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Yes! 



Talk 
!   Money 

!   Start Ups 

! Bitcoin 

! Erlang 

!   … all of that, shaken (not stirred). 



“Do you understand  
money?” 



Money is debt. 



Money is debt. 

Is it? 



Money 
With us for 5,000 years: 

!   Coins 

!   Notes 

! Cards 

!   Crypto 



Yap Stone Bank 



Money 

!   Yap Stones 

!   Money in Games 

! Bread Winning & Rent Taking 



 

Money's a matter of functions four, 

A Medium, a Measure, a Standard, a Store. 

 



Moneylitility 
!   Scarcity 
!   Durability 
!   Portability 
!   Divisibility 
!   Verifiability 
!   Storability 
! Fungibility 
! Protectibilty 
!   Adoption 
 



Bitcoin 
!   digital 

!   decentralized 

!   trust-less 

 

Ledger and payment system. 



Bitcoin 
!   released in 2009 

!   $370 per bitcoin ca. market cap $5 billion 

!   accepted by ca. 80,000 merchants. 1-2 million users. 

!   more than $400 million VC money in 2014. 



Bitcoin 
How can that have value?  

!   Scarcity 

!   No central bank 

!   logarithmic inflation by protocol 
!   2014: 13.5 million bitcoins.  
!   2025: 20 million.  
!   2140: 21 million (max). 



The Blockchain 



Owning Bitcoins 



Binary Cash 

To be able to spend an unspent transaction, i.e. the money, the 
owner has a secret, digital key. These keys are conveniently 
managed by the wallet. 

Each time a new transaction is initiated, the secret key to an 
unspent transaction is used to sign a new transaction.  

Since only the owner of a transaction has its secret key, only she 
can sign it, i.e. spend it.  

The ultimate beauty is that the secret keys effectively are the 
cash. 



Paying with Bitcoins 

!   Paying to another person is 
facilitated by your wallet software 
creating and signing a new transaction to 
another person. 

!   The new transaction is broadcast to 
the network. 

!  There is no direct communication 
between the wallets. 

!   The wallet of the other person will 
see the new transaction and increase the 
wallet balance. 

!   An unspent transaction of yours is now 
sent, so your wallet will show a lower 
balance. 

!   There are no aggregate account balance 
figures in the blockchain, only 
transactions. 





Start Up! 

!   Insurances 

=>  Sport Bets 

=>  World Cup! 



The Project 
!   make a bet 

⇢  invite a friend 

⇢  friend enters a bet 

⇢  bet is decided 

⇢  money is cashed out 



Multi-Signature Transactions 

!   Every transaction can have multiple parties paying into it, and 
multiple parties receiving the money. 

!   A transaction can also be constructed to require multiple keys 
to spend it. Such are called multi-signature transactions and are 
similar in function to a bank account that needs more than one 
signature to spend from. It's the same principle but with 
unprecedented, finer granularity, allowing for new business 
models. 

!    Multi-signature transactions can also be constructed to be 
spendable when only two out of three keys are present. 

!   For a multi-signature transaction, when the keys are known by 
separate people exclusively, then they own the Bitcoins 
collectively. no-one can spend the transation, i.e. the money, on 
its own. 



Micro-Contracts 



Oracles 

!   Oracles provide facts expressed as cryptographic keys.  

!   Such oracle keys can be used to create escrow keys, which can 
unlock and spend micro-contracts as described, independently of 
the bet parties and the provider of the betting contract, Betwarp. 

!   Oracle services do not generally know about a contract being 
based on their service. They publish keys of real world events as 
a one-way service. They publish only one set of keys per event, 
not dealing with individual contracts. 

!   We are working with the leading oracle key provider, Mr Edgar, 
to establish an economy with independent event arbiters. Thus, in 
effect the information, and the escrow key expressing who wins a 
bet, are provided independently of us. 
  



Micro Betting Contracts  

!   Betwarp facilitates bets by creating a micro-contract between the 
betting parties where they lock in bitcoin which can be unlocked 
only with the aid of an oracle.  

!    This is a standard Bitcoin 2-out-of-3 transaction, where each 
party holds one secret key. When the oracle reveals the winning key, 
the winner cashes in. 



Double Enryption 

!    Betwarp refines the 
oracle keys, prior to 
creating a bet. 

!   A winning key is created 
that is then encrypted with 
the oracle keys, Yes and 
No.  

!    The result is then 
encrypted again, using the 
parties' public keys. 

!   For the mobile apps, the 
s e c r e t k e y s a r e n o t 
r e c e i v e d f r o m u s b u t 
rather, created in the app 
we provide, literally in 
the hands of the user, on 
his mobile device. 



Double Enrypted Key Provision 

!   The winner can unlock the 
secret winning key – which in 
turn unlocks the micro-
contract – with the help of 
the secret key that the 
oracle publishes after the 
outcome of the event the bet 
referred to. 

!    Neither BetWarp nor the 
oracle ever have access to 
the secret keys of the 
betting parties. 

!    For delivery another 
encryption layer is added to 
make sure that no-one can 
steal the keys once the 
oracle key is published. 





The First Attempt 

!   use Java 

!   battle-tested, widely used, great library 

!   stuck with special cases 





Erlang to the Rescue  

!   crashes don't pollute state 

!   retries often succeed 

!   all code in front of you 

!   bit-syntax for the win 
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The Second Attempt 

!   use Erlang 

!   parse bits on protocol level 

!   500 lines of code 

Just use 
 Erlang 



















“Is it – possible that the 
world, at large, does not 
get the awesomeness of 

Erlang?” 


