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The Turing Centenary and 
the Second Computing 

Revolution: 
From the Invention of the Computer to 

Intelligent Machines



Alan Turing 
1912-1954
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Sherborne 
School, 
1931
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Alan Turing 
1912-1954
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 Hardware trivial

Actions simple

But compute ‘anything’ 
computable

All the computing power lies 
in the program ...
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The Turing 
Machine, 1936
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Turing, 1936: Built a UNIVERSAL 
TURING MACHINE, which can 
simulate ANY other machine

An anticipation of the stored program 
computer

But discovery of incomputability!
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The Universal 
Turing Machine



The first electronic digital computer 
- John Atanasoff (1937-42)?

First stored program computer that 
worked - Manchester ‘Baby’ (1948)

First commercial computer - EDSAC 
in Cambridge (Maurice Wilkes, 
1949), or Eckert and Mauchly’s 
UNIVAC (1951)

If ‘Program as data’ key to the first 
computer ... out go Babbage; Zuse, 
1930s; Colossus,1944; ENIAC,1946 7

Some Computer 
History ...

Konrad Zuse 
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Turing Bombe Rebuild at Bletchley Park

Pilot ACE, May 10, 1950 - small 
version of plan contained in
Turing’s ACE Report of 1945

Turing’s 
Contribution ...
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Turing and the Ferranti Mark 1

Dietrich Prinz and 
Computer Chess

See: http://www.turing.org.uk/bio/oration.html

Turing’s 
Contribution ...

http://www.turing.org.uk/bio/oration.html
http://www.turing.org.uk/bio/oration.html


How Nature 
Computes



12

How Nature 
Computes



Morphogenesis - in 
same world as ...

... the Mandelbrot set 13



Morphogenesis - in 
same world as ...

... the Halting Problem



Morphogenesis - in 
same world as ...

... Mental Supervenience



Morphogenesis - in 
same world as ...
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Simple Rules ...

... Complex Outcomes ...

... at the Edge of Computability

... Emergent Forms ...
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Solomon Feferman, 1988 in “Turing 
in the Land of O(z)”:

“Turing, as is well known, had a mechanistic 
conception of mind, and that conviction led him to 
have faith in the possibility of machines exhibiting 
intelligent behavior.”
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Intelligent 
Machines?



Garry Kasparov - youngest 
undisputed world chess champion

... became arguably world’s 
greatest ever chess champion  

Beaten on May 11, 1997 by IBM 
chess playing computer ‘Deep Blue’ 

And IBM’s Watson wins  
Jeopardy ...                
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‘Deep Blue’ and 
other successes ... 



Rodney Brooks in 
Nature, 2001:
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AI has 
been brain-dead 

since the 
1970s     

 Marvin Minsky at 
Boston University, May 
2003:



Rodney Brooks in 
Nature, 2001:
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... neither AI nor Alife 
has produced artifacts 
that could be confused 
with a living organism 

for more than an 
instant     



How do we judge whether a machine can                                
"think" at approximately human-level?

The Turing Test (1950): A human                            
examiner ‘converses’ with another human,                       
and with the machine (an advanced                     
computer), without knowing which is which. 

If the examiner fails to correctly identify which is the 
machine, then the machine passes the test.                       
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A Test for Machine 
Intelligence?
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Turing Test in 
Popular Culture ...  



Questions
Can a machine be conscious?

Is the brain computing differently from a 
universal Turing machine? And if so, how?

Can we really build brain-like computers? 

And do we want to?

Intelligent machines - evolve? or be designed?
24





The Apple and 
Apple ... 

Turing Apple by Hong Kong artist Bean-Sing



2009 - the Prime 
Minister’s Apology

Gordon Brown issued an unequivocal apology last night on behalf of the 
government to Alan Turing, the second world war codebreaker who took his 
own life 55 years ago after being sentenced to chemical castration for being gay.
Describing Turing's treatment as "horrifying" and "utterly unfair", Brown said 
the country owed the brilliant mathematician a huge debt. He was proud, he 
said, to offer an official apology. "We're sorry, you deserved so much better," 
Brown writes in a statement posted on the No 10 website.

27John Graham-Cumming

http://www.guardian.co.uk/politics/gordon-brown
http://www.guardian.co.uk/politics/gordon-brown
http://www.guardian.co.uk/science/alan-turing
http://www.guardian.co.uk/science/alan-turing
http://www.guardian.co.uk/world/secondworldwar
http://www.guardian.co.uk/world/secondworldwar


“Some things 
happen for no 
reason ...” 

-  Robin Gandy (1919-95)

28



Andrew Hodges  
  unveiling the Blue Plaque at the Colonnade Hotel, June 23rd, 1998                 

    It is the greatest honour to                         
unveil the place where Ethel Sara gave birth on 
23 June 1912. My sentiments are not the same 

as those that impelled her to rediscover her 
dead son and tell her story. But I hope she 

would recognise an echo of her               
language when I conclude:                                                                     

The law killed but the spirit gives life.

www.turing.org.uk
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http://www.turing.org.uk
http://www.turing.org.uk
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Turing Centenary Books -  



Thank you! 


