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a story of Ðaleks

Ð



back to the past         ⏰



back to the past... 

● 2008 - subprimes crisis

● 2008 - Bitcoin
○ Bitcoin: A Peer to Peer Electronic Cash System
○ Satoshi Nakamoto
○ 2009/01/03 - Block Genesis

 

● Bitcoin: the 1st blockchain
○ decentralized
○ without regulation
○ unfalsifiable
○ not anonymous
○ holds only bitcoin transactions
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https://bitcoin.org/bitcoin.pdf


1 - transaction

● sender

● receiver

● balance of bitcoin
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2 - block mining

● gather several transactions 
in a block

● miners solve a hard 
mathematical problem to 
choose the one who will 
add the block and trigger 
the transactions inside
(Proof Of Work)
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3 - blockchain

● each block has a 
fingerprint of the previous 
block (hash)
 

● to corrupt a block, we must 
modify all the following 
blocks 
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4 - network

● the blockchain is replicated 
in each node of the 
network
 

● if we want to corrupt a 
blockchain, we have to 
corrupt all blockchains 
before the next block 
adding
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Ethereum blockchain



a new type of blockchain
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● 2013 - Vitalik Buterin
○ was only 19 y.o.!

● blockchains are:
○ decentralized
○ replicated (distributed)
○ not regulated
○ use tokens
○ have blocks with financial transactions

● and what if we put programs in blockchains?
○ Ðecentralized applications

The Ethereum Experience

https://www.slideshare.net/ethereum/the-ethereum-experience


programs in blockchain
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● Ethereum Yellow Paper
● Gas Costs from Yellow Paper

● use of virtual machine
○ Ethereum Virtual Machine (EVM)

● transactions have the bytecode in payload
 

● execution of programs are conditioned
○ tokens are used to process instructions

■ ETH, ETC, ...
○ each instruction has a cost

■ gas

● nodes of network check outputs of programs

● Ethereum can be seen as kind of “slow” database/register

https://ethereum.github.io/yellowpaper/paper.pdf
https://docs.google.com/spreadsheets/d/1n6mRqkBz3iWcOlRem_mO09GtSKEKrAsfO7Frgx18pNU/edit#gid=0


transactions
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smart contract

bytecode in payload

etherscan.io

https://etherscan.io


einen Kraftstoff wie Benzin ♪♪
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● gas is used so as to evaluate:
○ costs of instructions
○ fees of transactions (TxFees)
○ value of transactions earned by miners

final cost of the transaction, earned by miner

wei = unit for gas

the amount of gas to burn to process the program of the smart contract, 
which depends to the amount of code to process

● the lower the price is, the less gainful the transaction is, 
the later the transaction will be mined

● allow to involve the cost of the transaction



TxFees in Ether based on gas
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Ether = Tx Fees = Gas Limit * Gas Price

ETH Gas Station

https://ethgasstation.info


Ðapps and gas
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● Ðapps must be optimized
○ choose the best functions
○ be aware with storage of data
○ use the more suitable types
○ decrease complexity of functions

 

● If the program is:
○ dirty
○ heavy
○ not enough well written

➔ may burn a lot of gas
➔ must be expensive in Ether



fungible tokens: ERC20
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● implemented by a lot of cryptocurrencies

● Ether ---> ERC20

● looks like common currencies

● e.g. we can burn 0.001 ETH



non-fungible tokens: ERC721
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● more for Ðapps

● CryptoKitties ---> ERC721

● looks like a token

● e.g. we cannot burn 
0.001 CryptoKitty

● cryptokitties.co
● ledgerlegends.com
● decentraland.org

https://www.cryptokitties.co/
https://ledgerlegends.com/
https://decentraland.org/


long live the 
chains...

● blockchains world is very 
bubbling

● Ethereum has an hardfork

● 2016/07: The DAO
● steal of 3,600,000 ETH
● upgrade made to fix the 

issue and make a rollback
● part of community wanted 

to remain to the original 
fork (Ethereum Classic) but 
not the others (Ethereum)
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https://www.ethereum.org/
https://ethereumclassic.org/


figures
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On  2018/06/18

for Ethereum network

● blockchain size is ~ 667 GB

● 15,722 nodes on Ethereum network
 

● 274.247 TH/s of hash rate
 

● 5,809,818 blocks
 

● +252,740,000 transactions
 

● 14.4 s for block time
 

● ~ 3 ETH for reward
 

● 1 ETH ~ 495 USD
 

● PoW hash algorithm: Ethash (keccak-256)
 

● etherscan.io
● bitinfocharts.com
● coinbase

https://github.com/ethereum/wiki/wiki/Ethash
https://etherscan.io/
https://bitinfocharts.com/
https://www.coinbase.com/charts


Ðecentralized applications



Ðecentralized applications
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● “Old” paradigms
○ sequential  -> 1 computer processing series of N instructions
○ parallel  -> 1 computer processing K (in N) instructions at the same time (threads)
○ distributed  -> X computers processing samples of the N instructions

 

● Decentralized paradigms
➔ X computers processing at the same time the N instructions
➔ programs are duplicated in computers
➔ no more unique server or backend which hosts the program

➔ no authorities to trust
➔ no centralisation to fail
➔ but slower than centralized solutions



layers of Ðapps (1)
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The Ethereum Experience

https://fr.slideshare.net/ethereum/the-ethereum-experience


layers of Ðapps (2)
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architecture of web Ðapps (1)
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local 
blockchain

(dev)
blockchain 

network
(prod)web server

smart contract 
ABI

web app

hosting

inclusion

deployment

web browser
smart contract 

sources

compilation



architecture of web Ðapps (2)

Ethereum 
blockchain

(dev)
Ethereum 
network
(prod)web server

smart contract 
sources

(.sol)
smart contract 

ABI
(.js, .json)

web app
(.html, .css, .js, ...)

hosting

compilation

inclusion

deployment

web browser

https://www.ethereum.org/
https://www.ethereum.org/
https://www.javascript.com/
https://developer.mozilla.org/en-US/docs/Web/Guide/HTML/HTML5
https://developer.mozilla.org/en-US/docs/Web/CSS/CSS3
https://www.javascript.com/
https://metamask.io/
http://solidity.readthedocs.io
http://truffleframework.com/ganache/
http://truffleframework.com/


smart contracts   ✍



smart contracts

common things

● have balance of tokens and unique address

● the code is law

● hosted in the blockchain

● once deployed, cannot be
○ removed
○ modified

● if bugs or flaws appear
○ write a new contract!

● must be optimized and well written
○ ownership
○ costs
○ tokens
○ ...
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Solidity

http://solidity.readthedocs.io


Solidity
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● 2014, Gavin Wood, Ethereum project

● Influenced by JavaScript, Python, C++
 

● Last release: 0.4.24
 

● For smart contracts supported on
○ Ethereum blockchains
○ Hedera hashgraph
○ ...

 

● Light API, few data structures, few data types

On  2018/06/18

● on GitHub
● web site

https://github.com/ethereum/solidity
https://solidity.readthedocs.io


Solidity - types
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Solidity - functions
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Solidity - modifiers
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Solidity - inheritance
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Solidity - payable
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Solidity - events
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Solidity - ownership and ERC721
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Solidity - Application Binary Interface
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Web3

https://web3js.readthedocs.io


web3
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common things about the 
decentralised web
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● Ethereum JavaScript API

● implementing JSON RPC specifications

● used so as to deal with smart contracts on 
blockchains

● allows to interact with a local/remote Ethereum 
node

http://www.jsonrpc.org/


web3 - set up
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web3 - call external functions of contracts
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web3 - listen to events thrown by contracts
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conclusion ƶ



about Ðapps
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and blockchains
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● blockchains provide
○ persistance
○ decentralization
○ missing of regulation
○ immutability of records

● blockchains may be slow
○ need to mine a block containing the 

transaction to trigger contracts and calls

● apps may have decentralized parts:
○ logic
○ traces
○ some features

● apps might need centralized parts:
○ massive storage
○ legacy features



then?
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new types of ledgers
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● other solutions may be used with blockchains, e.g.:

➔ Hyperledger
○ Linux Foundation
○ massive toolbox
○ private blockchain, ...

● hashgraph can replace blockchains and host Ðapps:

➔ faster, higher number of transactions, more 
regulated

➔ faster consensus

https://www.hyperledger.org/
https://www.iota.org/
https://www.hederahashgraph.com/


thanks! :)



demos Ȅ



demo - creation of new dalek (transaction, MetaMask)
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demo - boost a poney (transaction with ETH, MetaMask)
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demo - Ganache
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demo - bytecode to opcode (Ganache + Etherscan)
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demo - script (use Truffle console and Ganache)
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links (⌐□_□)



Tools

● BitInfoCharts
● Coinbase
● Ethereum Natural Specification Format
● Ethereum Network Status
● Ethernodes
● Etherscan
● Etherscan gas price
● Etherscan ByteCode to Opcode Disassembler
● ETH Gas station
● Ganache
● Geth
● Infura
● Loom
● Metamask
● Mist
● Open Zeppelin
● Porosity
● Remix IDE
● State of the ÐApps
● Truffle
● Web3

https://bitinfocharts.com/
https://www.coinbase.com
https://github.com/ethereum/wiki/wiki/Ethereum-Natural-Specification-Format
https://ethstats.net/
https://www.ethernodes.org
https://etherscan.io/
https://etherscan.io/chart/gasprice
https://etherscan.io/opcode-tool
https://ethgasstation.info/
http://truffleframework.com/ganache/
https://github.com/ethereum/go-ethereum/wiki/geth
https://infura.io/
https://loomx.io/
https://metamask.io/
https://github.com/ethereum/mist
https://openzeppelin.org/
https://github.com/comaeio/porosity
https://remix.ethereum.org
https://www.stateofthedapps.com/
http://truffleframework.com/
https://github.com/ethereum/wiki/wiki/JavaScript-API
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source code (^_^)



sources - Arena.sol (1)



sources - Arena.sol (2)



sources - DalekFactory.sol



sources - ERC721.sol



sources - Ownable.sol



sources - PoneyFactory.sol



sources - PoneyOwnership.sol



sources - index.html



sources - app.js (1)



sources - app.js (2)



sources - app.js (3)



sources - migrations JS file

1_initial_migration.js

2_deploy_contract.js



sources - commands for console

# Init folder with Truffle framework
$ truffle init

# Create a Foo contract with Truffle (creates test files, ...)
$ truffle create contract Foo

# Define a migration to use to deploy to blockchain
$ truffle create migration code_migration_xxx

# Compile Solidity sources with Truffle
$ rm -rf build/contracts/*
$ truffle compile

# Add in truffle.js a new network (name, host, port, network id)

# Migrate contracts to the blockchain 
$ truffle migrate --network name-of-network

# Debug mode on the blockchain
 $ truffle console --network name-of-network




