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Blocktime and Gas
● Gas Price set by Miner

● Gas price ~59 gwei

● Miner decides which transaction at which 
gas price to include
● Market for TX

● Gas price too low, longer waiting time until 
TX will be included

https://www.ethgasstation.info/
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Blocktime and Gas
● Block time: ~14-15s

● Ice age

● Smart Contracts are turing complete
● Every instruction needs to be paid for 

(example)

● Gas price / Gas limit by miners
● 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
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Account vs UTXO - Introduction
Account-based
● Global state stores a list of accounts with balances 

and code

● Transaction is valid if the sending account has 
enough balance

● Balance on sender is deducted, new balance

● Signature must match sending account

● If the receiving account has code, the code runs, and 
state may be changed

UTXO-based
● Every referenced input must be valid and not yet 

spent

● Total value of the inputs must equal or exceed the 
total value of the outputs

● You always spend all outputs

● Transaction needs to execute successful a script to 
determine if input is valid

 

5 Miner

https://markets.businessinsider.com/news/currencies/crypto-exchange-bitfinex-ethereum-tether-transaction-fees-error-deversifi-2021-9
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Solidity - https://solidity.readthedocs.io 
● Version Pragma - reject compiled with specific compiler versions

// SPDX-License-Identifier: 

pragma solidity ^0.8.9; //not before 0.8.9, not after 0.9.0

● Comments
// This is a single-line comment.

/*

This is a

multi-line comment.

*/

● Contract with State Variables (state change is expensive!)
pragma solidity ^0.8.9;

//minimal contract

contract Example1 {

    uint256 counter;

}

https://learnxinyminutes.com/docs/solidity/ 
https://solidity.readthedocs.io 

https://solidity.readthedocs.io/
https://learnxinyminutes.com/docs/solidity/
https://solidity.readthedocs.io/
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Solidity - https://solidity.readthedocs.io  
● Types

● bool: true and false, int / uint (int8, int16, …, int256),  address: 20 bytes, fixed size arrays: bytes1, bytes2, 
bytes3, ..., bytes32, variable sized: bytes (push), strings

● Structs

struct Account {

  string name;

  uint256 amount;

}

● Mapping

mapping (address => uint256) accounts; //mapping with basic types
mapping (uint256 => Account) accounts; //mapping with structs

https://solidity.readthedocs.io/
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Solidity – Basics
● Arrays

string[] names

uint256 newLength = names.push("John");

● Another contract
pragma solidity ^0.8.9;

contract Example2 {

    struct Account {

string name;

uint256 amount;

    }
    uint256 public counter;

    mapping (uint256 => Account) accounts;

}

● State changing/non-state changing
function get(uint256 nr) public view returns 
(string memory) {

    return accounts[nr].addr;

}

function set(uint256 nr, string memory name) public 
{

    require(owner == msg.sender);

    accounts[counter++] = Account(name, nr);

}

● Read state variables
● “view”/”pure” function does not modify state

● Reads “for free”, “pure” does not even read e.g., 
2+2

http://solidity.readthedocs.io/en/v0.4.21/contracts.html
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Example
● Installation

● npm install

● npx webpack

● npx webpack-dev-server

● Open Browser: http://localhost:8080/

https://github.com/tbocek/FS21/tree/main/ethereum
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MetaMask
● MetaMask

● Browser plugin to make Ethereum transactions in 
browsers

● Manage your key pairs and sign blockchain transactions

● Use  javascript library - ethers.js  to call contracts

● Uses infura

● Remix IDE: https://remix.ethereum.org
● Use Notary.sol from 

https://github.com/tbocek/FS21/blob/main/ethereum/Not
ary.sol
 

● Alternatively, use IntelliJ solidity plugin and deploy via 
geth, parity, or a local test blockchain

https://docs.ethers.io/v5/
https://infura.io/
https://remix.ethereum.org/
https://github.com/tbocek/FS21/blob/main/ethereum/Notary.sol
https://github.com/tbocek/FS21/blob/main/ethereum/Notary.sol
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ERC20
● ERC20 is a technical standard for smart 

contracts on the Ethereum blockchain for 
implementing tokens
● proposed on November 19, 2015

● Mai 2021: more than 392’868 ERC20 token 
contracts:  …

● ERC20 Token (Simplified)
● No allowance / approval / transferFrom, also 

no Approval event

● Creator gets 1000 coins

● Before 0.8.0 - SafeMath

abstract contract SimpleERC20 {
    function totalSupply() public virtual returns (uint256);
    function balanceOf(address who) public virtual returns (uint256);
    function transfer(address to, uint256 value) public virtual returns (bool);
    event Transfer(address indexed from, address indexed to, uint256 value);
}
    string public constant name = "VSS-TOKEN";
    string public constant symbol = "VST";
    uint8 public constant decimals = 18;

    mapping(address => uint256) balances;
    uint256 totalSupply_;

    constructor() {
        totalSupply_ = 1000 * (10**18);
        balances[msg.sender] = totalSupply_;
    }
…

https://etherscan.io/tokens
https://soliditydeveloper.com/solidity-0.8
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