
#PROPOJUJEMEVĚDU

MetaCentrum NGI 
For scientific computations, collaborative 
research and its support services
Jiří Vorel

9. 2. 2026

The Institute of Computer Science CAS, Prague

vorel@cesnet.cz	 meta@cesnet.cz



MetaCentrum in a nutshell

▪MetaCentrum is 
▪ A national grid infrastructure (NGI) 
▪ The activity of the CESNET association 
▪ Part of the e-INFRA CZ e-infrastructure 
▪ A provider of computational resources, application software (both 

commercial and free/open source) and data storage 
▪ Free of charge (users 'pay' by acknowledging the project 'e-INFRA CZ 

ID:90254' in their publications) 
▪ Available to the entire academic and research community in the Czech 

Republic

https://www.metacentrum.cz/

https://docs.metacentrum.cz/

https://docs.metacentrum.cz/en/docs/access/terms#acknowledgements-and-publications

https://www.cesnet.cz/

https://www.e-infra.cz/
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MetaCentrum in a nutshell

▪MetaCentrum offers 
▪ Access without the grant competitions 
▪ The possibility to apply for membership at any time 
▪ Access to all resources without submitted projects (with one exception) 
▪ Immediate access to hardware resources and licences (once an application 

has been approved) 
▪ Grid (shared) usage principle (privileged access for cluster owners) 
▪ Various application software (commercial, free and open source) 
▪ CPU/GPU resources, CLI access, GUI applications, Kubernetes and cloud 

services, etc.

https://www.metacentrum.cz/

https://docs.metacentrum.cz/

https://www.cesnet.cz/

https://www.e-infra.cz/



MetaCentrum in a nutshell

▪MetaCentrum is available for 
▪ Individual users (we have HW resources) 
▪ Projects (collaboration and sharing of data within a group) 
▪Organisations (incorporating their resources under the central management 

of MetaCentrum, while retaining privileged access) 

▪ Employees and students from Czech universities and the Czech Academy of 
Sciences, as well as non-commercial research facilities and foreign partners, 
etc. 
▪ Collaborating industry users (non-profit and public research only, upon 

individual request)

https://www.metacentrum.cz/

https://docs.metacentrum.cz/

https://www.cesnet.cz/

https://www.e-infra.cz/



MetaCentrum in a nutshell

https://www.metacentrum.cz/

https://docs.metacentrum.cz/

https://www.cesnet.cz/

https://www.e-infra.cz/

https://www.cerit-sc.cz/

https://du.cesnet.cz

▪MetaCentrum cannot help with 
▪ Purely commercial research 
▪ Allocating resources for a fee 
▪ Long-term and secure storage of valuable data (i.e. data archiving) 
▪ Providing extreme amounts of resources to individual tasks 
▪ Processing sensitive data (Kubernetes Sensitive Cloud within 

e-INFRA CZ, coordinated by CERIT-SC) 
▪ Tools whose installation or use would violate the licence terms 
▪Windows OS



MetaCentrum in a nutshell

▪Link your e-INFRA CZ account to ORCID 
▪ The future of national computing and storage services depends on 

demonstrating that researchers are truly using them 
▪ Currently, much of the valuable research output of e-INFRA CZ users is 

'invisible' to our funders 
▪We are developing a new automated system that will harvest users' 

publications 
▪ Users only need to link their ORCID iD and use the correct 

acknowledgement in their publications.  
▪ This can easily be done in the e-INFRA user profile 

https://www.e-infra.cz/en/news/link-your-e-infra-cz-account-to-orcid-a-small-step-for-smarter-impact-reporting







ONE APPLICATION TO RULE THEM ALL



One application to rule them all

https://metavo.metacentrum.cz/en/application/form
Kubernetes orchestrator 
of Docker images, 
Rancher dashboard (also 
CLI), GUI environment

A job scheduler and 
hardware allocator for 
users' jobs

Virtual machine 
management infrastructure, 
CLI environment

A classic command 
line environment 
(CLI), Linux system

User-controlled 
platforms, web 
interface (GUI)

HPC systems web 
interface, remote access

Web platform for 
various data 
processing

Web platform for 
interactive programming

Modular 
applications, 
Apptainer images, 
local installations, 
NGC, LLM

https://docs.metacentrum.cz/en/docs/welcome



One application to rule them all

https://metavo.metacentrum.cz/en/application/form
Kubernetes orchestrator 
of Docker images, 
Rancher dashboard (also 
CLI), GUI environment

A job scheduler and 
hardware allocator for 
users' jobs

Virtual machine management 
infrastructure, CLI environment

A classic command line 
environment (CLI), 
Linux system.

User-controlled platforms, 
web interface (GUI)

HPC systems web 
interface, remote access

Web platform for 
data processing

Web platform for interactive 
programming

Modular applications, 
Apptainer images, 
local installations, 
NGC, LLM

https://docs.e-infra.cz/

A complete overview of e-INFRA CZ services



Grid (batch) computing (CLI)

▪Grid computing (OpenPBS scheduler) 
▪ Centrally managed HTC/HPC clusters 
▪ Classic command line environment (CLI) 
▪ The 'most powerful' environment 
▪ Long batch jobs (days/weeks) 
▪ Interactive jobs (test computing) 
▪ Parallel and multi-node computing 
▪ Apptainer container running, NGC 
▪ GPU acceleration (NVIDIA H100) 
▪ Disk arrays and local scratch storage

https://docs.metacentrum.cz/en/docs/welcome



Licence models

▪ We can run almost anything that doesn't violate the licence terms and is for Linux 

▪ Most application software is open source, but…

Free licence

For all 
users

For registered 
individuals

Paid licence

https://docs.metacentrum.cz/en/docs/software

MetaCentrum provides access to hundreds of software 
tools giving thousands of individual modules



Open OnDemand

▪Open OnDemand 

▪Web application on top of 
OpenPBS scheduler 
▪ Running (not only) GUI applications

https://ondemand.metacentrum.cz/
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▪Open OnDemand 

▪Web application on top of 
OpenPBS scheduler 
▪ Running (not only) GUI applications 
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Copying text via the clipboard is problematic



Open OnDemand

https://ondemand.metacentrum.cz/

▪Open OnDemand 

▪Web application on top of 
OpenPBS scheduler 
▪ Running (not only) GUI applications 
▪ Browsing repositories (tab 'Files') 
▪ Command line (tab 'Clusters') 
▪ Creating and submitting a batch job (tabs 'Jobs' and 'Job Composer')
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▪Web application on top of 
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▪ Running (not only) GUI applications 
▪ Browsing repositories (tab 'Files') 
▪ Command line (tab 'Clusters') 
▪ Creating and submitting a batch job (tabs 'Jobs' and 'Job Composer')

Open OnDemand













https://ondemand.metacentrum.cz/

▪Open OnDemand 

▪Web application on top of 
OpenPBS scheduler 
▪ Running (not only) GUI applications 
▪ Browsing repositories (tab 'Files') 
▪ Command line (tab 'Clusters') 
▪ Creating and submitting a batch job (tabs 'Jobs' and 'Job Composer') 
▪ Running virtual machines (OpenStack) and Docker images (Kubernetes on 

OpenStack)

Open OnDemand



Galaxy

▪Galaxy 

▪ National instance hosted by MetaCentrum 
▪Web application based on OpenPBS 
▪ A system for complex data analysis, 

workflow creation and sharing and teaching 
▪ Processing of '-omic' data, LLM, ML, material science, ecology, chemistry, 

statistical analysis and humanities studies, and more 
▪ Users do not need to worry about hardware reservation

https://usegalaxy.cz/































Other related services

▪Kubernetes 
▪Open-source container orchestration engine that automates the deployment, 

scaling and management of containerised applications 
▪ A Docker image is an essential part of container infrastructure. It contains an 

application and all its necessary components, such as libraries and other files
https://docs.cerit.io/en/docs/news

https://docs.cerit.io/en/docs/platform/overview

Web hosting can be arranged, but 
please discuss this in advance.



Other related services

▪AI chatbot (Open WebUI) 
▪ The AI-powered chatbot interface runs strictly on local hardware 
▪Open WebUI itself logs at the 'INFO' level by default, meaning that request/

response data is not logged 
▪Only system administrators have access to these logs, which are not 

transmitted anywhere else 
▪ Image generator and picture editor included 
▪ Can extract text from images (e.g. Mistral 3 model) 
▪ Programming languages proficiency 
▪ REST API (integrate models into applications, scripts, or AI workflows)

https://docs.cerit.io/en/docs/ai-as-a-service/chat-ai



You can select any available 
model and view its notes



Other related services

▪Compute cloud 
▪ Runs on OpenStack (allows users to create and manage their own cloud 

computing resources) 
▪ 17 computational clusters  with 8,968 cores, 96 GPU cards, and 178 TB RAM 
▪ Virtual machines are accessed using SSH keys 

▪Sensitive cloud 
▪ Secured computing and storage environment provided by CERIT-SC (part of 

e-INFRA CZ) for sensitive data processing and research 
▪ Follows security standards such as ISO 27000, C5, ISO 15189, and ECRIN 
▪ Relies on container technology via Kubernetes, MFA required

https://docs.platforms.cloud.e-infra.cz/en/docs

https://docs.cerit.io/en/docs/sensitivecloud/account



How should it be used (MetaCentrum CLI)?



Submitting an application

▪Anytime during the year, manual approval 

▪Log in through the institution (i.e. local name and password) from the 
eduID federation 

▪Accounts are valid until 2 February 
of the following year 

▪Accounts are renewed in January 

▪ Immediate access to hardware 
resources 

▪Partner access by prior arrangement

https://docs.metacentrum.cz/en/docs/access/account

https://docs.metacentrum.cz/en/docs/access/terms



Submitting an application

▪Anytime during the year, manual approval 

▪Log in through the institution (i.e. local name and password) from the 
eduID federation 

▪Accounts are valid until 2 February 
of the following year 

▪Accounts are renewed in January 

▪ Immediate access to hardware 
resources 

▪Partner access by prior arrangement

Most new applications are approved 
within one or two working days



Frontend servers

▪Primary access point 

▪SSH access via password (creating a Kerberos ticket) 
▪ SSH keys are not supported 
▪ A valid Kerberos ticket enables you to submit tasks and browse the 

infrastructure 
▪ Beware of leaving sessions open for too long – ticket validity is only10 hours 
▪ You can generate Kerberos tickets on a local PC and log in without a password

https://docs.metacentrum.cz/en/docs/computing/infrastructure/frontends

https://docs.metacentrum.cz/en/docs/access/security/kerberos
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provides an alternative during an outage
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▪Primary access point 

▪SSH access via password (creating a Kerberos ticket) 
▪ SSH keys are not supported 
▪ A valid Kerberos ticket enables you to submit tasks and browse the infrastructure 
▪ Beware of leaving sessions open for too long – ticket validity is only10 hours 
▪ You can generate Kerberos tickets on a local PC and log in without a password 

▪Do not run calculations on frontends 
▪ They are small virtual machines 
▪ They are at risk of significant slowdown or crashing. 
▪ Automatic mechanisms terminate demanding and/or long processes 

▪ Even for short tests, an interactive task is more suitable

Frontend servers
https://docs.metacentrum.cz/en/docs/computing/infrastructure/frontends

https://docs.metacentrum.cz/en/docs/access/security/kerberos



Disk storage arrays

▪Several geographically separated disk arrays (storages) are available 

▪Designed for so-called live data 
▪ Backups of valuable primary data and results preferably to S3/NRP object 

storage 
▪ Available to all users 
▪ s3cmd/s5cmd commands are available for manipulating data on S3 storage 
▪ Need to request the creation of an S3 bucket ('folder') and create a configuration file

https://docs.metacentrum.cz/en/docs/computing/infrastructure/mount-storages

https://docs.metacentrum.cz/en/docs/data/storage-department

https://docs.du.cesnet.cz/en/docs/object-storage-s3/s3-service

By default, a user's home directories have permissions set to 
755 (= other users can read it). To increase privacy, 
permissions can be set to 700 on /storage/city/home/$USER.
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https://docs.du.cesnet.cz/en/docs/object-storage-s3/s3-service

Only members of the project 
Elixir CZ have a high quota on 
the storage praha5-elixir



The concept of multiple home directories and disk storages

All frontend servers can 
also be reached in the 
domain 'metacentrum.cz'

Geographically separated servers 
mean better distribution of users 
and load, which makes the 
servers more stable and provides 
an alternative during an outage



The concept of multiple home directories and disk storages

All frontend servers can 
also be reached in the 
domain 'metacentrum.cz'

Geographically separated servers 
mean better distribution of users 
and load, which makes the 
servers more stable and provides 
an alternative during an outage

Although disk storage servers 
cannot be accessed interactively, 
it is possible to send specific 
commands to them



The concept of multiple home directories and disk storages

▪Comes from the nature of the grid (distributed) infrastructure 

▪Generally, with a group of compute clusters in each geographical 
location there is also a disk storage 

▪Compute nodes also have a mounted some native home directory 

▪Compute jobs can run on clusters with a different home directory 

▪Users cannot rely on the same data being on all nodes 
▪ Because of different home directories… 
▪ But everything is accessible, you just need to specify correct path

https://docs.metacentrum.cz/en/docs/computing/infrastructure/frontend-storage
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Frontend server



Scratch storage

▪A different type of storage (than the classic home directories) 
▪An internal part of each compute node 
▪ONLY for data that is used in a running job 
▪Old, unused data can be deleted at any time without warning  

▪Each job automatically defines a $SCRATCHDIR variable 
▪Direct access to data for CPU/GPU (=faster calculation) 
▪Every job that reads input data more than once should scratch 
▪ Reduces network traffic 
▪ Does not overload the disk storage 
▪ The task is faster and more robust (e.g. network outages)

https://docs.metacentrum.cz/en/docs/
computing/concepts#scratch-directory

By default, data in the scratch directory 
cannot be read by other users (the main 
directory has 700 permissions).



Scratch storage

▪Different types of scratch can be reserved 
▪ scratch_local 

▪ On every node, mostly SSH, but can also be HDD, TBs 
▪ Located in /scratch/USERNAME/job_JOBID 

▪ scratch_ssd 
▪ Explicitly requires SSD, not on all nodes, TBs 
▪ Ideal for intensive IO calculations 
▪ Located in /scratch.ssd/USERNAME/job_JOBID 

▪ scratch_shm 
▪ Scratch in RAM, on all nodes, the fastest solution, GBs/TBs 
▪ The RAM reservation (PBS 'mem' parameter) is the sum of data volume (input and output) 

and memory requirements of the calculation 
▪ Located in/dev/shm/scratch.shm/USERNAME/job_JOBID 
▪ Boolean (true/false), reservation via the qsub parameter 'mem'

https://docs.metacentrum.cz/en/docs/computing/infrastructure/scratch-storages

:scratch_local=100gb 
:scratch_ssd=100gb 

:mem=50gb:scratch_shm=true



Scratch storage

▪ scratch_shared 
▪ Scratch shared by all the cluster's nodes, TBs, PBb 
▪ Currently only available on Bee (BeeGFS) and Galdor GPU clusters 
▪ No auto-delete policy 
▪ Different directory naming policy in /scratch.shared/USERNAME/some_folder_name, 

it must not start with 'job_'. 
▪ Suitable for tasks that process one large dataset/database 
▪ Initialisation job copying data, other purely computational

https://docs.metacentrum.cz/en/docs/computing/infrastructure/scratch-storages

:scratch_shared=100tb

qsub -l select=1:ncpus=1:mem=4gb:scratch_local=10gb -l walltime=1:00:00 
cp my_input_data.txt $SCRATCHDIR 
cd $SCRATCHDIR 
… 
cp $SCRATCHDIR/my_results.txt /storage/city/home/user_name/



Copying data

▪Do not copy (move) large amounts of data (up to 10 GB) via the 
frontend servers 
▪Copy (move) the data directly onto the disk storage server 
▪ It's faster, more stable, does not overload network and servers 
▪SFTP clients are available for Windows users (WinSCP, CyberDuck, 

FileZilla, etc.)

https://docs.metacentrum.cz/en/docs/data/large-data

Local PC in Prague

Frontend server in Brno

Disk storage in Pilsen



Copying data

Local PC (in Prague)

Frontend server in Brno

Disk storage in Pilsen

Users cannot browse disk storage interactively after logging in. 
Only individual commands can be sent on them 
$ ssh storage-brno2.metacentrum.cz 'ls'

https://docs.metacentrum.cz/en/docs/data/large-data

▪Do not copy (move) large amounts of data (up to 10 GB) via the 
frontend servers 
▪Copy (move) the data directly onto the disk storage server 
▪ It's faster, more stable, does not overload network and servers 
▪SFTP clients are available for Windows users (WinSCP, CyberDuck, 

FileZilla, etc.)



Copying data

▪ localUSER@localPC$ scp data.gz username@skirit.metacentrum.cz:~ 
▪ Copy the data from the local PC to the users' home on the frontend skirit (storage brno2) from the local PC. Small data sets 

▪ localUSER@localPC$ scp data.gz username@storage-brno2.metacentrum.cz:~ 
▪ Copy the data to the users' home on the brno2 storage server from the local PC. Suitable for large data sets 

▪ $ mv $SCRATCHDIR/results.txt /storage/brno2/home/username/ 
▪ Move the data from the scratch directory to the users' home on the brno2 storage (via the mounted path). Small data sets 

▪ $ scp -r $SCRATCHDIR/results storage-brno2.metacentrum.cz:~ 
▪ Copy folder recursively from the scratch directory to the users' home on the brno2 storage server. Large data sets 

▪ $ scp -r storage-brno2.metacentrum.cz:~/input_data $SCRATCHDIR 
▪ Copy the data (folder, recursively) from the users' home on the brno2 storage server to the scratch directory. Large data sets 

▪ $ scp storage-brno2.metacentrum.cz:~/text.txt storage-plzen1.metacentrum.cz:~ 
▪ Copy the data from the users' home on the brno2 storage server to home on plzen1 storage server. Large data sets

https://docs.metacentrum.cz/en/docs/data/large-data



Batch job script example

https://docs.metacentrum.cz/en/docs/computing/run-basic-job#batch-job



Interactive job

https://docs.metacentrum.cz/en/docs/computing/run-basic-job#interactive-job



GPU acceleration

https://docs.metacentrum.cz/en/docs/computing/gpu-comput/gpu-job
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GPU acceleration

https://docs.metacentrum.cz/en/docs/computing/gpu-comput/gpu-job



Singularity/Apptainer

▪Apptainer (formerly Singularity) is an alternative to Docker, primarily 
used for HPC with non-root access 
▪ Apptainer can work with Docker images and offers GPU and MPI support 

▪MetaCentrum offers some pre-built (ready-to-use) Singularity 
images. For example, NGC (NVIDIA GPU Cloud, with Kaldi, PyTorch 
and TensorFlow), Trinity (an RNA-seq assembler) and OpenFOAM 
(a numerical solver) 
▪ NGC images are highly optimised for GPU-accelerated calculations 

▪Users can also build their own SIFs 
▪Prevents conflicts

https://docs.metacentrum.cz/en/docs/software/containers

The most straightforward way to transfer highly optimised 
environments, complete with all dependencies and tuned libraries.



Local SW installationhttps://docs.metacentrum.cz/en/docs/software/install-software

▪There are so many different ways 
▪ Binary distributions (precompiled form, download them and use them) 
▪ R, Python, Rust, Perl, Julia, Debian, etc. libraries 
▪ Package managers like Mamba (recommended, fully automated, easy to 

use) 
▪ Docker (Kubernetes, cloud) and Singularity/Apptainer images (grid, 

conversion Docker to Singularity) 
▪ Snapshots of entire VMs (cloud, OnDemand) 
▪ Local compilation (GCC, Intel compilers, BLAS/LAPACK math libraries, 

CUDA support and so on...)
As users do not have root access, installations must be 
placed in their home directories or in the scratch directory.



Helper utilities

https://docs.metacentrum.cz/en/docs/software/utilities#go-to-scratch

https://docs.metacentrum.cz/en/docs/computing/jobs/extend-walltime

https://docs.metacentrum.cz/en/docs/computing/jobs/finished-jobs#older



Qsub assembler

https://metavo.metacentrum.cz/pbsmon2/qsub_pbspro

https://docs.metacentrum.cz/en/docs/computing/resources/resources
https://docs.metacentrum.cz/en/docs/computing/resources/qsub-compiler



Qsub assembler



Conclusions

▪ Is suitable for everyone and easy to use in the most cases 
▪ Has user support 
▪ Has documentation 
▪ Has a blog with news 
▪ Is a part of e-INFRA CZ 
▪ Is not just about CLI 
▪ Please link your ORCID 

▪ Requests to add acknowledgements in publications

https://docs.metacentrum.cz/en/docs/support

https://www.metacentrum.cz/

https://docs.metacentrum.cz/

https://www.cesnet.cz/

https://www.e-infra.cz/

https://blog.e-infra.cz/

https://www.e-infra.cz/

https://www.e-infra.cz/en/news/link-your-e-infra-cz-account-to-orcid-a-small-step-for-smarter-impact-reporting

https://docs.metacentrum.cz/en/docs/access/terms#acknowledgements-and-publications

https://docs.metacentrum.cz/en/docs/welcome



Thank you for your attention



▪Go to 'github.com' 

▪ In the search bar, type 'MetaCentrum Hands-on' 

▪Select the first (and probably only) result 

▪Select today's hands-on session (2026, National Institute of Mental 
Health, Prague, 9 February)

Hands-on session

https://github.com/CESNET/metacentrum-hands-on/blob/main/2026-02_NIMH.md


