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What is a Data Space?

« First reference in 2005 by Franklin, Halevy and Maier [1], a shift from central
databases to storing data at the source

« A Data Space is a decentralised, open infrastructure for sovereign data exchange whose
participants are aware and in control of the data they produce and consume as well as the

involved services
« No central data store, data exchange occurs directly between participants

« Part of the European Strategy for Data, proposal for 9 Common European Data
Spaces (CEDS):

« health; industrial & manufacturing; agriculture; finance; mobility; Green Deal; energy; public
administration; and skills

[1] Franklin, M., Halevy, A., and Maier, D. (2005). From databases to dataspaces: a new abstraction
for information management. ACM SIGMOD Record, 34(4):27-33
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What do Data Spaces provide?

Overcome barriers to data sharing across organizations by
combining necessary tools and infrastructures and
addressing issues of trust

Data sovereignty:

« Ensure stakeholders do not get exploited in the competition for
their data

« Protect how one's data is used and request for fair conditions
« For states, organizations and also individuals
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How to motivate data sharing ?

« Data-monetization (tokenization) as a data sharing incentive

« Requires an environment | can trust to share my data in,
without losing its control

« "tragedy" of the digital, so easy to copy and disseminate...
« Example: digital music - Digital Rights Management (DRM),... streaming

« For data... Data Self-Sovereignty by Design?



Data Self-Sovereignty
by Design
« Your data:

Never “leaves the room”
. You: \

In control on who “enters” and
what they “take out” with them

Full or partial copies
Aggregated data /> Control
Al trained models Your data
Personal data

Data Room

daro1995_a_bird-view_of the_inside_of a_whole_room_without_wind_1b2e5c91-5513-471d-9673-6c6493a76¢11
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Compute-to-Data
« Facilitates privacy and Data « Algorithms are executed where
Sovereignty by design the data is stored
« Combinable with Federated « Data originators keep control of

Learning, Compute-to-Edge,... data, not copied anywhere else
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Pontus-X: Gaia-X Web3 Ecosystem



Pontus-X: built on Ocean Protocol's technology stack

Apps

Ocean Market and 3rd party applications

+ Filter

+ Update assets

+ Create pools

+ Add/remove liquidity

+ Publish assets
+ Create Data NFT
+ Search

+ Facilitate consume
+ Facilitate Compute-to-Data

Wallets
+ Holde Datatokens/
Data NFT
+ Transfer Datatokens/
Data NFT

Libraries

Ocean.py/Ocean.js
+ Deploy Data NFT/Datatokens
* Publish/Consume asset
+ Manage liquidity and pools
+ Order compute jobs

Smart Contracts

Data NFT Factory

Middlewares

Aquarius
+ Metadata cache
+ Search assets

+ Multichain support

Deploy Deploy
(ERC721Factory) Data NFT
2 Factor 7. Datatoken |
ERC1167 proxy ERC1167 prox
ERC721 Template| | ERC20 Template ’
* Permissions + Metadata store

Provider

+ Support Compute-to-

data, consume,
downloads
« One instance per
chain

The Graph
+ Metadata accross
common-

denominator field

( FixedRateExchange

+ Facilitate fixed price
token swaps

Balancer BPool
Factory
+ Facilitate Dynamic
Pricing

SideStaking
+ Mitigate
impermanent loss
in staking

Dispenser
+ Provides free data
consumes
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Proof of Concept

« Using Pontus-X Gaia-X Web3 stack
« QObjective:
Data Sovereignty by Design + Tokenisation

 Building blocks:
« Compute-to-Data (CtD)
« Trusted Execution Environments (TEE) } Control
« Blockchain

} Ownership & Transparency
« Self-Sovereign Identity (SSI)



Gaia-X Web3 Stack by deltaDAO https://dataspace.angliru.udl.cat

Universitat de Lleida's participation is being supported by /I O
project PID2020-117912RB-C22 funded by:


https://dataspace.angliru.udl.cat/

Al4Pork Use Case

Compute-to-Data Provider
at Universitat de Lleida

—)

Feed and

Weight

Precision Feeding

‘
Temp., Hum., CO2,
Ammonia,...
Centre of Swine
Studies of

‘ Catalonia

Cameras
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Al4Pork Use Case
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Al4Pork Use Case

-



Compute-to-Data
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Semantic Integration
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Semantic Integration
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WIP: Data & Al Models Monetization

O O



Future Work: Tokenomics

« Monetization through tokens
available in Pontus-X (Gaia-X

Web3 Ecosystem)

« Payment tokens, including
EUROe stablecoin

« Aligned with EU's Markets in
Crypto Assets regulation (MiCA)

« Governance tokens

* Representing voting power in
data cooperative DAOs, where
data reuse consent is delegated

https://machinations.io/community/rgil.iranzo/water-river-tokenization-e52cd94ca89011eda2330626ff1c9bc8

19


https://machinations.io/community/rgil.iranzo/water-river-tokenization-e52cd94ca89011eda2330626ff1c9bc8

Building a European framework for the
secure and trusted data space for agriculture

Artificial Intelligence in Applying kNowledge Graphs
the digital transition of to research data
the pork sector interoperability and ReUsability

Towards European Agriculture Data Spaces:

A Proof of Concept in the Pig Sector

Roberto Garcia
Universitat de Lleida

https://rhizomik.net/~roberto

Acknowledgements
AgriDataSpace (Grant 101083401) funded by the European Union

Al4Pork (TED2021-130829B-100) funded by MCIN/ AEI/10.13039/501100011033 and by the European Union NextGenerationEU/PRTR
ANGLIRU (PID2020-117912RB-C22) funded by MCIN/AEI/10.13039/501100011033


https://rhizomik.net/~roberto
https://agridataspace-csa.eu/
https://ai4pork.udl.cat/
http://angliru.udl.cat/

