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DEPLOYING EUROPEAN WORLD CLASS

& — Al Factories AND TRUSTWORTHY Al COMPUTE POWER
= = @ A Hosting Countries The Europea_n Union is myestuyg in Al supercomputers
AiF Bartoe Coitlies and developing Al capacity, skills and talent across Europe.
. % Countries with =
& + LUMI Al AIF antennas ﬁ
e BIE= AIFA ICE = s 8o
— HUNAIFA
B N AIF IRL-Antenna 1 5 1 3 3 4o+
£ HEARTS new Al-optimised Al Factory Al access modes key industrial
I BE-AIFA Fact H supercomputers Antennas tailored to users sectors covered
P T SAIFA ac orles located across the EU linked to Al Factories across Europe  allocating compute power for free by Al Factories
MlMER == E UKAIFA
: B VEZILKA
" AIFA-LAT
= Pharos-CY
B cALYPSO
el SKAIAT
o FAIMA

Remaining EuroHPC
Participating States

i * 1 _
T * Xk k> vl Ministry of Education,

@ L‘: *t J EUI‘OHPC :@t CO'funded by . il Youth and Sports )
C o * * * the European Union of the Czech Republic
o ow Je g K




o Czech

CESKA BRANA K EVROPSKE Al ST KrEcCeory

VSB TECHNICAL

|[||| UNIVERSITY * Smart manufacturing * Public Administration

* Health & Life Sciences e« Cybersecurity
* Sustainable Energy * Future Mobility

~INDRC

. - BRNO

UOCHB &

IOCB PRAGUE Charles r e —
University QRAECLREEY

®
Publi
and SMEs adrrtwjik?wisctr. Industry
Main Pillars Services Total budget
= The Al-optimized supercomputer = Access to computing power, = Approximately 40 million
KarolAlna with a total performance = Data and case analysis, EUR, funded 50/50 by the
of approximately 850 PFlop/s in = Design, training,and tuning of Al models, EuroHPC Joint Undertaking
standard Al operations = Data collection and the Czech Republic.
= The Al Factory Service Centre = Inference services
= Al task execution,
= Technical support and Al assistant,
= Specialized training and legal consulting.



KDO SE MUZE NA CZAI OBRATIT? Czai [0

ZACINATE

Nevite jesté, kde muze Al pomoci?
EXPERIMENTUIJETE

Mate prvni napad nebo pilot?

NASAZUJETE A SKALUJETE

STARTUP
MALA A STREDNI FIRMA
VELKA FIRMA

VEREJNA ORGANIZACE Chcete Al reseni rozsifit a zprovoznit?
, . « ROZVIJITE POKROCILOU Al
VYZKUMNY TYM Potfebujete $pickovou infrastrukturu?

CZAl je pro toho, kdo chce Al

posunout dal
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Al CAMPUSES A TRAINING ACADEMY

Ostrava
Al Campus na VSB-TUO

Praha Brno
Al Campus na CIIRC CVUT Al Campus na FIT VUT

nové vznika nové vznika vznikl v rdmci LUMI Al Factory

Kampusy nabizeji Sezénni skoly Certifikace Cesky

co-working, mentoring od tydenni intenzivni workshopy certifikaty a mikrokredity, ¢ast nejméné polovina Skolicich
zkusenych vyzkumnikd, jednou ro¢né, postupné v kurz( v souladu s evropskym materidll se preklada a
témata zavérecnych praci a Ostravé, Brné a Praze, zhruba kreditovym systémem ECTS kulturné adaptuje do cestiny

onboarding na KarolAlnu 30-40 studentl na akci



CZAi Czech

CZAl LETNI SKOLA — PROGRAM RreSStory

Program sestava z blok po 90 minutach. Soucasti je obéd a prestavky na kavu.

Pondéli
« Uvod do HPC, pFipojeni na superpocitace (IT4l)
* Priprava dat pro strojové uceni (IT4l)
 Networking a navstéva infrastruktury T4l
* Spolecna vecere

Utery
* Physical Al v praxi: Od Al modelu k humanoidnimu robotovi (CVUT)
* Od chatu k agentovi/ Co vas model vi, ale nefekne vdam to (MICROSOFT)

Stfeda
* Soucasné trendy v ovéfovani a extrakci reprezentaci mluvéiho / Automatického rozpoznavani reci (VUT)
* Nastroje usnadnujici trénovani a inferenci Al model na superpocditacich (1T4l)
* Navstéva Planetaria s promitanim a veceri

Ctvrtek
* Projekt OpenEuroLLM a evropské oteviené modely, obtiZznost vyhodnocovani vystupl LLM (UK)
« DUvéryhodné Bayesovské Al modely a Al pro enzymy (UOCHB)

Patek
* Propojeni svéta akademie a pramyslu / Odpovédna a divéryhodna Al a bezpecénost Al agentl (INDRC, IT4l)

Mistni organizatofi: Tomas Kozubek, Karina PeSatova, Veronika Pakostova
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Al SLUZBY, EXPERTI A SUPERPOCITACOVY
VYKON PRO VAS TECHNOLOGICKY NASKOK
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VSB TECHNICAL ITAINNOVATIONS

INTRODUCING IT4INNOVATIONS |1 UNIVERSITY | NATIONAL SupeRcompuTING
|||||—| l;YEARs

ITAINNOVATIONS

% Established in 2011 within ESI Funds project
N 5 partners led by VSB-Technical University
of Ostrava to build national supercomputing center

VSB TUO  Unit of the VSB — Technical University of Ostrava

More than 250 employees

200+ Supercomputing services (12%) - " m—

QRQ  5research laboratories (64% in ADAS, INFRA, PAR, NANO, QC) e
Management and administration (24%)

Member of e-INFRA CZ

a strategic large research infrastructure of Czechia
Networking / Computing/ Data technologies

and services HPC / HPDA / Al / QC at T4

@ Member of many international infrastructures,
j associations, and initiatives > ~ W-H2C

\- RLOCATON w 1 WOMEN IN HIG
4 BOVEEE gypar  1IRODS. g
ETP 4 COMPUTING
HPC
11

Z - PRACE
+3UIC  cneosc Vi-HPS

INFRA

cz




GUIDED TOUR OF SC, QC, AND o AL | SO
SUPPORTING INFRASTRUCTURE

Sufficient power supply and cooling capacity for future technologies.



2011

VSB TECHNICAL

ITAINNOVATIONS
NATIONAL SUPERCOMPUTINC

IT4AINNOVATIONS HPC AND QC SYSTEMS S
OF OSTRAVA CENTER
Anselm DGX-2 Karolina VLQ
0.1 PFlop/s 2 PFlop/s Al 15.7 PFlop/s, #69 Quantum Computer
Yv - )
KARBLLNA
Eurdiee curoie
July October Autumn Q2
2015 2019 2021 2026
@ ® @ ® @ ® @ ® >
July March August September
2013 2019 2021 2025
Eursibe

Salomon
2 PFlop/s, #40

Barbora
0.8 PFlop/s

LUMI

550+ PFlop/s, #3

Barbora NG



ITAINNOVATIONS
NATIONAL SUPERCOMPUTING

KAROLINA SUPERCOMPUTER T

= Manufactured by Hewlett Packard Enterprise = Total theoretical performance 15.7 PFlop/s
= |n operation from 2021, #69 in TOP500, #8 in = Used by more than 2,500 users to solve more
GREENS500 than 700 projects and consumed more than 7

million node-hours of computing time

EuroHPC supercomputer by HPE
= 65% Czech funding = Expected end of operation for EuroHPC users

= 35% EU funding (for EuroHPC users) 2026

Total investment approx. EUR 15 million

Universal
720 CPU nodes
92,160 cores AMD

EPYC
l | l Accelerated Data analytics Cloud | PROJECT
[ | || 72 GPU nodes 1 RAM node 4,608 cores I 15PB
560 A100 GPUs 24 TB RAM 9TB RAM I
L s e RN TIT— i
— |
(1711 |
l
LIl BEEEE 1 i - -

*— Infiniband HDR Full Fat Tree —_—

SCRATCH HOME INFRA BACKUP

|

|

|

‘ 11 .= I 4 LAN network Y
|

|
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VSB TECHNICAL ITAINNOVATIONS
|| || UNIVERSITY | NATIONAL SUPERCOMPUTING
OF OSTRAVA CENTER

First phase acceptation

Final acceptation

December 2020 January 2021 February 2021 April 2021 July 2021



LUMI: ONE OF THE MOST POWERFUL IN EUROPE gl SmvERSET | o, surcrconru
» Manufactured by Hewlett Packard Enterprise
= Total budget: 207.1M€ (50 % EuroHPC JU)
= #3in TOP500 and GREEN500 in 2022

= Period of operation: 2021-2026

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

= Ca 2,5% of the resources available to the Czech 454784 AMD EPYC CPU cores,
users through IT4l Open Access calls 11912x GPU AMD Instinct MI250X, 128GB HBM?2e

. 2X Modern platform for:
Computing power T =

1 system

53 1.5 equivalent to /// \\‘\ High-performance

computing,
P FlOp/S 1 500 OOO 2x size of a tennis court Artificial intelligence,
[ Data analytics
peak performance modern laptop computers WEIGHT Based on GPU technology

150 000 kg



VSB TECHNICAL | ITAINNOVATIONS
||| UNIVERSITY | NATIONAL SUPERCOMPUTING
[I" oF osTRAVA | CENTER

> Enhanced ultra-energy-efficient Direct Liquid Cooled solution
g57) Investment with warm water input of up to 40°C and over 97% heat

. dissipation into water from compute nodes
= CZK 91 million (funded through the OP JAC)

= QOperational in 2Q 2026

AVX2 default

2000 AVX2 2.1 GHz limit

CF CPU only cluster
= Based on Eviden BullSequana XH3000

+ | SSE default

Performance [GFlops]
=
(%
8

SSE 2.1 GHz limit

= 144 nodes with Intel Granite Rapids 2.1 GHz

2 4 6 8 10 12 14 16 18 20
Arithmetic intensity [Flops/B]

(Intel Xeon 6952P)

= 2 processors per node and 96 cores per

processor = 27648 cores

= DDR5 RAM with MCR ECC 8800MT/s

= RAM capacity 768GiB per node “""f‘fﬁ-'f-l..

= Fat Tree Infiniband NDR (400 Gb/s) S -




USERS FROM ACADEMIA

)
O

34% Czech Academy of Sciences (50 projects)
18% VSB - Technical University of Ostrava (30 projects)
11%  Brno University of Technology (24 projects)

8%

Masaryk University (11 projects)

8%  CzechTechnical University in Prague (38 projects)

%
4%
3%

3%
2%
1%
1%

M 58%
B 14%

13%

H 8%

4%

o 2%
m 1%

Charles University (25 projects)

Palacky University in Olomouc (13 projects)
University of Chemistry and Technology in Prague
(8 projects)

CESNET (1 project)

University of Ostrava (4 projects)

CEITEC (7 projects)
Others (ELI Beamlines, University of South Bohen

Material sciences (91 projects)
Physics and astronomy (24 projects)
Computer science (32 projects)
Biosciences (35 projects)

Earth sciences (13 projects)

Applied mathematics (14 projects)
Engineering (12 projects)

VSB TECHNICAL ITAINNOVATIONS
|| | UNIVERSITY | NATIONAL SUPERCOMPUTING
OF OSTRAVA | CENTER

ACCESS to supercomputers
(Karolina, Barbora, Barbora NG, 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 and economic needs incl. cooperation with
industry, education, ...

EuroHPC JU access

Regular, Extreme Scale, Benchmark, and Development
Access, and Al for Science and Collaborative projects




EUROHPC QUANTUM COMPUTERS

i EuroHPC quantum computers
~El2 are developed by European companies, and will help
* x*  scientists to break unsolvable problems, boosting EU competitiveness,
strategic autonomy and sustainable prosperity.

EuroHPC
Joint Undertaking

Piast-Q (PL)

Digital quantum computer
Trapped-ions

Lucy (FR) | Ruby (FR) _
Digital quantum computer \ fol / Analogue quantum simulator |
Photonics oA £ Neutral atoms
& £OX

%,
A
Euro-0-Exa 0 I g e
’ X i - Vo O g
Digital quantum computer XoY m ok % Analogue quantum simulator
ot \ ! T o
=
wn

Superconducting Neutral atoms
Crystal

L VLQ (c2)

Digital quantum computer

b EuroQCS-Italy (im)
i Hybrid analogue/
Superconducting __ . § ) ____digital quantum simulator

Star-shaped ’?9 7 ~ A Neutral atoms

0
c
o
m
=
(n]
3
o

=)

= \§§S§
| EuroQCS Spain (€S) J / " EuroSSQ-HPC (NL)
geﬂﬂcoﬁb \ EuroSSQ-HPC (NL)

Analogue quantum computer Digital quantum computer
Superconducting [ carnicondtctor

Annealing ! :
MeluXina-Q (LU) Spin Qubits

Digital quantum computer
Semiconductor
Spin Qubits
EuroHPC JU
LEADING THE WAY IN EUROPEAN SUPERCOMPUTING

Hhi g

N \
N

VSB TECHNICAL

| UNIVERSITY
OF OSTRAVA

ITAINNOVATIONS
NATIONAL SUPERCOMPUTING
CENTER




_ * VSB TECHNICAL | ITAINNOVATIONS

E* *3 EuroHPC || || UNIVERSITY | NATIONAL SUPERCOMPUTING
O * OF OSTRAVA | CENTER

S g

LUMI-Q vHFeewtOSS

R
15t quantum Superconducting
computer in Czechia qubits

[ 4 {24

Star-shaped 24 physical

topology qubits




ATLAS OF QUANTUM VIQ LCUMI-Q i ..
COMPUTING APPLICATIONS

https://www.it4i.cz

Finance

Pharmaceutical
Industry

Examples
of Use Cases
by Industrial Sector

Chemical Industry

ER Energy

Manufacturing
Industry

Healthcare
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ITAINNOVATIONS RESEARCH FLAGSHIPS

CADENCE

Computationally Accelerated
Discovery of Advanced Materials
and Biomolecular Systems

AURORA

Artificial Intelligence for Unified
Representation, Observation, Rendering
and Advanced Simulation

HPQCA4F

High Performance and Quantum
Computing for Future

LEXIS PLATFORM

Flagship advances Europe's
leadership in data-driven research

VSB TECHNICAL ITAINNOVATIONS
| UNIVERSITY | NATIONAL SUPERCOMPUTING

|||| OF OSTRAVA | CENTER

MERIC

Energy efficiency software
suite for data centres




AURORA DIGITAL TWIN OF SIEMENS ELECTRIC MOTOR i vty | s Siescomura

OF OSTRAVA CENTER

Complex nonlinear multiphysical problem

e Electric fields
 Electromagnetism
e Heat transfer
* heat generated by magnetism
e cooling system
e Structural Mechanics
e structural integrity
e vibration from motion
* high speed motors
* influenced by electromagnetism
e Active cooling system
e fluid flow
* Acoustic
e generated by fluid flow

e generated by electromagnetism SI E M E N S

* generated by vibrations

One complex transient simulation Furth | tion:
* Salomon: 1200 CPU cores by open source code, 35 hours urther acceieration:
«  Workstation: 256GB RAM, 30 cores, more than 2 months! Al based surrogate models



SHAPE OPTIMISATION: OPTIMAL DESIGN ACCELERATION i pmverstry | srmousrercomra

OF OSTRAVA CENTER

Vertical Water Pump Shape Optimization

a4l ® -
il A N
LR ORI
steady state, Q, - 4 - BRI R ’
x )

5] X optim
—— target head = 20.7

5oz, Sigma Research & \
07~5 <> Development Institute

X2 Customer comment:

In recent years, we have been cooperating
with  IT4lnnovations in utilizing neural
networks in the process of hydraulic design.
These models were successfully used to

improve design speed and quality.

Train Once.
Optimise Many Times.

. . i Thanks to this, we are gradually
Steady-state CFD: 18 h NN: a bridge between Al surrogate: predictions in implementing these results in our hydraulic
steady-state and transient milliseconds design routines. We also appreciate the high
Transient CFD: 50 h physics level of expertise and  experience
Genetic algorithm finds demonstrated by the IT4Innovations team in
Multiple flow rates Cheaper steady-state CFD optimal design its cooperation with industry partners.
needed per shape data estimates richer \ o
. . . . . Tomas Kratky
transient behaviour CFD simulation validates result!




Output image stats

SSIM  0.99
PSNR 44dB

8.49 GB

Simulation

Output image stats
SSIM  0.99
PSNR 42dB

>

~ . )N -
3 \ . Temperature [K] ‘ - L N
250 Cﬁm

Volume Rendering of two scalr variables with output image metrics



GENERATION OF SYNTHETIC IMAGE DATA FOR
INDUSTRIAL APPLICATIONS USING Al

* Development of a software simulator capable of generating training data for an obstacle detection
system on a railway track

Application

IXPERTA

Synthetic data



MERIC ENERGY EFFICIENT HPC SW SUITE Il STy | o supeconmurae

OF OSTRAVA | CENTER

Parallel application behaviour analysis & optimisation Contractual research Partners
SCALABLE DEUCALION :3)EXELIZ
LRSS FUITSU

AIRBUS k PrOLB = 32400 EUR =VIDEN

Customer Used code for CFD
Energy optimisation of ProLB using MERIC Datacenter monitoring & optimization

e | o
penalty penalty

Karolina system — power consumption £780 kW

103 kW power savings equals to 883 MWh / year
1IMWh ~ 6000 CZK => 5.4 M CZK
annual 315t CO2e reduction equals 12 600 trees

Energy [%] -12.1% -19.5%




ITAINNOVATIONS
NATIONAL SUPERCOMPUTING
CENTER

LEXIS PLATFORM SBLEXIS:

Platform

Easy access to HPC and Cloud computing

= Web based GUI for all features of the platform 4 Workflow )
= HPC-as-a-Service approach — REST API for all features of the platform - mm e

¢ =
Complex computing workflows across HPC and Cloud _: =
= Workflow orchestration on federated HPC using Apache Airflow and HEAppE \ - 4
= Secure access to HPC resources through REST API G

Distributed Data Management
= Parallel data transfers by iRODS, metadata index based on Elastic Search

= FAIR features enabled by EUDAT (PID generation, replication, indexing) LEXIS Platform

2

HPC Clusters

Web portal and interfaces for workflow set-up / execution

= Unified access to all services via OpenlD-based LEXIS AAI
= Zero trust security model implemented

= Connected to B2ACCESS and MyAccessID

[=] g [u]

2 Open Source

[=]°H:



ITAINNOVATIONS
NATIONAL SUPERCOMPUTING
CENTER

FLOREON+ M

Floreon+ OF OSTRAVA

- Developed since 2006
- Decision support system for crisis management domain

- Floreon.eu

Hydrology

- Monitoring of hydrological situation and flood forecasting

Traffic

- Monitoring and modelling of traffic situation

Air quality

- Monitoring of air quality and simulation of the spread of
hazardous substances

Landslides and subsidence

- Tracking of elevation point movements




EUROHPC FEDERATION PLATFORM

; T e
EuroHPC Federation Platform (EFP) £, | 3 e

Federation Platform

[VERT: "A one-stop-shop for
J EFP EFP EFP EFP EFP EFP EFP accessing and utilizing
AAl Allocations Interactive Workflows Reporting Helpdesk Software Listing
- A . EuroHPC systems and
@ vyaccesso | | LI WALDUR | | Sibemana || HILEXIS: || @suoo@ || Arzammaa || {eess: services”
EFP Core
Hosting Entities

1 [{{ (@ i GASPIr (IE)
HPC Quantum

- Direct access

' Interactive interfaces

a Programmatic APIs

.\Y,. .
~@- Unified software stack
)
e
R
i1 -
VSB TECHNICAL | ITAINNOVATIONS QQ o, 1o » —
[1] UNIVERSITY | NATIONAL SUPERCOMPUTING GEANT Z T a e
1 oF ostrava | cenre e Sk B B3t S
T TR MaraNostrum % (ES

£ —— NORDUnet

UNIVERSITY Nordic Gateway for Research & Education



QC ENERGY GRID OPTIMIZATION

Hybrid quantum optimization of a community energy network
to minimize reliance on the public distribution grid.

Results obtained on the real VLQ quantum computer.

& mplemented by J. Toméala

' Mathematical formulation of the problem u Schematic lllustration of the optimized community energy network

Eachs ovesliow cntt I expromod o

B -®

OUANTUN

3

Xulc) = (}:"“"‘) - Py

where «; i» & binary variable reprosntiug ooe pertioula comsect xon

Then the comt fumction that nevsds o be minemiad »

fie) = ;.\.‘ec. = Z [(Z \l,) -

P Simulation output highlighting the optimal network configuration;
the computation was performed on the real VLG quantum computer.

Send Gatiistnr

L

O Lower reliance Reduced costs More resiient and Real results on
on public grid and emissions sustainable networks d




VSB TECHNICAL ITAINNOVATIONS
|| || UNIVERSITY | NATIONAL SUPERCOMPUTING
OF OSTRAVA | CENTER

FROM ATOMS TO ALGORITHMS

Multi-Scale AI-QC
Simulation Platform —
application fields

HPC Layer
Brings scalable
computing power
. . Engineer Model
Design Single- .
Atom Catalvsts Carbon Biomolecular
Y Nanomaterials Systems Data & Al Layer

Enables data curation,
model selection,
agentic workflows,
and FAIR data mgmt.

QC Layer
Uses QC-accelerated
algorithms where
classical chemistry
reaches its limits

The Related Pipeline

The simulation generates a prediction, Al helps prioritise candidates,
the experiment provides validation, the results are stored as FAIR
data, and the results also improve the following modelling.



ITAINNOVATIONS
NATIONAL SUPERCOMPUTING

INDUSTRY COLLABORATION s,

CENTER
BORCAD CZ s.r.0. Ullmanna s.r.o. SIEMENS OTHER PARTNERS
Design of passenger train Weed detection — weeding Fan section optimization
. . . ~
seats machine in asynchronous electric )A( NC LINE IMPAERIA
@ motors GLOBAL
EELJFQ() - . . als = = 1 n
CZECHIA - | ‘[ - -Mobile
| Lenzing
| EDIH . .
| OSTRAVA /\/W invelt Z Fraunhofer
(o}
o \§aner (Ontinental®
oren Telight s.r.o. NC Line a.s. Moravialab s.r.o. .
CzAi -
AlFactory  Aland a supercomputer have Production planning for better Janssen)' | ™ ‘ -
enabled to enhance the fitabili d rart technology helps S
profitability an .
. grow microgreens
accuracy of cell analysis competitiveness ‘® telight

LUMI
Al Factory

D R=EMANTE

C FAKULTNI
NEMOCNICE
OSTRAVA

J=VINN



https://www.it4i.cz/en/industry-cooperation/examples-of-cooperation/design-of-passenger-train-seats
https://www.it4i.cz/en/industry-cooperation/examples-of-cooperation/design-of-passenger-train-seats
https://www.eurocc-czechia.cz/en/weed-detection-weeding-machine/
https://www.eurocc-czechia.cz/en/weed-detection-weeding-machine/
https://www.eurocc-czechia.cz/en/weed-detection-weeding-machine/
https://www.eurocc-czechia.cz/en/weed-detection-weeding-machine/
https://www.eurocc-czechia.cz/en/weed-detection-weeding-machine/
https://www.it4i.cz/en/industry-cooperation/examples-of-cooperation/fan-section-optimization-in-asynchronous-electric-motors
https://www.it4i.cz/en/industry-cooperation/examples-of-cooperation/fan-section-optimization-in-asynchronous-electric-motors
https://www.it4i.cz/en/industry-cooperation/examples-of-cooperation/fan-section-optimization-in-asynchronous-electric-motors
https://www.it4i.cz/en/industry-cooperation/examples-of-cooperation/fan-section-optimization-in-asynchronous-electric-motors
https://www.it4i.cz/en/industry-cooperation/examples-of-cooperation/fan-section-optimization-in-asynchronous-electric-motors
https://www.it4i.cz/en/industry-cooperation/examples-of-cooperation/fan-section-optimization-in-asynchronous-electric-motors
https://edihostrava.cz/en/production-planning-for-better-profitability-and-competitiveness/
https://edihostrava.cz/en/production-planning-for-better-profitability-and-competitiveness/
https://edihostrava.cz/en/production-planning-for-better-profitability-and-competitiveness/
https://edihostrava.cz/en/smart-technology-helps-grow-microgreens/
https://edihostrava.cz/en/smart-technology-helps-grow-microgreens/
https://edihostrava.cz/en/artificial-intelligence-and-a-supercomputer-have-enabled-the-brno-based-telight-company-to-enhance-the-accuracy-of-cell-analysis/
https://edihostrava.cz/en/artificial-intelligence-and-a-supercomputer-have-enabled-the-brno-based-telight-company-to-enhance-the-accuracy-of-cell-analysis/
https://edihostrava.cz/en/artificial-intelligence-and-a-supercomputer-have-enabled-the-brno-based-telight-company-to-enhance-the-accuracy-of-cell-analysis/

VSB TECHNICAL ITAINNOVATIONS

|| || UNIVERSITY | NATIONAL SUPERCOMPUTINC
I OF OSTRAVA CENTER
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Sufficient power supply and cooling capacity for future technologies.
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Dynamic UPS
(Diesel Rotary Uninterruptible Power Supply systems )
2 x2,5MVA

Diesel engine

Number of cylinders: 20
Cylinder capacity: 95 |

Power: 2 390 HP

Maximum consumption: 579 |/h
Cooling: water
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Fire safety in the data hall

Stably maintained oxygen concentration in the data hall: 15.0-15.2%

Nitrogen production per unit:

= 26m3/h

= 95% purity of nitrogen produced
= electrical input 12.5 kW




SUPERCOMPUTER COOLING SYSTEM e |

Supercomputer cooling - water
Cooling circuits

Warm circuit: 2x

Temperature range: 15 to 80 degrees celsius
Cooling power, max. Circuit: 600 kw
Medium: 35% water-glycol mixture

Cold circuit: 3x

Temperature range: 615 degrees celsius
Cooling capacity, max (circuit): 800 kw
Medium: 35% water-glycol mixture
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Harnessing low-temperature heat from a supercomputer

Water heating for DHW and DHW

Heat pump (chp): 5 pcs

Heating capacity of CHP: 90 kw

Electrical input of the CHP: 18 kw

Output water temperature: 60 degrees celsius
Refrigerant: R134A
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AB T4Innovations Documentation Q_ Search
ABOUT INFRASTRUCTURE  RESEARCH INDUSTRY COOPERATION FOR USERS EDUCATION EVENTS Q

General Storage Clusters Software

Ganec! Documentation

Introduction
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Aatﬂn':he Lnancr Supcrcommﬂgwmc(lg

SSEEbh ) — Get Access >

OUR SUPERCOMPUT%R

Get Project
Manage Your Profile
Access Services

Run Jobs

Welcome to the IT4Innovations documentation. The IT4lnnovations National Supercomputing
Center operates the Karolina and Barbora supercomputers. The supercomputers are available
to the academic community within the Czech Republic and Europe, and the industrial
community worldwide. The purpose of these pages is to provide comprehensive

...... = ——% : 4 Tachricalinfermation " documentation of the hardware, software, and usage of the computers.

Satisfaction and Feedback

PRACE .
e How to Read the Documentation
ABOUT IT4INNOVATIONS Support 1. Select the subject of interest from the left column or use the Search tool in the upper right

corner.

We are the leading research, development, and
innovation centre active in the fields of High-
Performance Computing (HPC), Data Analysis (HPDA),
Quantum Computing (QC), and Artificial Intelligence (Al)
and their application to other scientific fields, industry,
and society. We operate the most powerful
supercomputing systems in the Czech Republic, which
are provided to Czech and foreign research teams from
both academia and industry.

2. Scan for all the notes and reminders on the page.

3. If more information is needed, read the details and look for examples illustrating the
concepts.

+ LEARN MORE

Required Proficiency

S Q% W X =

10N WITH FOR USERS OPEN POSITIONS Basic proficiency in Linux environments is required.
In order to use the system for your calculations, you need basic proficiency in Linux
environments. To gain this proficiency, we recommend you read the introduction to Linux &
operating system environments, and install a Linux distribution on your personal computer. For
2 000+ 100+ example, the CentOS # distribution is similar to systems on the clusters at IT4lnnovations and
’

UsERs P ousTRY itis easy to install and use, but any Linux distribution would do.

ype 25+
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