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blockchainalliance. org/ » Diese Sel
The Blockchain Alliance is a public-
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1C) Crypto Valley —

LCOME TO ONE OF THE WORLD'’S LEADING BLOCKCHAIN
AND CRYPTOGRAPHIC TECHNOLOGY ECOSYSTEMS

Are you building a decentralized, cryptography-based business? Why not join us in Zug, in the
heart of Switzerland, one of the world's most technologically sophisticated and innovation

friendly locations.

- Visionary entrepreneurs and cryptographic technology pioneers

- Deep pools of capital and world-class engineering talent

- Low taxes and friendly regulations

- Deep-seated culture of privacy protection and decentralized institutions
- Supportive startup ecosystem with world-class service providers

- World-leading educational and research institutions

- Friendly, accessible, supportive government

- Vibrant community and fantastic quality of life

JOIN US

IMembers - Press Releases - Events - CTomract
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Blockchain Market

Name

© Bitcoin

4 Ethereum

*f Ripple

© Bitcoin Cash

@ Litecoin

= Dash

¥ NEM

@ Monero

Market Cap

$96,108,005,812

$31,326,302,991

$9,936,089,410

$5,864,609,962

$3,358,412,564

$2,307,274,645

$2,025,387,000

$1,451,708,799

Price

5779.73

$329.24

$0.257869

$351.12

$62.588

$302.54

$0.225043

$95.32

Volume (24h)

$1,929,760,000

471,000

$346,000,000

$188,348,000

$38,470.400

$5,065,810

$31,838,500

Circulating Supply

16,625,475 BTC

95,147,607 ETH

7,626,321 DASH

8,999,999,099 XEM *

15,229,142 XMR

List by the International Monetary Fund (Partial forecasted

estimates for 2017)

GDP

Rank # Country 4| (milionsof #
Ints)

World 126,687,917

q Bl chinal" 1 23,194,411

— B European Unionl™ 3 20,852,702

2 B= United States 19,417 144

84 === Croatia 100,006

85 I 1 Céte d'lvoire 95,887

125 =% Macedonia 31,924

126 = Cyprus 31,093
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Towards understanding Bitcoin ...



«history’s first» Blockchain
* Satoshi Nakamoto (?)
* White Paper 2008

e Open Source Software 2009




Coffee at Bob'’s

Source: «Mastering Bitcoin», Andreas M. Antonopoulos



What is a Bitcoin Address?

Addresses == «Accounts»

Encoded Numbers
> Example: 1GdAK9UzpHBzgqzX2A9JFP3Di4weBwqgmoQA
> Derived from a public/private key pair

Getting, using and loosing it

= Create your own addresses, no need to ask anyone
= No ID required, no showing up at local branch, ...
= To send Bitcoins you need your private Key

> 4



Bitcoin Network

Peer-to-Peer Network

Mobile Wallet

Bitcoin Client

* Sends TX to network

* Mines new blocks

* Holds local copy of
blockchain




Distribution of unconfirmed TX

[ajl=]=] =
_/ & 198694 Unconfirmed Tr= X \D
&« (= | @ Blockchain Luxembourg S.AR.L [LU] | https://blockchain.info/unconfirmed-transactions 1}| A

AP A A AT AR A C AV b A AR o 444 O A e n AOEANA A A0 AT AR d AP

eb78d5e61397eb697d0dc4d360a63d4556bf503a40fa2ef3eed417eaadarsddr

1KyubPL995Gnaoton TATeCornJajxEYyvg
1DXdroLK9EYhybQs1s9ASZFSYFbTuMvasSo

184705ab578e28e€232b7441778b431d0d2c5a32191e25belb8e1d67c21a5242¢
199KWQQSMIUWRALJTmMVGNESQJEHEQC3gYD

199KkWQQSMUWRaLJ7TmVGNESQjEHEQC3ggD

657736810e39b824c6367b23ac544ab1249257a3addee5d3d86300ed229942eb

1He94AHPRoSuPrioSJ2cbY7RuRryYDvijee 1NymyGLgXFEvpDLux4bcP4NESjEa3HBx8u
» 3GQKcb78cJLEN4nCetJgKVByySaEwWZYZK

1DEXIPEWdgMzIcwEZqzYUCZMypqSmp7X)
16SdoLeciYdMTVQwsKgNmXVNxv7AmPIChe » 1K1ATEVDTdRTFuMaMSZnT4cgnDAQTEDAT

14.JksBEB3RDE3SIQF pJ58LHBZ22Neu3i3 # 169WBGEPZPTodT9p2ZMeYRWPSDx4TEKgIND

e A4 A A

Today 09:14:47

0.0509648 BTC
0.1515 BTC

Today 09:14:46

2BTC
0.553554 BTC

2553554 BTC

Today 09:14:45

0.05875 BTC

0.05975 BTC




The Coffee Transaction

= To confirm TX:

B Bitcoin Transaction 0627 X \D

[ajl=le@] =

C | & Blockchain Luxembourg S.AR.L [LU] | https://blockchain.info/tx/0627052b6f28912f2703066a%12ea577f2ceddadcaabasfbd8a ‘ﬁ\ A D

- TX mined into block
- 5 new blocks on top

= Network mines
TXin~ 10 min.

= Sometimes this takes
hours ...

Home Charts Stats

#3 BLOCKCHAIN

Markets

06270562b672891212703066a912ea577f2ce4da4caa5abhdBas7286c 3450212

1Cdid9KFAaatwe z BwBttQewXY CpvKBh7FK

My Address

Summary
Size 258 (bytes)
Received Time 2013-12-27 23:03:05

Included In Blocks 277316 ( 2013-12-27 23:11:54 + 9 minutes )

Cenfirmations

About U

API

=

Wallet

English

Coffee Price

1GdK9UzpHBzqz X 2A9)FP3DidweBwagmoQA
1Cdid9K FAaatwe zBwBtQowXY CpvKBh7FK

Inputs and Outputs

Total Input

Total Output

Fees

Estimated BTC Transacted

Screenshot: blockchain.info

0.1 BTC

0.0995 BTC

0.0005 BTC

0.015 BTC
0.0845 BTC

0.0995 BTC




TX Blocks and the Blockchain

- Block #277316
includes coffee TX

#277316

#277315

Genesis Block

Block Hash

do you see the leading zeros?

B Bitcoin Block #277316 X D

Block #277316

Summary

Number Of Transactions
Output Total

Estimated Transaction Volume
ransaction Fees
Height
Timestamp
Difficulty

Bits

Size

Version

Nonce

Bleck Reward

English

Hashes

419 Hash 0000000000000001b6b%a13b095e96db4 1c4a928b87ef2d944a3b31b2cc7hdc4

10,322.07722534 BTC Previous

Block 0000000000000002a7bbd25a417c0374cc55261021e8a%caT4442b0128470569

77775279147 BTC

Next

0.090949284 4ddedb39d36033959079d78dfd431ba7

277316 (Ma 577efbc55502c51ebdccTel2e
2013-12-27 23:11:54
1,180,923,195.26
419668748

218.623 KB

2

924591752

25BTC

Map data €2016

About Us & Contact - Privacy Policy - Terms of Service - Ok (656 Nodes Connected) - Advanced: Enable -

Screenshot: blockchain.info




From Transactions to Blocks (Mining)

1. New TX are propagated through Bitcoin peer-to-peer network
2. Bitcoin client receive new TX and add it to local «mempool»
3. Client starts to «mine» transactions:

— Assemble TX from mempool to block candidate

— Starts to solve the block candidate’s

- Client solving the challenge first, gets block reward and all TX fees
3. Winning client sends the new block to its peers

4. Arrival of new block triggers the next challenge



Block Hashes and Crypto Challenge

mzi@BSI ~/Desktop/oss/events/2017/jug _blockchain 2017

$ java DummyBitcoinMiner 1

B37060F28617A5DFA3DB9A3D547663B3:I am Satoshi
B37060F28617A5DFA3DB9A3D547663B3: I am Satoshi
B37060F28617A5DFA3DB9A3D547663B3:I am Satoshi
Success with nonce 'dwpt' for difficulty '0'.

$ java DummyBitcoinMiner 4

B37060F28617A5DFA3DB9A3D547663B3:I am Satoshi
B37060F28617A5DFA3DB9A3D547663B3:I am Satoshi
Success with nonce 'ceaw' for difficulty '0000'. Hashes calculated: 11584

Nakamoto:lubf -> CF6BB3C636DF380E357E28271D948BBC
Nakamoto:jauj -> E6F1lEBOSAEFOBF331261B64E1C798EAB
Nakamoto:dwpt -> OCEEOB104F133062073BDD810D3DB6CF
Hashes calculated: 29

Nakamoto:quyc -> 89BD526A2DF7EBF41ACD227BFC6B78FE
Nakamoto:ceaw -> 0000AD30B2DDD8A773B8ESAABB5282AD




Bitcoin Recap

Bitcoin Success

Completely decentral currency (no need for banks)

Open Source (GitHub) and Open Data (complete TX history)
First successful implementation of any crypto currency
«Gold Standard» since 2009

Record price levels in 2017

2 2 2

Bitcoin Challenges
= Scaling debate/war
= Declining market share (Ethereum, ...)



Bitcoin Resources

/ Q Contributors to bitcoin/t X

Bitcoif € C | & GitHub, Inc. [U

t , This repos|

iy E bitcoin / bit
ha-bume] Code

tack the|

=
by, and

1. Introduq Aug 301 20‘

Comsmerce on the
prsp—— Contributions to n

40

REIL

-

[all=[=] =

e
/ €) bitcoinbook/chDLasciide X\

<«

C | @ GitHub. Inc. [US] | https://github.com/bitcoinbook/bitcoinbook/blob/second_edition/ch0Lasciidoc

) reatres Business Explore  Marketplace  Pricing T i S

[2 bitcoinbook / bitcoinbook @ Watch | 451 * Star | 4,532 Yrork | 1,275

<> Code Issues 7 Pull requests 7 Projects 0 Insights
Branch: second_edition | bitcoinbook / ch0l.asciidoc Find file | Copy path
[ig) nadamsoreilly deleting some index entries 6802563 on May 18

2ot OADEBDRIOTEBY LT B8

213 lines (127 sloc) | 33.3 KB Raw  Blame History | [J & [0

Introduction

What Is Bitcoin?

Bitcoin is a collection of concepts and technologies that form the basis of a digital money ecosystem. Units of currency called
bitcoin are used to store and transmit value among participants in the bitcoin network. Bitcoin users communicate with each
other using the bitcoin protocol primarily via the internet, although other transport networks can also be used. The bitcoin

ATUreds IVI. ATTonopouios

https://github.com/bitcoin/bitcoin https://github.com/bitcoinbook/bitcoinbook




Ethereum



Currency and Smart Contracts
e 2014 by Vitalik Buterin
e Distributed VM (Turing complete)

e Open source software




Ethereum vs Bitcoin

Common Traits

= Virtual currency

> Peer-to-peer network/nodes with local blockchain
= Concepts of addresses, transactions, mining

Main Differences

= Specification with different implementations (Bitcoin reference client)
= Smart contracts and Ethereum virtual machine

= Gas to execute smart contracts and TX



Gas

What is gas?
= Unit to pay mining nodes
= Unit of gas has price in Ethers

What can we buy with gas?

Pay TX fees

Execute smart contracts

Computations performed by clients: Ethereum Virtual Machine (EVM)
EVM is working as long as there is gas

Example 1: SHA3 computation costs 30 gas

Example 2: EVM always terminates (stays in infinite loop until gas runs out)

L 2 0 2 L



Ethereum Smart Contracts

What is a Smart Contract?

Code written in high level language «Solidity»
Code is compiled into byte code

Byte code executed on client by EVM

Has owner

Has address

Can hold currency

L 2 2

Examples
1. Flight delay insurance
2. «Truly» autonomous cars



Flight Delay App

: =0 Hol 5 ==
/ @ Etherisc Flight Delay Insuran: % + y, KA (AF) Air France 650 Flight St \+

- € | © @ hitps//wwr flightstats.com Search B 9 ¥+ A& » =
® @ hitpsy//fdd etherisc.com c wBe O3 A 486 & =

5 (AF) Air France 650

(CDG) Paris, FR to (CUN) Cancun, MX

Your policy
©e o

You are about to apply for a policy for flight AF650

Status:

Landed - Delayed 51 minutes

m

Last change to status more than 3 hours ago

DEPARTURE ARRIVAL

Scheduled Departure: Scheduled Arrival;

Currem:y: ® ETH © EUR ® USD ® GBP 12:15 PM - Sun Oct-22-2017 4:05 PM - Sun Oct-22-2017
Actual Departure: Actual Arrival:
1:27 PM - Sun Oct-22-2017 4:56 PM - Sun Oct-22-2017

Premium Coupon code (optional)
Arrival Terminal: Baggage Claim:
2 N/ o
« m v
23]

Payouts for premium: 25€

Delay in minutes ) 30 - 44 Diverted f\
Payout 22 274.13€ )

Ethereum Oraclize

https://fdd.etherisc.com http://oraclize.it http://www.flightstats.com



«Truly» Autonomous Cars

Uber's self-driving cars are now
picking up passengers in
Arizona

Tempe or bust

by Andrew J. Hawkins | @andyjayhawk | Feb 21, 2017, 1:55pm EST

In 2017 RWE introduces charging stations
connected to Ethereum blockchain

= Smart contract: Order car to transport people (fees go to car contract)
= Smart contract: Car pays for energy/services (car pays with it’s own funds)

http://www.trustnodes.com/2017/04/29/germanys-energy-giant-launches-100s-ethereum-based-electric-cars-charging-stations
https://www.theverge.com/2017/2/21/14687346/uber-self-driving-car-arizona-pilot-ducey-california



«Greeter» with web3
Smart Contract Hello World



Ethereum and Applications

JavaScript Java Ethereum
Peer-to-Peer Network

Interface
http://localhost:8545 JSON-RPC

Ethereum Client

Geth/TestRPC/... =




«Hello World» (greeter.sol)

contract greeter {

/* Owner of this contract */
address owner;

/* Configurable greeting */
string greeting;

/* Constructor runs when contract is deployed */
function greeter(string _greeting) public {
owner = msg.sender;
greeting = _greeting;

}

/* Main function #*/
function greet() constant returns (string) {
return greeting;

}

/* Function to recover the funds on the contract */
function kill() {
if (msg.sender == owner)
selfdestruct(owner);




contract greeter { greete r. SOI

/* Counter for deposits calls #*/

uint public deposits; + additional state

f* ( )
* Default function. + payable
* 'payable’': Allows to move funds to contract.
* Changes state: Costs gas and needs contract transaction.
*/
function() payable {
deposits += 1;

¥

* Returns number of deposits.
* 'const': This function does not change contract state.
* Does not change state and does not cost gas/fees.
* No contract transaction needed.
*/
function deposits() constant returns (uint) {
return deposits

¥

address owner;
string greeting;

function greeter(string greeting) public { deposits = 8; ... }
function greet() constant returns (string) { ... }
function kill() { ... }




Solidity Compiler (online)

4 Remix - Solidity IDE

x N

& (G ’i Secure |https:}’,’ethereum.gilhub.'\o,"browser-solidityf#\rersion:so\}s b te Code (EVM)
o = « y
undefined *
undefined 1 pragma solidity “@.4.6; d pl

; to deploy contract
3 - contract greeter {

4

5~ /* Owner of this contract */

6 address owner;

7

8- /* Counter for deposits calls */

9 uint public deposits;

1@ Bytecode
11~ /* Configurable greeting */

12 string greeting;

13

14~ /* Constructor runs when contract is deployed */

15~ function greeter(strin reetin ublic

16 awnerg= msg.f;ender‘? - e ‘ Interface
17 greeting = _greeting;

18 deposits = @;

19

20

21~ I

22 * Default function. [ehiideploy
23 * "payable’: Allows to move funds to contract.

24 * Changes state: Costs gas and needs contract transaction.

25 =/

26~ function() payable {

27 deposits += 1;

28

29

3e- /* Main function *

31~ function greet() c

32 return greetin,

33 ¥ :

24 I

35~ /* Function to rec Dep Oy Scrlpt (JS)

36~ function kill() {

37 if (msg.sender

38

39 }
40 }

#| A i

Docs
1031 bytes

Analysis

6060604052341561000c57Fe5b604051610407 380380610
« 3

[{"constant” :true,"inputs”:[], "name”: "deposits”

< ,

var _greeting = /* var of type string here */ ;
var undefined_greeterContract = web3.eth.contra
var undefined_greeter = undefined_greetercontra
_greeting,
{
from: web3.eth. accounts[o0],
data: "0x6060604052341561000c57fe5b6040516
gas: "4700000"
}. function (e, contract){
console. Tog(e, contract);
if (typeof contract.address !'— "undefined”
console. Tog("contract mined! address:
¥
n

« 3

remix




Deploy (Console)

5| MINGW32:/c/Users/mzi/Desktop/private/github/web3j_demo =1 S

dreet:
{ [Function: bound 1]
- . )

: bound 1,

getlata:
"’: [Circularl] 1},
allFvents: [Function:

i
Contract mined! address: BxabBbcf16315%1958dc36PeldatdedldcBat3if®39d transactionHash: Bxc317df2H0

'

undefined greeter.deposits();

[String: 8’1 s: 1, e: 0, c: [ 11}

e Bt gt




«Greeter» with web3j



/% web3j- Lightweight Ethe X

&« C | & Secure | https:

WEB3J.10 FEATURES OVERVIEW  PROJECTS  COMMUNITY

CONNECT JAVA AND ANDROID APPS TO

THE ETHEREUM BLOCKCHAIN

web3j is a lightweight, reactive, type safe Java and Android library for integrating with
nodes on Ethereum blockchains

© WEB3] ON GITHUB B DOCUMENTATION




greeter.sol = Greeter.java

1. Compile greeter.sol
=2 greeter.bin

2 greeter.abi

2. Create wrapper class (use Web3j command line tool)

2 Greeter. java



S workspace_web3j_demo - Web3jDemo/sre/main/java/org/matthiaszimmermann/web3j/demo/ContractDemo.java - Eclipse

Eile Edit Source Refactor Mavigate Search Project Scout Run  Window Help
:rﬁ' ;h;#'ﬁ'%';ﬁ?@';@@@";‘:PBJS’_:E@ \ﬁ:u&l'ﬁ"ﬂj@' v
[ Package Explorer % JUnit %l ¢ ¥ = B |1 ContractDemojava % = greeter.sol

a _T—é Web3jDemo [web3j_demo master] - 99

a (% srofmain/java
4 org.matthiaszimmermann.web3j.demo
>[5 AbstractDemojjava
b Dg CompileDemao.java
> |41 ContractDemojava
>[5 TransferDemojava
» % org.matthiaszimmermann.web3j.demo.contract
» % org.matthiaszimmermann.web3j.demo.dummy =
» #% org.matthiaszimmermann.web3j.util
(# src/main/resources
=5 Greeter.abi
=4 Greeter.bin
5 greeter.sol
> =i JRE System Library [JavaSE-1.5]
=, Referenced Libraries
» B\ Maven Dependencies L9
(# src/test/java
(=4 docker_geth

9

» [ docker_testrpe

i sTC -
< | — m | b
%5 Qutline 52 P EELEW e w v=08

1 org.matthiaszimmermann.web3j.demo
4 GB ContractDemo
@ . run() : void
® ° main(String[]) : void
ef ContractDemo(String[])
m deployContract() : Greeter

sendFunds{Greeter) : void
B callGreet(Greeter) : void

m  killContract{Greeter) : void
fundAlice() : void

printBalanceAlice{String) : void

0e= private void callGreet(Greeter contract) throws Exception ﬂ
a1 System.out.println("// Call greet()");

a3 Utf8String message = contract

04 .greet()

a5 .get();

o7 System.out.println("Message returned by Contract.greet(): "
08 printBalanceAlice("after greet");

@9 System.out.println();

< | T

Problems @ Javadoc Declaration & Console 2 Tasks [T S&| L
<terminated> CentractDeme [Java Application] CjavaljdkL.8.0_92\bin\javaw.exe (19.05.2017, 14:54:09)

L= o =)

Quick Access 1] |@#
= 8

-

+ message.toString()); 3

// Deploy contract Greeter

Deploy hash: @xadff7bbe2b7ddb666Taab2269Tf2006556bBa5aa52c3689494bb3Ted914a31024
Deploy fees: ©.00478888

Contract address: 0xb455e8b2036bd57860010f78cab58b0711253486

Contract address balance (initial): @

Contract.deposits(): @

Alice's account balance (after deploy): ©.62021112

// Send 8.85 Ethers to contract
Contract address balance (after funding): ©.85
Contract.deposits(): 1

// call greet()
Message returned by Contract.greet(): hello world
Alice's account balance (after greet): ©.02021112

// Kill contract
Contract.kill() fee: ©.60021572
Alice's account balance (after kill): ©.0699954

7|

| Writable Smartlnsert | 100:64

m

https://github.com/matthiaszimmermann/web3j_demo




Trading-Network Demo
Ethereum, web3j, Eclipse Scout



Trading Network Demo

Use Case
- Currency Hedging: Manage buy and sell orders for € / USS

= Classical Business App
- Idendity management: Map users with Ethereum addresses
— web3j library to access Ethereum client
— Eclipse Scout to build application

= Blockchain Benefits
— Efficiency: No central organization/infrastructure
— Trust: Tampering-proof ledger, trust by blockchain



Ul (web application) e——

Eclipse Scout | Dl

Eclipse Scout :
b3 JDBC
Backend -

Ethereum Client @ @» PostgreSQL

TestRPC - -

https://github.com/BSI-Business-Systems-Integration-AG/trading-network/tree/features/matthiaszimmermann/jugch_talk_2017



] FX Trading Network Apr X

[a]ll=[E=] 3¢

€  C |® localhosts0s2

? A A

Nestlé Welcome to your FX-Trading Tool

g@ 2 i
Nestie

Quick access v 2

Quick access v

Roche

ErmEs Country Switzerland
UsSD/EUR
» Trading Center Balance Overview
Currency Refresh {E} Information Count {é}
USD/ EUR - Buy - Inactive 2
Currency Balance Refresh  {oy Information

USD / EUR - Sell - Inactive

Count




all=]a] % |

S FX Trading Metwork App X

< C | ® localhost:8082 T % A

Quick access v 2 nestle S

~

5 = Execute buy order [ —
Nestle < 0 = L ] MINGW32:/c/Users/mzi/Desktop/oss/github/trading-network [ @] =]

> var USDEUR = OrderBook.at{ 0xb7fc371bedaaS7b0fb73a596affoef8allIcbhil’)

Action Organization Quantity T |

Own Deals
>
USD/ EUR 4 > USDEUR.symbol()

> Trading Center 3 > USDEUR . getNumber0fBuyOrders()
r0fSell0rders()

f USDEUR . matchFxists()

N USDEUR topBuyOrderId(){ [String: "2°1] s:
> USDEUR. JetNumberUfSellﬂrders()

1 Buy Nestlé 500,000 [String: ‘3’1 s e: 0, c: [ 11
USDEUR. matchExlstS()

USDEUR. topBqurderId()

[String: 1’1 s Lo 11}
USDEUR. topSellOrderId()

[String: :

5 USDEUR. matchExlstS()

2 Buy Nestlé 1,000,000

UsD

USD/EUR Sell 100,000 0.82 Pending

z 3 rows loaded One row selected
Reload data Select all




Resources

O White Paper - ethereum, X

& C | & GitHub, Inc. [US]

& CEthersum Projeq

S C as

White Paper

Mauricio Vieira edited this page 14

A Next-Generation Sma

Satoshi Nakamoto's developm
development in money and cui
simultaneously has no backing
another, arguably more import
technology as a tool of distribu
aspect of Bitcoin. Commeonly ci
on-blockchain digital assets to
coins”), the ownership of an un

https://github.com/et

‘ < C | & Secure | https://www.eclipse.org/scout

News Documentation = Community

# web3j—web3j 221 de

C | @ Secure

Build uhstoppable applic;

Ethereum is a decentralized platform that runs smar{

programmed without any possibility of downtime, cens|

build failing

Navigation

Getting Started

Transaction:

Smart Contracts
Filters and Events

Cammand Tine Toals

X

https://docs.web3j.io

W Eclipse Scout

A (nodes) on the
% Future Proof Business Applications

«
Sz
Java
Application web3j —=
Ethereum Ethereum Ethereum
Client cient """ cient "*°®
Miner Miner Miner

This allows you to work with the Ethereum blockchain, without the additional overhead of having

to write your own integration code for the platform.

The Java and the Blockchain talk provides an overview of blockchain, Ethersum and web3).

Features

[all=[@] & J]
’ S Eclipse Scout X
w| A

Support

https://www.ethereum.org/ https://github.com/ethereum/ https://docs.web3j.io/ https://www.eclipse.org/scout/



Summary



Wrap-up

Blockchain
= Internet of decentralized trust
= Cool new technology

Technology is great for

= «unbanked»: Machines AND people

= Efficient trustless global exchange for values (and information)
= Distributed business models

Challenges

= Privacy

= Scalability (Bitcoin can do 7 tx/s)

= Energy consuption (Bitcoin power consumption ~ Ecuador)
= Maturity (blockchain still in it’s infancy)

= Regulatory (it’s a mess ...)



eclipsecon 0SGi
Europe Community Event

Evaluate the Sessions
Sign in and vote at eclipsecon.org

-1 0O +1




Additional Material
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Bitcoin Mining Today

= Mining-pools: Include many ASIC computers (PC way too slow)
= AntMiner: 10,000x faster than PC, burns 10x more electricity
= Energy Costs: # of hashes per KWh is central criteria + cooling(!)

Hashing Power over the Years

Hash Rate THfs




Bitcoin Energy Consumption Index

Comparing Bitcoin's energy consumption to other payment systems

To put the energy consumed by the Bitcoin network info perspeclive we can compare It to another payment sysiem like VISA for examele. Even
though the available information on VISK's energy consumption i limied. we can estabiish thal the data centers that pracess VISA' Iransactions
cansume energy equal to that of 50,000 U15. househokds. We alsa know WSA processed £2.3 billion transactians in it the help of these

Aumbers, it is possible 10 compare both networks Bitcoinis per transaction than VISA,

Bitcoin network versus VISA network total consumption
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Bitcoin compared to countries

66. Bahrain
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Consensus Mechanism
«Preventing Forks»

The Challenge -

= Mining clients build block candidates independently

= Several new blocks might be found at the «same» time
= Clients may receive new blocks that are inconsistent

= The local copy of the blockchain may have forks

The Solution

= The «true» blockchain is defined by the highest cumulative PoW (difficulty)
= By selecting the greatest-difficulty chain, eventual consensus is achieved
= Miner majority vote defines the true chain

= Miners «vote» for the true chain by deciding which block/fork to extend
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weeks, reaching $6,000 on Friday. That’s sparke
a new round of criticism from financial
luminaries. Jamie Dimon, CEO of JP Morgan
Chase, called Bitcoin a “fraud” and said that he
would fire anyone who traded it for being
“stupid.” After some pointed out that Chase is
actively pursuing blockchain solutions and digi
payments akin to Bitcoin, Dimon said he was da
talking about it, only to repeat his critique a fey
days later. Larry Fink, CEO of Blackrock, called
Bitcoin “an index of money laundering.” Global
mvestment bank UES 1ust 1ssued a lengthv renc']
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@coindesk

'‘Massive Disruption': IMF's Lagarde Says
Cryptocurrencies Must Be Taken Seriously
bit.ly/2kJnyga
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