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The MareNostrum 4 supercomputer
Total peak performance:

 13,7 Pflops/s

Access: prace-ri.eu/hpc-access Access: bsc.es/res-intranet 

The MareNostrum 5 supercomputer
2022-2027

 >200 Pflops/s
Tape storage

+400 PB
Disk storage

+150 PB



Personalized healthcare Maintenance and 
inspection

Farming 4.0



AI-SPRINT for 
personalized healthcare



age

sources: American Stroke Association
St. Luke's Rehabilitation Institute

BrainsGate.com





CEREBROVASCULAR 
RISK FACTORS

NON-INVASIVE 
CONTINUOUS MONITORING

80% OF ALL STROKES
CAN BE PREVENTED

sources: American Stroke Association
St. Luke's Rehabilitation Institute

BrainsGate.com



A, Apple Watch.
B, ZIO XT Patch.

C, Holter or event monitor.
D, Reveal LINQ.

E, Implanted pacemaker or defibrillator.

Noseworthy et al. Circulation (2019) 
doi:10.1161/CIR.0000000000000740



www.nuubo.com

continuous ECG recording (up to 30 days)



The AI-SPRINT pilot study

October-November 2022

17th of October 2022:
10 volunteers

(5 healthy, 5 stroke survivors)



Madrid, 17.10.2022

The AI-SPRINT pilot study



Data: multi-parameter data from 2 devices
Objective: include the real-time dimension in the 
use case of AI-SPRINT

Data: Long-term ECG from pilot study (60 volunteers, 
balanced by sex) + predictions of AF
Objective: Collect real-world data for the AI-SPRINT use 
case

Different data for a common goal

Additional collaborations:

https://bioinfo4women.bsc.es/



ISBN: 9780128213926

“It’s a must read for anyone working in this area; the materials 
presented here should be integrated into medical school curricula.”

Londa Schiebinger
John L. Hinds Professor of History of Science, Stanford University
Founding director, Gendered Innovations in Science, Health & Medicine, Engineering, and Environment



J. Álvarez Cid-Fuentes, S. Solà, P. Álvarez, A. Castro-Ginard, and R. M. Badia, dislib: 
Large Scale High Performance Machine Learning in Python

in Proceedings of the 15th International Conference on eScience, 2019, pp. 96-105

https://dislib.readthedocs.io/



Cascade Support Vector 
Machine (CSVM)

k-nearest neighbors (KNN)

Random Forest (RF)

Pareto-Optimal 
Progressive Neural 

Architecture Search 
(POPNAS)

Initial developments using the 
PhysioNet database

PhysioNet Clifford et al. 2017 Computing in Cardiology (CinC). IEEE, 1-4. DOI: 10.22489/CinC.2017.065-469
POPNAS Lomurno et al. 2021. Proceedings of GECCO '21. ACM, 1726–1734. DOI: 10.1145/3449726.3463146
dislib Cid-Fuentes et al. 2019. Proceedings of eScience, pp. 96-105, DOI: 10.1109/eScience.2019.00018.

spectrograms

time series



PARAMETERS

PARAMETERS
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Privacy preservation by Federated Learning

TRAINING TEST
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SCONE

TRAINING
(in a federated setting)

INFERENCE

PREDICTION



Conclusions



● AI needs resources in the computing continuum and this poses 
great challenges from an infrastructural perspective.

● AI-SPRINT is one of the first platforms for AI application 
development in the computing continuum.

● The application of AI-SPRINT technology to the use case of 
personalized medicine will allow the development of stroke risk 
models in real time.



davide.cirillo@bsc.es

Thank you!



Noseworthy et al. Circulation (2019) 
doi:10.1161/CIR.0000000000000740

ESUS: embolic stroke of undetermined source
RF: radiofrequency

A tip of the iceberg


