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Porto Alegre, Rio Grande do Sul, Brazil

• RS: 11.2 million people
• Roughly the size of Britain
• Life exp. 76.9 (2010)
• HDI 0.746 (76th) 
• 4th GDP in Brazil ~100B US$

• Capital of the state 

• 1.47 million people

• 11th largest city in Brazil

• High tech industry (3rd/4th in BR)

• Three large universities

Uruguay

Argentina
Porto AlegreRS

SP



UFRGFRSUFuInstituto de Informática, UFRGS

• 73 full-time faculty/2  part-time; 55 supervisors in PhD program
• Faculty PhD backgrounds:

Brazil(26 - 4 Universities), France(14/5), Germany(8/5), 
UK(6/4), Scotland*(1), USA(4/3), Canada(2/2), Belgium(2/2), 
Sweden (1), Switzerland(2), Portugal(2/2)

• PostDocs: 15 US, 8 FR, 6 UK, 2 CAN, 3+ DE, IT, ND, BE, DN

Computer Science & CSEng (BSc):Top rankings, 900+  students

(Post)graduate Programme in CS

Currently: 300 students (MSc and PhD)

Graduated over 250 PhDs and 1400 MSc.



Who is this guy?



Poesia e IA

Lord Byron, FRS

Lord Byron, c. 1813 by Thomas Phillips, Wikipedia, 
Creative Commons Attribution-ShareAlike License

In solitude, where we are
least alone.

https://en.wikipedia.org/wiki/Wikipedia:Text_of_Creative_Commons_Attribution-ShareAlike_3.0_Unported_License


Poesia e IA

Augusta Ada King, 
Countess of Lovelace, 
née Byron, the first 
computer programmer

Charles Babbage, FRS

Analytical engine (1822-
31), 
difference engine



Enters Turing

The whole thinking process is still rather mysterious to us, but I 
believe that the attempt to make a thinking machine will help 
us greatly in finding out how we think ourselves. 

Alan Turing, 15 May 1951, “Can Digital Machines Think” BBC.



Inovação em Computação/TI 



Turing’s contributions: WWII impact

Slides by Luis C. Lamb



Slides by Luis C. Lamb

The Bombe, Bletchley Park



The Colossus, 
Bletchley Park, 
Thomas Flowers,  
1943-45



Slides by Luis C. Lamb

The Colossus, rebuilt





Perspectiva histórica

Reasoning, connectionism, 
learning (... Minsky’s confocal microscope, ‘57)

Reasoning + Learning

Turing, Minsky, McCarthy, Newell, 
Simon, Feigenbaum, Reddy, Valiant, 
Pearl, Hinton.



Aprendendo a raciocinar e criar



Impactos da Ciência 

vs



Dispêndio em CT&I - OECD

Fonte: 

MCTIC

- ENCTI



Investimento Global em CT&I e Educação – “ou”exclusivo

Dados da OECD (2017), Public spending on education (indicator). doi: 
10.1787/f99b45d0-en (Accessed on 21 April 2017, 05 Nov. 2018)

• Brasil: Ensino Superior (ES): 3.3% do investimento público total.
(0.96% PIB, 2015)  

• Ensino não-superior (ENS): 
12.8% do investimento público total

(4.1% PIB, 2015)
• México: ES 4% ENS: 13.3%
• Chile: ES 4.5% ENS: 10.4% 
• EUA: ES 3.4% ENS: 8.2% 
• Brasil: 3.3% e 12.8% (não superior)

• OECD: ES: 3.1% ENS: 8%
• Coréia do Sul: ES: 3.1& ENS: 9.7%

• Dados da OECD. 





Patentes no Brasil – Dados do INPI

USPTO 2015





Complexidade Econômica

Fonte:
http://atlas.cid.harvard.edu/rankings/

Ranking, 2015.

The ATLAS of Economic Complexity,
Center for International Development,
Harvard University.

Acesso em 04 Set. 2017.

1995

http://atlas.cid.harvard.edu/rankings/


The Economic Complexity Index (ECI) and the Product Complexity Index (PCI) are, respectively, measures of the relative 
knowledge intensity of an economy or a product. 
Harmonized System Classification (HS4) maintained by the Centre d’Etudes Prospectives et d’Informations Internationales
(CEPII) dating back to 1995.



Exportações Brasileiras/Complexidade Econômica

Brazil Export Treemap from MIT Harvard Economic Observatory: 29 March 2014, 2012.



Exportações Israelenses

Israel Exports by Product (2014) from Harvard Atlas of Economic Complexity



CS/AI Today



Lições do Passado



BBC News: 23 Feb 2000

Everett Collection



AI Today: The Gartner Perspective

Inspired by Stuart Russell and Peter Norvig: “Artificial Intelligence: A modern approach.”
Gartner: Artificial Intelligence Hype: Managing Business Leadership Expectations
Published 5 June 2018, ID G00343734 - 13 min read



The Gartner Perspective and the Real World... what you need to know

Gartner: Artificial Intelligence Hype: Managing Business Leadership Expectations
Published 5 June 2018, ID G00343734 - 13 min read



The hard work underlying the beauty of AI and Machine Learning



13/07/2018 – IJCAI conference – future of fintechs – “techfins?”



13/07/2018 – IJCAI conference





Partnerships – an old trend

Source: McKinsey, 2018,non-

academic



From basic science to PRODUCTS and deployed technologies

April 2018,
McKinsey

University of Toronto 
Professor Geoffrey Hinton 



Reality check: Gartner 2018

Trend No. 1: AI Foundation
Today's AI Is Narrow AI

Trend No. 2: Intelligent Apps and Analytics
Augmented Analytics Will Enable Users to Spend More 

Time Acting on Insights
Trend No. 3: Intelligent Things

Swarms of Intelligent Things Will Work Together
Trend No. 4: Digital Twins

Digital Twins Will Be Linked to Other Digital Entities
Trend No. 5: Cloud to the Edge

Edge Computing Brings Distributed Computing Into the 
Cloud Style

Trend No. 6: Conversational Platforms
Integration With Third-Party Services Will Further Increase 

Usefulness
Trend No. 7: Immersive Experience

VR and AR Can Help Increase Productivity
Trend No. 8: Blockchain

Blockchain Offers Significant Potential Long-Term Benefits 
Despite Its Challenges

Trend No. 9: Event-Driven Model
Events Will Become More Important in the Intelligent 

Digital Mesh
Trend No. 10: Continuous Adaptive Risk and Trust

Barriers Must Come Down Between Security and 
Application Teams

Top 10 USA companies 
by market 
capitalization, 2018.



The Cognitive Revolution

• Yuval Noah Harari: Sapiens: A Brief History of Human Kind. 
Vintage, London 2014.



The Cognitive Revolution – a timeline

• 13.5 billion years ago: matter/energy appears; atoms, molecules.
• 4.5 billion y.a.: Earth is formed
• 3.8 billion: Organisms
• 6 million: last common ancestor man/chimpanzee

• 2.5 million: genus homo – Africa
• 2 million: humans go to Eurasia/evolution of different human species
• 500k: Neanderthals evolve in Middle East/Europe
• 300k: fire

• 200k: Homo sapiens evolve in Africa
• 70k: Cognitive revolution: fictive language; Homo sapiens spread out of Africa
• 45k: Homo sapiens in Australia: extinction of local megafauna
• 30k: Neanderthals extinct.
• 16k: Homo sapiens in America: extinction of local megafauna
• 13k: sapiens rule the world
• 10k: Agriculture; domestication; permanent settlements
• 5k: first kingdoms, script, money; polytheism.
• 2.5k: coinage (money); Persians; Buddhism.
• 2k: Christianity; Roman Empire; Han empire in China.
• 500: SCIENTIFIC REVOLUTION
• 200: Industrial Revolution



 Architect of the Scientific Revolution

 QC, Elizabeth I; “Lord Chancellor”, James I.

 Scientific method; empiricism.

 Science as an innovation activity to improve life.

 Helped to unveil human ignorance.

 Legal system influenced Le Code Napoléon

(Code civil des français); innovations: freedom and

merit.

Bacon's cipher or the Baconian cipher is
a method of steganography (a method of hiding a

secret message as opposed to just a cipher)

devised by Francis Bacon in 1605.

https://en.wikipedia.org/wiki/Bacon%27s_cipher

Sir Francis Bacon (1561-1626) /Elizabeth (1533-1603)

“Knowledge is power”, 1597.

https://en.wikipedia.org/wiki/Steganography
https://en.wikipedia.org/wiki/Cipher
https://en.wikipedia.org/wiki/Francis_Bacon


Innovation is Power

“I believe that this nation should commit itself to achieving the

goal, before this decade is out, of landing a man on the Moon

and returning him safely to the Earth.

No single space project in this period will be more impressive to

mankind, or more important for the long-range exploration of

space; and none will be so difficult or expensive to

accomplish.” JFK 25 May 1961.

“That’s one small step for [a] man, one giant leap for mankind”

Neil Armstrong, 20 Jul 1969.



Cognition is Power



Technology Review, MIT 2012!!



Estratégias nacionais de I.A.

National AI strategies, 2018



AI – riscos e usos

McKinsey Report, Notes from the AI Frontier, April 2018



AI – riscos e usos

Feb. 2018



I.A.: sustentabilidade e ética

"The Passat had emissions five to 20 times the standard. The Jetta was 
worse. It was 15-35 times the standard.”
"I'm just a simple engineer from Michigan," says John German

Ethical, moral and 
legal consequences of 
the AI economy









IA e a percepção da população mundial

• Deep learning + AI have recently impacted people’s perception of 

Computer Science. 

(0) 1997: Deepblue beats chess world champion Kasparov.

(1) 2011: Watson wins Jeopardy!

(2) 2012: ImageNet Classification, by Hinton et al - groundbreaking 

result from deep learning in image recognition.

(3) 2016: Google DeepMind’s AlphaGo beats Lee Sedol at the ancient 

Chinese game of Go.

(4) 2017: Poker playing Texas Hold’Em at human level ability: CMU’s 

Libratus + U of Alberta’s DeepStack

(5) December 5, 2017: DeepMind team released AlphaZero, which, 

within 24 hours, achieved a superhuman level of play of Go, chess 

and shogi.



Desafio: Explicar e interpretar I.A.

(1) 2012: ImageNet Classification, by Hinton et al - groundbreaking 

result from deep learning in image recognition.

Imagenet classification with deep convolutional 
neural networks. A. Krizhevsky, I. Sutskever, GE 
Hinton, NIPS 2012. 



True greatness “I think”

Of course, we don’t 
mean that...  

Scientific American, 2018:



True greatness “I think”

When someone talks to it [A.L.Ex], the 
system uses a tool called a neural 
network, vaguely modeled on the brain, 
to analyze similar exchanges in 
its database and compose its own response.

8 Aug 18: LONDON — One recent evening at a London 
pub, Piotr Mirowski, 39, stood in front of several dozen 
comedy fans to prove that an artificially intelligent 
computer program could perform improvised comedy.



BBC News, 08 Nov. 2018:

Xinhua News claims the presenter 
"can read texts as naturally as a 
professional news anchor", though 
not everyone may agree.

"Hello, you are watching English news 
programme," says the English-
speaking presenter at the start of his 
first report.



Ciência da Computação, I.A. e poder 

Data is power... knowledge is power...

our data is their power...



Colaboração



Summary – take home message

1989: “a large hypertext database with typed links”

04/93: CERN made the World Wide Web available on a 
royalty-free basis.

Are we living in a new economic and social revolution?



Sumário

 Século XXI: século da ciência - Microsoft

Segunda Guerra Mundial: o trabalho em Bletchley Park reduziu a guerra em pelo

menos dois anos (Churchill).

“If you want the computer to have general intelligence, the outer structure has to 

be commonsense knowledge and reasoning”, John McCarthy, in Shasha&Lazere, 

1995.

“We can only see a short distance ahead, but we can see

plenty there that needs to be done.”

A.M. Turing in “Computing Machinery and Intelligence”, Mind,1950.


