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Al4 DEeO0SC

e FEvolution of the DEEP Hybrid DataCloud platform
e Runs September 1st 2022 — August 2025 (36 months)

Overall Goal: Deliver an EOSC Al platform with advanced features for

distributed, federated, composite learning, metadata provenance, MLOps,

event-driven data processing, and provision of Al/ML/DL services
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SKIT psNCH

Artificial Intelligence for the EOSC

Funding: SM€

3 workshops on Al, image processing, federated learning
1 external users open call

8 peer reviewed publications in high impact journals

2 peer reviewed publications in high impact conferences
Collaboration with several EU funded and INFRAEOSC

projects
N €0SC | Blue-Cloud2026

Skilis 4 eosc

iMagine

7€0SC | ¢ SIESTA

i Al4Life

Extend the service offer and the capabilities being offered through the EOSC, with focus on Al

\3/
INFN 0

Istituto Nazionale di Fisica Nucleare R

Feature rich services and platform to build and deploy custom Al applications in the EOSC

Support for building Al systems on distributed datasets, with a particular focus on federated learning
Services to compose Al tool workflows, enabling the development of complex data-driven Al applications

Al Exchange Hub in the context of the EOSC, enhancing and increasing the application offer currently ava|lable
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au cneosc 1 he Machine Learning Lifecycle

Data &
Labels
> Create/update E Train/test Monitor
model model model
Reference ‘ A Repeat until reaching
Models .
. the desired accuracy
Model
_ repository
L Evaluate : |
l Share model model v
Serve
> model
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a4 cneosc  Services for Al/ML development
Dev tools: sandbox and online IDE ot

Create/update Train/test Monitor
Y | —
| model model model
Reference R
R il
Madats " eat/ il reaching
wne d¢ red accuracy
= Model <= -
= Al4|dneosc 2 Alvaro Lopez Garcia it
[Spostony, Evaluate
&) sha - model model
Deployments &
Serve
model
Name Container name Py Creation tim =
T Flo Edt Vow R Kemel Tab Sotings Hob
testuscode =m deephdcideep-oc-generic-deviatest o 2025.06-20 09:14:29 ORI wEN- : c B Eicher IS0k M EIOR] ®3.0-Computing prodieiont 4@ %
QB F X B0 mcon g Python3 O
testiupyter [~ deephdcideep-oc-plants-classifcation-tiatest 0 20230620 09:10:18 oo ® o
i image-ciassifaton- . -
/ notebooks Computing the predictions
T e It ime to so@ how you net performs on unseen test. data. We wil dvide the tutorilin 3 pars depening on whether you want
w

ag0

« Predict flepaths contained in a dataset spit 1 i

2yoarsago « Predict local ima

Al4 | &HeosC 2 Alvaro Lopez Garcia ) 32-Salen 2years ago « Predict uli
Note Parameters n UPPERCASE letors st be changed by th usorf noodect
% inport os
Module & inport Jaon

inport nunpy
inport matplotlib.pylab as pLe
Modules / Plants species classifier from tensorflow. keras.models import load model

fron ingclas.data utils inport load image, load data splits, Load class names
ron ingclas.test utils inport predict
fron ingclas import paths, plot utils, utils

Build status. License Created
Plants species classifier .
P Qe

Apache 2.0 2019-01-01 7  Welcome to Gittens X [0 MODEL NAME = *final_node1.hs

Classify plant images among 10K species from the iNaturalist dataset. jorT=e
paths, tinestamp + TIHESTANP
The deep leaming revolution has brought significant advances in a number of fields [1], primarily linked to image and Categories
speech of image tasks like the ImageNet Large Scale Visual TR o e e T )
Challenge [2] has resulted in a reliable way to compare top performing architectures. m m
The use of deep learning for plant classification is not novel [3, 4] but has mainly focused in leaves and has been m S Hulu(ialiciue ol O Al eonsh
g with open(cont path) as

festricted to a limited amount of species, therefore making it of limited use for large-scale biodiversity monitoring

urposes = o

This Docker container contains a trained Convolutional Neural network optimized for plant identification using images. a3 rve Coe

The architecture used is an Xception [5] network using Keras on top of Tensorflow. A detailed article about this network
[ . Predicting a datasplit txt file
Here we are going to compute the prect d save them intoa . json latr.

and the results obtained with it can be found in [6]. Additional Resources

The PREDICT method expects an RGB image as input (or the url of an RGB image) and wil return a JSON with the top 5

Get the code

predictions.
The original training dataset was the great collection of images which are available in PlantNet under a Creative- [ —— bjaighinin o el e 1 o e fasets/nm! # custon the
Common AttributionShareAlike 2.0 license. It consists of around 250K images belonging to more than 6K plant species gl J u py er
: 3 e # Load the det
of Wester Europe. These species are distributed in 1500 genera and 200 families. et the data bt £ R oo st gttt
o el e
Anew iteration of the application has been trained using plant images from iNaturalist. This dataset has around 4.4M I i v
observations with 7M images from 58K worldwide species. We have restricted our training to the 10K most popular 8 Dataset i
species. ) pred_tab, pred_prob = predict(nodel, X, conf, top_K<TOP_K, filenode='local’)

£ Seve e predice
prea asct = { filenases': Lisz(0,
pred. tab: pred_lab;tatist()
pred prao: pred prob.totist}
ity is ot om
ored sictl erue 1ab') = y.tolizt()

Simple 0 M2 ® Pyhon3|ide Mode: Gommand_® _Ln 1 Gol 1_3.0-Computng_prodctons b

This service is based in the Image Classification with Tensorflow model.
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AL cneosc  Services for Al/ML development
Model marketplace and dashboard

Al4 ‘ oNeosc & Login - Register

Create/update Train/test Monitor
model model model

—

Repeat until reaching
the desired accuracy

Al4 | CHEeosc
Module®,

viarkelplace =
Marketplace / Object Detection and Classification with Pytorch

Evaluate
model

Share model

Serve
Useful links & model
Modules Tools
Bulld status License Created
T — Object Detection and
Build Status MIT 2019-10-17
AIAEOSC documentation @ Dogs breed detector @ DEEP OC Massive Online Data @ C|ass|ﬁcatl0n WIth PytOl'ch .
) ) e 2 Alvaro Lopez Garcia
Projecipage Lde“"fyba d‘:fs breed on the image (133 Al Atrained Region Convolutional Neural Network (Faster RCNN)
nown breeds) Deep learning for proactive network for object detection and classification.
monitoring and security protection.
Storage
This is a plug-and-play tool for object detection and classification using deep neural Categories
Status . networks (Faster R-CNN ResNet-50 FPN Architecture [1]) that were already pretrained on Graphs Nodes
DSeRbie e Freiieined tiaksnc Inisec the COCO Dataset. The code uses the Pytorch Library, more information can be found at w [
Pytorcl ect-Detection. Py

Experiment tracking

mm rime

The PREDICT method expects an image as input and will return a JSON with the

@ Train an image classifier @ Plants species classifier | predictions that are greater than the probability threshold. Let's say you have an image Queued deployments cpus CPU Mhz Memory MB Disk MB GPUs
of a cat and a dog together and the probability output was 50% a dog and 80% a cat, if
Train your own image classifier with your Classify plant images among 10K species clf  you set the threshold to 70%, the only detected object will be the cat, because its L - crainable R inference |
custom dataset. It comes also pretrained from the iNaturalist dataset. probability is grater than 70%. m &

on the 1K ImageNet classes.

This module works on uploaded images and gives as output the rectangle coordinates m
x1,y1 and x2,y2 were the classified object is located. It also provides you the probability
of the classified detected object.
Trainable  Inference  Pre-trained Trainable ~ Inference  Pre-trained
Additional Resources
- A4 cneosc @ Seed species classifier @ Upscale multispectral satellites [G Get the code
images. T © Github

Classify seeds images among 700K

species. . fil
Upscale (superresolve) low resolution

bands to high resolution in multispectral
satellite imagery.

The AI4EOSC dashboard is a service
rovided by CSIC, co-funded by AI4EOSC
4 i z # Dockerhub

Terms of use Privacy policy.

Get the data

v1.71 p024°02-11 20240215 20240219 20240223 20240227 20240302 20240408 20240412 20240416 20240420 20240424 20240428 20240502 20240506

Trainable Inference Pre-trained Trainable Inference Pre-trained
8 Dataset

rce/day) @

The AI4EOSC dashboard is a service CPUs it Memory (i) Disk (© GPUs [fi}

rovided by CSIC, co-funded by AI4EOSC
& J i Used 747 of 47857 Used 1775GiB of 95337GiB Used 1606GiB of 43590GiB Used 0 of 3776
Terms of use Privacy policy.
¥1.5.1-44-g196d083 ’

https://dashboard.cloud.ai4eosc.eu/

https://open-science-
cloud.ec.europa.eu/resources/services/eosc.ifca-
csic.ai4eosc_platform
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Al cneosc  Services for Al/ML development

Deployment: standalone service

Al4 | cneosc

Module &

Deployments

OBSEA Fish Detection puldtates

Useful links 2 Build Status

Akbased fish detection and classification algorithm based on YOLOVS. The model has been finetuned to

. detect and classify fish at the OBSEA underwater observatory.
Identity and Access

e e um—— obsea_fish_detection is an application using the DEEPaas API

Write additional information for your users (how to predict, how to retrain, dataset description, training description, etc),
Project page

Storage
Status

Experiment tracking

- A | neosc

The AI4EOSC dashboard is a service
provided by CSIC, co-funded by AI4EQSC.

Termsofuse Privacy policy

License

MIT

Categories

2 Alvaro Lopez Garcia

Created

2023-11-29

Additional Resources

Getthe code
Qaithub £ Dockerhub
Getthe data
© Dataset
Deploy via the Lu

v154 0

100
Chromis chromis

300

400
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Data &
Labels

. o)
s % S5 IM Dashboard
[—1] 2o

Infrastructure Manager Dashboard.

Use a cloud orchestrator to deploy and configure complex virtual
infrastructures

Login with EGI Check-in

© 2020-2023

Create/update
model
Reference Repeat until reaching
Models
L the desired accuracy
‘ Model
reposi\ory Evaluate
Share model model

Train/test
model

R

Infrastructure
Manager

Available Topologies

/swagger json

DEEP as a Service APl endpoint =2

Hybrid DataCloud

This is a REST API that is focused on providing access to machine learning models. By using the DEEPaa$ APl users can easily run a REST APl in front of

their model, thus accessing its functionality via HTTP calls.

Currently you are browsing the Swagger Ul for this AP, a tool that allows you to visualize and interact with the APl and the underlying model.

versions
B /v2/ Getva apiversion information
LRl / cetavailable APt versions.
debug
Sl /v2/debug/ Retu debug information if enabied by APt
models

/v2/models/ etum loaded modsls and is information

20 /v2/models/obj_detect_pytorch/ Retum model's metadata

Monitor
model




Al4 cneosc  AI4EOSC high level architecture

Interactive C4
diagrams available

Model and code Al4EOSC Dashboard ‘ °
_ browse, deploy, manage 537
it & AR
Q}g docker EE
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Al4EOSC Platform
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MLOps and
drift detection
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and Composite Al
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|' Al modules Federated Development :
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A /

Al as a Service

g g g g g g g g g g g g g A

plsioNie

[ Workload Management System

o= |
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h I m Storage
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A

provision and configure resources

( PaaS Orchestration and Provisioning

Infrastructure @
Manager

INDIGO - DataCloud
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au cneosc  Al4EOSC research

AI4EOQSC empowers scientific research by...
e Providing users with advanced Al tools:
o Model retraining (iterative learning, fine tuning)
o Federated learning (including client authentication)
o Parallel training in multiple GPUs (distributed training - data parallelism)

o Model monitoring: MLOps, drift detection fMOl‘e info: A
© Modelinference https://ai4eosc.eu/
e Providing a simple and intuitive IDE for developing Al/ML/DL models https://docs.ai4os.eu/
(VSCode or JupyterLab) _ J

e Allowing seamless and transparent access to computational resources to
accelerate model development
e Deploying your models in production in a serverless environment

AI4EOSC | EOSC projects meeting (2024/06/20) 7



a4 cneosc  Key impacts and outcomes

Increased number of services in the EOSC Exchange

©)

Transforming development of Al models for science in the EOSC

©)

©)

Improvement of robustness of Al systems — Trustworthy Al

©)

©)

©)

©)

(Main, relevant) Outcomes so far

©)

©)

©)

Al/ML generic (AI4EQSC platform) or community specific (e.g. iMagine https://www.imagine-ai.eu/ and
https://dashboard.cloud.imagine-ai.eu/)

FAIR, reproducibility of pipelines, model provenance
Best practices for development Al and ML models

MLOps infrastructure and services for Al scientists
Drift detection tools and services to assess data/model/inference validity
Provenance of models (reproducibility), model metadata

FAIR-ification of ML assets

Al platform for the EOSC (AI4EOSC platform)
m Integrated popular IDE environments (JupyterlLab, Visual Studio Code)
m Advanced ML features: federated learning, homomorphic encryption, privacy tools
m Composite Al, cross discipline pipelines, serverless platforms

Software stack (Al40S) to build customized Al platforms

Best-practices documents for the Al community of practice in the EOSC

AI4EOSC | EOSC projects meeting (2024/06/20)



aln cneosc  Exploitation strategy

-> towards strategy/pathways for the integration, and maintenance, of services developed by projects within EOSC
... usual issue — declared TRL vs real TRL
e Need for quality standards
e External, independent validation
e Very good documentation from the day one is essential: for the providers, developers, users + trainings on top
Preparation phase: towards achieving the adequate TRL
e Provide the high quality software and services — procedures and services for delivering it in place (SQaas, )
e Validation and testing by the use cases within the project
e Integration with other initiatives and frameworks (e.g. Flower.Al, NVIDIA MONAI)
e Exploitation strategy — technical liaison with projects (EOSC ecosystem, Al-ondemand ecosystem, R, etc), scientific community,
private, innovator sector (through EOSC DIH)
Validation phase

N

° O °
. . éAl on Demand
e Call for external use cases to validate the services IMagme 1

e Otherinitiatives to reuse the software stack (Al40S) — provide feedback or contribution to enhance
Exploitation phase

e Usage of the platform within the Scientific Commmunities, innovators, other projects

e Different models of collaboration (depending on business model) — need for infrastructure and resources

e Al community of practice for the EOSC
AI4EOSC | EOSC projects meeting (2024/06/20)



A4 cneosc  Al4EOSC suggestions towards pathways for integration within the wider
EOSC ecosystem

® Define clear methodology and processes for integration
® Be pragmatic: architecture must be presented in an easy to understand, clearly defined and easy
to update documents and notations. Use community standards (e.g. C4 model)
® Adequate quality of the software and services should be provided: similar standards should be
followed
® Define a common standard to document things in order to have a clear understanding of the
federation and integration paths e.qg.:
o0 OpenAPI specification,
O C4 model,
e Foster reusability, promote visibility of results

AI4EOSC | EOSC projects meeting (2024/06/20) 10



Al4 @HeosC  Capacity to contribute to EOSC core capabilities

e AI4EOSC is interested in exploring the exploitation of EOSC Node compute capacity as
underlying infrastructure to deliver the advanced Al platform

e AI4EOSC is ready to implement integration with EOSC Node core capabilities (AAl, catalogs,
accounting, monitoring)

e AI4EQSC vision on contributions to EOSC core:

o Comprehensive provenance tracking system for ML assets (planned Q4 of 2024)
m Service oriented, standards based, extensive for other scientific products

o Proposing common standards and approaches:

m Common an easily understandable model to define the architecture (e.g. C4Model)
m Open API specifications and interoperability guidelines

e Discussion is needed to understand which of the other general Al related services and
capabilities could be included in the EOSC Core

AI4EOSC | EOSC projects meeting (2024/06/20)



an cneosc  SRIA Macro Roadmap contribution

e Metadata and ontologies
o Provenance tracking system for Al: Service oriented, semantic standards and domain specific
ontologies

e FAIR Metrics
o RDA FAIR Data Maturity, extension of FAIR EVA to support ML model provenance

e User environments
o Enhanced Al platform for the EOSC (powered by the Al40S software stack) providing EU researchers

and data scientists with a comprehensive set of tools to share, develop and deploy Al models following

the open science and FAIR principles
o Integrations with EOSC repositories for automatic downloading of datasets (Zenodo, Figshare, etc.)

o Automatic deposit of Al assets (Zenodo + GitHub)

AI4EOSC | EOSC projects meeting (2024/06/20) 12



A4 cneosc  SRIA Macro Roadmap contribution

e User provider environments
o Al40S software stack: The Al40S software stack allows providers to build customized platforms
(similar to the AI4EOSC platform) that can be tailor-made for the specific needs of a community
o Service mesh approach as a model for EOSC, allowing more rich distributed platforms
e EOSC interoperability
o Guidelines for Al for EOSC Interoperability Framework
o Open Architecture definition following common notation model (C4 model)
e SKkills development
o Training materials and courses on Al for EOSC
o Collaboration with EOSC sister projects (INFRAEOSC) on Al and EOSC skills development

AI4EOSC | EOSC projects meeting (2024/06/20)



a1 cneosc  Work ahead

e Finish and settle collaborations with INFRAEOSC (and other) projects
CNEOSC | Blue-Cloud2026  Skilis4eosc ~ P€0SC | SIESTA iMaOgine i Al4Life
e Al + Open Science + FAIR data intersection
o Uptake of Al for science and research with a solid foundations and scientific background
o Start taking into account quality aspects of the data (QAFAIRD)
e Increased trust in Al-based research
o Reputation of Al systems
o FAccT for Al systems: Fairness, Accountability, and Transparency
e Al must be seen as an interdisciplinary collaboration
o Data experts, domain scientists, data scientists, research software engineers must work
together
o Al community of practice for the EOSC

AI4EOSC | EOSC projects meeting (2024/06/20)



Al4 ©neosc Thank you for your attention!

The AI4EOQSC platform

Marcin Plociennik
marcinp@man.poznan.pl
(impact and dissemination)

Alvaro Lopez Garcia
aloga@ifca.unican.es
(project coordinator)

Funded by https //dashboard Cloud a|4eosc e }

the European Union AI4EOSC | EOSC projects meeting (2024/06/20) [U \




D EO0SC | Cancer

EOSC4Cancer contributions to session #5.2;

Adding value through the EOSC Federation: Users and
Resource environments in thematic communities

2024 Coordination meeting of EOSC-related projects funded under Horizon Europe
June 20th, 2024

Salvador Capella-Gutierrez (BSC) - Veli Stroetmann (Empirica)



EOSC4Cancer: the cancer research cneosc | cancer
point of view |
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EOSC4Cancer: the cancer research cneosc cancer
point of view |

Cancer risk identification and prevention by linking
environmental data to cAncer registry data

Data-driven optimisation of Cancer screening programs Provide TECHNOLOGICAL
SOLUTIONS + identify

Data-driven treatment selection for localised tumours with GAPS

multiple patient-derived data types and EMERGING NEEDS

Data-driven treatment selection for localised tumour: improving the to drive further
treatment of colorectal cancer by the inclusion of circulating developments

DNA information

Connecting omics data from multiple sources to a Clinical

Decision Support System (cpss) for precision treatment
of metastatic CRC

Colorectal Cancer use-cases




Technical overview

oneosc  cancer

Funded by
the European Union

O eoSsC
Databases and T Knowledge
repositories \.' / databases
Biobanks Approved Markers
EHRs Ongoing Clinical Trials

Federated EGA
Imaging Data
Cancer Registries

Actionable Genes

I'.ullﬂ

Community-led tech standards
Community-agreed common metadata

A — =

Individuals raw data \_/ Combined data for

m individual patient/s

\__’/ Fél Roadmap

—

Data flow User requests flow

Research Portals & Clinical
Decision Systems

=

2V

o
WP4
Use Ca

]

ses

WP5
— Training
N\
\i/ WP6
Galaxy Community
Engagement
DataShield 0.0

OpenVRE

Based on software containers and =
reference analytical workflows




oneosc  cancer

Funded by
the European Union

Outcomes

KEY OUTCOMES ACHIEVED (first half)

- Towards EU cancer research catalogue -> Development of a model for biomarker-driven
o EOSC4Cancer Cancer Catalog, providing standardised clinical trials
descriptions of cohorts and other data resources, and the Initiated the development of an Al-powered NLP

collaboration networks of experts surrounding them. tool for Cancer Patient-to-Precision Clinical Trials
- Synthetic data

o First synthetic dataset made available (longitudinal Establishment of a European training support
genomic + clinical data)

. . . network for Cancer Data Research
- Integration of imaging data initial f  for the C Road defined
o Started deployment of cBioPortal at BBMRI with slide nitial framework tor the Cancer Roadmap define

image integration Engagement with KEY stakeholders
o Work on XNAT and cBioPortal for image integration

- Reference cBioPortal instance hosted by Health-RI

Matching




oneosc  cancer

Outcomes
Bl

KEY OUTCOMES ACHIEVED (first half)

- Development of a model for biomarker-driven

- Towards EU cancer research catalogue
o EOSC4Cancer Cancer Catalog, providing standardised clinical trials

descriptions of cohorts and other data resources, andthe ~ => Initiated the development of an Al-powered NLP
collaboration networks of experts surrounding them. tool for Cancer Patient-to-Precision Clinical Trials
- Synthetic data Matching

First synthetic dataset made available (longitudinal

> Inte UPCOMING OUTCOMES

1 = Demonstrator of data mobilization across analysis platforms (from Galaxy to cBioPortal)
- SOPs for the exchange of different data types (Genomics, Clinical data, Images, Cancer registries,
f Screening programs, Exposome data)
Harmonization models, procedures, and recommendations
Demonstrator to trigger Galaxy workflows from within cBioPortal
RDMkit Cancer View and EOSC4Cancer course portfolio

->
->
->
-> Demonstrator of federated data flow




Engagement with KEY stakeholders “?-f’OSC cancer

O EeO0SC | cancer
E;B,’.CDVID cNEeosc ‘ EuroScienceGateway elixir ‘

converee  EQSC-Life

Data Generation MBS Standards, Services, Deployment of Demonstration

Software & Portals Infrastructure through use-cases

,\-)I
@5 canSERV S ,,
Y iding cutting edge E U c A I M : HIOpEan éme
”\ gé%ler research services ﬁ ° Genomic Data !
\  across europe CANCER IMAGE EUROPE o% Infrastructure -~

T, .
2275 Global Alliance
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D EO0SC | Cancer

How can EOSC help us demonstrate and promote the
benefits of open science and related collaborative
practices for thematic users and resource environments?



. . HDeoSsC | cancer
Technical overview :

FaRcl Funded by
B the European Union

. \'./
Community-led tech standards
Community-agreed common metadata

=_B
N,

Individuals raw data SN Combined data for

m individual patient/s




Examples: Towards EU cancer research catalogue  “?€0sc ‘cancer

http://data-catalogue.molgeniscloud.org/catalogue/ssr-cataloque/EOSC4Cancer - Funded by

the European Union

@eosc cancer EOSCACANCER  COHORTS ~ DATA SOURCES  ABOUT

cneosc cancer

Metadata included:

Resource summary, Population, [ R e o s o s e
collection events, linkage, access = Que
conditions, mappings to standards,

links to other 'networks’, data access

conditions (DUO)

EUROPEAN HEALTH RESEARCH DATA AND SAMPLE CATALOGUE

A collaborativ

‘THEMATIC CATALOGUES

;;;;;

Enhancements made: R T ... e oo

Cancer landing page

PROJECT CATALOGUES

Cross linking to other EU programs
(e.g. exposome)

ATHLETE

zzzzzz

Standards: = ..
DCAT, FDP, DUO, Beacon, RDF, m °°°°°°°°°°°°°°°°°°°°°°° ) i
GraphQL, CSV, OIDC/LSAAI Ore  m  ecer———— .

10


http://data-catalogue.molgeniscloud.org/catalogue/ssr-catalogue/EOSC4Cancer

Examples: Community-driven data Visualization
and Interpretation

oneosc  cancer

Funded by
the European Union

Longitudinal Data

-

0 am ly y 2y
. . S . .S S P . b+ B 1 2
SPECIMEN (1) @) ° I I
SURGERY [ ° e | 111 I I
STATUS e [3) " ” ”
TREATMENT v o Ll inn
Radiation Therapyw
XRT - 80 Mutations (page 1 of 8)
Medical Therapy v
Samples Gene
Chemotherapyw
U 0660 IDH1
0000 TP53

S
w
o

Protein Change

R132C
R248Q

Inclusion of additional data views (longitudinal data)

Inclusion of additional data types (radiological imaging visualization).
Development of guidelines to facilitate interoperability across different
cBioPortal instances.

~L~L~L/




‘% Examples: Data mobilization across analysis platform
(Cancer use-case connecting EOSC4Cancer & GDI)

Description of the demonstrator

Workflow from FastQ to data analysis and visualisation in cBioPortal. Then, the data in
cBioPortal, if it is well formatted, will be queried directly by Beacon (optional.

Analysis
FASTQs (identification of variants)

VS
Galaxy _—
CBIOPOI"tal ............ >
Clinical /" Beacon
Structured data

GDI project receives funding from the European Union's Digital Europe
Programme under grant agreement number 101081813.




‘% Examples: Data mobilization across analysis platform
(Cancer use-case connecting EOSC4Cancer & GDI)

e _o° European
°® Genomic Data
.e% Infrastructure

Data mobilization across analysis
platForm (Cancer use-case)

B GDI project receives funding from the European Union's Digital Europe
i Programme under grant agreement number 101081813.




EOSC4Cancer: the cancer research cneosc | cancer
point of view |

Data-driven optimisation of Cancer screening programs Provide TECHNOLOGICAL
SOLUTIONS + identify
GAPS

and EMERGING NEEDS

to drive further
developments

Connecting omics data from multiple sources to a Clinical

Decision Support System (cpss) for precision treatment
of metastatic CRC

Colorectal Cancer use-cases
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4.2: Data driven optimisation of cancer screening programs

m Il Piedmont regional screening

Codebook

Clinical data harmonization Interoperability

cBioPortal Reusability

(EOSC4Cancer)

How can we detect How can we improve the
European screening data model cancer earlier? risk/benefit ratio of screening?
(harmonized codebooks)

Deliverable: Standardized

Interpretability
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Data management About Contribute © GitHub b, Search RDMKkit

Data management

Data life cycle v
Your role v
Your domain AN

Bioimaging data
Biomolecular simulation data
Epitranscriptome data

Health data

Human data
Human pathogen genomics

Intrinsically disordered
proteins

Machine learning
Marine metagenomics
Microbial biotechnology
Plant sciences
Proteomics

Rare disease data
Single-cell sequencing
Structural bioinformatics

Toxicology data

Your domain On this page

H Ea lth d ata 407D Introduction

Patient-generated health data from
questionnaires

|ntr0ductl0n Electronic Health Record (EHR) data
Human ‘health data’ is a broad concept encapsulating diverse data types and modalities, including omics and clinical data. Related pages
Clinical data (routinely collected or originating from clinical studies) includes but is not limited to images, healthcare More information

administrative data (e.g. demographics), free text and patient-generated data from questionnaires or real-world wearables/
mobile devices. This page describes data management considerations and solutions for two widely collected data types used in
health data research studies: data about the patient from questionnaires and electronic health records (EHRs) generated from
interactions with the healthcare system. Future versions of this page will include additional health data types.

All scientific research involving data processing concerning identifiable people in the European Union is subject to the General
Data Protection Regulation (GDPR) and may require ethics approval. This page will not repeat the GDPR, ethics and data
anonymization information given elsewhere in RDMkit, namely on the GDPR compliance, Ethical aspects, Data sensitivity and
Human data pages, which should be familiar to scientists working with health data. The content on this page is also distinct from
the Rare disease data page, which considers collecting and processing data specific to rare diseases. Country-specific RDM
resources, including existing national solutions or RDM advice specific to national policies/funders/infrastructures are on the
National Resources pages. The information presented on this page is disease and country-agnostic.

Patient-generated health data from questionnaires

Description

Participants’ health data which can be collected via surveys, interviews, and monitoring, are called Clinical Outcome Measures
(COMs). In surveys, the questionnaire is either completed by the participants or their representative (e.g. family member or
caregiver). In interviews, a healthcare professional asks/explains the questionnaire to the participants and records their
responses. Monitoring includes measuring a participant’s behaviour or activity in both a clinical and non-clinical setup. Based on
this, COMs can be classified into four broad categories: Patient Reported Outcome Measure (PROM) is a measurement that
comes directly from the patient (i.e. study participant) about the status of a patient’s health condition without amendment or
interpretation of the patient’s response by a clinician or anyone else. Observer-Reported Outcome Measure (ObsROM) is a
measurement based on a report of observable signs, events or behaviours related to a patient’s health condition by someone
(e.g. family member or caregiver) other than the patient or a health professional. Clinician-Reported Outcome Measure

16
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Agenda

* Introduction to AqualNFRA

* Potentials of EOSC regarding demonstration and promotion of the benefits of open science and related
collaborative practices for thematic users and resource environments

* Opportunities of the connection to the EOSC Federation to enhance user/resources environments already in place in
thematic communities?

» Services of features that could be accessible for the Federation that could have the largest impact in thematic
environments?

* Major difficulties or overheads (technical, managerial etc.) entail the eventual connection to the EOSC Federation
for thematic user environments?
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Overall objectives of AqualNFRA

The overall objective of the project is to develop a virtual environment equipped with FAIR multi-
disciplinary data and services to support marine and freshwater scientists and stakeholders restoring

healthy oceans, seas, coastal and inland waters

The aim of the AqualNFRA virtual environment is to enable the target stakeholders to store, share,
access, analyse and process research data and other research digital objects from their own
discipline, across research infrastructures, disciplines and national borders leveraging on EOSC and
the other existing operational dataspaces (e.g., EMODnet, Copernicus Marine Service, Digital Twins,
etcetera)




CNEO0SC AqualNFRA
The AqualNFRA setting

The technical framework is designed to
enhance  cross-domain  research,
enabling seamless discovery and
access to marine and freshwater data
via interdisciplinary discovery services

The Data Discovery and Access Service
(DDAS) will act as a bridge connecting
diverse data catalogues, APIs, and
Digital Twins

The AqualNFRA architecture will utilise
international standards such as those
from ISO TC211, the Open Geospatial
Consortium (OGC), and the EU INSPIRE
Directive

Use Cases
Baltic Region
USE
« Create and
share workfiows
North Sea Region « Define Search Queries
« Trigger data transfer
Mediterranean Sea

Pan-European Region

( DATATRANSFERS

Identity, Authentication & Authorisation

‘AqualNFRA User Interfaces

L2 Virtual Research Environment
Search —» Inspect —»  Select

Investigate —> Reuse —»  Publish

Metadata View Notebooks Services & Models

User Workiows.

EOSC-Beyond
Test bed

[
EOSC Interaction E0SC

« Intiate data ranster
 AAlintegration

« Service onboarding

« Testbed for deployment

<:>

EOSC Data Transfers.

EOSC Execution
Fr

EOSC AAI Federation

EOSC Exchange

(HEH0G)

$. 3
3« § —
82 o ¢
HH 31
5£€3% uw ]
2 g 3 g g é 13
38Es g 2%
278 £ st
< £§%
Search and retrieve data ‘g Cw
Use of DDAS & External Service APls .
Data (+Resource) Discovery and Access Service (DDAS) External Services Interoperability
Metadata Services Data Services Publishing Platform External Data Computing ILIAD/EDITO/DostinE/Others
« Metadata APis
« Metadata Search AP (OGC « Data Access APIs (0GC « User - DTO Viewers
Records) ( Features, Coverages, STAC) Intertace « Data Access APl « Cloud « DTO Service Platform|
« Ontology API « Gold - Analysis ready Data « Access API « Bronze Data . ’&PC « DTO Modeling
= Goid, Silver & Bronze Data « Silver - Seamiess Data * Ofens Platform
« Harvesting « Hydrogrtaphy90m data Sensor D, « Sensor Data
. nsor Data T atic data
Federated search . Daa 3 e + Themato
£ S S”"”“ In-situ/ raw data
o File Storage * Metadat N 1
« Catalogue « Database(s) Storage u::nnw reen]
» Ontology Storage + Datalake / Datacube User data
E « Catchment DB E T E

Data harmonisation & processing) J

www.aquainfra.eu
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Regional case study areas and technical use cases across the
hydrosphere within an EOSC setting

© o N O U A

Effectiveness of measures, their social and economic effects

Creation of seamless water quality data from land to sea utilising high-frequency water quality monitoring with
FerryBox observations and combining sensor data with satellite observations.

Changes in nutrient loading and the Gulf of Riga optical properties: effectiveness, costs and socio-economic
effects of environmental measures.

Monitoring the aquatic carbon cycle and quantifying the human impact (eutrophication).
Land- Sea interactions and quantifying the human impact (eutrophication)

Marine ecological state by the land catchment interactions

5 | Migsa-Oslofjord /
& Kattegat

Future scenarios for inland water quantity and coastal impacts

H
g
2 Elbe catchment /

Marine ecological state by the land groundwater interactions

Freshwater biodiversity
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Potentials of EOSC regarding demonstration and promotion of the benefits of
open science and related collaborative practices for thematic users and
resource environments

Marine and freshwater scientists will be
equipped with a user environment for data SPEOSC AQUAINFRA Baicses Northex Meleranen Pn urone
harmonisation, processing, quality assessment, »
interaction and sharing, emphasising the pan-
European seamless connectivity across the
marine and freshwater realms

* The AqualNFRA Data Discovery & Access
Service enables search for marine data,
freshwater data, and socio-economic data
seamlessly across borders and data
repositories

AqualNFRA DDAS

Discovery Vector Access Raster Access
DDAS Data Discovery Service DDAS Vector Data DDAS Raster

EOSC as a central entrance point might enable
collaboration and sharing across this very
interdisciplinary research field.

https://lvm4072.kaj.pouta.csc.fi/ddas
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Potentials of EOSC regarding demonstration and promotion of the benefits of

open science and related collaborative practices for thematic users and
resource environments

An open and reproducible science capacity is being S
established in the marine, coastal, and inland water =
research communities, from bachelor’s students to
experienced researchers

* demo versions supporting the internal capacity

building are available via the AqualNFRA
Interaction Platform (AIP)

* a suite of educational materials and resources are
being co-developed during the project promoting a
sustainable culture of open science within the
marine and freshwater research communities.

Capacity building within the consortium as part of
being an EOSC project as well as the promotion of the
AqualNFRA training platform via EOSC




CNEO0SC AqualNFRA

Opportunities of the connection to the EOSC Federation to enhance
user/resources environments already in place in thematic communities?

* To provide an EOSC service that allows users to
seamlessly and easily find and access data from
the diverse set of catalogues

* o develop use cases for improved water quality
and  healthy  aquatic  environments  to
demonstrate the value of sharing open and FAIR
research data and provide feedback to the EOSC
Partnership

* o synergise with the oceans, seas, coastal and
inland waters initiatives and the EOSC
Partnership to avoid overlaps and reuse existing
resources
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Services of features that could be accessible for the Federation that could
have the largest impact in thematic environments?

AqualNFRA aims at providing a robust, user-
friendly, and innovative environment that enables
and propels forward the research in marine and
freshwater sciences.

* A cornerstone of AqualNFRA is data
harmonisation, essential for integrating diverse
datasets from disparate sources, ensuring
consistency and compatibility across different
systems.

* The process will involve standardising data
formats, metadata, and vocabularies to align
with FAIR principles.

* The harmonised data, once processed, will feed
into the AqualNFRA Data Space.
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Services of features that could be accessible for the Federation that could
have the largest impact in thematic environments?

Through leveraging high-performance computing, adhering to and advancing standards, and promoting open
science and FAIR data principles, AqualNFRA aims to be a transformative force in aquatic research
infrastructures

The AqualNFRA Interaction platform (AIP)
provides access to DDAS as well as the Virtual
Research Environment (VRE)

The VRE will provide computational tools and
services necessary for sophisticated data analysis
and modelling and support a range of
programming languages, such as R and Python

Notebook  services  offering  customisable
workflows to facilitate the analysis of raw or
harmonised data will be included, allowing
researchers to create tailored processes for their
specific research needs.

AqualNFRA Data Space

Qcls

S Foew,
= Galaxy s

Studio R e

DDAS

https://aqua.usegalaxy.e
u/
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Major difficulties or overheads (technical, managerial etc.) that entail the
eventual connection to the EOSC Federation for thematic user environments?

* EOSC is new to most of the domain experts in AqualNFRA especially on the
freshwater side

* Tools and workflows are typically tailored within national organisations and
data are not necessarily in a searchable format

* Combining the fresh water and marine research environments and also
include socioeconomic data in a seamless setting is in itself a challenge

* How to adapt the AqualNFRA architecture to connect to the new EOSC node
setting and contribute to the EOSC Federation

* Uncertainty regarding the future of EOSC
* How to consider EOSC vs. DTO efforts/synergies
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Partners
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Thank you for your attention! _

Lise Schrgder and Henning Sten Hansen
Aalborg University Copenhagen
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Agenda

Introduction, breakout approach (Peter, Sara)
Intro talk 1: Lise Schragder, Aqua-INFRA.
e Intro talk 2: Salvador Capella-Gutierrez, EOSC4Cancer

e Discussion question 1:
o How can EOSC help us demonstrate and promote the benefits of open science and related collaborative practices for thematic users
and resource environments?

e Discussion question 2:

o  What opportunities does the eventual connection to the EOSC Federation bring to enhance user/resources environments already in
place in thematic communities?

e Discussion question 3:
o  What services of features that could be accessible for the Federation could have the largest impact in thematic environments?
e Discussion question 4:

o  What major difficulties or overheads (technical, managerial etc) entail the eventual connection to the EOSC Federation for thematic
user environments?

e Summary, discussion readouts (Sara, Peter)


https://docs.google.com/presentation/d/1p7tmJvX-Gv_b3rEWAT2OWkP-Lum-hO0bwcIgT43qbjE/edit

Adding value through the EOSC Federation: Users and
Resource environments in thematic communities
Practical example from the EOSC4Cancer project

Reusing catalogues via common standards
Open access platform (cBioPortal) available to anyone

Data driven harmonisation of cancer screening programme: interoperability was put
in practice in two screening programmes (NL - IT) working together by harmonising a
codebook, which was then used also by IT and CZ

Clinical decision support system: creation of a (new) standard for semantic
harmonisation for clinical decisions



Discussion question 1: How can EOSC help us
demonstrate and promote the benefits of open science and
related collaborative practices for thematic users and
resource environments?

The human engagement factor is perceived as a value add in EOSC. People wouldn’t have had
the chance to meet without EOSC, domain specific practices would have been shared without

EOSC.
EOSC is not a portal, should be considered as an umbrella framework going much beyond data.

Training becomes strategic at this point: to inform researchers and scientists about the opportunity
to use services, tools and methods already in place



Discussion question 2: What opportunities does the
eventual connection to the EOSC Federation bring to
enhance user/resources environments already in place in
thematic communities?

EOSC has the potential of making available resources from other spaces (institutes,
communities, nodes) not available before. Shared authentication is one of the
opportunities, with an unique ID that is broad enough to include availability of a
broader set of services (so not just limiting it to EQuUGAIN)

An EOSC helpdesk would be a great opportunity - if sustainability of such a service is
ensured

Scalability of VRE resources is also seen as an opportunity, with SLAs that can vary
according to the type of resources needed, the scope of using the services and the

domain



Discussion question 3: What services of features that could
be accessible for the Federation could have the largest
impact in thematic environments?

A managed, reliable cloud service with ensured uptime service would be the most
desirable service for scientific user communities

A modular SLA model to be adapted for different services and different scientific
communities, so to facilitate the understanding of what services are critical to be
ensured at what conditions

A credit system could be effective if linked to an effective tracking of usage of
resources (and here tha AAl is necessary) and an elastic resizing of resources
across the federation, to avoid stopping services when credits end



Discussion question 4: What maijor difficulties or overheads
(technical, managerial etc) entail the eventual connection
to the EOSC Federation for thematic user environments?

Data can be used in many different research environments, what'’s difficult is
making data findable by other domains and to describe data in a way that can
be integrated to other domains

Stronger (human and technological) connection between EOSC and Digital
Twins should be made

Time is a challenge: putting EOSC in practice requires years!
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Project’'s pathway towards impact

Project’s

pathway towards
impact

4

...know-how, innovative solutions,
proof of feasibility, new business
models, policy recommendations,
guidelines, prototypes,
demonstrators,

databases and datasets, networks,

etc.
‘Intellectual Property’

During project
implementation

Specific contribution that projects can make to the expected
outcomes and impacts set out in the Work Programme

WP EXPECTED OUTCOME
(described in topic)

PROJECT’S CONTRIBUTION
TO THE EXPECTED OUTCOME

...uptake, diffusion,
deployment, and/or
use of project’s results
by direct target groups.

Shortly after the end of the project

WP IMPACT
(described in Destination)

Effects

PROJECT’S
CONTRIBUTION TO THE

%ggrqgﬁd?tgm?%ﬁgcts on:

» Society (including the
environment)

+ Economy

+ Science

enabled by the outcomes of

R&l investments.

Some time after the end of the project

European
Commission



IPR - BACKGROUND AND RESULTS — ARTICLE 16

Exploitation of results

» Beneficiaries which have received funding under the grant must — up to four

years after the end of the action - use their best efforts to exploit their results
directly or to have them exploited indirectly by another entity ...

* If, despite a beneficiary’s best efforts, the results are not exploited within one
year after the end of the action, the beneficiaries must (unless otherwise
agreed in writing with the granting authority) use the Horizon Results
Platform to find interested parties to exploit the results.
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About

What is Horizon Results Booster?

Horizon Results Booster (HRB) is an initiative of the European Commission which aims to bring a continual stream of innovation to the market and maximise the impact of public
funded research within the EU.

It supports projects eager to go beyond their Dissemination and Exploitation (D&E) obligations - steering research towards strong societal impact and concretising the value of
Research and Innovation (R&I) activity for societal challenges.

ITo achieve this, HRB offers free consulting services to closed or ongoing research projects funded by FP7, Horizon 2020, or Horizon Europe programmes. I

What Services Are Available?

The Horizon Results Booster offers 3 types of services: \

1. Portfolio Dissemination & Exploitation Strategy

¢ Identifying and creating the portfolio of Research & Innovation project results (module A),

* Creating the portfolio of results; design and execute a portfolio dissemination plan (module B)
¢ Improving existing exploitation strategy (module C)

3. Assistance, coaching and mentoring for go-to-market activities.

When Can You Apply?

It is possible to submit an HRB application as soon as the project's results are identified. HRB services must be completed at the latest by 7th of November 2024.

Who Is Providing the Services?

The services are provided by a consortium of specialized companies: META Group, Ecorys Europe, ICONS, Trust-IT Services, BDO, and PNO.
For more information about Horizon Results Booster, visit the FAQ section or contact us at booster@meta-group.com.

Follow HRB on LinkedIn, Twitter and subscribe on YouTube to stay connected!




Open Questions

O How is your project ensuring the sustainability of the project Outcomes?
O What are the challenges (if any) that you are facing?

O What possible solutions do you envisage ?




