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The Ethereum Virtual Machine - An Overview

Runtime environment

● An infrastructure for running computer programs

● Software section
○ Instruction set

○ Libraries

○ Other running processes

● Hardware section
○ Working memory

○ CPU

○ Storage

○ Network



The Ethereum Virtual Machine - An Overview

Runtime environment - types

● Physical environments
○ Unrestricted / bare-metal

● Virtualized environments
○ Sandboxed

○ Isolated

Ethereum Virtual Machine

● Isolated runtime environment 
○ Limited access to other smart contracts



Accounts

Account types

● External accounts
○ Do not store the code

○ Controlled by public-private key pairs

● Contract accounts
○ Store the code

○ Controlled by the attached code



Accounts

Address space

● Shared by both external and contract accounts

Account storage

● Persistent key-value memory object

Account balance

● Wei = Ether’s sub-currency



Transactions

Transmission of one message

● Empty

● Payload

● Ether (Wei)

Message sent without destination address (or to null)

● Message payload → interpreted as EVM bytecode

● A new contract is created

Message sent to contract account address

● Message payload → interpreted as contract input data

● Contract executes



Gas

Compensation units for mining (validating) a transaction

● Miners (proof-of-work)

● Stakers (proof-of-stake)

Transaction originator (variable tx.origin)

● Creates the transaction

● Sets the gas amount
○ Possible exception when too little gas is given

● Sets the gas price



Gas

Gas metering and taxing

● Better gas economy

● Incentive for EVM executors (miners and stakers)
○ Gas price * gas amount

○ Possible leftover gas is refunded to the originator


