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Understanding Blockchains
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IT WILL
CHANGE
EVERYTHING.

EVERYBODY
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ABOUT [T.

THE POTENTIAL
APPLICATIONS
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BLOCKCHAIN?
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“ARTIFICIAL
INTELLIGENCE”
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[ Long history of bubbles and]
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Status today: the Blockchain hype

Bitcoin gold rush

15 percent of top global banks rolled out figitale commercial blockchain
products in2017

Goldman Sachs alone investing half a billion USD
Blockchain became national storage technology in Estonia
Blockchain storage strategy and regulations in Netherlands

Microsoft declaresblockchairg as acmust wire technology for the Azure
platform and business

IBM unveils new blockchatriented strategy; opens a new department

Dedicated labs and education programs in blockchain engineering around
the globe

A master program in blockchain engineering at the University of Delft
A new course at the University of Oslo, TUM, Cornell,raay others

Hottest topic at many societal, industrial, and academic conferences
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Blockchairi01

Distributed Ledger Technology (DL

Blockchain data structure (replicatedt every peer)

s

[ Transaction A ]

Transaction D }

[ Transaction B }

QD

Y )
BlockO
Genesis Block1 Block2
Block

[ Transaction G }

[ Transaction H ]

BLOCKCHAIN

Peekrto-Peer network

Client 1

Client2

7y

X

[
(|

/

&0

=,

[ Consensu%

Cryptography is used Xo
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the distributed ledger
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Cryptography and security in blockchains
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Application Layer
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End Transaction

namespace org.tradenetwork pragma solidity ~0.4.10; Contract Layer
asset Commodity identified by symbol contract Notary {
. . . {e String symbol} address public owner;
Th|S VISIOoN d|ag ram participant Trader identified by id mapping (bytes32 => address)
{o String id} public documents;
tr ti Trade { ca s
encompasses all aspects 2 oty comodity I o
- --> Trader newTrader} (uint docId) {...}
function tradeCommodity(trade) {...} }
related to blockchain ‘

technologies.
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Blockchain vs. Distributed DB

Blockchains maintain a log (aka a ledger) of all transactions since the
start of deployment
e.g. in Bitcoin, there is no direct record of the current state

The trust model is fundamentally different

Trust Boundary “Don’t send data indiscriminately!”
rusp Bdundary “Verify everything you receive!”
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\
“We tryst goch other™
“fe'%s us ﬂ“;ﬁfgrm westiidary

“We don't fully trust each other!”
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Outline

Session 1: Foundations
Concepts: Byzantine Consensus, Mining, Pobd&%ork, Smart Contracts
Original system: Bitcoin

Session 2: Beyond Bitcoin
Smart contracts
Platforms: Ethereum, Hyperledger

Session 3: Research
System insights
Researclirections, integration with Al

Session 4: Handm tutorial on Ethereum
Smart contract development and deployment
Tools for deploying and managing Ethereum
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