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billions are excluded

poor people with high risk profiles are 
internet connected but unbanked: they are 
banned by banks & financial institutions 
and cannot send, receive and save money, 
they cannot purchase and sell online to 
improve their lives ...

Tapscott, Don & Alex: 'Blockchain Revolution'



in search of the trust protocol

since the 80’s scientists search 

for digital solutions to solve

● privacy

● security

● inclusion Financial inclusion

Around 2 billion people don’t use formal financial 

services and more than 50% of adults in the poorest 

households are unbanked. Financial inclusion is a key 

enabler to reducing poverty and boosting prosperity. 
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In October 2008 Satoshi Nakamoto published a paper 

describing the Bitcoin digital currency:

"Bitcoin: A Peer-to-Peer Electronic Cash System"

https://bitcoin.org/bitcoin.pdf

https://bitcoin.org/bitcoin.pdf


bootstrapping the future

Sathosi Nakamoto’s 7 design principles of the blockchain economy
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2. distributed power

3. value as incentive

4. security

5. privacy

6. rights preserved

7. inclusion
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Sathosi Nakamoto’s 7 design principles of the blockchain economy
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1. networked integrity

● participants can exchange value directly

● double-spend problem solved
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2. distributed power

● no single point of control 

● no ‘middleman’ required
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3. value as incentive

● reward those who work on it 

● no concentration of power

● selfish actions will benefit the system



bootstrapping the future

Sathosi Nakamoto’s 7 design principles of the blockchain economy
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4. security

● cryptography is a must - opting out is no 

option

● hack proof
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Sathosi Nakamoto’s 7 design principles of the blockchain economy
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5. privacy

● people should control their own data

● no honeypots of personal data
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Sathosi Nakamoto’s 7 design principles of the blockchain economy
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6. rights preserved

● ownership is transparent

● you can’t trade what isn’t yours



bootstrapping the future

Sathosi Nakamoto’s 7 design principles of the blockchain economy
Tapscott, Don & Alex. 'Blockchain Revolution'

7. inclusion

● access for everyone

● simplified payment verification (SPV)
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blockchain

“what the internet is for information

 is the blockchain for value”



key characteristics

ledger chronological ever growing distributed

immutable disintermediated secureconsensus



single source of truth

transparant

one place to go to determine the ownership of 

an asset or the completion of a transaction

where did the asset came from

how changed the ownership over time

final



cryptography



hash

a one-way algorithm to generate a cryptographic key 
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a one-way algorithm to generate a cryptographic key 
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https://bitnodes.earn.com
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blockchain.info

https://blockchain.info
https://blockchain.info


addresses & keys

public key
(like a bank account)

1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN

9WSMsn3tsu9kiRgZYfpA2zhxVTYsLnvMiij
S7B2zdZ5Qyf1K1TBApNrJXdRqhkXfwYP3

Address

public key to which transactions can be sent

private key(s)
(like a password)

https://blockchain.info/address/1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN
https://blockchain.info/address/1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN


wallet

public keys
1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN 9WSMsn3tsu9kiRgZYfpA2zhxVTYsLnvMiijS7B2zdZ5Qyf1K1TBApNrJXdRqhkXfwYP3

private keys

collection of private keys that correspond to addresses;

a private key is necessary to spend from an address;

wallet-id: 940f97d0-1a0c-4abc-93f7-c3aef3809b4a

1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN 9WSMsn3tsu9kiRgZYfpA2zhxVTYsLnvMiijS7B2zdZ5Qyf1K1TBApNrJXdRqhkXfwYP3
1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN 9WSMsn3tsu9kiRgZYfpA2zhxVTYsLnvMiijS7B2zdZ5Qyf1K1TBApNrJXdRqhkXfwYP3
1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN 9WSMsn3tsu9kiRgZYfpA2zhxVTYsLnvMiijS7B2zdZ5Qyf1K1TBApNrJXdRqhkXfwYP3
1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN 9WSMsn3tsu9kiRgZYfpA2zhxVTYsLnvMiijS7B2zdZ5Qyf1K1TBApNrJXdRqhkXfwYP3

1MZ8srBWA1FiMZmhJR4pAZ2pS4GHVHWvDN 9WSMsn3tsu9kiRgZYfpA2zhxVTYsLnvMiijS7B2zdZ5Qyf1K1TBApNrJXdRqhkXfwYP3

BTC 0.005455
BTC 1.0555321
BTC 0.45099882
BTC 9.00004421

BTC 0.1052519

balance
BTC 0.2455872

BTC 10,86286923total:



Bitcoin & Satoshi

Satoshi 

smallest unit of the bitcoin currency

1 Satoshi = 0.00000001 ฿
10 Satoshi = 0.00000010 ฿
100 Satoshi = 0.00000100 ฿ = 1 Bit / μBTC (you-bit) microbitcoin
1,000 Satoshi = 0.00001000 ฿
10,000 Satoshi = 0.00010000 ฿
100,000 Satoshi = 0.00100000 ฿ = 1 mBTC (em-bit) millibitcoin 
1,000,000 Satoshi = 0.01000000 ฿ = 1 cBTC (bitcent) centibit
10,000,000 Satoshi = 0.10000000 ฿ = 1 dBTC decibit
100,000,000 Satoshi = 1.00000000 ฿



alt coins vs tokens

● alternative cryptocurrency coins
● either a variant (fork) of Bitcoin or have their 

own blockchain
● examples: Namecoin, Litecoin, Bitcoin Cash

alt coins tokens

● representation of a particular asset or utility
● usually resides on top of another blockchain
● created and distributed through an ICO
● examples: Ethereum, Power Ledger, IOTA



cryptocoins
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read and write access is not 
limited - all the users have 
the same rights - everybody 
can download a copy

public blockchain private blockchain consortium blockchain

controlled by a single entity 
that operates the necessary 
servers, decides who gets 
access and is responsible 
for achieving consensus

governance is split between 
two or more entities - 
consensus controlled by a 
set of pre-selected nodes

types of blockchain



types of blockchain

read and write access is not 
limited - all the users have 
the same rights - everybody 
can download a copy

public blockchain hashgraph

governance is split between 
two or more entities - 
consensus controlled by a 
set of pre-selected nodes

different from blockchain - 
consensus via gossip 
protocols - consensus 
without miners 

private blockchain

controlled by a single entity 
that operates the necessary 
servers, decides who gets 
access and is responsible 
for achieving consensus

consortium blockchain



consensus protocols

● define an expensive computer calculation 
(mining)

● miners compete for the solution
● a reward is given to the first miner who find 

the solution for the block

proof of work proof of stake

● the next block is chosen via a combination of 
random selection and wealth

● no block reward, only a transaction fee
● no competition, much more effective and 

sustainable
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proof of capacity

● the more hard drive space you have, the better 
your chance of mining the next block

● the algorithm generates large data sets known 
as 'plots', which you store on your hard drive

● the more plots the better your chance



blockchain challenges

● no regulations

● privacy

● low transaction rates

● high energy consumption

● complex keys

● lack of developers

● negative image of Bitcoin



Bitcoin vs. Ethereum

● digital money
● a single application - peer to peer 

electronic payment system
● send ฿ from Peter -> Beau

● world computer - smart contracts
● host and run any application that 

has been built on it
● send value from Peter -> Beau

○ if Peter’s balance > 5 ETH
○ and if it’s Beau’s birthday



Ethereum - the world computer

code inside the blocks ...

https://www.ethernodes.org
https://etherscan.io

https://www.ethernodes.org
https://etherscan.io


Ethereum - the world computer

code inside the blocks ...

https://www.ethernodes.org

What about Smart Contracts?

Smart contracts can account and overwatch the conditions of a 
contract. The advantage of computers only knowing yes and no 
comes in handy: Every condition in a contract leads to a 
decision. 

Because of that contracts can be checked automatically with 
smart contracts. Equipped with the right content and 
algorithms the encrypted data blocks guarantee the 
observance of these contracts. 

Human mistakes during composition and execution are 
prevented.

https://www.ethernodes.org


blockchain examples

Mijn Zorg Log

legally certified medical 
data exchange

Power Ledger

peer-to-peer energy 
trading platform

Xablu Contracts

solution for shared 
assets and shared risk

Lantmäteriet

Swedish land registry 
utilize blockchain

GAMBLING TRAVEL EDUCATION SUPPLY CHAIN

HEALTH ENERGY LEGAL LAND REGISTRY

http://www.xablucontracts.com


example: Smart Bill of Lading (B/L)

https://cargox.io/solutions/Smart-BL

https://cargox.io/solutions/Smart-BL


Bosch IoT adaptor XDK110

● universal programmable sensor device for IoT

● 8 built-in sensors

● IOTA MAM (Masked Authenticated Messaging) protocol

sensors encrypt entire data streams for secure storage 

into IOTA blockchain



this new technology is coming very fast 
and everyone is included #youtoo

@peterlangela



Blockchain Technology Meetup Twente

thursday 29th, 2018 16:00
The Gallery, Utwente
Enschede

PETER LANGELA


