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6" School on High Performance and Disruptive Computing in Remote Sensing,
Edificio Emprendia, Santiago de Compostela, June 9, 2026
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Galicia Supercomputing Center (CESGA)

Founded in 1993
* Placed in Santiago de Compostela, Galicia, Spain

* Board of Trustees composed of members from Xunta de Galicia (Regional Government) e CSIC (the Spanish National
Research Council)

* Mission: contribute to the advance of science and technology via research and application of high-performance
computing and communications

* CESGA offered supercomputing services to more than 1800 researchers in 2025

* CESGA collaborates in research projects with other institutions
* Participated in more than 200 projects (mostly European!) since the begining
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We will have a new Datacenter this summer

It will host:

- European Supercomputers
- Quantum Computers
- Labs
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CESGA Staff

* More than 80 people (and growing!)

* Technical staff: Physicists, Computer Scientists,
Telecommunication engineers, Mathematicians, etc.

* Most departments do research and/or support
researchers
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Spanish Supercomputing Network

J CESGA belongs to the Spanish Supercomputing Network (RES)

©-CESGA ue =

uz-o
J RES is a Unique Science and Technology Infrastructure (ICTS)
CIEMAT ~@-UAM

Q—~‘COMPUTAEX .
"CIEMAT J CESGA is the second largest Supercomputing node in RES

o Provides HPC services to the national and International research Communities
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Who can use CESGA Infrastructure?

Galician Universities (Coruiia, Santiago and Vigo)
Spanish National Research Council (CSIC)

Other Research Institutions from Galicia
Collaborators

Users from Spanish Supercomputing Network (RES)

v,
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Classical Infrastructures
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HPC for Researchers since 1993

A A N e e
e

0 SUPERCOMPUTADOR MAIS POTENTE QUE
ESTABA INSTALADO EN ESPANA EN 1993
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History of CESGA’s Su percomputers

1993

AP 3088

25 GFLOPS 145 GFLOPS 12 GFLOPS 9.6 GFLOPS 9.9 GFLOPS 64 GFLOPS 16 GFLOPS
2863 @aoo 2084, 2685. 2886 28687 @ sSOoQ 2008.2089.201.282 2015
SUPERDROME Wl SUG FINSTERRAE W wmmmem  SUG 20142015  FINISTERRAE NI

768 GFLOPS 4,42 GFLOPS 16.888 GFLOPS 28.888 GFLOPS 328.000 GFLOPS
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Finisterrae lll: Datasheet

714 processors of 32 cores each (22.848 cores in total)
157 GPU accelerators A100

126 TB of aggregated memory

359 TB of storage in high performance SSD disks
Infiniband HDR 100 network

30 qubits simulator of a quantum computer

Peak performance: 4,36 PetaFLOPS

// GALICIA SUPERCOMPUTING CENTER
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Storage Systems

NAS NetApp Cabinet: 1.3PB

High Performance Lustre-based Storage system: 1PB
High-Capacity Lustre-based Storage system: 3PB
Tape Library: 25 PB

CEPH: 3PB

Aggregated Storage: >33 PB !!

v,
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Finisterrae IV

492 GPUs NVIDIA GB200 (in 123 nodes)
9.8 exaflops in FP4

NVIDIA Infiniband XDR of 800 Gb/s

1.3 PB of high-performance SSDs

10PB of persistent storage

Power: 830 kW

/} GALICIA SUPERCOMPUTING CENTER

Supercomputacion

El Cesga multiplica por 13 su capacidad con el Finisterrae IV, un
supercomputador de mas de 25 millones de euros

El nuevo equipamiento duplicara la capacidad de almacenamiento actual y esté disefiado para dar respuesta a las nuevas
necesidades de computo de la inteligencia artificial

Lo mas leido Lo ultimo

1. Adiés a Bruno Hache, el compostelano
vinculado al sector del café que deja
huella por su cercania y vitalidad

2.la prevision del ministro de Transportes
sobre la apertura total de la autovia A-54
entre Santiago y Lugo: 'Proximamente

12
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Hardware Resources

_ Cloud 1 Cloud 2 Cloud 3

Year 2009 2013 2021
Cores 1.200 1.464 >10.000
The cloud
infrastructure is Memory 24TB 3,5TB 24 TB
growing a lot!
Storage 5,6 TB 63 TB 3.000TB
Platform Opennebula 1  OpenNebula 5 OpenStack Xena
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Galicia Science and Technology Network (RECETGA)

FERROL AOVIEDO

CORUNA

PONTEVEDRA  OURENSE —P

VIGO
TORRECEDEIRA
VIGO
MARCOSENDE

APORTUGAL
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Quantum Communications

= 120km Quantum Link (QKD) between CESGA (Santiago) and VQCC (Vigo)

Galicia estrena la linea de
comunicacion cuantica mas larga
de Espana

La conexidn une 120 kildmetros entre Santiago y Vigo y permitira
enviar informacion imposible de hackear

15
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Coming soon...

/} GALICIA SUPERCOMPUTING CENTER
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1HealthAl
Factory

The European Al Factory
For One Health

Lois Orosa Nogueira, Scientific Director, Galicia Supercomputing Center (CESGA)

Thealthai@cesga.es
MIPRO 2026
e s B * X% i
sosungotby —t+  «3=- EuroHPC * @1 :ﬁ; come e bR RUNTA
the European Union -+« -~ * 8 2t " e M DE GALICIA

/) )CESCA = CSIC Uﬁ:ﬂjm UBNI®  Universidagyigo €D aiHDATAlife  gradiant p»

CCCCCCCCCCCCCCCCCCCCCCCCCCC ~
DA CORUNA




- i /) CESCA
Whatis an Al Factory?  ~ "

European Vision & Goals

Designed to accelerate the development of Al and Data solutions in Europe: bring Al
solutions from the lab into real life.

Goals:
1. Position Europe as a global leader in trustworthy Al innovation aligned with European regulations.

2. Establish sovereign, high-performance computing infrastructure that reduces dependency on non-
EU vendors (primarily US and China) for Al training and deployment.

How will Al Factories achieve these Goals?

1. Providing access to Al-optimized supercomputers and Al services to startups, SME, institutions

and researchers

2. Developing trustworthy, open-source Al models using local data and green energy
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Boosting European Al innovation, together.

Europe’s Al Revolution:

New Factories Fuel
a Future Powered
by Innovation and Trust

Europe is witnessing a significant leap forward in its artificial
intelligence ambitions with the recent inauguration of six
new Al Factories.

. La fabrica de |A de Santiago es la tercera mejor valorada de las 19

concedidas en Europa

Administrative boundaries: © EuroGeographics
© OpenStreetMap Cartography: Eurostat — IM

() Existing Al Factories
. @ New Al Factories
@ New Al Factories Antennas

Remaining EuroHPC
Participating States

'_ C) AlF Partner Countries
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The acquisition and operation of the EurcHPC Al-optimised supercomputer is funded jointly by the EuroHPC Joint Undertaking,
through the European Union's Digital Europe Programme, as well as by the Participating State of Spain, and by the Regional
Government of Galicia, Xunta de Galicia.
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Funding of the THealthAl proposal

Total investment
82M+€

EuroHPC JU
IA Factory— 24M 4T1ME€

Optimized Supercomputer for Al- 54M

Spain (Ministerio/Xunta)
Experimental platform - 4M 4TM€ (24M€/17M¥)
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Specialization in One Health

« THeathAl is the most specialized Al Factory in Europe

= Anintegrated approach aimed at optimizing the health of people, animals, and the environment

= One Health recognizes the interconnection between human, animal, and environmental health

= What if we integrate ONE Health + Al? It enables comprehensive analysis and solutions to complex
health challenges that go beyond species and ecosystems
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Quantum Technologies

What is the potential of these technologies?

N\ /7
/7 N\
A new Internet Solving problems Solving very
with unbreakable that are intractable  challenging
security with classical problems with
computing low energy

consumption

(

=

N

e’
Ny

)

Sensors with
extraordinary
accuracy

/} GALICIA SUPERCOMPUTING CENTER

Understanding
complex
quantum
systems

24
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Quantum Computer Simulators

e Quantum Learning Machine (QLM) de 30 qubits (ATOS)
* We reach 38 qubit simulations experimentally

* Fujitsu Quantum Emulator: FX700 + MPI QULACS

* Other simulators (Qiskit aer, projectQ, YAO, etc.)

v,

CESCA

CALICIA SUPERCOMPUTING CENTER

[N N I I A |
~N

J
| I I N I I

Quantum
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Quantum Random Number Generator (QRNG)

Quantum Random Number Generator (QRNG) from the company QUSIDE

We are building a better interface to give an easier access to the QRNG

Technology based on a patent from Marcos Curty (VQCC)

e Users can already access it!

&) QUSIDE

26
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QMIio)

32 Superconducting Qbits

Galicia in the forefront of quantum computing in Europe

The digital Quantum Computer with more Qubits in a
European Public Institution

27
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New Quantum Computers (work in progress)

QMIO-Lab QMIO II

El Centro Gallego de Supercomputacion firma
un acuerdo con|QMy Telefénica para dos
ordenadores cuanticos

Los sistemas se desplegaran antes de junio de 2026.

enero 05,2026 Por: Charlotte Trueman (D Have your say

El Centro de Supercomputacion de Galicia (CESGA) en Espaa ha firmado un acuerdo conIQMy Telefdnica para
adquirir dos ordenadores cuanticos.

Segunlos términos del acuerdo, IQM entregara e instalara un sistema IQM Radiance de 54 qubits y un ordenador
cuantico IQM Spark de cinco qubits antes de junio de 2026.

QM *% Telefénica /) CESCA

29
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Two new Quantum Labs

v,

El Cesga contara con dos laboratorios
cuanticos compartidos con USCy UVigo

El lgfae acogerd el especializado en su aplicacion a lafisica de particulas y nuclear | En el
VQCC estar el centrado en computacion cudntica éptica | La inversion es de 4,6 millones

K.M.
Santiago

Con lavista puesta en reforzar el
liderazgo de Galicia en el ambito
de las tecnologia cuénticas, el
Centro de Supercomputacién de
Galicia contard este afio con dos
nuevos laboratorios mixtos de in-
vestigacion en lamateria, com-
partidos con las universidades de
Santiagoy de Vigo. Un proyecto
parael que secontara con unain-
version de 4,6 millones de euros.

investigacién en Tecnoloxias de
Telecomunicacién) de la Unversi-
dadedeVigo sededicardalain-
vestigacion en computacion
cuantica 6ptica.

Considerada la computacion
cuantica como una iniciativa de
alto impacto en el Plan galego de
investigacién e innovacién 25-27,
lacolaboracién entreel Cesgay las
universidades compostelanay vi-
guesa contribuira a reforzar el li-
derazgo de Galicia en este campo,
donde la Xunta estd construyen-

* They come to reinforce CESGA's research in quantum technologies

CESCA

CALICIA SUPERCOMPUTING CENTER
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Research

CESGA is also a Research Center CESGA participates in many
Research Projects and Collaborates to advance Science and Technology

Main Research Lines:
e High Performance, Secure and efficient Computer Systems and Big Data
* Quantum Computing and Communications
e Earth Sciences
* Life Sciences
* Applied Machine Learning
* Educational Technology

32
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Unique opportunities at a Supercomputing Center

CESGA is a very particular institution

1. Easy access to a Supercomputing infrastructure:
e Large clusters of powerful CPUs, GPUs
* More powerful machines will come in 2026

2. Unique infrastructures:
 Quantum Computer(s)
* Quantum Key distribution links
* Experimental architectures (FPGAs and more, coming soon)

3. Aligned with the European Strategy:
* Funding opportunities
* Opportunities to contribute to build the European Supercomputers of the Future (Al Factory)

33
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Climate Modeling

* Numerical simulations and application of artificial intelligence techniques to study future changes in
moisture transport and temperature anomalies related to drought events affecting Europe.

 Regional numerical simulations are also performed to predict energy production from offshore wind farms,

as well as losses induced by wind farm-farm interactions, to inform an increase in offshore wind energy
production, a key technology for achieving net-zero carbon economies globally.

34
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Galician Weather Forecasting Service

mete&gallua

* Weather Forescast: prediction calculated at CESGA twice per day

* Research: Neural Networks applied to Climate and Weather
Forecasting

35
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One Health Dataspaces

v,
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* A dataspace is an abstraction in data management that aims to overcome some of the problems encountered in a data

integration system. A dataspace is defined as a set of "participants", or data sources, and the relations between them

\
SERVICE DELIVERY
Expose results as
services and applications * 3

Make outcomes available to N
users, systems and partners.

_ GOVERNANCE & TRysy _

HPC RN N
igh Performance Computing

Run'intensive simulations,

- . %
complex modsLs and data-driven_
workflows at scale

}_{ OneHealth
DataSpace

Secure. Trusted. Interoperable.
Built on EDC connectors.
You stay in control of your data.

y

SHARE DATA GET DATA

BIG DATA

Large-scale analytics

A g Extract insights from data
7 using AI/ML, statistics and
’ advanced analytics on
large, diverse datasets.
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Galician Public Health Administration

* Fundacion Galega de Medicina Xendmica gm@

= chromosomes

* Genomic analysis (more than 30K last year)

* Lead by Angel Carracedo

living
cell

37
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FINSA

* FINSA: largest and oldest manufacturer of chipboard and MDF in Spain (transform
products derived from wood)

* Project: optimization of the production line using Machine Learning Techniques

* Collaborating with CESGA in the last 8 years

38
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New group on Computer Architecture at CESGA

«  We will be hiring in the next few months

* Opportunities for PostDocs, PhD positions and internships

Goal

We aim to make fundamental research on computer architecture:

e Data-centric computer architectures

* Memory systems

e Security and reliability

e Hardware-Software co-design

* Efficient, reliable, and secure Al Systems

39
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Quantum Computing

Vision: quantum computers are going to be accelerators of certain
kernels (in a similar way as GPUs are accelerators today)

Application

All quantum algorithms need a classical part
* At least, they need to initialize the qubits, and read the results

Quantum Quantum
Hardware Hardware

Stack Stack

All algorithms are hybrid

(01V) QPU

Interests:
* HYBRID ALGORTHMS
* DISTRIBUTED QUANTUM COMPUTING
* PARALLEL QUANTUM CIRCUITS
* QUANTUM MACHINE LEARNING
* BENCHMARKING
* INTEGRATING QUANTUM COMPUTING IN HPC
* QUANTUM COMMUNICATION & QKD

Classical
Network

Quantum
Network

40
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Takeaways

* CESGA is building a large Supercomputing and Quantum infrastructure
* CESGA participates is large European Initiatives (e.g., Al Factories)

 CESGA is a research center that participates in many European projects related to Computer Sciences, HPC,
Quantum, Health or climate

 CESGA provides HPC services and support to researchers

42
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We are hiring!

We are interested in motivated technicians, PostDocs, PhDs, Master, researchers, students, internships, etc.
https://www.cesga.es/transparencia/empleo/
info@cesga.es

Expressions of interest on the Al Factory:
http://calls.cesga.es/EQ1%201HealthAl%20Factory

Expressions of interest on Secure memory systems, and efficient in memory architectures for Al:
https://calls.cesga.es/Expressions%200f%20Interest%20-%20REF:SECPIMDRAM_0526

workwithus@cesga.es
lorosa@cesga.es

43
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A iniciativa do Polo de Tecnoloxias Cuanticas de Galicia conta con financiamento de:

Fondos REACT EU

AXENCIA R
GALEGA DE s x ¢ Xacobeo 21-22 / J CESLA

INNOVACION * ek

Centro de Supercomputacién de Galicia

UNION EUROPEA

Despregamento dunha infraestrutura baseada en tecnoloxias cuanticas da informacién que permita impulsar a 1+D+i en Galicia.

Apoiar a transicidn cara a unha economia dixital.

Operacion financiada pola Unién Europea, a través do FONDO EUROPEO DE DESENVOLVEMENTO REXIONAL (FEDER), como parte da resposta da Unidn a
pandemia da COVID-19.

PROGRAMA OPERATIVO
FEDER GALICIA Unha maneira de facer Europa

2014-2020
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Fondos do Plan de Recuperacion, Transformacion e Resiliencia

&%?Nntum | digital J

; PRMERA DEL GOBIERNO _ Plan de Recuperacion, Financiado por m
iﬁé Seaa o b uen Transformacién la Unién Europea
DE ASUNTOS EEDN‘:)I"“CDS IMTELIGEMNC S ARTIFICIAL ‘

: wy s " . RED ESPARNDLA DE
Y TRANSFORMACION DIGITAL v Resiliencia NextGenerationEU .

SUPERCCMELTACION

Apoiado economicamente polo Ministerio de Asuntos Econdmicos e Transformacién Dixital do Goberno de Espafia a través da convocatoria do proxecto QUANTUM

ENIA - proxecto Quantum Espafia, e pola Unidn Europea a través do Plan de Recuperacidn, Transformacion e Resiliencia — NextGenerationEU no marco da Axenda
Espaia Dixital 2025.
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Plan Complementario de Comunicaciones Cuanticas:

Fondos Next Generation EU (MRR)

ESPANA
PUEDE. .

Financiado por
la Union Europea
NextGenerationEU ‘

=  GOBIERNO MINISTERIO
'q DE ESPANA DE CIENCIA
L E INNOVACION

This work was supported by MICIN with funding from the European Union NextGenerationEU (PRTR-C17.11) and with own funding from the Galician Regional
Government through the "Planes Complementarios de I1+D+| con las Comunidades Auténomas" in Quantum Communication.

Fondos propios da Xunta de Galicia a través da Axencia Galega de Innovacion

AXENCIA
GALEGA DE
INNOVACION

Subvencionado pola Axencia Galega de Innovacion.
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Fondos do Programa Marco de Investigacion H2020

Este proxecto recibiu financiamento do programa de
investigacién e innovacién Horizonte 2020 da Unidn
Europea en virtude do acordo de subvencion n.2
951821.

<NE|AS|UL>
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