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It is difficult to make predictions, 
especially about the future
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London (50,000 horses) and NYC (100,00 horses)

would be buried under manure. In 1898 the first 

international urban-planning conference convened in  

New York.

It was abandoned after three days, instead of the 

scheduled ten, because none of the delegates could 

see any solution to the growing crisis

posed by urban horses and their output.

– Great Horse Manure Crisis of 1894 



Amara’s 
Law

We tend to overestimate the effect of a technology
in the short run and underestimate the effect

in the long run.



The

Church-Turing 

Thesis

All forms of computation

are equivalent

CPU running
a program

Image processing, 
reasoning

Electrical signals

Electrical and biochemical signals



Babbage, Lovelace, Turing, Bardeen, Shockley & 
Brattain

(…) it might act upon other 

things besides number, were 

objects found  whose mutual 

fundamental relations  could be 

expressed by those of the 

abstract science of operations 

(…)
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Synthetic
Artificial Intelligence

Natural
Whole brain emulation
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Synthetic
Artificial Intelligence

Natural
Whole brain emulation



Modern
Artificial Intelligence



Machine 

Learning

Traditional programming

Machine Learning

Computer

Computer

Input

Program

Output

Input

Output

Program



Machine 

Learning

Traditional programming

Machine Learning

Computer

Computer

Input

Program

Output

Input

Output

Program



Neural 

Networks

Artificial 

Neuron-Perceptron



Neural 

Networks

Adjust weights
to obtain desired output

Adjust 
weights
to obtain
desired 
output

Multi Layer

Perceptron



Deep

Neural 

Networks
Deep Neural Networks 

learn hierarchical feature 

representations



More

Machine

Learning

Supervised Learning Reinforcement Learning



Synthetic Minds
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Synthetic
Artificial Intelligence

Natural
Whole brain emulation
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John von Neumann first compared 
the processing power of brains and 
computers

Human Brain

• ~1011 neurons (86 billion)

• 1014 - 1015 synapses (100-1000 trillion)

• 10-3 seconds (miliseconds)

• ~ 1018 operations / second

Modern Processor: Intel Core i7

• 109 transistors (1 billion)

• 10-9 seconds (nanoseconds)

• ~ 1018 operations / second



Simulating

Neurons
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Blue Gene P Supercomputer
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Sunway TaihuLight
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Scale up to a whole brain?
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Case closed? Maybe not.
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Objections
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Legal and Social Challenges
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Speculations
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Speculations
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