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Understanding Blockchains
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Historical perspective
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Status today: the Blockchain hype
Bitcoin gold rush

15 percent of top global banks rolled out full-scale commercial blockchain 
products in 2017

Goldman Sachs alone investing half a billion USD

Blockchain became national storage technology in Estonia

Blockchain storage strategy and regulations in Netherlands

Microsoft declares άblockchainέ as a άmust winέ technology for the Azure 
platform and business

IBM unveils new blockchain-oriented 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, and many others

Hottest topic at many societal, industrial, and academic conferences

ZHANG, VITENBERG, JACOBSEN, 
SADOGHI, TABATABAEI © 2018



Blockchain 101
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Distributed Ledger Technology (DLT)



Cryptography and security in blockchains

Encryptdata: 

PublicKey Encryption

Prevent modification: 
Hashed Linked List

Insert new blocks: 
Proof-of-Work

Execute transactions: 
Smart Contracts

Query the blockchain:
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Blockchain 
Reference 
Architecture
This vision diagram 
encompasses all aspects 
related to blockchain 
technologies. 

Upper layers capture 
application semantics 
and their 
implementation.

Lower layers are 
concerned with 
technical system details.
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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
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Outline
Session 1: Foundations

Concepts: Byzantine Consensus, Mining, Proof-of-Work, Smart Contracts

Original system: Bitcoin

Session 2: Beyond Bitcoin
Smart contracts

Platforms: Ethereum, Hyperledger

Session 3: Research
System insights

Research directions, integration with AI

Session 4: Hands-on tutorial on Ethereum
Smart contract development and deployment

Tools for deploying and managing Ethereum

ZHANG, VITENBERG, JACOBSEN, 
SADOGHI, TABATABAEI © 2018


