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Outline

» Introduction to Token Engineering (TE)
- TE applied to ecosystem sustainability
- TE applied to data markets
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Engineering .y

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.






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.
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Tokens are the electrons of blockchain
Circuits.
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Electrons : Electrical Engineering
Tokens : Token Engineering



First introduction of “Token Engineering” (Mar 201s)

In my previous article, I described why we need to get incentives right when

we build tokenized ecosystems. Here, I ask: how do we design incentives for

Towards a PraCtlce OfTOken these tokenized ecosystems? And actually since incentives are the heart of
& e tokenized ecosystems, it’s really: how do we design tokenized ecosystems?
Engineering ’ ’ ¢ g

Methodology, Patterns & Tools. TE Series Part Il

And, how do we analyze and verify them?

This article is a first stake in the ground towards a practice of token
engineering: the theory, practice and tools to analyze, design, and verify

tokenized ecosystems.

The first section of this article relates token designs to other fields and
explains why “engineering”. The rest of this article is an attempt to draw us

closer to this goal, by leveraging existing fields in three main ways:

e We can frame token design as optimization design, then use

optimization design methodology.

 Inspired by software engineering patterns, we can document

emerging patterns for token design.

e Simulation, verification, and design space exploration (CAD tools)

https://blog.oceanprotocol.com/towards-a-pr K % g 4 i :
actice-of-token-engineering-b02feeeff7ca for circuit design have helped engineers analyze, design, and verify
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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!
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https://medium.com/taqanu/tokenengineering-meetup-2-lookback-1f3b49ac8df

TE Example 1: Ocean V1 (2017)

Key Question 1 2 3 4 5 6
For priced data: incentive for supplying more? Referring? X = v = = v
For priced data: good spam prevention? = v v v v v
For free data: incentive for supplying more? Referring? X = X v v v
For free data: good spam prevention? = v = v = v
Does token give higher marginal value to users of the v v v v v v
network, vs external investors? Eg Does return on capital

increase as stake increases?

Are people incentivized to run keepers? = = v v v v
It simple? Is onboarding low-friction? Where possible, do we v v = = v v
use incentives/crypto rather than legal recourse?
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TE Example 2: Identity (2018)
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TE Example 3: Ocean V4 (2021)

Criterion

Simple to understand, build, maintain

Avoids large price swings / IL when
people just want to stake OCEAN

Solves price spikes at beginning

Solves price spikes in market equilibrium

Solve rug pulls

Good incentive for publisher to publish
initially
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TE Community - Start

15 TE event
Berlin, Apr 2018
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TE Community Now Discord - primary gathering point
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®_ reviews

TokenEngineeringCommu
nity/BalancerPools-AM...

M -te-book

15' TE event
Berlin, Apr 2018

& -te-jobs
-and-a

= -te-monthly-best-reads
% octopus

Getting started on Advanced Question #5:

Here are the graph and trading data for my custom AMM curve. The initial balance is (100,100). The curve

has no asymptotes -- it ends at (400,0) and (0,400).

-meta-stuff

&) -te-praise

00)
Balancer Math Challenge

Advanced Challenge, Question #5
Custom AMM Curve. @#Octopus

@ -memes

& -tmgl-may2021
@ -cadcad-study-
?-o

@ -smartcontracts-study...

|

{100.100) !

- Try slash commands! A new way to use bots by typing slash

Learning - via . .
9 Simulation Tools

tokenengineering.org, more i
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Getting started  Support us Join Community

Welcome to the Token
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https://discord.gg/CddxJDa6
http://www.tokenengineering.org/




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)
- STOKEN 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?

Source: Amazon



Company business model with a focus on revenue

Challenges: how to kickstart the company, how to grow fast enough to beat the
competition

W

*Work™* to grow
Company revenuei

Company
revenue



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

Governance:
shareholders —
Disburse over board —

months or management

Dynamics that
make $STOCK1?
as usage?

years

*Work* to grow
Company revenueft,
$STOCK

Company
$STOCK revenue

Buyback,
Dividends




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

Dynamics that
make $TOKEN?
as usage?t

Disburse at
beginning

*Work* to grow
Network revenuet,
$TOKEN?

Network
revenue

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

Dynamics that
make $TOKEN?
as usage?

Disburse over Vote on $ allocation.
years, decades ~Governance token
I 3

or centuries

*Work* to grow
Network revenuef,
$TOKEN?

Network
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

Dynamics for
$OCEAN1 as usagef,
incl. refer/curate and

Vote on grants.
Disburse =Governance
over token

decades

stake to get % of sales.

*Work* to grow
Network revenuet,
$OCEAN?

Network
revenue



On Verifying Token-Based
Systems

A Token Engineering perspective

Q Trent McConaghy

Jul 14 - 11 min read w il E Q-

I “Trust, but verify” — Russian proverb

Defining the Problem

TE Verification is about evaluating the token-based system to find out
whether it meets the specified requirements. The system could be a
simple tool or a full tokenized ecosystem, instantiated as one or more smart

contracts or even L1 blockchain networks.

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

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

1. Humans. Subjective discussions, with increasing # people. 1 —2 —key stakeholders
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.

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

https://github.com/tokenspice/tokenspice
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TokenSPICE

TokenSPICE: EVM Agent-Based Token Simulator

{ ) Unit Testing and Code Coverage [passingf () MyPy Static Typechecking [passing

TokenSPICE simulates tokenized ecosystems via an agent-based approach, with EVM in-the-loop.

It can help in Token Engineering flows, to design, tune, and verify tokenized ecosystems. It's young but
promising. We welcome you to contribute!

« TokenSPICE simulates by simply running a loop. At each iteration, each agent in the netlist takes a step.

That's it! Simple is good.
« Anetlist wires up a collection of agents to interact in a given way. Each agent is a class. It has an

Ethereum wallet, and does work to earn money. Agents may be written in pure Python, or with an EVM-

based backend.

« One models a system by writing a netlist and tracking metrics (KPIs). One can write their own netlists and

agents to simulate whatever they like. The netlists directory has examples.


https://github.com/tokenspice/tokenspice

TokenSPICE Flow

Develop smart
contract

Verify with
TokenSPICE
simulator

Deploy smart
contract (as tx)

Block diagram: Ocean Market ecosystem,

with 1S5 + Dutch:Pool + Vested Premine (+ soft cap on vol:consume ratio)
For each DT poo. Each dodecagon i an agent. Lineticknessis expected voume.

Publisher 1

\ sep11/ soT1
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unlimited datal ﬂ‘]’ m:wfuwx and $0 (for
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JstakeOCEAN V()
buy SBPTL with SOggy

T .

Staker 1
Init: SO

Wants: more SO
Value-Creating Actons:
o stake (eams
fees, gets $DT1
exposure)

Speculator 1
Init: SO
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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



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.

__________________

. Data/asset |

_______________________________

_______________________________

®® METAMASK
TREZOR Ledger

MyEtherWallet

plllar‘ WalletConnect

_______________________________

______________________________

Gnosis Safe
Multisig

COLONY

"\

@ DAOstack ° ol

< MoLocH
@ ARAGON DAO

____________________________________________

CoinMarketCap

) CoinGecko

___________________________________________

Data as Collateral...

___________________________________________

’

by AAVE
V4
Nexus oo Mutual
SYNTHETIX

Data Insurance, Data Baskets, ‘;

_________________

. Data\asset !
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Ocean.py, js
Programmatically publish datatokens, data DEXes ..

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

import os

from ocean_lib.example_config import ExampleConfig
from ocean_lib.ocean.ocean import Ocean

from ocean_lib.web3_internal.wallet import Wallet

private_key = os.getenv('TEST_PRIVATE_KEY1')
config = ExampleConfig.get_config()
ocean = Ocean(config)

print(“"create wallet: begin")
wallet = Wallet(ocean.web3, private_key, config.block_confirmations, config.transaction_timeout)
print(f"create wallet: done. Its address is {wallet.address}")

print(“"create datatoken: begin.")
-datatoken = ocean.create_data_token("Dataset name", "dtsymbol", from_wallet=wallet)
print(f"created datatoken: done. Its address is {datatoken.address}")

Congrats, you've created your first Ocean datatoken! s


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

d C 0 & market.oceanprotocol.com aQale A B 80 ® =
o:::o
t12:? OceanMarket &3 PUBLISH HISTORY Get MetaMask &
ocea

Ocean Market

A marketplace to find, publish and trade data sets in the Ocean
™

DataPartners ©

Altcoin Sentiment Data Bitcoin Sentiment Analysis

ONKRI-42

Leading retail brands and consumer preferences -

over 36'000'000 PO'I'I‘S of data 0 Building Block Group Qamlrlmq Block Group

@ suilding Block Group

: - °®e%e
2,011.976 ocenl 4,098.248 occ.n X e®a®,

3,447.227 oc=xn B2 o ©® e ®,

« ©® : e .
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OceanDAO Grants

S100K+ available per month. Anyone can apply

https://oceanprotocol.com/dao

OCEANDAO

OceanDAO Grants

OceanDAO offers community grants curated by OCEAN holders,

towards growing the Ocean ecosystem. Funding is available for

building software that uses Ocean, unleashing data, outreach, and

improving OceanDAO itself.

SUBMIT PROPOSAL VIEW PROPOSALS VOTE

Grant Proposal Template

Part 1 - Proposal Submission (*Mandatory)

Name of Project:
(>=1 words)
Proposal in one sentence:
(1 sentence)

Description of the project and what problem is it solving: (You can give more details in "proposal
details" section farther down.)

(1 paragraph)

Grant Deliverables: (Target deliverables for the funding provided.)

e _ (Grant Deliverable 1)
e _ (Grant Deliverable 2)___
® _ (Grant Deliverable 3)__

OocCean
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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 SOCEAN: as mkt S vol goes up, SOCEAN 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.

Appendix:
Marketplace TE:
Account for 3PM: Promising Designs

109
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TE for Ocean Data Markets: Chosen design

N

~
dF OCEAN
stake > $xK?

e

-

- As S volume goes up, it drives SOCEAN.

- 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



TE for Ocean Data Markets: Implementation

A realization: AMMSs 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 S, 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

Ocean Market B3 PUBLISH

Publish

Highlight the important features of your data set to make it more discoverat
catch the interest of data consumers.

Title*

Description*

File*

Sample file

A Tvpe*

Access Type*

Datatoken Name & Symbol *

Author *

Tags

Terms & Conditions *

Ocean Marketplace Terms and Conditions (this “Agreement™) is made and entered
into by and between Ocean Protocol Foundation Ltd., with office at The Commerze
@ Irving, 1Irving Place, #08-11, Singapore, 369546 Singapore (“Ocean”) and the
legal entity set forth in the Account Information (“Customer™). It governs
Customer’s access to and use of the Ocean Marketplace (as defined below) and
takes effect on the date of its acceptance by Customer (the “Effective Date™).
Customer represents being lawfully able to enter into contracts and having legal
authority to bind Customer’s entity.

DEFINITIONS

“Service™** **means all websites, software and services offered and operated by 2

| agree to these Terms and Conditions

RESET FORM

@)
@
D
Q
)


https://market.oceanprotocol.com/publish

Live Example Data Asset: Fixed Pricing (eBay data

Ocean Market PUBLISH HISTORY Get MetaMask o

eBay DATASET - 10 Million Data Points
(1,000,000 Product Listings)

Data Reservoir

A\

2,639.166 OCEAN LB

=€1,211.94

DATA RESERVOIR
< : i : B Noaccount connected
This dataset has a massive total of over 10 million data points from over .
1,000,000 product listings on eBay using the electronics category. This
dataset is from the first week of November 2020.

= Updated monthly

What's included in the dataset?

The dataset is in xIsx format and each line shows 10 data points with the
date & time scraped. The following is included in this dataset:

= *Seller name
m *Seller rating

*ltem category
*Item ID
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Live Example Data Asset: Dynamic Pricing (Consumer Data Streams)

1232t OceanMarl SEETA PUBLISH HISTORY Get MetaMask

OcCean

)¢ AtlantisStream.io - Realtime Consumer
Data Streams

\

Atlantis Streams e ? “

N 289.698 Lin-

|

Atlantis Stream is a crowdsourced dataset of real-time consumer data
streams.

Notice (11/17/2020)

Atlantis Stream is currently pre-alpha, and will be migrating to compute-
to-data when it becomes available. Stay up to date on any of our official H Noaccount connected
channels below:

For business inquires:

= Contact our fol

® Email us at team@atlantisstream.ic

How it works.

et SERE NI -0 sog, RO TS il L L Rt e L S L9 e SRS R 0 L



Example Data Asset: A Data Union (Swash)

Ocean Market PUBLISH HISTORY Connect Wallet o

ocean

Swash - Consumer Browsing Data

A B o e
SwashData Tech Oy %

Tasty Lobster Token — TASLOB-45 7
Published by @SwashData Tech Oy — Home 7 Twitter

31,958.954 OCEAN =8

=€14,448.80

Zip

68.85 MB
Swash is creating the world’s first Data Union. It crowdsources users’

surfing data through a browser plugin (available on Chrome, Firefox, Brave,
Edge, and more) and shares profits with users. This lets Swash provide
data buyers with unrivaled zero-party consumer data at scale, from all

over the web, guaranteeing data quality and user consent. The increasing
number of users will grow the value of Swash data assets over time.

B Noaccount connected

Use cases Please connect your Web3 wallet.

Market intelligence, Consumer insights, E-commerce analytics, Al/ML, and
Advertising optimisation

UPDATE: November 21th 2020:

® Number of data points: 800K (+100k since last update)

B Data Union members: 1600 (+100 since last update)

= LW PR PR PO D |




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

Tokens: 524 OCEAN Price: $0.42 OCEAN Market Cap: $148,650,190.67 Tokens Volume (24h): $49,836,028.19 (49,836,028.193 OCEAN) To

Data Market Cap

Today's Token Prices by Market Cap

The global OCEAN market cap is $30,449,817.34, a change over the last day.

Name

Intransigent
Fugu Token
INTFUG-26

Sclerotic Eel
Token
SCLEEL-38

Jocular Clam
Token
JOCCLA-51

Price

$9,998.00

$3,115.00

$2,100.00

<

Market Cap Volume (24h)

$9,998,000.00

$9,998,000.00
1,000 INTFUG-26

$3,115,000.00 2000
0 SCLEEL-38
$2,100,000.00 *900
0 JOCCLA-51

powered by

ocean

Page 1 > Q Search for tokens
ci .
irculating Tags
Supply

The first decentralized data set index in the world.

#(1d A)

10

20

1,000
INTFUG-26

location-

data-uk-
driving

rugpullindex.com

Last updated on 2020/12/11 (updated every day at midnight)

Symbol

QUICRA-0
TREPEL-36
MERMAN-13
TASLOB-45

LUMSTA-42

Score

16.60

5.73

5.11

3.01

2.13

Gini

0.93

0.70

0.86

0.88

0.97

Liquidity
(OCEAN)

554,838
44,219
82,213
57,053

150,159

Price
(OCEAN)

498.85
91.03
187.29
33,500.49

33,270.58

LP

LP

LP

LP

v, Bridging.tech Datasets 000
Datasets GBDatasets

Check out this datatoken overview of our datapool:
Ocean Market (£, Pool trends and charts o/

Price to buy increased to 29 Socean because in the last
2 days around 30 'WONPEL-82' were traded out (not
bought).

‘ 221 579 . m

20d 18hr WONPEL-82 In | WONPEL-82 Out 91 | -
770 461 ........ Datasets

WO OP€L-G

Ocean Market _ Pool trends and charts | - Bridging.tech Datasets Latest

amactan
& Dot 0482 (08T [u.z

Datatokens In / Out Datatoken Lgquidty =
Datatcken Liquidty Out
— Datatoken n Poot

00

800

300

400 9B B8 -08 8 g

- g 3 8 8 B2 3 %38 % A 5 o3 o=
200

100

o —
-100

-200

-300

-400

#FF O F FF FF L F S A A R

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

mi==

DataUnion.App @DataunionA - Nov 15 000 _ : "
There is a first review on YouTube about the dataset: gﬁéﬂ?—g;{;ﬁ V\;Dtr]léjt?e?_arﬁjtj:uenges
youtu.be/CtETKKnx1fk O P

Thank you for that @profit_ai

#OceanProtocol

slications
lications Follows you

lications we strive to provide businesses & researchers with high quality,
| ata that facilitates new market insights, & drives innovation.

taUni - Annotati
fal DataUnion.app - Image & Annotation Vat L November 2020

=
P ing 27 Followers

'

Notice | g E

(C, |opendata] (C Data Brokers -

o @databrokers1 Follows you -
Description
datawhale @realdatawhale - Nov 25 oco re treasures \.

Our proprietary staking rating formula for "Directory" will be based on — Ab'
metrics that don't lie: numbers. 03E2efo

DATA RESERVOIR
The highest weightage for the rating will be based on number of sales, m

number of transactions & decentralization.

Data Reservoir

@DataReservoir Follows you ® ® -
. h o
Our TREPEL-36 sold more than all top pools combined ‘ Provider of valuable datasets on the Ocean Marketplace. : © : ® :
e o
——u» » 2 A Joined November 2020 Te®,0

REEEEEEERE

70 Following 329 Followers

288

T

vcedn

P
8
82
’




Live Example: Ocean Market Stats After First Month

(Six months later, it's about 3x the numbers shown)

30.626 1.322.631
VISITOrS«© OCEAN pooled

z \3, y 'l \8
Va7
the marketplace v ‘ A
58.500 = :
. [ ]
transactions ’ 268

0O QOO0
ARAA
O QOO0
afaan
1.505.557 pageviews o2 gﬂltoal‘iz?\?d
164 dataset pools e




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

compute see script
script results
\ /
\ Ocean /

\ /

private data
run the script
®) (ap







Conclusion

‘Introto TE

*TE for ecosystem sustainability — Web3 Sustainability Loop
TE for data markets — with live example Ocean Market

Dynamics that
Disburse over Vote on $ allocation. make $TOKEN1{
years, decades, =Governance token as usage?

or centuries

*Work* to grow
Network revenue?,
$TOKEN?

Network
revenue

@trentmcO
@oceanprotocol

0 & market.oceanprotocol.com

.....
3:2;? Ocean Market

ocean

DataPartners (O

PUBLISH HISTORY

Ocean Market

A marketplace to find, publish and trade data sets in the O

WONKRI-42 CHACOD-81
Leading retail brands and consumer preferences - Altcoin Sentiment Data
over 36,000,000 points of data

@ Building Block Group

Insight into consumer brar

preferences and trends based on t

@ suilding Block Group

ta is highly valuable to crypto institutional and retai

2,011.976 oceAan

ale A

Get MetaMask o

ého&n Sﬁn\inent Analysis
@ Building Block Group

B 8@ O :

ta s highly valuable to crypto institutional and r

4,098.248 ocean




