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DSA – Lecture 1 : Bitcoin / Ethereum

◼ “Issues” with Bitcoin

◼ Slow development, implementing new features difficult

◼ SegWit vs. BTU (segregated witness vs. increasing block size 

voting)

◼ Bitcoin Script limited

◼ Lightning network

◼ Ethereum (1 ETH ~230$)

◼ Generalized blockchain (loops, arithemitcs, etc. )

◼ «Blockchain 2.0» with smart contracts

◼ White paper released in December 2013, release July 2015

◼ Ethereum foundation located in Zug (initiator known) - non-

profit foundation

◼ Mining reward ~ block every ~14s – ~3 (2) ETH Vitalik Buterin

https://bitcoinmagazine.com/articles/countdown-segwit-these-are-dates-keep-eye/
https://cryptowat.ch/kraken/ethusd
https://github.com/ethereum/wiki/wiki/White-Paper


Ethereum History

◼ Olympic (past) – released 09.05.2015

◼ Last Ethereum Proof-of-Concept series

◼ “Olympic will feature a total prize fund of up to 25,000 ether” (now 15.6m USD)

◼ Frontier (past) - released 30.07.2015

◼ Main public network, “Beta”/use at your own risk

◼ Homestead (past) - released 03.14.2016

◼ Public network considered “stable”, Integrate critical protocol changes

◼ Metropolis (Byzantium, now) - released 16.10.2017

◼ Initial supports for ZKP (private smart contracts), reducing mining reward to 3 ETH

◼ Metropolis (Constantinople, future) (Testnet Ropsten, 14.10.2018)

◼ Foundations for proof-of-stake, account abstraction (define external accounts with 
smart contract)

◼ Serenity (future)

◼ Scalability, proof-of-stake, Sharding, ZKP

https://blog.ethereum.org/2015/05/09/olympic-frontier-pre-release/
https://medium.com/digitalassetresearch/understanding-byzantium-what-it-represents-to-the-ethereum-network-9de3d00d552a
https://www.coindesk.com/testing-for-ethereums-upcoming-hard-fork-is-being-delayed/
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Ethereum Stats

◼ Basic Stats

◼ 2nd (again) in market cap ~ 23b USD

◼ Transactions (highest ~15 TPS) 

470’000 per day

◼ Blocksize ~25KB

◼ Accounts (46mio)

https://www.etherchain.org/charts
https://coinmarketcap.com/
https://etherscan.io/chart/tx
https://etherscan.io/chart/blocksize
https://www.etherchain.org/charts/totalAccounts


Ethereum Nodes

—Ethereum Network Status: https://ethstats.net/

Over 15’000 Nodes

*02. October 2018

https://ethstats.net/


Ethereum Stats

◼ 102mio ETH supply (stats)

◼ Increasing difficulty

◼ Mining in pools

◼ «ethpool» ~25%

2016

2017

https://ethstats.net/
https://etherchain.org/statistics/miners


Blocktime and Gas

◼ Block time: ~14-15s

◼ Ice age

◼ Contracts are turing complete

◼ Every instruction needs to be paid for (example)

◼ Gas Price / Gas Limit by TX

◼ If you run out of gas, state is reverted, ETH gone

https://www.cryptocompare.com/coins/guides/what-is-the-ethereum-ice-age/
http://etherscan.io/remix?txhash=0x0866b19264d5f6c1b2040353557f0c057f95fb51a0de0209012d87b26bf201f2
http://gavwood.com/paper.pdf


Gas: Ethereum’s Fuel

◼ Price that is paid for running a transaction or 

a contract

◼ Should match the HW resources

◼ Similar to the use of Kilowatts (kW) for 

measuring electricity in your house

◼ Current Price: https://ethgasstation.info

Current Gas Price (02.10.18): 8.6 Gwei

◼ Every instruction needs to be paid for in 

advance

◼ If you run out of gas, state is reverted, ETH 

gone

◼ Computation on EVM is "very expensive“: 

every contract is run on every full Ethereum 

node

◼ Result on every node is the same

◼ Global computer, always running, always 

correct

◼ For now, proof of work (PoW)

◼ But difficult with ASIC (memory-hard), starts

at 1GB RAM for full node and miner (2GB 

RAM should be enough)
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https://ethgasstation.info/
https://en.wikipedia.org/wiki/Ethereum#Virtual_Machine
https://github.com/ethereum/wiki/wiki/Ethash
https://gavofyork.gitbooks.io/turboethereum/content/mining.html


Quiz

URL: b.socrative.com/student/

Room: HSR
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https://b.socrative.com/student/


What is an ICO

◼ An initial coin offering (ICO) is a means of 

crowdfunding

◼ Tokensale - release of a new cryptocurrency

◼ 1490 listed cryptocurrencies with a 

marketcap, 4942 with coinlib.io

◼ ICOs vs IPOs

◼ ICO little regulation, IPO are heavily 

regulated

◼ ICO short in duration, IPO much longer

◼ IPO are exclusive, ICO are open to anyone

◼ TechCrunch: Over 1000 Crypto Projects Are 

Considered ‘Dead’ Now

◼ ICOs delivered at least 3.5x more capital 

to blockchain startups than VC since 2017

◼ Wall Street Journal: 20 percent of all ICOs 

are fraudulent

◼ SATIS Group Report: ‘78% of ICOs are 

Scams’

https://coinmarketcap.com/all/views/all/
https://coinlib.io/coins
https://cointelegraph.com/news/techcrunch-over-1000-crypto-projects-are-considered-dead-now
https://deadcoins.com/
https://techcrunch.com/2018/03/04/icos-delivered-at-least-3-5x-more-capital-to-blockchain-startups-than-vc-since-2017/
https://cryptoslate.com/satis-group-report-78-of-icos-are-scams/


Total amount raised by all ICOs in total ($)

Source: icodata.io

https://www.icodata.io/stats/2018


Total amount raised by all ICOs in total ($mln)

Source: Coinschedule

Source: PwC Report

https://www.coinschedule.com/


ICO countries and categories

Number of projects Total Raised

Country % of Projects Total Raised

1 USA 16.3% 875m $

2 UK 9.6% 173m $

3 Singapore 7.5% 316m $

4 Russia 7.2% 1003m $

5 Switzerland 6.8% 540m $

6 Estonia 4.1% 35m $

7 Australia 3.2% 31m $

Country % of Projects Total Raised

1 Russia 7.2% 1003m $

2 USA 16.3% 875m $

3 Switzerland 6.8% 540m $

4 Singapore 7.5% 316m $

5 UK 9.6% 173m $

6 Estonia 4.1% 35m $

7 Australia 3.2% 31m $

Source: icowatchlist

https://icowatchlist.com/statistics/geo


ICO countries and categories
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Quiz

URL: b.socrative.com/student/

Room: HSR
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https://b.socrative.com/student/


Java & JavaScript web3 examples

◼ VSS recap

◼ Examples https://github.com/tbocek/DSA-

web3

◼ Install MetaMask or your own client

◼ Run server locally

◼ Notarize

◼ Testonator

◼ Truffle/Ganache, but with JUnit

◼ Runs with latest Solidity

◼ Web3 – generate wrapper for SC

◼ Testonator – use SC directly

◼ Run web3 with rinkeby
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https://github.com/tbocek/DSA-web3
https://github.com/ICOnator/Testonator
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Questions?

Prof. Dr. Thomas Bocek thomas.bocek@hsr.ch

Roman Blum roman.blum@hsr.ch

mailto:thomas.bocek@hsr.ch
mailto:roman.blum@hsr.ch

