
SCALING ETHEREUM





Decrease Gas Fees
Increase Tx per sec
Increase Throughput

State Channels
Optimistic Rollup
ZK Rollup
Validium
Volition
Sidechains
Plasma

Goal:
1.
2.
3.

ETHEREUM SCALING



Deploy smart contracts called Channels
Parties involved put data and assets into the
channel
Do transactions off chain via signatures and
objects
Close channel and submit final state into
blockchain

How can we scale Auction House?

STATE CHANNELS



Oct 2023
https://inevit
ableeth.com/



SIDECHAINS

Separate blockchain from ETH
Could implement Plasma Framework



Oct 2023
https://inevit
ableeth.com/



“Trust-minimized L2s (Rollups) are chains that
can be exited by interacting directly with L1
alone, eliminating the need to rely on L2
operators for the security of the funds.”

-L2Beat.com

LAYER 2 ROLLUPS



ROLLUP STAGES



OPTIMISTIC ROLLUPS

Compute Transactions
Batch Transactions
Combine minimal data into a small proof
Submit proof the proof to main chain
Optimistically assume all proofs are valid
Have a challenge period to allow disputes



Oct 2023
https://inevit
ableeth.com/



OPTIMISTIC ROLLUPS

Sequencers
Validators

Proposers
Verifiers



Oct 2023
https://www.galaxy.com/insights/research/optimism-arbitrum-pt2-decentralization/



OPTIMISTIC ROLLUPS









Submit proofs onchain
Store and serve data off chain
9000 TPS
Finality for Transactions
Computationally heavy
Currently Application Specific

ZK ROLLUPS



Oct 2023
https://inevit
ableeth.com/



Oct 2023
https://vitalik.ca/general/2022/08/04/zkevm.html



Oct 2023
https://dewhales.substack.com/p/the-future-of-blockchain-scalability-291

TYPE 4



VALIDIUM

Submit proofs on-chain
Store and serve data off-chain
Execution of smart contracts off-chain
Good for privacy
9000 TPS



VOLITION

Same as Validium but has a choice to
choose on-chain and off-chain data
availability and smart contract execution



INTEROPABILITY

Cant do transaction between blockchains

Layer 0
OP Superchain
AVAX Subnet
Cosmos 
DOT



Oct 2023
https://crypto.com/university/what-are-layer-0-protocols



Oct 2023
https://crypto.com/university/what-are-layer-0-protocols



ORACLES

Hardware Oracle
Software Oracle
Human Oracle

Trusted Data injection into the blockchain.

Blockchain is a state machine, and it has no
way of getting data off chain on its own. 

Three types of oracles:
1.
2.
3.



Reputation Contract: Payment to add good nodes to
the network
Order-Matching Contract: Request to fetch some data
Aggregating Contract: Answering nodes come to
consensus on whose data are to be accepted.

Oracles can be decentralized too.

Chainlink is the largest decentralized oracle service.

Chainlink is an EVM blockchain that uses POS.

Chainlink operates with 3 categories of smart contracts:
1.

2.
3.

ORACLES



BRIDGES

Native
Oracle Based
Arbitrary Message (AMB)
Liquidity Network

Allows data transfer and transactions between
blockchains.

Types of Bridge:



BRIDGES EXAMPLE: HYPERLANE











BRIDGE MATRIX



Resources Used:
https://coinsbench.com/about-evm-opcode-gas-ethereum-accounts-9f0896f09d04
https://ethereum.org/
https://hardhat.org/
https://docs.ethers.io/v5/
https://www.openzeppelin.com/
https://takenobu-hs.github.io/downloads/ethereum_evm_illustrated.pdf
https://www.skillsoft.com/


