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Outline

• Introduction to Token Engineering (TE)
• TE applied to ecosystem sustainability
• TE applied to data markets 



Engineering 

is the creative application of science, 
mathematical methods, and empirical evidence 

to the innovation, design, construction, 
operation and maintenance 

of structures, machines, materials, devices, 
systems, processes, and organizations. 



Intro to Token Engineering (TE)



Science ↔ Engineering
• Engineering is about building things that work.
• Science is about contributing new knowledge. 
• They're complementary.

Therefore Token Engineering is complementary to the science of 
Cryptoeconomics / Token Economics.



Electrons : Electrical Engineering
Tokens : Token Engineering



First introduction of “Token Engineering” (Mar 2018)

https://blog.oceanprotocol.com/towards-a-pr
actice-of-token-engineering-b02feeeff7ca 

https://blog.oceanprotocol.com/towards-a-practice-of-token-engineering-b02feeeff7ca
https://blog.oceanprotocol.com/towards-a-practice-of-token-engineering-b02feeeff7ca


A TE Design Process
1. Formulate the problem. Stakeholders -> objectives, constraints, 
design space.
2. Try existing building blocks. If needed, try different formulations or 
blocks.
3. Design new block? Only if needed!

Worked example

https://medium.com/taqanu/tokenengineering-meetup-2-lookback-1f3b49ac8df


TE Example 1: Ocean V1 (2017)



TE Example 2: Identity (2018)

Reference

https://medium.com/taqanu/tokenengineering-meetup-2-lookback-1f3b49ac8df


TE Example 3: Ocean V4 (2021) 



TE Community - Start

1st TE event
Berlin, Apr 2018



TE Community Now

1st TE event
Berlin, Apr 2018

Global gatherings

Discord - primary gathering point

Learning - via 
tokenengineering.org, more Simulation Tools

https://discord.gg/CddxJDa6
http://www.tokenengineering.org/


Token Engineering
applied to ecosystem sustainability



Goals
Find a design to enable...
• Ecosystem sustainable and growing, towards ubiquity
• Funding goes to teams improving L1-L3 etc, over the long term (10+ years)
• $TOKEN grows as usage of network grows

Including:
• Basic design is simple to understand and communicate
• Can be implemented in a pragmatic fashion, over time
• Get people to do “work”, 
• Encourage skin-in-the-game by users

A choice of system-level design will lead to goals of sub-blocks in the system.



How does Amazon work?



Company business model with a focus on revenue
Challenges: how to kickstart the company, how to grow fast enough to beat the 
competition



Company business model - full picture
Has an “outer wrapper” that uses stock as a tool, in addition to revenue.



Web3 Sustainability Model with a focus on revenue
Challenges: how to kickstart the project, how to catalyze growth

Details: Web3 Sustainability Loop 

https://blog.oceanprotocol.com/the-web3-sustainability-loop-b2a4097a36e


Web3 Sustainability Loop - full picture
Has an “outer wrapper” that uses tokens as a tool, in addition to revenue

Details: Web3 Sustainability Loop 

https://blog.oceanprotocol.com/the-web3-sustainability-loop-b2a4097a36e


Ocean’s Web3 Sustainability Loop
Revenue for long-term sustainability, OCEAN to catalyze it



https://blog.oceanprotocol.com/on-verifying-token-based-systems-c33eca757ecf 

https://blog.oceanprotocol.com/on-verifying-token-based-systems-c33eca757ecf


It’s pragmatic to do verification in phases of increasing fidelity: 

1. Humans. Subjective discussions, with increasing # people. 1 →2 →key stakeholders
2. Software modeling, with increasing fidelity. Spreadsheet → agent-based sim → high-fid sim
3. Economic (live). Can ratchet value-at-risk over time. People can choose risk/reward tradeoff. 

Phased approach.

On TE Verification

https://blog.oceanprotocol.com/on-verifying-token-based-systems-c33eca757ecf 

https://blog.oceanprotocol.com/on-verifying-token-based-systems-c33eca757ecf


Software-based Verification: TokenSPICE
https://github.com/tokenspice/tokenspice 

https://github.com/tokenspice/tokenspice


TokenSPICE Flow

Deploy smart 
contract (as tx)

Verify with 
TokenSPICE 

simulator

Develop smart 
contract



Data markets 1/2:
Quick Intro to Ocean



What is Ocean?

Ocean is...
1.A community of individuals and orgs driving to the mission
2.A token (OCEAN) with incentives to grow & sustain the ecosystem
3.A set of tools as public infrastructure to facilitate the mission 



Ocean Tools

• Key principle: datatokens
• Ocean backend: smart contracts + Py + JS. On Eth, Polygon, ..
• Ocean Market: dapp
• OceanDAO: grants program



(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 
datatokens)

Data Provenance

Key principle: Ocean Datatokens
Ocean makes it easy to publish data services (deploy and mint ERC20 datatokens), and to consume data services (spend 
datatokens). Crypto wallets, exchanges, and DAOs become data wallets, exchanges, and DAOs. 



Ocean.py, js
Programmatically publish datatokens, data DEXes ..
https://github.com/oceanprotocol/ocean.py/blob/main/READMEs/datatokens-flow.md 

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


Ocean Market
market.oceanprotocol.com

• Data on-ramp (publish)
• Data off-ramp (consume)
• DEX, for data



OceanDAO Grants
$100K+ available per month. Anyone can apply

https://oceanprotocol.com/dao 

https://oceanprotocol.com/dao


Data markets 2/2
TE for data markets



Data Markets TE: Process
• Goals
• Design
• Implementation
• Verification 

We’ll use our experience with Ocean Protocol.



TE for Ocean Data Markets: Goals

• Drives health of $OCEAN: as mkt $ vol goes up, $OCEAN goes up
• Incentivizes people to “do work”, aka add value (more datasets, curation)
• Drives virality, i.e. incentivizes people to refer others to Ocean
• Basic design is simple to understand & communicate
• Each 3rd-party market can also get all the characteristics here. E.g. virality



TE for Ocean Data Markets: Design exploration

Many designs were explored against the criteria.



TE for Ocean Data Markets: Chosen design

Boson

Shared Market backend: buy / sell data assets

Ocean Market 
frontend:

Buy / sell data 
assets

Buyer

standalone 
mkt 

frontend for 
dF

decentralized unified 
metadata store

Referrers & 
Curators

dF

Ocean 
community

Seller eth 
address

dF OCEAN 
stake > $xK?

N

Y

L1/L2/L3 
fees

N

$OCEAN
staked

25%

$

Unified payments, 
referrals, etc

• As $ volume goes up, it drives $OCEAN. 
• Gets “work” and skin-in-the-game by curators, referrers, third-party marketplace owners

• If you’re doing referrals and you drive volume↑, for more rewards you need stake↑
• Same for curation

Ocean Platform (L1, L2)
● Create data assets
● Consume data assets



TE for Ocean Data Markets: Implementation
A realization: AMMs implements the “Chosen TE design”, and meets “TE Goals”.

Details:
• Datatoken-OCEAN AMMs. LPing = staking = curating. LPs get a % of swap 

volume.
• Store metadata on-chain
• Deploy to Ethereum mainnet
• Datatoken consume() sends a % to marketplace runner, and to Ocean community



TE for Ocean Data Markets: Verification
1. Humans. Subjective discussions, with increasing # people. 1 →2 →key stakeholders

• Discussions among team
• Discussions with close collaborators (Fabric.vc, Balancer)

2. Software. Spreadsheet → agent-based sim
• Built Py & JS drivers for Balancer, and make extensive unit tests
• Did not do high-fidelity simulations of token dynamics. Why: (a) AMMs are already live (b) 

given the first point it wasn’t worth the time commitment.

3. Economic (live). Can ratchet value-at-risk over time. People can choose risk/reward tradeoff. 
• Launched Ocean Market with lots of writings & caveats (e.g. “beta”). “Test in prod” ;)
• People did choose risk/reward tradeoff. Some made $, some lost, some simply tested.
• Observed community response to Ocean Market, and token dynamics. 
• Made adjustments accordingly. Being live was key to rapid improvements in what mattered.
• Most notable TE adjustment: 10/90 OCEAN/DT → 50/50 → 70/30. It helped a lot. 
• Further TE improvements identified around “Safer Staking / Better IDOs”. (Built in next 

version)



TE For Data Markets: Result: Ocean Market
https://market.oceanprotocol.com

• It's a decentralized exchange (DEX), tuned for data.
• Webapp + datatokens + AMMs (Balancer)
• Actions: publish data, buy, sell, consume, stake



Live Example: Ocean Market: Dataset Publish Flow
https://market.oceanprotocol.com/publish 

https://market.oceanprotocol.com/publish


Live Example Data Asset: Fixed Pricing (eBay data)



Live Example Data Asset: Dynamic Pricing (Consumer Data Streams)



Example Data Asset: A Data Union (Swash)



Live Example Data Indexes for Ocean Market
Quality Metrics from the Community, Free & For Sale



Live Example Data Ecosystem
Several startups launched in first mo. Now, >25 teams

D
is

co
nn

ec
t



Live Example: Ocean Market Stats After First Month
(Six months later, it’s about 3x the numbers shown)

164 dataset pools



Data Services: “Static Uri” Service

• Publisher encrypts the uri
• Uri gets decrypted upon ‘consume’ 
• Available in backend and frontend (Ocean Market)

• Works for...
• static files 
• dynamically-updated files
• http & Web2 REST APIs
• IPFS uris
• and more. Super-flexible.



Data Services: Compute-to-Data Data Service
Buy & sell private data, while preserving privacy

Ocean

f(x)

private data 
(stays on-premise)

compute 
script

run the script

see script 
results



Conclusion



Conclusion
• Intro to TE
•TE for ecosystem sustainability – Web3 Sustainability Loop
•TE for data markets – with live example Ocean Market

@trentmc0 
@oceanprotocol


