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Have you heard about?

Blockchain 
Bitcoin 

Ethereum

Turing Completeness
NP vs P

Consensus

Proof of work
Signatures

Smart contracts 



Perspectives
(1) The journalist 

(2) The user 

(3) The participant

(4) The engineer

(5) The scientist



(1) The Journalist 

2008: Financial crisis – Nakamoto (1/21m)  
From 1c to 8000$ through 20000$

2014: Ethereum (CH) - Now 800 $

From trading hardware to general trading
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(2) The User



(2) The User
The wallet: 1 private key + several public keys  

Transaction validation 
signing + gossiping + mining + chaining  

From transactions to contracts (Ethereum)

Transaction commitment 
After time t: thousands of users have seen it



(3) The Participant



(3) The Participant



(3) The Participant
To validate a transaction, a miner has to 
solve a puzzle including it 

Fairness and cooperation 

Total: 21 millions bitcoins 
Now: 17 millions 

Incentive: 12 bitcoins / puzzle
50 bitcoins 3 years ago



(4) The Engineer
Joinning (a P2P network)  

Gossiping (the transaction)  

Mining (proof of work - nonce)
Chaining (hash) 

Committing/Aborting 

Gathering (a block)  

Signing (a transaction)  

Gossiping (the block)  











The Big Picture 
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How?	By	trying	different	nonces (brute	force)
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(5) The Scientist

Conjecture 1: Turing Universality 

Conjecture 2: P is not NP 

Theorem 1: Lamport (Consensus) Universality  

Theorem 3: Universal Data <=> Code 

Theorem 2: Consensus Impossibility  



Turing Universality (1936)



(5) The Scientist

Conjecture 1: Turing Universality 

Conjecture 2: P is not NP 

Theorem 1: Lamport (Consensus) Universality  

Theorem 3: Universal Data <=> Code 

Theorem 2: Consensus Impossibility  



P vs NP (Nash/GV 50 – Ford 70)

?  * ?  = 91

7 * 13 = ?



(5) The Scientist

Conjecture 1: Turing Universality 

Conjecture 2: P is not NP 

Theorem 1: Lamport (Consensus) Universality  

Theorem 3: Universal Data <=> Code 

Theorem 2: Consensus Impossibility  



Lamport Universality (76) 



Agreement on a single value among multiple nodes
Safety: No two nodes must choose different values.

The chosen value must have been proposed by a node.
Liveness: Each node must eventually choose a value.

Consensus Impossibility (84)



Universal Codeó
Universal Data (DFG 2010)




