
What I will be going over

●What a Smart Contract is
●The uses of a Smart Contract
●The difference between a Call and a Send Transaction
●The difference between a EOA and a Contract Account
●Why we should not store a large amount of data on the Blockchain



Why are Smart Contracts Important?

●Eliminates the need to to trust
●“I will X if Y”
●Examples:
–I will give you the deed if you buy at the listed price
–I will notarize this document if you provide the info
–I will record your vote if you validate your identity
–I will give you the winnings if the Toronto Raptors win



What is a Smart Contract?

“A smart contract is a set of promises, specified in 
digital form, including protocols within which the 

parties perform on these promises.” 
- Nick Szabo



What is a Smart Contract?

“A canonical real-life example, which we might 
consider to be the primitive ancestor of smart 

contracts, is the humble vending machine” 
- Nick Szabo
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What is a Vending Machine?

●1) Alice selects an item
●2) Alice puts money into the machine
●3) Crab Cola is dispensed



What is a Vending Machine Contract?

●1) See all of the drink tokens available  
●2) Send a Transaction to the Smart Contract
●3) Smart Contract sends back the Crab Cola Token



Vending Machine Contract in Action
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Sending a Transaction to a Contract
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Sending a Transaction to a Contract
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Sending a Transaction to a Contract

Vending Machine Contract

You – 0x6d7...

CRAB

0.496 ETH
0xe6a…



Sending a Transaction to a Contract

●Costs GAS to send the initial Transaction + every operation
–External Account → Node → Ethereum Blockchain Network
●Processing is done by ALL full nodes in the network
–Processing is done “inside” of the Ethereum Network
●Changes the state of the Blockchain
●Returns the Transaction Hash (Receipt)



Send Disambiguation

●Web3js – web3.eth.sendTransaction()
●Solidity - <address>.send()



Process of Sending a Transaction

*** Runs on ALL full nodes in the Network ***
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Process of Sending a Transaction

*** Runs on ALL full nodes in the Network ***



How does a Transaction look like in 
Web3.js?
●web3.eth.sendTransaction(“0xabc…” {DATA})

●OR

●web3.eth.Contract.functionName().send()

●OR

●web3.eth.Contract.buyToken(“CRAB”).send()



Sending a Transaction to a Contract
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Sending a Transaction to a Contract

Vending Machine Contract

You – 0x6d7...

CRAB

0.496 ETH
0xe6a…



Example of a Successful Transaction



Calling a Smart Contract

●Costs no GAS
–External Account → Node → Local Node Blockchain
●Processing is done on the node
–Processing is done “outside” of the Ethereum Network
●Does NOT change the state of the Blockchain
●Returns the actual value



Process of Calling

*** Runs on ONE Node ***



Process of Calling an External Account

*** Runs on ONE Node ***



Process of Calling a Smart Contract

*** Runs on ONE Node ***



How does a Call look like in Web3.js?

●web3.eth.call({DATA});

●OR

●web3.eth.Contract.functionName().call()

●OR

●web3.eth.Contract.getMenu().call()



Vending Machine Contract in Action
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Vending Machine Contracts in Action
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Vending Machine Contracts in Action

Vending Machine Products
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Let’s Deploy a Smart Contract!



How a Transaction works

Ethereum Network
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How a Transaction works

Ethereum Network
You – 0x6d7...

Smart Contract

1 Ether0.99 Ether



How to get test Ether
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How to get test Ether
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How to get test Ether
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Using Transactions to make a Smart 
Contract

You – 0x6d7...

0xe6a...

Ethereum Network

0.99 Ether1 Ether



Sending a Transaction to a Smart Contract

You – 0x6d7...
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What is an ABI?

●Specifies how the contract is called
●Address is where the contract lives
●ABI is how to talk to the contract



Sending a Transaction to a Smart Contract

You – 0x6d7...

0xe6a… + ABI + data

0xe6a…

Ethereum Network

0.99 Ether0.98 Ether



0xe6a…

What does Outside of the Ethereum 
Network mean?

1 ETH
Vending Machine Contract

You – 0x6d7...

Get Menu



Calling a Smart Contract
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Calling a Smart Contract
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Calling a Smart Contract

You – 0x6d7...

0xe6a… + ABI + getMenu()

0.98 Ether



Menu
Crab Cola
Crab Classic
Crab Max

Calling a Smart Contract

You – 0x6d7...
0.98 Ether



Rule of GAS

If the Ethereum Network is doing the processing, 
it WILL cost GAS



GAS costs

●Within the Ethereum network, it costs GAS to do EVERYTHING
–Transaction → Set Value
–Transaction → Add 1 + 1
●Outside of the Ethereum network, it costs NO GAS but you CANNOT 
CHANGE STATE on the network
–Call → Get Value
–Call → Add 1 + 1



GAS costs using Transactions
Inside of the Ethereum Network Outside of the Ethereum Network

Set value Get value
Add 1 + 1 Add 1 + 1



NO GAS costs using Calls
Inside of the Ethereum Network Outside of the Ethereum Network

Set value Get value
Add 1 + 1 Add 1 + 1



Types of different Accounts

●Externally Owned Account
●Contract Account



Similarities between EOA and Contract 
Accounts
●Has an Address
●Has an Account Nonce
●Has a Balance



Difference between the Accounts?

●Externally Owned Account
●Contract Account



Externally Owned Account

●Has no Ethereum Virtual Machine code associated with it



Difference between the Accounts?

●Externally Owned Account
●Contract Account



Contract Account

●Also called an Autonomous Object
●Has Ethereum Virtual Machine Code associated with it
●Can manipulate its storage



Cases to Call?

●Want to test out what the result would be
–Dry run
●Want to get a value that is stored on the Blockchain



Cases to Send Transaction?

●Want to change state on the Blockchain
–Sending another person Ether
–Verifying documents
–Storing data



GAS costs



Why should I not store data?

●Storage is expensive
●Storage is VERY expensive
●A base Transaction costs 21,000 GAS
●Storing “Hello World!” costs 20,000 GAS
●Getting the “Hello World!”
–Costs 800 GAS Internal (Transaction) to the EVM
–Costs 0 GAS External (Call) to the EVM



How Expensive is Storage?

●Storing 256 bits of data costs 20,000 GAS
●1 word = 256 bits
●256 bits = 32 bytes = 1 word
●32 bytes = 0.03125 kilobytes
●0.03125 kilobytes = 0.00003125 megabytes



Example

= 358.3 kB
(358,297 bytes)



How Expensive is Storage?

●358,297 bytes / 32 = 11196.78125 = 11197 words
●11197 words * 20,000 GAS + 21,000 GAS = 223940000 GAS
●223,940,000 GAS * 100 Gwei = 22,394,000,000 Gwei
●22,396,100,000 Gwei = 22.3961 ETH
●22.3961 ETH = 35,898.48 CAD
●Gas Limit of a Block is 10,000,000 GAS



Example

= 8.0 kB (7,951 bytes)



How Expensive is Storage?

●7,951 bytes / 32 = 248.46875 = 249 words
●249 words * 20,000 GAS + 21,000 GAS = 5,001,000 GAS
●5,001,000 GAS * 100 Gwei = 500,100,000 Gwei
●500,100,000 Gwei = 0.5001 ETH
●0.5001 ETH = 795.28 CAD



Where can I store data?

●IPFS
●Swarm
●Database



Where do Smart Contracts fit into a 
Decentralized Application?

Smart Contracts are the back end of a 
Decentralized Application



What we learned

●What a Smart Contract is
●The uses of a Smart Contract
●The difference between a Call and a Send Transaction
●The difference between a EOA and a Contract Account
●Why we should not store a large amount of data on the Blockchain
●Smart Contracts act as the back end of a Dapp










