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Na aula passada

* Industria 4.0:
*|loT
* Sistemas Ciberfisicos

* Gémeo digital (digital twin)
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Na aula de hoje

* Industria 4.0 :
* Blockchain
* Inteligéncia artificial (Al)
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1. Blockchain

* Blockchain (protocolo simples e inovador que permite que
transacdes sejam simultaneamente andnimas e seguras,
mantendo um livro-razao de valor publico e inviolavel) —

https://revistapesquisa.fapesp.br/decifrando-o-blockchain/

Fonte: G1 - https://gl.globo.com/economia/noticia/entenda-o-que-e-blockchain-a-tecnologia-por-tras-do-bitcoin.ghtml
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https://g1.globo.com/economia/noticia/entenda-o-que-e-blockchain-a-tecnologia-por-tras-do-bitcoin.ghtml
https://revistapesquisa.fapesp.br/decifrando-o-blockchain/

1. Blockchain

* Blockchain - caracteristicas
* Pode distribuido:
* Registro de transacgodes:
* Seguranca
* Pilares da BitCoin:
* 1. Descentralizacao;
e 2. Transparéncia
* 3. Imutabilidade
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TxHash

0x2d055e4585ae2a...

0xb4d37c791ff4cde...

0x9979410dcb5f4c...

0x189c4d4aael9be...

Oxda0e9bbb11fb77...

Ox6be498fafad9acb...

Block

5629306

5629306

5629306

5629306

5629306

5629306

Age

16 secs ago
16 secs ago
16 secs ago
16 secs ago
16 secs ago

16 secs ago

From

0x003e3655090890...

0x6c3b4faf413e0e4...

0x99bcd75abbac05...

0x175cd602b2ate7...

0x73a065367d111c...

Oxa3eb206871124a...

To

0x2bdc9191de5c1b...

0xf14cb3acac7b230...

0x2d42ee86390c59...

0xd39681bb05861b...

[3 0x01995786f14357...

0x8a91cac422e55e...

Value

0.004741591554641 Ether

0.744767225 Ether

0.016294 Ether

0.01 Ether

0 Ether

0.029594 Ether

Fonte: Silva, E.B., et al., Automagdo & Sociedade, Quarta

revolugdo industrial - Um olhar para o Brasil

0.000294

0.000294

0.000294

0.000294

0.00150007

0.000294




1. Blockchain

.

Someone requests
a transaction.

The P2P network of nodes
validates the transaction
and the user's status using
known algorithms.

Y

The requested transaction
is broadcast to a P2P
network consisting of

computers known as nodes.

Once verified,
the transaction
I is combined
I with other
transactions
to create a new
block of data
for the ledger.

The new block is then added to
the existing blockchain in a way
that is permanent and unalterable.

© Blockgees

The transaction
is complete!

A verified transaction
can involve cryptocurrency,
contracts, records, or other

information.

¥

Cryptocurrency I

= TEEE NN EEES SEEN NS SN NSNS SN S S —
SN B BN S B S B S .

Has no intrinsic
value in that it is
not redeemable for
another commodity.

Has no physical
form and exists
only in the
network.

Its supply is not
determined by a
central bank, and
the network is
completely
decentralized.

Fonte Blocgeeks - https://blockgeeks.com/guides/what-is-blockchain-technology/
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https://blockgeeks.com/guides/what-is-blockchain-technology/

1. Blockchain

Bitcoin network versus VISA network

Energy footprint per transaction
800

600

400

Kilowatt-hour

200

1 Bitcoin transaction 100,000 VISA transactions
BitcoinEnergyConsumption.com

https://digiconomist.net/bitcoin-energy-consumption
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1. Blockchain

Consumo energético do BitCoin
Annualized Total Footprints

Carbon Footprint Electrical Energy Electronic Waste

33.67 Mt CO2 70.89 TWh 12.12 kt

A ¥

Comparable to the carbon footprint of Comparable to the power
Denmark. consumption of Colombia.

Comparable to the e-waste generation
of Luxembourg.

Single Transaction Footprints

Carbon Footprint

Electrical Energy

Electronic Waste

296.71 kgCO2

f*-
A\
Equivalent to the carbon footprint of

741,767 VISA transactions or 49,451
hours of watching Youtube.
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624.65 kWh

.3

Equivalent to the power consumption
of an average U.S. household over
21.11 days.

106.80 grams
F— 9

\I//

Equivalent to the weight of 1.64 'C'-
size batteries or 2.33 golf balls. (Find

more info on e-waste here.)




" OC C aln . MAERSK Prices Bookv Tracking  Schedules  Supply chain ENv

Home / News / Press releases /

Press releases

Tradelens blockchain-enabled digital shipping
Q & = platform continues expansion with addition of
IEMComunica Notiias Comteddos . Socalv  Contatos  Tiesimples  Think2020 major ocean carriers Hapag-Lloyd and Ocean
Network Express

02 July 2019

Portos da América Latina share 01
integram plataforma vl
Blockchain da IBM e

* Aplicagao do Blockchain no cenario mundial

Blockchain

Maersk para impulsionar
participacao no comércio
global

28 de outubro de 2019

Categoria: Blockchain
Compartilhe:
B in V¥

Mais de 50 portos e terminais em toda a regido jd estdo contribuindo com dados ou estdo integrados ao TradeLens;

No Brasil, cidades como Manaus, Fortaleza, Salvador, Vitéria e Rio de Janeiro jd trabalham com a solugdo INICIO LISTAS E 0: a npresas que adot cnolog

https://www.ibm.com/blogs/ibm-comunica/portos-da-america- Blockchain 50: as maiores em presas Brasil & destaque no desenvolvimento da tecnologia
blockchain

latina-integram-plataforma-blockchain-da-ibm-e-maersk-para- que adotam a tecnologia
impulsionar-participacao-no-comercio-global/

o Lauren Debter, Millie Dent, Michael del
Castillo, Sarah Hansen, Jeff Kauflin,
Chloe Sorvino, Hank Tucker, Michael del Castillo e
Matt Schifrin

https://canaltech.com.br/mercado/b

rasil-e-destaque-no-
desenvolvimento-da-tecnologia-
blockchain-160645/

fevereiro de 2020 Li

https://forbes.com.br/listas/2020/02/blockchain-50-as-maiores-empresas-que-adotam-a-tecnologia/
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https://www.ibm.com/blogs/ibm-comunica/portos-da-america-latina-integram-plataforma-blockchain-da-ibm-e-maersk-para-impulsionar-participacao-no-comercio-global/
https://www.maersk.com/news/articles/2019/07/02/hapag-lloyd-and-ocean-network-express-join-tradelens
https://forbes.com.br/listas/2020/02/blockchain-50-as-maiores-empresas-que-adotam-a-tecnologia/
https://canaltech.com.br/mercado/brasil-e-destaque-no-desenvolvimento-da-tecnologia-blockchain-160645/

2. Inteligéncia artifical (Al)

* Termo: 1956 — John McCarthy — MIT-EUA

* Nils (2010): “uma atividade dedicada a
tornar inteligentes as maquinas, e a
inteligéncia é a qualidade que permite que
uma entidade funcione adequadamente e
com capacidade de previsao em seu
ambiente.
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2. Inteligéncia artifical (Al)

e Subareas:

* a) Aprendizado de mdquina: “desenvolvimento de
algoritmos que permitem que as maquinas sejam
treinadas a analisar dados e a aprender a executar
uma tarefa, sem a necessidade de uma codificacao
manual para toda essa rotina de software”.

* Arvores de decis3o

* Redes bayesianas

* Técnicas de agrupamento

* Classificacao e aprendizado por reforco

https://www.maxwell.vrac.puc-rio.br/7587/7587 4.PDF

http://www.ime.unicamp.br/sinape/sites/default/files/Anderson%20L.%20Souza%20-%20Redes%20Bayesianas-%20vSINAPE%20final_0.pdf
https://www.researchgate.net/publication/267710538 Tecnicas de Agrupamento

https://lamfo-unb.github.io/2017/07/27/tres-tipos-am/
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https://lamfo-unb.github.io/2017/07/27/tres-tipos-am/
https://www.researchgate.net/publication/267710538_Tecnicas_de_Agrupamento
http://www.ime.unicamp.br/sinape/sites/default/files/Anderson%20L.%20Souza%20-%20Redes%20Bayesianas-%20vSINAPE%20final_0.pdf
https://www.maxwell.vrac.puc-rio.br/7587/7587_4.PDF

2. Inteligéncia artifical (Al)

e Subareas:

* a) Aprendizado de mdquina:

Aprendizagem
de

maquina

SEP 0605 - Automagdo da Produgao

Classificacao

Aprendizagem Detecgdo de

Supervisionada \ spam

Recordacgao

Aprendjzag em o Recomendacdo
nao “Clustering”  de musicas e
Supervisionada filmes

Fonte: Ribeiro, 2018 https://www.techtudo.com.br/noticias/2018/05/0-que-e-machine-learning-
tecnologia-permite-adivinhar-o-que-voce-quer.ghtml




2. Inteligéncia artifical (Al)

e Subareas:

* b) Algoritmo genético: “algoritmos inspirados nos
mecanismos de selecao natural e da genética.
Caracteristicas principais”.

* Codificam o conjunto de parametros

* Trabalham com uma populacao de hipdteses de
solucao

 Utilizam apenas a informacao do valor da funcao
objetivo para compor a hipoétese de solucao e nao
outros conhecimentos

* Regras de transicao probabilisticas e nao
deterministicas

* Ex.: Sequenciamento de ordens de producao em
ambientes Job Shop

https://sites.icmc.usp.br/andre/research/genetic/

SEP 0605 - Automacéao da Producdo https://www.sciencedirect.com/science/article/pii/S2214785315004642




2. Inteligéncia artifical (Al)

* Subareas:

* ¢) Processamento de Linguagem Natural (PLN):
“algoritmos para a extracao de semantica da
linguagem humana, seja ela expressa por texto ou
voz”.

* AplicacOes na:
* recuperacao e extracao de informacao

na traducao automatica

* na correcao ortografica

No reconhecimento de texto

criacdo de assistentes virtuais (chatbots). Ex.:

(https://www.globalbot.com.br/chatbot)

https://www.zenvia.com/blog/nlp-e-chatbot
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https://www.globalbot.com.br/chatbot

2. Inteligéncia artifical (Al)

* Subareas:

* d) Redes neurais: “simular a maneira como o cérebro
funciona, por meio da interligacao de neurdénios,
organizados em camadas. Numa rede neural
artificial, camadas de aprendizado sao criadas, nas
guais ocorrem as conexdes entre 0os neurdnios e a
propagacao de dados, conforme se avanca entre as
camadas”.

https://sites.icmc.usp.br/andre/research/neural/

SEP 0605 - Automagdo da Produgao




2. Inteligéncia artifical (Al)

* Subareas:

* d) Redes neurais: Processamento de imagens

I Layer cake
How a neural network works to process an image
Input Hidden Output
layer layers layer

A neural network is organised into layers.
Information from individual pixels causes
neurons in the first layer to pass signals to

U 2 L A computer’s take on breakfast. Each box
the second, which then passes its analysis is part of a picture that it has identified

to the third. Each layer deals with
increasingly abstract concepts, such as
edges, shadows and shapes, until the
output layer attempts to categorise the
entire image.

and labelled, including “bouquet of red
flowers”, “glass of water with ice and
lemon” and “banana slices”. The whole
was deemed to show a “dining table with
breakfast items”.

omist.com
mist.com

https://www.economist.com/news/briefing/21650526-artificial-intelligence-
scares-peopleexcessively-so-rise-machines
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2. Inteligéncia artifical (Al)

* Subareas:

* d) Redes neurais: Processamento de imagens — FACE ID

https://www.idg.tv/vido/ 81775/apple-face-i1d-clip

https://www.macworld.com/article/3225406/ipho
ne-ipad/face-1d-iphone-x-faq.html

https://images.apple.com/business/docs/FacelD Security Guide.pdf
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2. Inteligéncia artifical (Al)

* Subareas:

* e) Robdtica: Inteligéncia artificial é usada para programar as
atividades realizadas por esses robos de forma eficiente:
acesso a zonas de perigo, atividades repetitivas na industria e
na medicina para a realizacao de cirurgias.
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2. Inteligéncia artifical (Al)

* Subareas:

* f) Sistemas especialistas: sdo aplicacbes que tém por
objetivo resolver problemas complexos de forma idéntica a
utilizada pelos peritos humanos.

Especialista(s)

[l

Base de Conhecimentos

Mecanismo Interface .
de ] de — Usuario
Inferéncia Usuario

http://www.informaticamedica.org.br/informaticamedica/n0105/widman.htm
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2. Inteligéncia artifical (Al)

e Subareas:

* g) Visdo
computacional:
“desenvolver modelos
capazes de realizar a
extracdo automatica de

informacgdes contidas em
imagens.

* Exemplos:
* Deteccao de faces
* Reconhecimento de

trafego B Applications
* Inspecao e controle da e —
guidenca
qualidade 30 vision

Medical imaging

https://www.youtube.com/watch?v=TTnho9-16d1
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https://www.youtube.com/watch?v=TTnho9-i6dI

2. Inteligéncia artifical (Al)

* Exemplos dos possiveis impactos da Al em

produtos e servicos.

* Veiculos autobnomos:
* Niveis de autonomia, segundo NHTSA- EUA (2016):

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) AUTOMATION LEVELS

No
Automation

Zero autonomy; the
driver performs all
driving tasks.
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el el e
[ o ®WH 1 W 2 ]

Driver
Assistance

Vehicle is controlled by
the driver, but some
driving assist features
may be included in the

vehicle design.

Full Automation

7 N Vs \
() ()
PN
I S
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£ B
S
lﬁLZ/_ :_IT_‘__

Full
Automation

Partial
Automation

Conditional
Automation

Automation

Vehicle has combined
automated functions,

like acceleration and

steering, but the driver

Driver is a necessity, but
is not required to monitor
the environment. The
driver must be ready to

The vehicle is capable of
performing all driving
functions under certain

The vehicle is capable of
performing all driving
functions under all

conditions. The driver
may have the option to
control the vehicle.

conditions. The driver
may have the option to
control the vehicle.

must remain engaged
with the driving task and
monitor the environment
at all times.

take control of the
vehicle at all times
with notice.

https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety#topic-road-self-driving



https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety

2. Inteligéncia artifical (Al)
* Exemplos dos possiveis impactos da Al em

produtos e servicos.
* Veiculos autbnomos:

P Pl ) o040/726

| took a ride in Waymo's fully driverless car

https://www.youtube.com/watch?v=_ EoOvVKEMo https://www.youtube.com/watch?v=SnR2449jFV8

https://www.techradar.com/news/uber-self-driving-cars
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2. Inteligéncia artifical (Al) http://lrm. ieme.usp.br
web/index.php?n=Port.

* Exemplos dos possiveis impactos da Al em  ProjSTruck

produtos e servicos.
* Veiculos autbnomos:

Projeto Carina 2

http://Irm.icmc.usp.br/web/index.ph
p?n=Port.ProjCarina2Info

https://www.youtube.com/watch?v=udk9NdQoVFE&feature=
youtu.be

Fonte: Laboratorio de
Robotica Movel — ICMC
— USP Sao Carlos

https://www.youtube.com/watch?v=IyPNdDn8Hu8&feature

=youtu.be https://youtu.be/jIXbr c5VBQ
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2. Inteligéncia artificial (Al)

» Desafios para a evolucao da tecnologia da Al.:
* Custo
* Mao de obra especializada
* Futuro das profissdoes
* Prover uma avaliagao criteriosa do impacto social de um
servico ou produto de Al
* Desafios éticos e legais
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2. Inteligéncia artifical (Al)

* Preocupacdes com o desenvolvimento da Al:
 Killer robots - campanha para interromper seu
desenvolvimento.

DONATE NOW

Killer Robots =

Fully autonomous weapons, also known as “killer robots,” would be able to select and engage targets without
meaningful human control. Precursors to these weapons, such as armed drones, are being developed and deployed
by nations including China, Israel, South Korea, Russia, the United Kingdom and the United States. There are
serious doubts that fully autonomous weapons would be capable of meeting international humanitarian law
standards, including the rules of distinction, proportionality, and military necessity, while they would threaten the
fundamental right to life and principle of human dignity. Human Rights Watch calls for a preemptive ban on the
development, production, and use of fully autonomous weapons. Human Rights Watch is a founding member and

serves as global coordinator of the Campaign to Stop Killer Robots. ll

https://www.hrw.org/topic/arms/killer-robots

https://www.stopkillerrobots.org
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Complementando os estudos...

* Consulte o material adicional sobre a aula no e-
disciplinas

* Préximo topico: Manufatura aditiva no escopo da
Industria 4.0.
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