


OpenZeppelin’s thesis

There will be a built on blockchains and

This new, open economy will be

These teams to make sure that what they are
building is
OpenZeppelin will be a , allowing teams to
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Contracts

@openzeppelin/contracts@5.1.0
@openzeppelin/contracts-upgradeable@5.1.0

III Contracts

A library of modular, reusable, secure smart contracts
for the Ethereum network, written in Solidity.

v~ Leverage standard, tested, and community-
reviewed contracts.

+~ Most popular library in the industry.

~ Learn from best practices adopted by the
ecosystem.

~ Reduce your attack surface by reusing audited
code.

Z. OpenZeppelin



Section 1

How is the verge going to affect devs?
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How is smart contract state
stored?

Each account comes with a storage trie

Used for persistent data
ERC-20 balances, ERC-721 ownership, everything

Storage is divided in slots
Each account has 22°¢ slots available

Slots must be “warmed up” before use
You only pay the warm-up price once per tx

All slots are identical
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Stem (31 bytes)

suffix

Stem tree

Extension

Suffix Tree

Data

That all changes with the
verge

e All storage in the same (verkle) trie

Position in that shared trie is a combination of
account and offset (“slot number”)

Slots are gathered in buckets (aka extensions)
For a given account, consecutive slots are in the
same bucket (up to 256 slots)

Buckets are “warmed up”, not slots

So reusing slots in a given bucket is efficient
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Here’s the timeline.

Dencun Pectra The Verge
@ ®
March 13th 2024 ~ April 2025 ~2026?
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Disclaimer

Gas numbers shown in this presentation are NOT final.

Verkle implementation is still in progress.
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Common tokens
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Governance (with Timelock)
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Gas used
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mm  contracts/token/ERC721/ERC721.s0l @

@@ abstract contract ERC721

1itext, ER IER ERC721Me a, IERC721Er
// Token symbol

string private _symbol;

mapping(uint256 tokenId => address) private _owners;
struct TokenDetails {

address owner;
address approval;

mapping(address owner => uint256) private _balances;
struct AccountDetails {
uint256 balance;

mapping(address => bool) operators;

mapping(uint256 tokenId => address) private _tokenApprovals;
mapping(uint256 tokenId => TokenDetails) private _tokens;

mapping(address owner => mapping(address operator => bool)) private _operatorApprovals;
mapping(address owner

=> AccountDetails) private _accounts;

ddev Initializes y setting a "name” and a "symbol

ERC165, IERC721,

3,7 +64,7 @@ abstract cont

if (owner == address(@)) {
revert ERC721InvalidOwner (address(@));
}
return _balances[owner];
return _accounts[owner].balance;

@ abstract contract E IERC721M

fidev See {IERC721-is rovedForAll}.

function isApprovedForAll(address owner, address operator) public view virtual returns (bool) {
return _operatorApprovals[owner][operator];
return _accounts[owner].operators[operator];
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transferFrom on a “Normal ERC-7
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https://witness.verkle-gen-devnet-6.ethpandaops.io/tx?hash=0x8392b88383b22ea3a7ae822dfa7594651b6d39464fa8903496340df5754c5631
https://witness.verkle-gen-devnet-6.ethpandaops.io/tx?hash=0x6462301b788718119ce47c91ec3ae8198afca9448785e8ac7006b4bb7a1c51fe

ERC-721Packed
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The verge:

is NOT going to break you contracts

will impact the gas costs of all contracts,
including the “old” ones.

should be taken into consideration when
designing/optimizing you next contracts!



https://www.youtube.com/watch?v=XtxCjrX38XQ




