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e-INFRA CZ

 unique research and development e-infrastructure in the Czech Republic
 provides capacities and resources for:
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transmission storage \processing of scientific and research data)

« cooperation of three national e-infrastructures:

cesnet

- CESNET (Prague) +institutes of the CAS —, metacentrum
« CERIT-SC (ICS MUNI) + universities
* IT4lnnovations National Supercomputing Center fﬁﬁ QEEOCSEE%Y ééﬁ%&ﬁ‘ﬁ'ﬁ?é%puun]c
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Computational resources e-INFRA CZ — MetaCentrum

 National distributed computing
environment (coordinated by CESNET)

* Resources provided by CESNET + CERIT-SC + i o
institutes of the CAS + universities W . PIONIER
» Shared access cahe gt

» Benefits for owners of participating

Inst. of Experiment. arvind

Org. Chem. and \
Biochem. ASCR ) Institute of Mol. Botany ASCR

resources 4 Carisics ASCH =
/ ‘Paladcy’ University
. Olomouc
mo
 Free to use, registration available at any time, L ”‘“?E*R:":"c"‘"’\ e v
immediate access GEANT
ACONET

 Training available upon request, even for small groups
vorel@cesnet.cz ; meta@cesnet.cz
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Examples of user projects — MetaCentrum

« Computational chemistry

« Material and structural simulation

« Simulation of flow of gases and liquids
* Recognition and speech generation

» Physical Geodesy

» Ecological modeling

 Video processing

« Data Mining

 Analysis of medical images
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How to Get Access — Metacentrum

 Get Account:

« e-INFRA CZ Account intended for all persons affiliated with an academic institution from
the Czech Republic (edulD.cz).
» Go to https://metavo.metacentrum.cz/en/application/form.
« Select a member academic institution you are affiliated with.
« Fill out the e-INFRA CZ Account information (username, password and ssh key(s)).

« New applications are manually approved within a few working days.
» Persons not eligible for an e-INFRA CZ account have to contact the user support team.
 All accounts are valid till 02. 02. YYYY =>request for account renewal each year.



https://docs.it4i.cz/en/docs/general/get-access/account/einfracz-account
https://docs.it4i.cz/en/docs/general/get-access/account/einfracz-account
https://docs.it4i.cz/en/docs/general/get-access/account/einfracz-account
https://docs.it4i.cz/en/docs/general/get-access/account/einfracz-account
https://www.eduid.cz/
https://metavo.metacentrum.cz/en/application/form
https://docs.metacentrum.cz/en/docs/support
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Accessing the MetaCentrum

« Read the documentation.
« Software: free / general licenses / private licenses

* Access:
« Grid computing — access via command-line interface in a terminal (OpenPBS scheduler)

« GUI — access via graphical user interface
* Open OnDemand:

PAID LICENCE

. Galaxy WRRREE \nsys__ TURBOMOLE
- Jupyter notebook » ACRYSTAL23 [LLbig
* Cloud computing (OpenStack) <{>_VASP {'CASTEP @ ‘\ genejous /V\
- Container platform Kubernetes ror mowvmous/ = FOR EVERYONE

PERSONAL

« Al via AP| on local hardware R 139 Studio jul

e Llama 3.3 S —— e
. Deepsoek R o @ |7 eanr

. Llama 4, ... NAMD o 7 | O PyTorch grgeaces

FREE LICENCE



https://docs.metacentrum.cz/en/docs/welcome
https://docs.metacentrum.cz/en/docs/welcome
https://chat.ai.e-infra.cz/
https://chat.ai.e-infra.cz/

=

i VSB TECHNICAL | ITAINNOVATIONS [=] [=]

National Czech - .
atS’r';Zraﬁfnﬁe NDeosC || || UNIVERSITY | NATIONAL SUPERCOMPUTING :
I" oF osTrRAVA | CENTER [&] .

Computational resources e-INFRA CZ — T4

IT4lnnovations National Supercomputing Center: ' -

 High-Performance Computing (HPC)
 High-Performance Data Analysis (HPDA)
« Artificial Intelligence (Al)

« Quantum Computing (QC)

Resources:
Karolina Barbora NVIDIA DGX-2 VLQ + LUMI Supercompqter - .|T.4| is a member
157 PFlop/s 849 TFlop/s 2 PFlop/spro Al 24 qubita  ©! the LUMI consortium, giving the Czech
research community access to the most
HPC +HDPA  HPC + HDPA Al +HPC QC powerful supercomputer in Europe
2021 2019 2019 2025 (531.5 PFlop/s).

IT4lnnovations computing resources - free for academic institutions and other research organizations in CZ
7
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Examples of user projects — T4l

Flash time = 16.217 kyr
Flash: xy, log density Flash: xy, log temperature

Bioinformatics, drug design, DNA sequence
analysis, protein modelling

Big data processing, use for machine learning,
artificial intelligence (e.g. large language
models LLM)

Virtual reality, video rendering, image
processing

Medium and long-term weather forecasting,
climate change modelling

Now oW R RO U o o N
in in in n in

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
x Iocl x Incl

Barnabas Barna: Expansion of supernova driven
shells near the galactic center

Relative error

Mathematical and physical calculations, new SR i O v
. | deSi n Jan Rgzac. Machine earning and semi-
materials g empirical quantum chemistry

Simulations in various industries (CFD)

Digital twins, e.g. human brain model, earth
model

Quantum com P utin g, etc. Martin Srejber: In-silico insight into endosomal escape
8

endocytosis
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How to Get Access — | T4l

 Get Account:

« e-INFRA CZ Account intended for all persons affiliated with an academic institution from the
Czech Republic (edulD.cz).
» Go to https://signup.e-infra.cz/fed/registrar/?vo=IT4Innovations
» Select a member academic institution you are affiliated with.
« Fill out the e-INFRA CZ Account information (username, password and ssh key(s)).

« |IT4l Account (persons not eligible for an e-INFRA CZ account).

National Czech
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 Get Project (or Project Membership):
« Academic researchers may apply via Open Access Competitions.
« Commercial and non-commercial institutions may also apply via the Directors Discretion.

Collaborator 1)

Authorization to
Resource resources

Allocation

Allocation
Committee

- Pl

Authorization to
utilize resources

Collaborator 2

Authorization to
utilize resources

Collaborator n )


https://docs.it4i.cz/en/docs/general/get-access/account/einfracz-account
https://docs.it4i.cz/en/docs/general/get-access/account/einfracz-account
https://docs.it4i.cz/en/docs/general/get-access/account/einfracz-account
https://docs.it4i.cz/en/docs/general/get-access/account/einfracz-account
https://www.eduid.cz/
https://signup.e-infra.cz/fed/registrar/?vo=IT4Innovations
https://signup.e-infra.cz/fed/registrar/?vo=IT4Innovations
https://signup.e-infra.cz/fed/registrar/?vo=IT4Innovations
https://docs.it4i.cz/en/docs/general/get-access/account/obtaining-login-credentials
https://docs.it4i.cz/en/docs/general/get-access/account/obtaining-login-credentials
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How to Get Project — IT4l

* Fill out a request for allocation at |T4| SCS portal.
« Several access types (new users have to ask for Fast Track Access for the first time).

Access category Access type Duration of allocation and main deadlines

Open Access Grant Competition 12, 24 or 36 months; 3 x a year (February, June, and October);
decision within 55 days

Open access Institutional and Community Access 12, 24 or 36 months; decision within 55 days

Fast Track Access max. 4 months; submission at any time; decision within 7 days

Important Societal Challenges max. 12 months; submission at any time; decision within 30 days

Teaching and Educational Activities max. 12 months; submission at any time; decision within 30 days
Access for thematic .. . - .

. In-house Infrastructure Research max. 12 months; submission at any time; decision within 30 days

use of capacities

Rental of Computational Resources duration as per contract; submission at any time

Contract research duration as per contract; submission at any time

LUMI IT4lInnovations Open Access Grant Competition and EuroHPC JU Grant Competitions



https://scs.it4i.cz/
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Fast Track Access — IT4]

Solving simpler, short-term computational tasks, testing concepts, debugging and developing
applications, and for research, development, and innovation activities.

Primary objective — preparation for the Open Access Grant Competition or Institutional and
Community Access.

Submission anytime.

IOTICE! Delete all text in grey. Do not exceed the maximum document size of 3 pages

Fill out application form (DOCX or ODT). = smeornesoe

Submit via IT41 SCS portal. Popular abstract:

lumber of node hours requested for each plat

'roject duration:

a. Barbora CPU:

IT4Innovations Information System single Sign-On

Self-service portal to manage your HPC resources “
IT4lnnovations offers HPC resources which are provided on project basis. You can apply for e

the resources and manage them here.

Technical readiness and computational resources justification:

Technical readiness:

In case of any issues with logging in contact either E-

By signing up for and by signing in to this service you accept our:
Infra CZ Support or IT4l Support.

» Acceptable Use Policy
= User’s duties.

In order to obtain an account you can read our documentation.

11



https://www.it4i.cz/file/7a6fbd2cb4493e1489dc965fa2d28212/11257/FastTrack.docx
https://www.it4i.cz/file/e1ef379c4ba9c46c8c13162d24f9e2e3/11258/FastTrack.odt
https://scs.it4i.cz/

VSB TECHNICAL ITAINNOVATIONS

CD eOSC ||||| UNIVERSITY | NATIONAL SUPERCOMPUTING . :

National Czech
Programme

OF OSTRAVA CENTER

Accessing the IT4l clusters

 Read the documentation.

* Software: WYm COMSOL Uas’ @ 0 61‘6“7:; r'
R ¢ (.- @ - .IU| 1’ BHQL JaVE)
» Access:

« SSH Access — access via command-line interface in a terminal (SLURM scheduler)
« GUI — access via graphical user interface

« Open OnDemand: \nsys @blender //} 0 . J@r 1’® ‘\ 'A

« Virtual Network Computing (VNC)
 Cloud computing (OpenStack)

 Lexis — launching computations with automatic data upload via a web interface, no terminal

needed. 233 LEXIS:

PlatForm 12



https://docs.it4i.cz/en/docs/introduction
https://docs.it4i.cz/en/docs/introduction
https://docs.it4i.cz/en/docs/introduction
https://docs.it4i.cz/en/docs/introduction
https://docs.it4i.cz/en/docs/introduction
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SSH Access

 Authentication by private key only.

Generate private and public keys via PuUTTY Key Generator Generate private and public keys

National Czech
Programme

Assign private key to your e-infra profile Assign private key to your e-infra profile
Set up PuTTY client Create config SSH file
Connect to clusters Connect to clusters

« Access the resources via command-line interface in a terminal (CLI).

13


https://docs.it4i.cz/en/docs/general/access-services/accessing-the-clusters/ssh-key-management
https://www.youtube.com/watch?v=Ryz8LRR1krc&list=PLo0alAq_baXVfImuezMX99Zncig_dSa65&index=7
https://www.youtube.com/watch?v=i139HIaVfQU&list=PLo0alAq_baXVfImuezMX99Zncig_dSa65&index=4
https://docs.it4i.cz/en/docs/general/technical-information/ssh-keys/putty#windows-putty-installer
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Z;?C;?Qc/j Scheduler Compute nodes
Users
Login nodes SEIVETS E = = 9=
O OpenPBS / (= <[= l[— <)[— o)
:\- SLURM = = 9=
= =)= -ll= -] Queues /
O VE/ (= =al=a=—2" partions:
Jan (— )= )= )= ] '
— — I = =2 qcpu
3 Computing jobs &= i— eJ— -] qgpu
8 = T e Ea= qcpu_exp

job.sh
Job description

| default@pbs-m1.metacentrum.cz

Storages
. —— )
— =) &=

ALL work MUST to be performed on compute nodes!

14
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How it works — MetaCentrum

Pick the one that is closest to your physical location g

U (city) to minimise network lag | =
sers
O \- charon.metacentrum.cz  Liberec /storage/liberec3-tul 5
- elmo.metacentrum.cz Praha /Storage/prahas_enxir @ Queues
8‘{- nympha.metacentrum.cz  Plzef /storage/plzenT Unless you have
oven.metacentrum.cz Brno b a reason to send
O /- ’ ’ /storage/brno2 job to a specific
V) ) perian.metacentrum.cz Brno /storage/brno2 queue, do not
) skirit. metacentrum.cz Brno /storage/brno?2 specify any.
-m1.m ntrum.cz
&8 tarkil. metacentrum.cz Praha /storage/praha default@pbs etacentrum.c
&8 tilia.metacentrum.cz Priihonice /storage/pruhonice-ibot
&8 zenith.metacentrum.cz  Brno /storage/brno12-cerit

> In case your favourite frontend is down or going just too slow,
do not hesitate to use another one. 15
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How it works — IT4l

| |
—
—
Users : : :
O «— 8 karolina.itdi.cz Ostrava /home; /scratch; /mnt/projX
O SSh barbora.it4i.cz Ostrava /home; /Scra'[ch; /mn'[/projx

The DGX-2 machine is integrated into Barbora cluster, it can be
2 \2 . . .
" accessed from Barbora login nodes barbora.it4i.cz through the
Barbora scheduler queue gdgx as a compute node cn202.

N
O
N

16
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[l | Queves | Jobs | Nodes ] Jobs Summary | Nodes Sunmary | Progets | Resenvasors | |
et ] o aveues ] 4y o0 ] o exmaion 1 0y o ey

Allocation Load CPU Load|CPU  Analysis Custom

H OW it Works — IT4I - IT4Innovations Karolina

ﬁ PuTTY Configuration

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Category: on [ | an (I L I R R IR [ I ]
: : : - 3 ae asnes ae
T--S:ESSIOH Basic options for your PuTTY session st B 2Ee PP EeS0EE BB B
: . Specify the destination you wantto connectto
) Teminal pecify y 2 TITI ]
.. Keyboard Host Name (or IP address) Port Gl B ae srees e e
. L 181 [ ] ] ares ' 8 [ I ] |
- Bell an¥38@karolina.itdi.cz 22
o ' an (T 1 ]
--Features .
. Connection type: 1 asaress ases
= Window n [ ] (1 1 B 0]
. Appearance ©ssH  (OSeral () Other  Telnet nw @eEeres asee
--Behaviour ke | a L1 B a
.. Translation Load. save or delete a stored session 32: e = ] a 2 88
T--ge:ectlnn Saved Sessions a1 11 e )
... Colours g
c i karolina.itdi.cz 451 -= = .==.. .: -
—|-Connection 481
--Data Default Settings .| 51 a8es ses (1 7 ]| oaeesnEse
- Proxy karolina.itdi.cz i 511 @ SO EEEESSES NS EEEENEESE
5.8SH Sa 1 s aS SO DEEDS
. Serial = o GOSN DD EEES
Tel o SO0 E00 SO0 OEENOEEE BDES
engt Dele 661 SO EEE O EEEEAESESE
- Rlogin 691 S eSS "DOEEDEEEESE
. SUPDUP aen o
3
Close window on exit: 61
() Always () Never © Only on clean exit ‘
VIZ
Legen o000O
S 8883328828
FEEREEREEEFE 22

17
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* Interactive interface to remote computing resources via web browser.

 MetaCentrum:

» Login with academic identity.

« Metacentrum Open OnDemand instance
* |T4Innovations:

 Connectto |T4l VPN.

* Login with e-INFRA credentials.

« Karolina: hitps://ood-karolina.it4i.cz/

» Barbora: https://ood-barbora.it4i.cz/

18


https://ondemand.metacentrum.cz/
https://ondemand.metacentrum.cz/
https://ondemand.metacentrum.cz/
https://docs.it4i.cz/en/docs/general/access-services/vpn-access
https://ood-karolina.it4i.cz/
https://ood-karolina.it4i.cz/
https://ood-karolina.it4i.cz/
https://ood-barbora.it4i.cz/
https://ood-barbora.it4i.cz/
https://ood-barbora.it4i.cz/

O 4 o itdi.cz g Y @ signin 5] =

KAROLINA  Apps~ Files ¥ Jobs ¥ Clusters ¥ Interactive Apps ¥ Licensed Apps ¥  Simulation Apps ¥ @ My Interactive Sessions

@ Help ~

& Logged in as jan939

% Log Out

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

OnDemand provides an integrated, single access point for all of your HPC resources.

Pinned Apps A featured subset of all available apps

7

\,

ANSYS
System Installed App

~

y

7

\,

Gnome Desktop
System Installed App

(

4 N

20,

Blender

System Installed App

Jjupyter
}J

Jupyter (+lulia)
System Installed App

Mt

( N [ N
Code Aster Code Server
System Installed App System Installed App
\, 4\ J

N [ N
MATLAB ParaView
System Installed App System Installed App
4\ J

19



O < C O 8 o itdi.cz g Y @ sSignin 3] =

KAROLINA Apps~ Files ¥ Jobs ¥ Clusters ¥ Interactive Apps ¥ Licensed Apps ¥  Simulation Apps ¥ @ My Interactive Sessions @ Help ¥ & Loggedinasjan939 [ Log Out

Home / My Interactive Sessions / Jupyter (+lJulia)

upyter +1Jula]

Al Tools This app will launch a Jupyter server using Python on the Karolina cluster.
@ Comfyul Project
* Ollama + Open WebUI . .
fta-25-65 > Your project id
[ vLLM + Open WebUI
Partition
Desktops
: , qcpu v
0] Karolina Login Mate
[3J Karolina Login XFCE Number of hours
€ Gnome Desktop 1 v
GUI
’ Nodes
\ ANSYS
1
7 Blender
Tasks
m ParaView
1
® TorchStudio
Servers GPUs
Code Server 1 v
- Jupyter (+Uulia) The setting is only valid for the GPU node
& MATLAB Mode




O < C O 8 o itdi.cz g Y @ sSignin 3] =

KAROLINA Apps~ Files ¥ Jobs ¥ Clusters ¥ Interactive Apps ¥ Licensed Apps ¥  Simulation Apps ¥ @ My Interactive Sessions @ Help ¥ & Loggedinasjan939 [ Log Out

Session was successfully created. X

Home / My Interactive Sessions

Al Tools

[ Comfyul Created at: 2025-11-28 12:48:10 CET
* QOllama + Open WebUI Time Remaining: 59 minutes

[ vLLM + Open WebUI Session ID: 30fcbb63-ed64-4cbc-b49e-3374417e3bc3

Desktops

& Karolina Login Mate Your session is currently starting... Please be patient as this process can take a few minutes.

3] Karolina Login XFCE

€ Gnome Desktop

GUIs

A ANSYS
4 Blender
mr ParaView

® TorchStudio

Servers

Code Server




@ Sign in ﬁ =

File Edit View Run Kernel Tabs Settings Help

(§)

- 1+ c Al Untitled.ipynb ® |+ %
B+ XD » m C » cCode v Notebook [7 &  Python 3 (ipykernel) O =
| Filter files by name Q ‘
O — | &
™/ | o PR
= Name - Modified
B assets 57s ago
* O aftersh 57s ago
[ beforesh 57s ago
# config.py 52s ago
Y: connection.ym| 43s ago
[ job_script_conten... 57s ago
{:} job_script_option... 57s ago
[ outputlog now
[ scriptsh 57s ago
» ] untitled.ipynb now
{:} user_defined_con... 57s ago

22
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LEXIS - Easy access to data management and HPC

https://docs.lexis.tech/index.html

How to supercompute:

« Set up an account

 Pick a supercomputer

* Fill out a request for allocation

» Get it approved

« Set up a SSH key

« Know how to use Linux terminal

* Login in to the Supercomputer
 Learn how to launch jobs in SLURM
 Learn about modules

« Learn about storages and data transfer
.. finally compute something



https://docs.lexis.tech/index.html
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« Web interface S8 G m—— R
« Allocations at one place .
« Across multiple clusters PR
. . . . HLEXIS: [ — 1 -
« Launch applications with a single button . ® @
* Getlogs o :
* Manage data in iRODS
. [2) README.md 2 oo Homsgemen
« Use common web login -
py4lexis o e s e
e ... and many more R
Pythor? pz?gkage, i.F;. by ® Documentation E r% .E
 Training available: Big Data Processing on Supercomputers

24


https://www.eosc.cz/novinky-a-akce/kalendar-akci/zpracovani-velkych-dat-na-superpocitacich
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What to remember

1. Computing resources provided by e-INFRA are for free.

(academic institutions and other research organizations in CR)

2. There is always someone who can help you.
MetaCentrum support, IT4lnnovation support, EOSC-CZ Training Centre, IT4Innovations Training Centre

3. Acknowledge your computing resources in research publications.

Computational resources were provided by the e-INFRA CZ project (ID:90254), supported by the Ministry of
Education, Youth and Sports of the Czech Republic.

25


https://docs.metacentrum.cz/en/docs/support
https://docs.metacentrum.cz/en/docs/support
https://support.it4i.cz/
https://www.eosc.cz/en/training
https://www.eosc.cz/en/training
https://www.eosc.cz/en/training
https://www.eosc.cz/en/training
https://www.eosc.cz/en/training
https://www.it4i.cz/en/education/training-activities
https://www.it4i.cz/en/education/training-activities
https://www.it4i.cz/en/education/training-activities
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Thank you for your attention

"+ | Co-funded by N,
* | the European Union
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