the real world.”

SIEMENS ‘="Ei Telefinica \P I\ O

Parceiros ,
www.fei.,edu.br | 6




centro
universitario

@ O que é a Internet das Coisas? De onde veio?

INTERNET - momento de uma Mudanca

World

Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected o ety - =
Devicas 500 Million 12.5 Billion 25 Billion 50 Billion
connected I I
Connected devices

Devices 0,08 than 1.84 3.47 6.58
Per Person
| | | | | | >
2003 2010 2015 2020
Source: Cisco IBSG, April 2011 The Internet of Things Was “Born” Between 2008 and 2009
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@ Internet das Coisas - Conceitos

loT segundo a ITU-T -Y.2060

Physical world

Information world

Any TIME communication L;| Iy
oF. .. e ---=237T000
- 1“;--..;-«::—--—-\_
- on the move |~ C . @)
- night - outdoor / e @
- daytime - indoor (away from the computer) 00 m m}J nication— .
- at the computer |:| e B i i N,
Any PLACE communication D" ‘B n Q{W orks : D .
- between computers . @
- human to human, not using a computer / 4 - ’Q

- human to thing, using generic equipment
- thing to thing

Any THING communication

Y.2060(12)_F01
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@ Exemplo de Aplicacao — Lab loT FE| Telefénica Vivo

Edlgao do dia 11/05/2015
11/05/2015 13h36 - Atualizado em 11/05/2015 13h37

Dezent 54 10% dos moradores atendem a sirenes de
desliza evacuacao em areas de risco do Rio

Capita CIDADES
D Por Raphael Gomide iG Rio de Janeiro | 17/01/2013 08:00 0
e
ch l Texto + — 1 pessoas lendo n Comentarios 8417 W Tweetar 63{2—_1| A+ A-
Dados da Defesa Civil do Rio de Janeiro mostram que é muito R O
Alaga baixa a adesdo a pontos de apoio, em chuvas reais. Sistema de .
terra alertas é tido como uma das principais acdes na prevencao de nesta

. deslizamentos
baiar

Apontado como uma das principais acoes

B 27 A8

Ministério Publico Estadual. Sdo 224 em
Teresopolis, 129 em Nova Friburgo, 51 em Petropolis, trés em Sumidouro, trés em Bom Jardim e 39
em localidades nao informadas.
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@ loT — Grandes Questoes

TRUST IN

NETWORK SOCIETY

Usable Security Privacy

How do we make security How do we make users
solutions usable, scalable, feel comfortable using
manageable and non- network services?
intrusive?

Technical security solutions for the
Networked Society’s “threat landscape”

Infrastructure &
Service Protection

Fonte: http://www.ericsson.com
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@ Internet das Coisas — CPS e M2M

loT - CPS - M2M - sao a mesma coisa?

Cyber-Physical Systems (CPS) are integrations of computation and physical processes. Embedded computers and
networks monitor and control the physical processes, usually with feedback loops where physical processes affect

computations and vice versa. (Lee, E, 2008)

Machine-to-machine (M2M) communications is used for automated data transmission and measurement

between mechanical or electronic devices. The key components of an M2M system are: Field-deployed wireless
devices with embedded sensors or RFID-Wireless communication networks with complementary wireline access
includes, but is not limited to cellular communication, Wi-Fi, ZigBee, WiMAX, wireless LAN (WLAN), generic DSL

(xDSL) and fiber to the x (FTTx).
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@ MERCADO
_ POLITICAS

TEMA AGRONEGOCIO INDUSTRIA PUBLICAS

PESQUISA

SERVICOS

Projeto TCC Projetos de IC
TECNOLOGIAS
MOVEIS
ANALYTICS Parc_eria' com o Projetos de TCC Projetos de IC
SIST Unviersidade Britanica
COMPLEXOS
|NTE|_|GENC|A Projeto de Mestrado Projeto de Mestrado
ARTIFICIAL
Projeto de TCC Projtos de IC Projetos de IC
Projeto de IC Projetos de TCC Projetos de TCC
SEGURANCA Projetos de IC Projetos de TCC
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Contexto atual | A indUstria esta iniciando uma quarta revolucao
Quarta Revolugao Industrial
) _ Cyber-Physical Systems (CPS)
Com base em sistemas Cyber-Physical
Representa a convergéncia do mundo
Terceira Revolu¢ao Industrial fisico e virtual. Viabiliza que as
Inicio da automatizac¢do industrial maquinas, os sistemas de controle dos
estoques e das utilidades, possam
- - trocar informacdes, disparar acdes e
Segunda Revolucao Industrial controlar um aos outros de forma
Distribuicdao do trabalho, producao em massa e adogao da eletricidade autdbnoma, bem como manter e reagir
as conexdes com os produtos e
Primeira Revolu¢ao Industrial clientes da empresa.
Adoc¢ao da mecanizagcdao movida pelo vapor @
Fim do Inicio do Inicio dos Inicio do
Século XVIII Século XX Anos 70 Século XXI
|-- 200an0s --|----- 70 anos ----- |-- 40anos _.
Parceiros
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Fonte: Acatech — National Academy of Science and Engineering, Apr. 2013
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industrial infemet

centro
@ Contexto atual | A industria ja iniciou uma quarta revolucao
CONSORTIUM

Documento de 2016!

“Www.jiconsortium.org

The Industrial Internet of Things, Volume B01
Business Strategy and Innovation Framework
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@ Contexto atual | Quais sao as estratégias digitais para a inddstria 4.0 ?

Smart *Produtos hibridos formados

Product ] por hardware e software;
A

Smart *Plantas integradas altamente
Factory flexiveis e eficientes
4 - (X))  BRea .. ®§mm & (2 ~oooTTooTTTTTTTTTTTToeC ST T

Smart *Cadeias de fornecimentos

Supply mais integradas dentro dos

Chain setores

Smart * Plataformas construidas para

Innovation suportar o recebimento de
@ inovacgdes criadas em

parcerias

Parceiros

Fonte: PWC, 2015
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@ Industria 4.0 — Tecnologias Habilitadoras

Robotica
avancada

Novos materiais/ Internet das
Materiais inteligentes Coisas (loT)

Manufatura aditiva/
hibrida

Inteligéncia
artificial
Computacao em :
nuvem

Fonte: CNI
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@ Como empresas no exterior se prepararam?

A

Parceiros

Prepare

Innovate
/Knowledge
Partner

Develop
Roadmap
Infrastructur
e

Develop
Business Case

Define
Functional
requirements

Develop
Architecture

Develop High
Level Design

SIEMENS S0

A

Customized Infrastructure

Define design
requirements

Develop
Detailed
Design

Renew
Design

Proof of
Concepts

Projects

Project management

Develop
Implementati
on Plan

Develop
Test Plans

Develop

Migration
Plan

Test

Staging

Implement

Migrate

Training /
knowledge
transfer

Operate Optimize

N

-

Network Management
Operations
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@ Sao Perguntas Relevantes?

E possivel atualizar meus equipamentos? Retrofit funciona?

No meu segmento as empresas nao tem recursos para competir. Uniao
é uma soluc¢ao?

Para se trabalhar na industria 4.0, terei de integrar Tl com TA? Quais os

riscos?

Parceiros —
SIEMENS f‘ﬂa_—'gi Telefonica \P N O




centro
universitario

@ Parceria Universidade Empresa| Objetivo

Criacao de um Centro de Pesquisas com foco na capacitacao de pessoas
e no desenvolvimento de atividades de pesquisa, desenvolvimento e
inovacao relacionadas a area de Internet das Coisas.

Servicos Cientificos e Tecnologicos Formacao e Treinamento

Pesquisa e Desenvolvimento

Parceiros

SIEMENS .
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@ FEI | Laboratério de loT — Ambiente

Conceito de Open Lab

Nao ha distincao de cargos ou
“patentes”

Desenvolvimento Centrado em Pessoas

Parceiros
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@ FEI | Laboratdrio de loT — Equipe Escola/Empresa

Iniciacao Cientifica Mestrado

- Estudo de questdes exploratorias - Estudo do Estado da Arte

- Aprendizado do método investigativo / Cientifico - Avaliagao de uma questao de pesquisa (estado da arte)
- Analise e formulagao de hipoteses - Analise e formulacio de hipoteses

- Obtencao de resultados consistentes - Obtencao de resultados consistentes

- 1 ano de trabalho individual - 2 anos de trabalho individual

Doutorado

- Contribuicio inédita em um tema

- Um passo além do estado da arte

- Avaliacdo de uma questao inédita/inovadora

- Obtencao de resultados consistentes — cientificos
- 4 anos de trabalho em grupo

Trabalho de Conclusao de Cursos
- Desenvolvimento de um projeto
- Utilizacao do método investigativo / Cientifico

- Avaliacao de uma questao
- Obtencao de resultados consistentes
1 ano de trabalho em grupo

Parceiros
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@ FEI | Laboratério de Manufatura Digital

Parceiros
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@ —~1 FEl | Laboratério de Manufatura Digital — Modelo de Parcerias

Treinamento no laboratorio - Ex. Siemens
Comodato — Ex. Hexagon

Realizacao de Projetos

Troca de experiéncias

Formacao de profissionais qualificados

Centro de exceléncia — s6 acontece com a parcerias

Parceiros
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@ FEI | Laboratério de Manufatura Digital

Parceiros
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@m FEI | Laboratério de Manufatura Digital — Prémio

PACE Laboratory Award

Partners for the Advancement of Collaborative Engineering Education

Pace Laboratory Award

Melhor laboratério de
Centro Universitario da FEI
Manufatura Digital

Dlgltdl Manuf ulunng Lab

And for Serving as a Mc

GM |\ AUTODESK [ Hywien fackara = SIEMENS
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@ Mais informacodes

Prof. Dr. Rodrigo Filev Maia

Tel: +55 11 43532900 — ext. 2161
Centro Universitario FEI
rfilev@fei.edu.br

brigado!

Prof. Dr. Fabio Lima Prof. Dr. Guilherme Wachs Prof. Dr. Plinio Aquino

Tel: +55 11 43532900 — ext. 2212 Tel: +55 11 43532900 — ext. 2263 Tel: +55 11 43532900 — ext. 2161
Centro Universitario FEI Centro Universitario FEI Centro Universitario FEI
flima@fei.edu.br gwachs@fei.edu.br plinio.aquino@fei.edu.br

Equipe Laboratdrio de Inovacdo em loT
Tel: +55 11 43532900 — ext. 2263
Centro Universitario FEI
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