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Science * Data
Science is about making models to predict unseen events, in a reproducible way. 
It's data all the way down. 

Data can be
● raw measurements
● cleaned data
● features
● scientific models
● predictions

Data can also be algorithms to build the models. 
Data can be dynamically changing.



Tokens for Composable Data Flows

Goal: composable, reproducible data flows.

How: tokenize data & algorithms

● Small data: store on-chain inside ERC721 data NFT
● Large data: store off-chain. Access control via ERC20 datatokens

○ Compute-to-Data flows preserve privacy and control. 
○ Data & algorithms can use Web3 storage or compute.



Details: Where to store data <> How to share it

Where to 
store

Where to 
store: 
specific 
medium

How to share (access control)

Off-chain Any web2 or 
web3 service. 
Eg S3, 
Filecoin

● Fully open, don’t need provenance: just use http
● Fully open, want provenance: Ocean datatokens, with free dispense
● Share if paid: Ocean datatokens, with fixed-price, AMM, etc.
● Fully private, only seen by algorithms: Ocean datatokens + 

Compute-to-Data

On-chain 
(small data)

Key-value 
pairs in data 
NFTs

● Fully open: store value plaintext
● Open to marketplaces etc: encrypt value, share symmetric key liberally
● Open sparingly: encrypt value, share symmetric key sparingly



(Consume 
datatokens)

Data asset 
on-ramp

Data wallets: Data 
Custody, Data Mgmt

 Data Exchanges, 
IDO Launchpads

Data DAOs: Data 
Coops, Data Unions Data Insurance, Data Baskets, 

Data as Collateral...

Data asset 
off-ramp

(Create data 
NFTs & 

datatokens)

Data Provenance

Tokenize Data & Algorithms
Data on-ramp: deploy and mint ERC721 data NFTs & ERC20 datatokens.
Data off-ramp: consume datatokens
Enables data assets * Web3 wallets, exchanges, and DAOs



Atomic → Higher Level Building Blocks
Atomic building blocks: Data NFTs and datatokens

Higher level blocks. The atomic blocks naturally interoperate with 
● Web3 wallets 
● DAOs
● DEXes
● NFT marketplaces 
● etc

Higher level yet. From this, we can construct many DeSci flows:
● AI-training provenance
● scientific model commons
● algorithm marketplaces
● and more



What I’ll cover in detail
● On-chain data → data NFTs
● On-chain data with privacy → data NFTs with encryption
● Off-chain data → datatokens
● Off-chain data with privacy → datatokens with Compute-to-Data



On-chain data: 
Data NFTs



On-chain data (small):
Ocean Data NFTs



On-chain data
with privacy:
Data NFTs with 
encryption



On-chain data with privacy: 
Data NFTs with encryption
Basic idea: symmetric key to encrypt & decrypt; share it by encrypting with consumer’s pub key

● Use cases: “login with Web3”, “soul-bound tokens”
● https://github.com/oceanprotocol/ocean.py/blob/v4main/READMEs/profile-nfts-flow.md  

https://github.com/oceanprotocol/ocean.py/blob/v4main/READMEs/profile-nfts-flow.md


Off-chain data: 
Datatokens



Off-chain data:
Ocean datatokens

<here: Bob gets 1.0 datatokens>



Detail: Ocean architecture



Off-chain data with 
privacy: Datatokens + 
Compute-to-Data



Off-chain data with privacy:
Ocean datatokens with Compute-to-Data 

Ocean

f(x)

private data 
(stays on-premise)

compute 
script

run the 
script

see script 
results



C2D Quickstart via Ocean.py: Overview
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart via Ocean.py: Where to find
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart: Steps
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart: Step 2: Publish dataset
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart: Step 3: Publish algorithm
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart: Step 4: dataset allows algorithm
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart: Step 5: get data & alg assets
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart: Step 6: start compute
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart: step 7: see output
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


C2D Quickstart via Ocean.py: Recap
github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md 

https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/c2d-flow.md


Compute-to-Data In Ocean Market
blog.oceanprotocol.com/compute-to-data-is-now-available-in-ocean-market-58868be52ef7

https://blog.oceanprotocol.com/compute-to-data-is-now-available-in-ocean-market-58868be52ef7


Ocean Market:
Decentralized data 
market for algorithms + 
data



Ocean Market: Splash Page



Ocean Market: Publish Flow, for an Initial Data Offering



Example Data Asset, for Fixed Price



Example Data Asset, with Automatic Price Discovery (via AMM)



Example Data Asset: A Data Union



Ocean is multi-chain
blog.oceanprotocol.com/ocean-makes-multinetwork-even-simpler-c3ec6c0cbd50 

https://blog.oceanprotocol.com/ocean-makes-multinetwork-even-simpler-c3ec6c0cbd50


Fine-grained permissions
blog.oceanprotocol.com/fine-grained-permissions-now-supported-in-ocean-protocol-4fe434af24b9 

https://blog.oceanprotocol.com/fine-grained-permissions-now-supported-in-ocean-protocol-4fe434af24b9


Conclusion



Science * Data
Science is about making models to predict unseen events, in a reproducible way. 
It's data all the way down. 

Data can be
● raw measurements
● cleaned data
● features
● scientific models
● predictions

Data can also be algorithms to build the models. 
Data can be dynamically changing.



Tokens for Composable Data Flows

Goal: composable, reproducible data flows.

How: tokenize data & algorithms

● Small data: store on-chain inside ERC721 data NFT
● Large data: store off-chain. Access control via ERC20 datatokens

○ Compute-to-Data flows preserve privacy and control. 
○ Data & algorithms can use Web3 storage or compute.



Tokens for Composable Data Flows

Try for yourself!
● https://github.com/oceanprotocol/ocean.py   
● https://docs.oceanprotocol.com 

https://github.com/oceanprotocol/ocean.py
https://docs.oceanprotocol.com

