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BARBORA NG

Barbora NG

7000

A Implementation started.
A Acceptance in November/December.

Ridgeipoint

5000

Compute 141 nodes % Type 2 workloads
Cores 27072 cores 5
Memory DDRS5 with MCF 768 GB B
Freq Intel Xeon 6952 2.1 GHz
Over 1.: TB/s o
Throughput 880C MT/s S
Net Fat tree IB ND 400 Gbps Wg{@(\ @j\%@ -
Ridge point Below ¢ F/B 9\\%7 @yw/ﬁ I

A Intended for memory bound workloads
A XH3000 byviden

A DLC cooled up to 4C and over 97% heat into warm wats
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KAROLINA NG

KarolinaNG
A Procurement started
A Acceptance4 2026

Compute NVIDIA/AMD 224 GPUs
Performance Per GPU 30TF FP64

GPU Memory HBM 160GB

Cores ARM/x86 7000-2000C cores

Memory min 760 GB

Throughput 6400 MT/s

Net Fat tree IB ND 200 Gbpsper GPU
SCRATCH 2PB 500/350/3MGB/s R/W/IOPS
Performance 9PF FP64

A Intended forGPUworkloads
A Peak performance
A DLC cooled up to 4Q and over 97% heat into warm water Il NLvERSTTY

OF OSTRAVA



| CZECH INSTITUTE VSB TEM ] :
RRY| Rosotics anD ||| UNLVERSITY ICRC ParisBrain
~ | CTU IN PRAGUE I OF OSTRAVA MUNT | gige fod ICM IhStltute
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A Develops the next generation aftificial intelligence / machine learningndclassical /
quantum-centric supercomputingl 2 2 f a

A To power interdisciplinary research programs aimed at understandingahses of
neurodegenerative diseases and neuron longevity.
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LARA Testbed e e

@ CLARA HPCQXQ cluster

EINFRA CZ tDataj SN :
T4l w iRODS. . .
5 Architectural choices
= /[ HreacA H e V \T iy A GPU nodes: NVIDIA Architecture
CoolMUC-4

Euro-Q-Exa ] (99X)

CI/ARA Tesdbed
Considered GPU node configuration

BI 4x Grace Blackwell NVIDIA per node

includes ARM Grace CPU

GPU memory perf 16 TB/s

Estimated 170 FP64 TFlop/s

DLC min 90%, min 38C inlet

Too J5o0 30 3> T>o
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=U promotes Al innovation

AEuropean Commission launched the Al
Innovation Package in January 2024 to
support European startups, and SMEsIn
the development of trustworthy Al

AA series of competitive calls for Al
Factory proposals T first seven
announced in December 2024, further six
In March 2025 and last 6 in October 2025

AAIl Factory =compute + data + talent

AAIl Factories focus on certain Al
ecosystems and communities in
alignment with national Al strategies

il iy
EuroHPC Al Factories

are ecosystems formed around supercomputers that will
facilitate European startups, SMEs, and researchers, to develop Al
as well as boost EU competitiveness and sustainable prosperity.

FINLAND
LUXEMBOURG ITALY

GREECE SWEDEN

LITHUANIA*® 74y ROMANIA*

GERMANY i = 4 SN

= 1 F o T
GERMANY - A : SPAIN

CZECHIA* /%) Q) POLAND

BULGARIA POLAND*

NETHERLANDS* SLOVENIA

EuroHPC JU

TheEuroHPQ@\I Factories initiative; a onestop shop to offer Al
startups, SMEs, and researchers comprehensive support, including
access to Abptimised highperformance computing (HPC) resources,

training, and technical expertise. VSB TECHNICAL | ITAINNOVATIONS
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infrastructure

Al adoption
& algorithms
development
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Al FACTORIES

and their role In

Al CONTINENT
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Professional support for
development and deployment
of Al models on HPC

— Top computing
facilities in Europe

LUMI: AIF
csc
o Kajaani

High
performance
~data storages
and secure data

Professional
training and

expert support
services
Efficient software Support for new Al
tools and talents
environment “Sﬁ ineyernrr | narzonar s
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EUROHPE&IFACTORIES RIRY I‘

A Thethree pillars of LUMI AlFactory Al Factory

A Aloptimisedsupercomputel.UMIAI *
A AlFactoryServiceCenter * *
maua [ A Experimentabuantum-computingplatform LUMHQ * AI *

* *

> -

T g A CSCHinland coordinatesconsortium Factories
= R A with CzechiaDenmark Estonia Norway and Poland ** * **
_SUEMEREERL A Totalbudgetover612a €
Ecosystem A9'Y onc®n ae>X CLY Hpn ae [ %Y MM ac€s3
g il A largestpubliccomputinginfrastructureinvestmentin Europe
®  ra. — A largestEuroHPC Aactoryinvestment

A Significaninvestmentin talent andcompetencedevelopment
A CZAI: Czech Khactory

. A Al-optimizedsupercomputerKarolAlna
Euroliedl "actores A AlFactoryHubincludingAl campus

& - A Totalbudgetaboutn 1 a €

* < ],
- .

IVERZITA UOCHB &
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L U M | AlFactory

The three pillars of LUMI Al Factory
Al—optlmlsed supercomputet UMIAI
"~ Al'FactonService Center '
Experlmental quantuatomputing platformLUMHQ .

' CSC (Finland) coordinates consortium with part|C|pat|on from Czechia, Denmark, Estonia, Norway
~..and-Poland

Other Finnish partners are FCAI (Aalto UnlverS|ty Unlversr[y of Helsinki) and Al Finland (Technology industries)

' Total budget over 612 million euros

.91 onc®d®n .aex CL Hp~A zaez % MM aeXX 5Y mMn aeX 99 p
Iargest public computing ecosystem investment in Finland, among the largest in Europe
IargestEuroHP(AI Factory investment ’

Slgnlflcant Investment in talent-and competence development



LUMI (system)

LUMI-AIl (system)
April 2025 o LUMI Al Factory LUMI Al Factory & 2nd round
LUMI-1Q- Experimental Platform )))

2024 2025 2026 2027 2028 2029 2030 2031
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LUMIQ Al

User access  gpy Multi -core LUMHIQ
partition partition partition
Batch job
Interactive_ R HE :
| : Instance -
: : based
I I and API
! ! access
1 L e [ RN POPUUUR PO,
1 1

/home, /project Application -
optimized

External
(and LUMI)
data spaces
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User Command line Open : : : Command line or 1
Interface interface Ondemand . H Neealis el 1 graphical interface i
! i i :
1
1 1
H i Al and HPC workflows H i
! . ]
Computing i EasyBuild, Conda, ! i : ]
environment | containers, frameworks I ] ; i
i K Containers : LUMI CE Customized i
i i : CE '
i LUMI CE ¥ - i
L ! ] i
I 1 1
| ot i !
i i [ H
H Batch jobs Il Jupyter Hub MLFlow i '
Platf H H I Batch job | |Container Custom |!
attorm H H {scheduler | | runtimes | | platforms |1
:| Batch job scheduler H Orchestrator i '
! H ] ]
i i ;
i Batch job tenant ] Interactive tenants Special access tenants H
1 1 1
Infrastructure !

System management software

n Maintained by end usersand user communities

Maintained by CSC platform admin team

- Maintained by CSC infrastructure admin team together with v e n d otedms

LUMIQO Al
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Initial hybrid
Al+QC software stack

Parallel quantum computing stack World -|eading

combined
Launch May 2025

HPC+AI+QC
infrastructure

M01-M12 M13-M24 M25-M36 M37-M48 M49-M60 M61-M72 M73-M84

Bulk of the work starting

May 2026
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Services of national Al
Factory Hub including
Al Campus

CZAI:

CZECH
Al FACTORY

Al optimized
supercomputer

KarolAlna /. \

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




VSB TECHNICAL IMNNQW}TIGNS\‘ “mﬁ\
-

|
* * *
CZAl consorcium O T Sl i

X 1 Oechnical o

University of Ostrava
(coordinator)

VSB TECHNICKA
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% UNIVERZITA
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Charles University

Czech Technical Institute of Organic

UOCHB &

—University 10CE PRAGUE Chemistry and
Biochemistry
International ,
Neurodegenerative AT A ¥;§3:,EC“K§E"' Brno University of
Disorders Research p - Technology
Center
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CZAl Factory

Industrial Applications

Health & Life Sciences

Sustainable Energy

Public Administration & Cybersecurity

Future Mobility

CZAIl Hub Services

Al Tools

Data Management

Training

Al to Market

Al
Campuses

Networking
&
Ecosystem

CZAI Infrastructure (KarolAlna Supercomputer)

Communication,
Dissemination,

Outreach
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Usercase analysis and Al models training and Data needs analysis and Easy access and
Almodelsdesign fine-tuning in HPC collection workflows

environment

Inference services, Technological expert Al/HPC/Data

including automated Al support documentation and
model selection copilot

Training including
training on demand
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A Al optimized supercomputer

A GPU accelerated computing cluster

A Ca 85 nodes with 4 GPUs of newest technology
NVIDIA/AMD, and min 900GiB RAM

A Fast 2PB storage with 1TB/s bandwith

A Interconnect min 400Gb/s

A Total performance provided by ca 340 GPUs about
850PFlop/s in TF32

A Over 16 PFlop/s in FP64

tarap
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Playground

aCcess

A Industrial users: new
or entry level

A Up to 5 000 GPU
hours

A Access within 2
working days

A 3 months duration

Fast lane
access

A Industrial users:
advanced users

A 10 000 to 50000
GPU hours

A Access within 4 days

A 3 months duration

—UROHPC ACCESS MECHANISMS

Large scale
access

A Industrial users:
Demanding Al
projects

A More than 50 000
GPU hours

A Access within 10
days

A 12 month duration

and
Collaborative
EU Projects

A Academic users: For
research Al projects

A 20 000 to 90 000
GPU hours

A Access within 1
month

A 6 months duration

ODMPUTING



VLQ QUANTUM COMPUTER

T2

Quantum machin&/LQ LUMIQ) IQM Star 24
A Inauguration in September. "000::0000
A Full acceptance iDecember 2025 0000000000

@® AQubit

Coupler
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EINFRA CLOUD AT KAROLINA

e-INFRA CLOUD service at Karolina

A Available to all active IT4l users (users attached to project)
A 22 Cloud nodes (configuration like[001-720])

A https://horizon.ostrava.openstack.cloudiafra.cz/

A Small resources available by default, including IP address
A Connectivity to Karolina login

A https://docs.it4i.cz/cloud/einfraczloud

A IF more resources needeapply!

CCCCCCCCCCCCCCCC


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/

DASHBOAREESERVICES

O B8 = ctsnetiticz/inks https: //extranet it4i.cZ links : ©sonin £
W . a

J

Dashboards Il7ta1  RSweb Barbora Il7T41  RSweb Karolina

Documentation [T IT4Innovations

\ / Opencode | \ / Code OpenStack E-infra

N Open OnDemand Open OnDemand

—
B W OpenStack IT4l - KAROLINA - BARBORA




Project v

APl Access

Compute v
Instances

Images

Key Pairs

Server Groups

Volumes >
Netwark >
Identity >

Project / Compute / Overview

Overview

Limit Summary

Compute

Instances

Used 1 of 10

y

Volumes
Used 10f10

Volume

Network

Floating IPs
Allocated 0 of 1

Usage Summary

Select a period of time to query its usage:

2023-10-29 B | to | 2023-10-30

Active Instances: 1

EINFRA CLOUD AT KAROLINA

—
HH Openstac k. = einfra_cz » cb382a2d1f039969984fe78c40be2a3dIdabB5f@einfra.cesnet.cz

VCPUs RAM
Used 1 of 20 Used 2GB of 50GB
Volume Snapshots Yolume Storage
Used 0 of 10 Used 20GB of 1000GB
Security Groups Security Group Rules Metworks
Used2of10 Used 10 of 100 Used0of1

-

& cb382a2

y

Ports
Used1of10

ONS
PERCOMPUTING



KAROLINA GUOPENONDEMAND

O E] https://ood-karolina.itdi.cz/pun/sys/dashboard/batch_connect/sessions 130% {}‘

b ¥ Jobs ¥ Clusters ¥ Interactive Apps ¥  Simulation ¥ @ My Interactive Sessions @ Help ¥ & loggedinasja

Desktops

Session was successfully | [ Karolina Login Mate

0 Karolina Login XFCE

Home / My Interactive

€ Gnome Desktop

Guls ulia) (1858092) [ 1 node J | Running

Desktops \ ANSYS
o Blender [ ekt |
DKarolina Login Mate © Delete
m ParaView

124-11-04 08:50:12 CET

[ Karolina Login XFCE ® TorchStudio
ng: 55 minutes

¥ Gnome Desktop servers 33c9df-e96a-4736-bf68-96522204ee29
GUls @ Code Server

\ ANSYS = Jupyter (+lJulia)

# Blender

4 TensorBoard

m ParaView

® TorchStudio

Servers
TAINNOVATIONS

[ATIONAL SUPERCOMPUTING
ENTER

B Code Server




KAROLINA GUOPENONDEMAND

Q B2 Itais/food aroling itti.ce/pun/sys/dashboard/mo VNG -1, 1. OAT htmi

ernoled password

mbi-blas.c (~/work/lorenz) - GVIM e

XiwosYZCaCompressansettng <« bA&ausityseiting

-+ L3 New Vorable o & Analyze Code @ Preferences
& o ‘ 55 e B e s ~ \ n B
g wg B ~ Ll E; q 174 Q’ ‘ n .‘ D v xe - S L‘,"OWVMIU" ’ *.‘ & Aun and Time Su;_ P ESMPM
“Running M4 it 10ns \ M size: Sd\nMemory: 3. 1f Mi@\n", + NMAT, e : ey merand )
W:;{::::,,o.:;,;;;?.o‘.&y;‘);t;;':;,:»:;;l. R L . it T, (sizeat{ Woskspace i) Clear Workspace - - (4 Clesr Co i ow o [l Paratst -
: VARIAHLE cope SIMULING ENRONMENT |

//allocate memory
posix memalign((veid *) &c,
posix semalign({veld *) &z,

(size_t)04, (size t) sizeof(double)*NMAT2 );

Command Window
(size_t)84, (size_t) sizeof(douhle) *NMAT2 );

New to MATLAS? See rescurces for Getting Started

/initialize matrices s> na ~1st = Linspace(.10,10,1000);
xt = exp(-t./10).=sin{%*t);

yt = exp(-t,/10} . %cos(5*t);

p = plot3ixt,yt,t);

na ~ist « lLinspacel!-10,10,1000);

t

Invalid expression. when calling a function or indexing @ variable, use parentheses.
manatched delimiters,

#firagna amp parallel for default{shared) privatel(i,rng) schedule(static,s)
for (1s0; 1<NMAT2; 14+) {
cli]=(double) (pcgl2 random r(&rng)SilOunn)/100000/NMAT;
2[1])=(double)s 0;
}

//run mandelbrot 1nspired iterations
10 = omp get wtime();

»= t « linspacae(-10,10,1000);
for (1=6; 1<NITER; 144) ( = : L

Figure 1 v O
Efe Edit ew |nsert Tools Desitop Window Help
Nads Q08| kE

11C=224C Run .
dgemm (&N, 6N, GNMAT  BNMAT SNMAT , RONED, 2, GNMAT , 2 ENMAT  SONED, ¢, SNMAT ) ; [ w2~ N x
112002 _erwerd x 1000 & Details p . )
dgenm_ (6N, 6N, GNMAT, RNMAT, BAMAT , GONED , ¢, BNMAT , €, GNMAT, SONED, 2, BNMAT ) ; m_zer2.x vlim 2
J/C=2*2-C -
o AN, 6N, GNMAT  GNMAT  GNMAT 0.2, T, 2, 6NMAT SONED®, C, GNMAT) ;
gemn_{ BONE ANMA E ) III!VII RN
//2=CeC-2 =y | Fle Edit View Search Temminal Help
doems (SN, GM, SNMAT  ENMAT  ENMAT , BONED, c, GNMAT , ¢, ENMAT  GONEDa, 2, GNMAT ) ; ~z ;F
}
- 3 Details [1]+ Stopped matlab
t = omp_get wtime(); [ jansikPloginl. karolina ~]$ bg
Detalls [1]+ matlab &
[jansik@loginl. karolina ~|$ 1s
arm Number of Op thresds: 1 o 202108701 -588nades. log java.log.41238  ondemand
tin jitter.c Pictures
DDT cupa Deskiop Linuxmint . ing Public
Documents MATLAB Add-Ons Teoplates
Mamory Debugging Down Loads Medeh test
Submit to Queus intel-2021a-728nodes. log Medea . settings wbuntu gvim, isg
Ol'm intel-20821a-728nodes -novalsge.log Music Videos
Environmaent Variables: none Details intel-2821a- 748nodes . 109 octave-workspace work
MAP [jansik@loginl, karolina ~]$ cd work/
Plugins: none Detaits [Jamsik@loginl karolina work]s cd lorenz
[jansik@loginl. karalina lorenz]$ s
lorenz-avx512.5 loremz-c.c octave-werkspace
lorenz-avx912.x lorenz-c.s README.
= perav lorenz-avx.s Lorenz-¢.x sde-footprint. txt
il Lorenz-avx.x Makefile  sde-mix-out.txt
arm.com ~ lorenz-blas.c nbi-blas.c test.f
R S— lorenz-blas.x obi-blas.x token
Help Optiorss Run Cancel [jansik®loginl.karolina lorenz]$ gvim mbi-blas.c
|jansik@loginl.karolina lorenz]$
B =@ ™ Mate mminal] W Mate Terming © AmDODT- Arm Forge . 4k MATLAB R20212 - aca... £ mblblascimiworkiion. ¢ Figure 1



KAROLINA GUOPENONDEMAND

1]: print("Hello world")

Hello world

2]: from mpidpy import MPI

3]: import sys

4]1: size = MPI.COMM_WORLD.Get_size()

pip install mpidpy

[17307086673.355375] [cn@@2:593801:0]
[1730706673.355385] [cn@@2:593801:0]
Defaulting to user installation because normal site-packages is not writeable

Requirement already satisfied: mpidpy in /home/jansik/.local/lib/python3.11/site-packages (3.1.6)

[notice] A new release of pip is available: 24.1.2 -» 24.3.1
[notice] To update, run: pip install --upgrade pip

Note: you may need to restart the kernel to use updated packages.

61: from mpidpy import MPI

71: size = MPI.COMM_WORLD.Get_size()

g8]: size

0 EJ https://ood-karolina.itdi.cz/node/cn002 karolina.itdi.cz/22 132/notebooks/wark/Jupyter/Untitled.ipynb 130% ﬁ' (7]
—
] - jupyter
File Edit View Run Kernel Settings Help Trusted
B+ XO B » m C » Code v JupyterLab (71 #  Python 3 (ipykernel) O =

ib md.c:1232 UCX WARN IB: ibv_fork_init() was disabled or failed, yet a fork() has been issued.
ib md.c:1233 UCX WARN IB: data corruption might occur when using registered memory.

A Bl =

:RCOMPUTING

0+




& O B https:/fcode.itdi.cz/jansik/mandelbrot/-/blob/master/README.md?ref_type=heads 1709 {‘j‘ i,

[D Branislav Jansik / mandelbrot

¥ master v mandelbrot / README.md Find file Blame History Permalink

Update README.md
Branislav Jansik authored 2 months ago

e713a2el r)

o

[«

a4

i= v | m+ README.md [ 1765KiB <> | [} Blame Replace | Delete = [ [

Mandelbrot benchmark

Processor benchmark. Measures pure floating point performance of the processor (x86 CPU, ARM CPU, Power CPU,
NVidia GPU and AMD GPU).
Code by Branislav Jansik, IT4Innovations

Intro

The Mandelbrot benchmark measures pure floating point performance of the processor (x86 CPU,ARM CPU, Power CPU,
NVidia GPU and AMD GPU). All calculations are on registers only, no memory or disk access. Very close to peak floating
point performance is sustained, nominal peak may be exceeded. The code puts extreme load on processor (CPU or
GPU), forcing operation at TDP. Thermal throttling may be observed.

The code is implemented in assembly language. Fused multiply add (FMA) vector instructions or warp matrix-multiply-
add (WMMA) instructions are executed. Instruction sets supported : x86 (SSE), x86_64(SSE, AVX, AVX2, AVX-512),
ARM(AArch64 NEON, SVE), cuda(PTX), amd(RDNA), Power (ppc64/ppc64le VSX).

Optimized to perfectly fill the instruction pipeline, up to two instructions are retired every clock cycle on x86

VSB

TECHNICAL
UNIVERSITY
OF OSTRAVA

HOST YOUR CODE AT CODE. IT41.CZ
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S3 SERVICE ON PROJECT STORAGE!:

A Access tokens will be provided per project sts.it4i.cz
A Accessiblédrom Karolinasupercomputer

AWill be described idocs.it4i.cz
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BARBORA END OF LIFE

A Deployed 10/2019

HE——
St

R

A End of vendor support
31.12.2024

A Phase ouR026
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