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▪ a very powerful computer, most recently in 
the form of a computer cluster, i.e. a 
connection of many ordinary computers
together, usually by a special high-speed 
network

WHAT IS A SUPERCOMPUTER?
Compute nodes

Network (interconnect)

Data storage



COMPUTATIONAL POWER

Value Name Shortcut Exp.

1 000 kiloFLOPS kFLOPS 103

1 000 000 megaFLOPS MFLOPS 106

1 000 000 000 gigaFLOPS GFLOPS 109

1 000 000 000 000 teraFLOPS TFLOPS 1012

1 000 000 000 000 000 petaFLOPS PFLOPS 1015

1 000 000 000 000 000 000 exaFLOPS EFLOPS 1018

1 000 000 000 000 000 000 000 zettaFLOPS ZFLOPS 1021

FLOP = Floating point operation
Computational complexity - number of floating point operations FLOPs
Computing power - number of floating point operations per second FLOPS (FLOP/s)



MOORE`S LAW

▪ The number of transistors on 
the same area doubles every 
2 years

▪ Processor power doubles 
every 2 years

Year PFlop/s Acceleration
2016 567 2,1
2017 750 2,1
2018 1 200 2,1
2019 1 600 2,1
2020 2 200 1,8
2021 2 800 1,8
2022 4 400 2,0
2023 5 200 1,9
2024 8 200 1,9



IT4INNOVATIONS SUPERCOMPUTERS

Anselm (0.1 PF)

Salomon (2 PF, #40)

July 2013

July 2015

Barbora (0.8 PF)

October 20192011

August 2021 2025

Karolina (15.7 PF , #69)

LUMI (532 PF, #3, Kajaani) VLQ

Autumn 2021

March 2019

DGX-2 (2 PFAI)
NEW

Barbora NG

NEW



IT4INNOVATIONS SUPERCOMPUTERS

NAMES
• Salomon – Salomon Mayer von Rothschild, the founder of Vítkovice Mining and Iron Corporation
• Anselm – son of Salomon, decommissioned in 2021 and moved to the Science Center in Ostrava-Vítkovice
• Caroline – wife of Salomon (in Czech: Karolina)
• Barbora – Patron Saint of Miners, name of the mine

August 2021

Karolina (15.7 PF)Salomon (2 PF)

July 2015

Barbora (0.8 PF)

October 2019

Anselm (0.1 PF)

July 2013

ACCESS to supercomputers (Karolina, Barbora, LUMI)
Open access (Regular - every 4 months, Fast Track - continuous)

Allocation of the computational resources to the research community in Czechia based on scientific 
excellence, computational competence and readiness, and anticipated benefits to society and the economy. 

Thematic access (continuous)
Societal end economic needs incl. cooperation with industry, education, …

EuroHPC access
Regular, Extreme Scale, Benchmark, and Development Access



▪ www.top500.org, 2x a year ranking 

THE MOST POWERFUL SUPERCOMPUTERS

http://www.top500.org/


SUPERCOMPUTER LEADERS



EuroHPC goals
1. A federated HPC/QC infrastructure
2. European Technologies & Applications for the HPC 

ecosystem
3. Leadership in HPC use and skills

EUROHPC JOINT UNDERTAKING

• Established in 2018
• Composed of 35 member states and 3 private members (ETP4HPC, 

BDVA, Quantum Industry Consortium)

Financial scheme
1. EUR 1,9 billion from DEP to support infrastructures;
2. EUR 900 million from HE to support research and 

innovation activities;
3. EUR 200 million from CEF to improve the 

interconnection of HPC, QC, and data resources.



COMING UP – FEDERATION / 
HYPERCONNECTIVITY

➢ A hyper-connected, federated, and 
secure HPC and QC infrastructure

➢ World-class computing capacities for 
scientific, industrial or public users 
available across Europe

➢ Since 2018, the EU has multiplied by 14 
fold its total computing power 

➢ EuroHPC systems represent 53% of 
the total supercomputing capacity in 
the EU  

➢ more than 1.2 exaflops of theoretical 
computing power

➢ Access granted to ~ 300 projects, from 
33 countries

In 2025: 
AI Factories

Alice Recoque



| In operation from 2021, #69 in TOP500, #8 in GREEN500

| EuroHPC supercomputer
| 65% Czech funding

| 35% EU funding (for EuroHPC users)

| Total investment approx. EUR 15 million

| Total theoretical performance 15.7 PFlop/s

| Used by more than 2,000 users to solve more than 700 projects.

| Expected end of operation for EuroHPC users 2026

KAROLINA SUPERCOMPUTER

Infiniband HDR Full Fat Tree GW

Universal
720 CPU nodes
92,160 cores AMD EPYC

Accelerated
72 GPU nodes
560 A100 GPUs

Data analytics
1 RAM node
24 TB RAM

Cloud 4,608 cores 
9TB RAM

PROJECT
15 PB

SCRATCH HOME INFRA BACKUP

1,2TB/s

LAN network



▪ Manufactured by Hewlett Packard Enterprise

▪ Total  budget: 207.1M€ (50 % EuroHPC JU)

▪ #3 in TOP500 and GREEN500 in 2022

▪ Period of operation: 2021–2026

▪ Consortium: FI (CSC in Kajani), SE, NO, DK, BE, PL, 
CH, CZ, EE, IS, NL

▪ Ca 2,5% of the resources available to the Czech 
users through IT4I Open Access calls

450 m2

PINTA-ALA

Computing power 
equivalent to

Peak Performance

Modern platform for

High-performance 
computing,

Artificial intelligence,
Data analytics

Modern laptop computers

1 500 000
531.5 

PFlop/s

1 system

Based on GPU technology
Size of a tennis court

LUMI SUPERCOMPUTER

454784 AMD EPYC CPU cores, 
11912x GPU AMD Instinct MI250X, 128GB HBM2e



TRAINING ACTIVITIES

2024



Inclusive:

| Builds on the 9 countries involved: Czech 
Republic, Belgium, Denmark, Finland, Germany, 
Netherlands, Norway, Poland, Sweden.

| Contract Signed: 26 September 2024, between 
EuroHPC JU and IQM Quantum Computers.

| Location: Hosted at IT4Innovations National 
Supercomputing Center, Ostrava

| Cost: EUR 5 million (50% EuroHPC JU, 50% LUMI-
Q consortium).

| Deployment: Operational within one year of 
contract signing (9/2025).

LUMI-Q



LUMI-Q QUANTUM COMPUTER

Metric Value

Qubits 24

Qubit connectivity one-to-all, star-shape

T1 relaxation time typically ~40 μs, min. for all qubits:15 μs

T2 dephasing time typically ~20 μs, min. for all qubits: 15 μs

1-qubit gate time < 50 ns

2-qubit gate time < 120 ns

1-qubit gate fidelity > 0.997

2-qubit gate fidelity > 0.99

Readout fidelity > 0.95

Technical highlights

Superconducting qubits in a star-shaped topology. 
24 physical qubits connected to a central resonator. 
Minimises swap operations, optimising quantum 
entanglement and reducing error rates. 

Integration with EuroHPC infrastructure (Karolina, LUMI, 
and EHPCPL supercomputers). 



LUMI-Q AND ITS INTEGRATION 



CLARA - Center for Artificial Intelligence and 

Quantum Computing in System Brain Research

In collaboration with

• Builds an interdisciplinary center of excellence ​

• Develops the next generation of artificial intelligence / machine learning and classical / 

quantum-centric supercomputing tools ​​

• To power interdisciplinary research programs aimed at understanding the causes of 

neurodegenerative diseases and neuron longevity.



OTHER HPC, AI, AND DATA 
INFRASTRUCTURE

BIG CLUSTER III - 2026
LUMI AI Factory
CLARA AI
EOSC NRP



PRESS RELEASE 10 December 2024 European High-Performance Computing Joint Undertaking



WHAT IS AI FACTORY?
Goal: Deploy Al dedicated supercomputing service infrastructures

for Europe's Al start-up and Al scientific ecosystem

• Al-oriented EuroHPC supercomputers

• Acquisition of Al oriented supercomputers or partitions.

• Upgrades of existing EuroHPC supercomputers.

• Located in proximity or connected via high-speed networks to established data centres.

• Al supercomputing service centre

• Support and development of the Al start-up and research and innovation ecosystem.
• Programming facilities, algorithmic support for development, testing, evaluation and validation of

large-scale, general purpose Al models.

• Support the development of Al applications based on large GPAI models (e.g., robotics, automotive,
personalized medicine).

• Talent Pole

• Mobilise and attract new talent and help support the emergence of a skilled workforce.

• Contribute to advanced education and training, by working with the Al Networks of Excellence.

• Synergies

• Federating with other Al Factories

• Cooperating with AI-HPC support centres, Al Testing and Experimentation Facilities,
HPC Competence Centres, HPC Centres of Excellence, EDiH, etc.



WHO'S BEHIND THIS?

IT4Innovations employs approximately 180 people, including:

22 %   Management & Administration

14 %   Supercomputing Services

64 %   Research & Development

43 % Advanced Data Analysis & Simulation Lab

20 % Modelling for Nanotechnologies Lab

17 % Parallel Algorithms Research Lab

16 % Infrastructure Research Lab

4 % Quantum Computing Lab



IT4Innovations National Supercomputing Center
VSB – Technical University of Ostrava
17. listopadu 2172/15
708 00 Ostrava-Poruba, Czech Republic
www.it4i.cz
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