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If you are here for multidimensional resource pricing:
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2. A Modular Vision



1. Why Rollups?



Execution Chains



Execution Chains

first special-purpose 
execution chain



Execution Chains

first special-purpose 
execution chain

first general-purpose 
execution chain



Execution Chains

● goals: max functionality, max throughput
● but: need to ensure security!

first special-purpose 
execution chain

first general-purpose 
execution chain
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run the chain locally

● chain throughput limited by 
consumer hardware 
capabilities

● “everyone validating 
everyone’s transactions” 
doesn’t scale!
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● everyone (who has the 
money) can run the chain on 
expensive servers in 
datacenters

● high throughput
● on disagreement (without 

local node):
○ go with majority (51% can 

rewrite rules) or
○ halt and recover via social 

layer

automate!
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Optimistic Rollups

● apply changes optimistically
● anyone can submit fraud proofs 

(requires 1 of N honest nodes!)
● fraud proofs are automatically 

resolved on settlement platform

● if data unavailable: operator can 
steal funds

ZK-Rollups

● use cryptographic magic (zero 
knowledge proofs) to ensure 
computational integrity

● validity proofs are automatically 
verified on settlement platform

● if data unavailable: operator can 
lock users out

=> need to guarantee data availability!        .

scaling approach: sampling + erasure coding



2. A Modular Vision
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settlement data availability
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execution chain

settlement chain



Enshrined Rollup

● 1:1 (tight) coupling of execution 
chain and settlement chain

● same level of security as a pure 
execution chain



Multichain Vision
● fractured security
● insecure bridges
● duplicated complexity



Shared Settlement Chain

● shared (pooled) security
● secure bridges



Ethereum a Few Years Ago

Ethereum

Pure Execution Chain

● PoW security
● Rollups not yet a thing
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Beacon Chain

● empty
● much stronger PoS security



Ethereum Today
Hybrid Execution / Settlement Chain

● PoS security
● Very limited (& expensive) data availability
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Side Note: On Security

2 sources of increased post-merge security:

● PoW -> PoS:
○ more efficient, only have to offset lost interest on locked ETH
○ more effective, faults are attributable & can be punished

● End of PoW: no more mining rewards
=> much improved monetary properties
=> higher expected monetary premium (in the long run)
=> higher total ETH market cap
=> can buy more security



Ethereum Today
Hybrid Execution / Settlement Chain

● PoS security
● Very limited (& expensive) data availability



Ethereum Next Year: Proto-Danksharding (EIP-4844)
Hybrid Execution / Settlement Chain

● PoS security
● Improved data availability



Ethereum Soon™ After: Danksharding

● high data availability
● can host multiple high-throughput rollups
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The Future Role of the “eth1” Chain

currently: hybrid execution / settlement chain

possible future directions:

● stay a hybrid chain
● turn over time into primarily a settlement chain
● introduce separate settlement chain, turn “eth1” back into primarily an 

execution chain





“eth1”



The Future of the EVM

● not certain that future high-throughput execution chains will be EVM based
● many possible EVM performance improvements once no longer 

constrained by minimal consumer hardware
● but: also many other innovative high-throughput blockchain VMs
● open question: implications for

○ clients
○ programming languages
○ tooling
○ …
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EVM Equivalence?

Pro:

● standardization
● multiple existing client 

implementations
● potential future enshrined fraud 

/ validity proof support
● defer to L1 governance

Contra:

● slower iteration speed of L1
● L2-specific functionality
● L1 and L2 operate at different 

scales, shared VM might not be 
optimal

=> potential for the best of both worlds with a standardized L2 EVM spec?
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Summary

● Traditional blockchains have to trade off security and scalability, rollups 
solve this by outsourcing security to settlement chains

● Ethereum’s vision: become the primary settlement chain
● We are still at the beginning of that transformation, implications for 

different parts of the ecosystem will only emerge over time
● Ethereum will (likely) continue to also have execution chain ambitions!



Thank you!
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