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Introduction

 Digitalization and data critical for the transformation of the
agriculture sector

« Sharing beyond open data:

« Complex due to personal, sensible, strategic... data

« Data Spaces: an open and decentralized infrastructure for

sovereign data sharing
« Participants control how data is used
« No central data repository, direct interchanges among participants
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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
« Sovereignty for states, organizations and also individuals
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« Data-monetization (tokenization) as a data sharing incentive

How to motivate data sharing ?

« 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 Space P2P Connectors or Data APl Intermediaries
- difficult policy enforcement beyond trusted environment (like with DRM...



Data Self-Sovereignty
by Design Data Room

 Your data:
Never “leaves the room”

* You: \%

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

X Full or partial copies
v Aggregated data /> Couitrol
v Al trained models Your data

X Personal data

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

Compute-to-Data

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




Proof of Concept https://dataspace.angliru.udl.cat

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


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

Al4Pork Use Case

Compute-to-Data Provider
at Universitat de Lleida
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Semantic Integration

« Nttp://dataspaces.info
- Pay-as-you-go Model
« Reduce initial cost to join

» Integration level with dataspace services
improved incrementally, as-needed

11



http://dataspaces.info/

PoC: Al4Pork Data Space

e Animal ID Date Time D“’(:';im F‘f:)d w’;:‘;ma('g)
4 982091062894196 | 2021-03-16 | 01:08 | 42 0 16500
4 982091062894196 | 2021-03-16 | 01:09 | 45 1 16300
4 982091062894196 | 2021-03-16 | 13:05 | 70 0 15300
4 982091062894196 | 2021-03-17 | 10:44 | 5 0 14400
4 982091062894196 | 2021-03-17 | 10:45 9 6 14500
4 982091062894196 | 2021-03-17 | 10:45 | 50 14 14400
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https://dataspace.angliru.udl.cat/asset/did:op:bb5f52d48cf3294e8e979ac591ac75830ea98d87308183d389d266205c423255

Al4Pork Use Case
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https://dataspace.angliru.udl.cat/asset/did:op:bb5f52d48cf3294e8e979ac591ac75830ea98d87308183d389d266205c423255

https://dataspace.angliru.udl.cat/asset/did:op:e48dbde998b3b16c0ef3e3755f0241ef6c9590b731fb3cch4150226a1933541a

Al4Pork Use Case
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https://dataspace.angliru.udl.cat/asset/did:op:e48dbde998b3b16c0ef3e3755f0241ef6c9590b731fb3ccb4150226a1933541a

Compute-to-Data in the “Data Room”

Al4
Pork
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Al4Pork Use Case
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Vocabularies and Ontologies
Agriculture Information Model (AIM)

Al4
Pork

https://w3id.org/demeter/agri

OGC Vocabulary:

17


https://w3id.org/demeter/agri

Vocabularies and Ontologies

CGIAR: Ontologies most used in Agriculture

Multilingual and controlled vocabulary designed to cover
concepts and terminology under FAO's areas of interest.

Controlled vocabulary for agriculture, forestry, horticulture,
soil science, entomology, mycology, parasitology, veterinary medicine,
nutrition, rural studies.

Minimum set of elements applicable for data
and publication annotation and curation across CGIAR.

Formalization of concepts and
relations relevant to evolutionary comparative analysis.

Comprehensive ontology
for bioscientific data analysis and data management.

Represents places through their names using an ontological approach
to promote semantic coherence.

Covers all countries and contains over eleven million
placenames.

Online vocabulary tools English and Spanish to select controlled vocabulary
terms for subject indexing of AGRICOLA, PubAg and other databases.

Registry of open, sustainable, usable,
and unique identifiers for every research organization in the world.

Ontology of units of measurements.

Ontology for standardized, systematic
description of effects, consequences and mechanisms of variations.

Open-source software and an ontology for representing
scholarship.
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SAREF

Smart Applications REFerence ontology

https://saref.etsi.org

Extensions:

SAREF4ENER: Energy domain

SAREF4ENVI: Environment Domain

SAREF4BLDG: Building domain

SAREF4CITY: Smart Cities domain

SAREF4INMA: Industry and Manufacturing domains
SAREF4AGRI: Smart Agriculture and Food Chain domains
SAREF4AUTO: Automotive domain

SAREF4EHAW: eHealth/Ageing-well domain
SAREF4WEAR: Wearables domain

SAREF4WATR: Water domain

SAREF4LIFT: Smart Lifts domain

SAREF4GRID: Smart Grid domain

19


https://saref.etsi.org/
https://saref.etsi.org/saref4ener/
https://saref.etsi.org/saref4envi/
https://saref.etsi.org/saref4bldg/
https://saref.etsi.org/saref4city/
https://saref.etsi.org/saref4inma/
https://saref.etsi.org/saref4agri/
https://saref.etsi.org/saref4auto/
https://saref.etsi.org/saref4ehaw/
https://saref.etsi.org/saref4wear/
https://saref.etsi.org/saref4watr/
https://saref.etsi.org/saref4lift/
https://saref.etsi.org/saref4grid/
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Pen . . Duration |Feed Animal
Number Animal ID Date Time (s) © Weight (g)
4 982091062894196 2021-03-16 | 13:05 70 0 15300
"‘
o
‘0
4 982091062894196 2021-03-17 | 10:44 5 0 14200
.0

.#

L 4

L

L

4 982091062894196 2021-03-17 | 10:45 9 6 b 14500

L
L
L ]
o
L 4
L}

4 982091062894196 2021-03-17 | 10:46 50 14 16590
....
l ]
| | | || e,
L e .
L ]
Daily Weight CSV
Animal ID Date Weight (g)
982091062894196 2021-03-16 16300
982091062894196 2021-03-17 16500
.....
|
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YARRRML Mapping

« A human readable text-based representation for declarative Linked
Data generation rules.

* [nput
« Tabular: CSV, TSV, MySQL, PostgreSQL...
e Tree:JSON or XML

« Qutput: Knowledge Graph

« Interactive example:

* YARRRML Online: https://rml.io/yarrrml/matey/

1. Input: https://raw.githubusercontent.com/rogargon/ocean-
algo/rmimapper/data/inputs/8f67E08be5dD941a701c2491E814535522¢33bC2/0

2. YARRRML Mapping: https://raw.githubusercontent.com/rogargon/ocean-
algo/rmlimapper/feed-map.ym|

3. Visualize output: https://rdf2svg.redefer.rhizomik.net/



https://rml.io/yarrrml/matey/
https://raw.githubusercontent.com/rogargon/ocean-algo/rmlmapper/data/inputs/8f67E08be5dD941a701c2491E814535522c33bC2/0
https://raw.githubusercontent.com/rogargon/ocean-algo/rmlmapper/data/inputs/8f67E08be5dD941a701c2491E814535522c33bC2/0
https://raw.githubusercontent.com/rogargon/ocean-algo/rmlmapper/feed-map.yml
https://raw.githubusercontent.com/rogargon/ocean-algo/rmlmapper/feed-map.yml
https://rdf2svg.redefer.rhizomik.net/

Al4Pork Use Case
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Sovereignty-preserving Data Exploitation

Al4
Pork

C
RDF

“Data Room”

Store

Training...

SPARQL

—
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Data & Al Models Monetization

8888888888888
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Gaia-X Integration

Verifiable Credential
https://angliru.udl.cat/.well-

known/2210_UniversitatLlei

da.json

https://angliru.udl.cat/.well-known/2210

UniversitatLleida.vat.json

)

—

Verifiable Presentation

https://angliru.udl.cat/.well
-known/2210

serviceOffering-eda.json
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https://angliru.udl.cat/.well-known/2210_serviceOffering-eda.json
https://angliru.udl.cat/.well-known/2210_serviceOffering-eda.json
https://angliru.udl.cat/.well-known/2210_serviceOffering-eda.json
https://angliru.udl.cat/.well-known/2210_UniversitatLleida.vat.json
https://angliru.udl.cat/.well-known/2210_UniversitatLleida.vat.json
https://angliru.udl.cat/.well-known/2210_UniversitatLleida.json
https://angliru.udl.cat/.well-known/2210_UniversitatLleida.json
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« Data Space's “Data Room” at the Centre for Swine Studies (CEP)

Future Work: AgrifoodTEF Data Space

« Validation of precision feeding solutions from different manufacturers

« Al models training without revealing their data
« Advantageous to share with other manufacturers to improve one's own model|

Manufacturer \
— : —

L R —
2

T Compute-to-Data
. Provider
Enviromental

Data




AgrifoodTEF

EU Testing and Experimenting Facilities

» European reference for testing and
experimentation for agri-food innovation
« Innovation and digitalization for sustainable
and efficient food production

« Network of physical and digital facilities across
Europe

« Services to evaluate and validate third-party Al
and robotics solutions in real-world conditions

« €60M funding (50% EU / 50% EM)

Nodes (10M€): - Satellites (5M€)
Italy . Belgium
France . Holland

Poland
Sweden
Affiliated: : Austria

Germany Spain

https:.//www.agrifoodtef.eu
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https://www.agrifoodtef.eu/

Building a European framework for the The European Testing and Experimentation
secure and trusted data space for agriculture Facilities for Agrifood Innovation

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

Thank you for your time
Questions?

Roberto Garcia

Universitat de Lleida
https://rhizomik.net/~roberto
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