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Graph density



Wikipedia



Information is not about the individual pieces of data
Itʼs about the links between them



https://openzeppelin.com

Etherscan



Graph density for subgraphs
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Subgraph A: How would you retrieve the top 100 holders?



https://openzeppelin.com

Subgraph B: How would you retrieve the top 100 holders?
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Subgraph B: What about other ERC20 transfers batched in the same transaction?



https://openzeppelin.com

Subgraph B: What about other tokens held by the same user?



https://openzeppelin.com

Guidelines for building good subgraphs

● Create entities for high level concepts (tokens, balances, authorizations, loans)

● Create entities for low level objects (addresses, events, transactions)

● Provide as many crosslink as possible between entities

● Design your contracts so that everything can be indexed using only events.



https://openzeppelin.com

Building complex queries with dense subgraphs

{
  erc20Contract(id: "<token-address-in-lowercase>") {
    name
    symbol
    totalSupply { value }
    balances(
      first: 100,
      orderBy: value,
      orderDirection: desc,
      where: { account_not: null }
    ) {
      account { id }
      value
    }
  }
}

ERC20 details, including total supply, and balances of the 100 biggest holders
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Building complex queries with dense subgraphs

{
  account(id: "<user-address-in-lowercase>") {
    ERC20balances {
      contract { name, symbol, decimals }
    value
      transferFromEvent {
        transaction { id, timestamp, blockNumber }
        to { id }
        value
      }
      transferToEvent {
        transaction { id, timestamp, blockNumber }
        from { id }
        value    
      }
    }
  }
}

All ERC20 balances and corresponding transfers, with details about the tokens, for a account (user) 
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Building complex queries with dense subgraphs

{
  erc20Contract(id: "<erc20-with-accesscontrol-address-in-lowercase>") {
    name
    symbol
    decimals
    totalSupply { value }
    asAccount {
      asAccessControl {
        admins: roles(where: { role: "0x0000000000000000000000000000000000000000000000000000000000000000" }) {
          members {
            account {
              address: id
              balance: ERC20balances(where: { contract: "<erc20-with-accesscontrol-address-in-lowercase>" }) {
                value
              }
            }
          }
        }
      }
    }
  }
}

ERC20 balances of all administrators or the access-control powered token





OpenZeppelin subgraphs



@openzeppelin/subgraphs

A library for easily building modular dense subgraphs.

Modules available now:
ERC20, ERC721, ERC1155, Ownable, Accesscontrol, Pausable, Timelock



https://openzeppelin.com

Content of @openzeppelin/subgraphs

● For each module, the library provides:
○ A schema of the corresponding entities

○ A datasource template that listen to events

○ Indexing logic in assembly script

● The library also provides a complete schema with all modules enabled 

● Subgraphs can be assembled manually or using @amxx/graphprotocol-utils

Note: Indexing only uses event handlers (no function handlers). Indexing  such subgraphs doesnʼt require access 
to a node with trace API enabled. Amount of function calls are minimal to improve indexing performance.



https://openzeppelin.com

Creating a custom subgraph with @openzeppelin/subgraphs
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Automated build with @openzeppelin/subgraphs and @amxx/graphprotocol-utils

● Describe you application (config.json)

● Generate custom schema and manifest

{
  "output": "generated/sample.",
  "chain": "mainnet",
  "datasources": [
    { "address": "0xB1C52075b276f87b1834919167312221d50c9D16", "startBlock":  9917641, "module": [ "erc721",   "ownable"       ] },
    { "address": "0x799DAa22654128d0C64d5b79eac9283008158730", "startBlock":  9917642, "module": [ "erc721",   "ownable"       ] },
    { "address": "0xC76A18c78B7e530A165c5683CB1aB134E21938B4", "startBlock":  9917639, "module": [ "erc721",   "ownable"       ] },
    { "address": "0x001d1cd0bcf2e9021056c6fe4428ce15d977cfe0", "startBlock": 11127634, "module": [ "erc1155",  "ownable"       ] },
    { "address": "0xA3B26327482312f70E077aAba62336f7643e41E1", "startBlock": 11633151, "module": [ "erc20",    "accesscontrol" ] },
    { "address": "0x3d85004fa4723de6563909fabbcafee509ee6a52", "startBlock": 12322496, "module": [ "timelock", "accesscontrol" ] }
  ]
}

npx graph-compiler                                               \
  --config sample.json                                           \
  --include node_modules/@openzeppelin/subgraphs/src/datasources \
  --export-schema                                                \
  --export-subgraph



Our mission is to protect 
the open economy

OpenZeppelin is a software company that 
provides security audits and products for 
decentralized systems.

Projects from any size — from new startups to 
established organizations — trust OpenZeppelin 
to build, inspect and connect to the open 
economy.
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4+ million downloads

Security and 
Reliability

Build

ManageInspect
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Security, Reliability and
Risk Management

OpenZeppelin provides a complete suite 
of security and reliability products to build, 
manage, and inspect all aspects of software 
development and operations for Ethereum 
projects.

200+ audits



@openzeppelin/subgraphs
docs.openzeppelin.com

forum.openzeppelin.com
defender.openzeppelin.com



ContactLearn more

openzeppelin.com/contracts
forum.openzeppelin.com
docs.openzeppelin.com

 .  @amxx
hadrien@openzeppelin.com

Thank you!
To learn more about OpenZeppelin Subgraphs join our workshop on July 28th! 
zpl.in/subgraphs-workshop


