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Barbora NG

Karolina NG

CLARA Nvidia GB200

KarolAIna

Barbora 3 CPU based

Karolina 3 GPU next gen

Karolina 

Barbora 4 CPU next gen

Project gen3 +Archive cold storage, +400Gbps

Project gen4 +Arcive cold storage, +400Gbps

Project gen5

Data room 
phase 1

Data room 
phase 2

Cloud/Inference 1
Openstack/Kubernetes

Cloud/Inference 2 Openstack/Kubernetes

VLQ VLQ 2 VLQ 3 VLQ 4

i100GbpsWAN

400Gbps

ProxmoxInternal VM infra 1

ProxmoxInternal VM infra 2

1Tbps



Compute 141 nodes

Cores 27072cores

Memory DDR5 with MCR 768 GB

Freq Intel Xeon 6952P 2.1 GHz

Throughput
Over 1.2

8800
TB/s
MT/s

Net Fat tree IB NDR 400 Gbps

Ridge point Below 8F/B

BARBORA NG

Å Intended for memory bound workloads
Å XH3000 by Eviden
Å DLC cooled up to 40°C and over 97% heat into warm water 

Barbora NG 
Å Implementation started.
ÅAcceptance in November/December.



Compute NVIDIA/AMD 224 GPUs

Performance Per GPU 30TF FP64

GPU Memory HBM 160GB

Cores ARM/x86 7000-20000cores

Memory min 760 GB

Throughput 6400 MT/s

Net Fat tree IB NDR 200 Gbpsper GPU

SCRATCH 2PB 500/350/3MGB/s R/W/IOPS

Performance 9PF FP64

KAROLINA NG

Å Intended for GPU workloads
Å Peak performance 
Å DLC cooled up to 40°C and over 97% heat into warm water 

KarolinaNG 
ÅProcurement started
ÅAcceptance Q4 2026



CLARA - Center for Artificial Intelligence and 

Quantum Computing in System Brain Research

In collaboration with

Å Builds an interdisciplinary ŎŜƴǘŜǊ ƻŦ ŜȄŎŜƭƭŜƴŎŜ 

Å Develops the next generation of artificial intelligence / machine learningand classical / 

quantum-centric supercomputing ǘƻƻƭǎ 

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

neurodegenerative diseases and neuron longevity.



AI adoption
& algorithms 
development

CLARA HPCQC-AI cluster

Architectural choices 

Å GPU nodes: NVIDIA Architecture 
(99x)

Considered GPU node configuration

Å 4x Grace Blackwell NVIDIA per node

Å includes ARM Grace CPU

Å GPU memory perf 16 TB/s 

Å Estimated 170 FP64 TFlop/s

Å DLC min 90%, min 38°C inlet

E-INFRA CZ

Data

Cloud

CLARA Testbed



AI FACTORIES 

in CZECHIA



The EuroHPCAI Factories initiative ςa one-stop shop to offer AI 
startups, SMEs, and researchers comprehensive support, including 
access to AI-optimised high-performance computing (HPC) resources, 
training, and technical expertise.

ÅEuropean Commission launched the AI 
Innovation Package in January 2024 to 
support European startups, and SMEsin 
the development of trustworthy AI

ÅA series of competitive calls for AI 
Factory proposals ҭfirst seven 
announced in December 2024, further six 
in March 2025 and last 6 in October 2025

ÅAI Factory = compute + data + talent

ÅAI Factories focus on certain AI 
ecosystems and communities in 
alignment with national AI strategies

EU promotes AI innovation



AI 
CONTINENT

Computing 
infrastructure

Data

Skills & talents

AI adoption
& algorithms 
development

AI FACTORIES

and their role in 

AI CONTINENT

Regulatory 
Simplification



AI FACTORIES

Top computing 
facilities in Europe 

High 
performance 
data storages 
and secure data 
services

Efficient software 
tools and 
environment

Support for new AI 
talents

Professional support for 
development and deployment 
of AI models on HPC

Professional 
training and 
expert support

LUMI: AIF

CSC

Kajaani

CZAI 

IT4I

Ostrava



EUROHPC AI FACTORIES

ÅThe three pillars of LUMI AI Factory
ÅAI-optimised supercomputer LUMI-AI

ÅAI Factory Service Center

ÅExperimental quantum-computing platform LUMI-IQ

ÅCSC (Finland) coordinates consortium
Åwith Czechia, Denmark, Estonia, Norway and Poland

ÅTotal budget over 612 aϵ
Å9¦Υ олсΦп aϵΣ CLΥ нрл aϵΣ /½Υ мм aϵΣ 5YΥ мл aϵΣ 99Υ р aϵΣ bhΥ нлΦп aϵΣ t[Υ мл aϵ 

Å largest public computing infrastructure investment in Europe

Å largest EuroHPC AI Factory investment

ÅSignificant investment in talent and competence development

ÅCZAI: Czech AI Factory
ÅAI-optimized supercomputer KarolAIna

ÅAI Factory Hub including AI campus

ÅTotal budget about пл aϵ 



AI Factory

Empowering the European AI ecosystem



LUMI AI FACTORY

| The three pillars of LUMI AI Factory
| AI-optimised supercomputer LUMI-AI
| AI Factory Service Center 

| Experimental quantum-computing platform LUMI-IQ 

| CSC (Finland) coordinates consortium with participation from Czechia, Denmark, Estonia, Norway 
and Poland

| Other Finnish partners are FCAI (Aalto University, University of Helsinki) and AI Finland (Technology industries)

| Total budget over 612 million euros
| 9¦ олсΦп aϵΣ CL нрл aϵΣ /½ мм aϵΣ 5Y мл aϵΣ 99 р aϵΣ bh нлΦп aϵΣ t[ мл aϵ

| largest public computing ecosystem investment in Finland, among the largest in Europe 
| largest EuroHPCAI Factory investment 

| Significant investment in talent and competence development



LUMI (system)

LUMI-IQ- Experimental Platform

LUMI-AI (system)

LUMI AI Factory LUMI AI Factory ð2nd round

2024 2025 2026 2027 2028 2029 2030 2031

LUMI AI FACTORYTIMELINE

Launch 2nd 

April 2025



GPU 
partition

Multi -core 
partition

LUMI-IQ

Batch job

Interactive

Instance -
based 
and API 
access

External
(and LUMI)

data spaces

/home, /project Flash-based /scratch Application -
optimized

LUMI-O

User access

partition

LUMI-AI SYSTEM ARCHITECTURE



SOFTWARE-DEFINED CLUSTERS

AI and HPC workflows

EasyBuild, Conda, 

containers, frameworks
Containers LUMI CE

LUMI CE

Command line or 
graphical interface

Special access tenants

DashboardsNotebooks

MLFlow

Batch job 
scheduler

Container 
runtimes

Custom 
platforms

Jupyter Hub

Open 
Ondemand

Command line 
interface

Batch jobs

Batch job scheduler Orchestrator

Interactive tenantsBatch job tenant

System management software

Customized 

CE

Computing 
environment

User 
Interface

Platform

Infrastructure

Maintained by end users and user communities

Maintained by CSC platform admin team

Maintained by CSC infrastructure admin team together with vendorõsteam



LUMI-IQ
Advanced AI-Optimised 

Experimental Platform



TIMELINE FOR THE LUMI-IQ EXPERIMENTAL PLATFORM

19

Continuous AI+QC software/application library update

Year 1
M01-M12

Year 2
M13-M24

Year 3
M25-M36

Year 4
M37-M48

Year 5
M49-M60

Year 6
M61-M72

Year 7
M73-M84

World -leading 

combined 

HPC+AI+QC 

infrastructure

Bulk of the  work starting 

May 2026

Launch May 2025

Initial hybrid 

AI+QC software stack

Parallel quantum computing stack



AI optimized 

supercomputer 

KarolAIna

Services of national AI 

Factory Hub including 

AI CampusCZAI:

CZECH

AI FACTORY



X D-Technical 

University of  Ostrava

(coordinator)

Czech Technical 

University

International 

Neurodegenerative 

Disorders Research 

Center

Charles University

Institute of Organic 

Chemistry and 

Biochemistry

Brno University of 

Technology

1.

2.

3.

4.

5.

6.

CZAI consorcium



CZAI ORGANIZACE

Industrial  Applications

Health & Life Sciences

Sustainable Energy

Public Administration & Cybersecurity

Future Mobility

CZAI Hub Services

CZAI Factory

AI Tools

Data Management

Training

AI to Market

AI 

Campuses

Networking 

& 

Ecosystem

Communication,

Dissemination,

Outreach

CZAI Infrastructure (KarolAIna Supercomputer) 



User-case analysis and 
AI modelsdesign

AI models training and 
fine-tuning in HPC 

environment

Data needs analysis and 
collection

Inference services, 
including automated AI 

model selection

Easy access and 
workflows

Technological expert 
support

AI/HPC/Data 
documentation and 

copilot

Training including 
training on demand

CZAI services



ÅAI optimized supercomputer

ÅGPU accelerated computing cluster

ÅCa 85 nodes with 4 GPUs of newest technology 

NVIDIA/AMD, and min 900GiB RAM

ÅFast 2PB storage with 1TB/s bandwith

ÅInterconnect min 400Gb/s

ÅTotal performance provided by ca 340 GPUs about 

850PFlop/s in TF32

ÅOver16 PFlop/s in FP64

KarolAIna



Playground

access

Fast lane

access

Large scale

access

AI for Science 

and 

Collaborative 

EU Projects

EUROHPC ACCESS MECHANISMS

ÅIndustrial users: new 

or entry level

ÅUp to 5 000 GPU 

hours

ÅAccess within 2 

working days

Å3 months duration

ÅIndustrial users: 

advanced users

Å10 000 to 50 000 

GPU hours

ÅAccess within 4 days

Å3 months duration

ÅIndustrial users: 

Demanding AI 

projects

ÅMore than 50 000 

GPU hours

ÅAccess within 10 

days

Å12 month duration

ÅAcademic users: For 

research AI projects

Å20 000 to 90 000 

GPU hours

ÅAccess within 1 

month

Å6 months duration



VLQ QUANTUM COMPUTER
Quantum machine VLQ (LUMI-Q)

Å Inauguration in September.

ÅFull acceptance in December 2025



E-INFRA CLOUD AT KAROLINA

e-INFRA CLOUD service at Karolina
Å Available to all active IT4I users (users attached to project)
Å 22 Cloud nodes (configuration like cn[001-720])
Å https://horizon.ostrava.openstack.cloud.e-infra.cz/
Å Small resources available by default, including IP address
Å Connectivity to Karolina login
Å https://docs.it4i.cz/cloud/einfracz-cloud/
Å IF more resources needed, apply!

https://docs.it4i.cz/cloud/einfracz-cloud/
https://docs.it4i.cz/cloud/einfracz-cloud/
https://docs.it4i.cz/cloud/einfracz-cloud/
https://docs.it4i.cz/cloud/einfracz-cloud/
https://docs.it4i.cz/cloud/einfracz-cloud/


Select 
Dashboard

DASHBOARDS SERVICES
https://extranet.it4i.cz/ links



E-INFRA CLOUD AT KAROLINA



KAROLINA GUI - OPENONDEMAND



KAROLINA GUI - OPENONDEMAND



KAROLINA GUI - OPENONDEMAND



HOST YOUR CODE AT CODE.IT4I.CZ



S3 SERVICE ON PROJECT STORAGE

ÅAccess tokens will be provided per project via scs.it4i.cz

ÅAccessiblefrom Karolinasupercomputer

ÅWill be described in docs.it4i.cz



BARBORA END OF LIFE
Å Deployed 10/2019

Å End of vendor support 
31.12.2024

Å Phase out 2026



COMPLEMENTARY SYSTEMS


