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• What about AI? 

• Scientific method and AI impacts

• What scientists are doing?

• AI in the Research Lifecycle

• What NRENs are offering to support researchers in using AI? What's next?

• And AI for NRENs, can you turn your NREN a data-driven organisations? What’s next?

Agenda

2



3     | GEANT.ORG

3

Artificial intelligence…

…is the science and engineering of making intelligent machines, 
especially intelligent computer programs.

1956 - John McCarthy, Stanford professor and father of AI. 

Source: 2007, http://jmc.stanford.edu/articles/whatisai/whatisai.pdf 
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A bit of the 
evolution of AI

For example:

1940-1950  – first intelligent algorithms

                               and turing test

1959-1960 – ML and   

           first chatbot ”Eliza”  

1970-1980 – expert systems

1990 – computer vision

2010 – deep learning 

                            popularity

2020 – generative AI                                        

                            popularity
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Predicts failures

fine-tuning of LHC operations

detect anomalies 

Predict particle trajectories 

Optimizing power consumption

Quantum Machine Learning (QML) 

Automating real-time calibration
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Source: Adapted from Pyzer-Knapp, E.O., Pitera, J.W., Staar, P.W.J. et al. Accelerating materials discovery using artificial intelligence, high performance computing and robotics.npj Comput Mater 8, 84 (2022). 

Driven by data analysis and computational methods

The progression of the scientific method: e-Science
Researcher needs are also evolving
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High-quality, 
accurate, and 
comprehensive 
DATASETS 
are essential for 
training AI models
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Data Management Planning tools

e.g. DMPonline, Argos, EasyDMP, Haplo, RDM 
Organizer, Data Stewardship Wizard...

Eletronic Lab Notebooks

e.g. Jupyter, Rspace, LabTrove, 
SciNote, Benchling, Collab,...

Data repository platforms

e.g. Dspace, Figshare, Oslandora, 
InvenioRDM, Dataverse, Dryad, GitLab,...

Digital preservation tools and 
archival storage

e.g. Archivematica, Preservica, BitCurator, 

Ex Libris Rosetta, Arkivium

Research Information 
Management (CRIS) Systems

e.g. Elsevier Pure, Symplectic Elementes, 

CRIStin, Converis

Research

Data

Lifecycle

Research

Data

Lifecycle

AI is a critical part of the Research Data Management

Analysis and Workflow Tools

e.g. Matlab, R, SPSS, ArcGIS,
Taverna, MyExperiment, TensorFlow, 

PyTorch, Spark, Keras, ... AI, AI and AI 

Compute and Sync Platforms

e.g. in-house/edge GPUs, Quantum, QKD, AWS, Azure, 

OneDrive, GoogleDrive, ownCloud, NextCloud, rsync, 

SFTP, SCP, Spark Streaming, Kafka, Teradata, 

RedShift....
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AI is a critical part of the Research Data Management

Analysis and Workflow Tools

e.g. Matlab, R, SPSS, ArcGIS,
Taverna, MyExperiment, TensorFlow, 

PyTorch, Spark, Keras, ... AI, AI and AI 

Compute and Sync Platforms

e.g. in-house/edge GPUs, Quantum, QKD, AWS, Azure, 

OneDrive, GoogleDrive, ownCloud, NextCloud, rsync, 

SFTP, SCP, Spark Streaming, Kafka, Teradata, 

RedShift....
AI
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Sources: Ludäscher, B., Bowers, S., McPhillips, T. (2009). Scientific Workflows. In: LIU, L., ÖZSU, M.T. (eds) Encyclopedia of Database Systems. Springer, Boston, MA. image  © 2012 CERN

Scientific knowledge discovery has becoming dependent of huge 

data analysis and high performance computational resources.

e-Science
data                              compute

                  e-Infrastructures
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For expansive workloads of simulations

the promise are exascale and quantum.

Source: SASCHA KREKLAU/FORSCHUNGSZENTRUM JÜLICH https://spectrum.ieee.org/europe-s-exascale-supercomputer 

https://spectrum.ieee.org/europe-s-exascale-supercomputer
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Source: AI Infrastructure Ecosystem – AI Infrastructure Alliance (July, 2022)

Most significant challenges in AI infrastructure
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AI wakes up old discussions:

On-premise vs Cloud vs Edge
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…and is giving the floor to security and trust discussions

from explainable AI to privacy issues…

but also trust & identity issues and the need of Trusted Research Environments 
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More complex environment….

…and the researchers are cooperating in major research topics,

(driven by high costs of in-house research infrastructures and 

multidisciplinary intersections to deal with emergency and global needs)

They are also sharing more DATA
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56.6%  of FTEs researchers are in business
31.8% in higher education

10.2 % in government and non-profit organisations

Source: Eurostat, 2023. https://ec.europa.eu/eurostat/statistics-explained/index.php?title=R%26D_personnel

Where are EU R&D personnel?

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=R%26D_personnel
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Research infrastructures (RIs) – are being shared!

Source: Bucar, M., Gerdina, O. and Brecko, B. Cooperation of ESFRI Research Infrastructures (Landmarks) with Industry Published July, 2023. https://zenodo.org/records/8205249 

91% are planning to expand cooperation with industry

49% of RIs regularly cooperate with industry

“The cooperation between Research Infrastructures (RIs) and industry plays a crucial role in achieving scientific excellence and fostering 

innovation potential. However, the level of cooperation and its challenges remain less defined and monitored.” (ESFRI,2023)

*Other: personnel, computing/data facilities, training, joint development,...

https://zenodo.org/records/8205249
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Going deeper on the Researcher needs
on Research Data Management
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The e-Infrastructure triad

- data
- compute
- networking

Networking

Data Computing

Research

Data

Lifecycle

Researcher needs
on Research Data Management
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networking

Data Computing

Researcher needs
on Research Data Management & NRENs

Research

Data

Lifecycle
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• Some NRENs are aware and are also mapping it 
to improve services offers and research support;

• NRENs run essential services on supporting data exchanges;

• Some NRENs are running specific services on the support of the RDM:

e.g.: file sender, cloud, data catalogs, PID services, data repositories, research 
data planning, SUNET drive, SURF drive, TREs,…

• others are working on procurement frameworks for RDM services;

• Actively participating/supporting data initiatives 
e.g.: EOSC, Dataspaces, EUDAT, and user communities like SKAO, Copernicus,...

• Building really interesting things on metadata management;

      e.g.: RaID SURF

JISC

What NRENs are doing?

https://www.jisc.ac.uk/guides/rdm-toolkit
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AI/ML Stack

Source: Inspired by the evolution of networking research (By Jim Kurose)​ - 2021

pre-2000... 
connectivity, 
performance,

distributed 
apps...

Netwoking Stack
(and NRENs' services focus)
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AI/ML Stack

Source: A Simplified view of the AI/ML stack
https :/ /ww w.linkedin.com/pulse/s impli fied-view-aiml-stack-troy-angrigno n/

Source: Inspired by the evolution of networking research (By Jim Kurose)​ - 2021

pre-2000... 
connectivity, 
performance,

distributed 
apps...

Netwoking Stack
(and NRENs' services focus)

https://www.linkedin.com/pulse/simplified-view-aiml-stack-troy-angrignon/
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Source: A Simplified view of the AI/ML stack
https :/ /ww w.linkedin.com/pulse/s impli fied-view-aiml-stack-troy-angrigno n/

Source: Inspired by the evolution of networking research (By Jim Kurose)​ - 2021

from 2010...
data centers,

cloud,
SaaS,

mobility

AI/ML Stack
Netwoking Stack

(and NRENs' services focus)

https://www.linkedin.com/pulse/simplified-view-aiml-stack-troy-angrignon/
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In 2023 storage and hosting services surpassed 

the security services in NRENs portfolio.

2nd most offered 
services by 
NRENs in Europe

NRENs services *GÉANT Compendium data 2023
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OPERATIONAL DATA (LOGs, Measurements)

And about AI for NRENs?
Where is the data? 
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The secret of data science is that the tools are 
almost irrelevant...

Fonte: Patil & Mason, Data Driven, 

       Creating a Data Culture, 2015.
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The secret of data science is that the tools are 
almost irrelevant...
WE NEED THE RIGHT QUESTIONS
TO SUPPORT DECISION MAKING
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85% of big data projects fail 
(Gartner)

87% of data science projects 

will never go to production
(VentureBeat)

Fonte: https://www.datascience-pm.com/project-failures/

https://www.datascience-pm.com/project-failures/
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Decision 

Making
The process of 

choosing the most 

suitable path for 

business 

decisions.

Used for directions

in order to solve 

problems or seize 

opportunities.
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Lots of questions...

• Where is the NREN’s data?

• Does we have the right business questions?

• Does we have the right operational questions?

• What are the risks and impacts? (skills, reliability, security, GDPR,...)

• Are we sharing data with other NRENs? Can we share models?

• How we will be organising our community to share experiences?
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What’s next?

1.What are the current AI use cases in your 
organisation? Or potential uses?

2.What are the top 3 AI-driven projects or initiatives you'd 
like to see in your organisation / NREN / GÉANT  in the 
next 2-3 years?

3.What are the key challenges, ethical considerations and 
potential risks associated with AI in NRENs?



36     | GEANT.ORG

Thank You
Any questions?

www.geant.org

daniela.brauner@geant.org

   danibrauner
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