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The MetaCentrum webinar series

▪Join our new webinar series with practical demonstrations and expert guidance 

▪Find out how the MetaCentrum computing infrastructure can support your 
research 

▪Learn the key ways to work with MetaCentrum, from command-line access to 
user-friendly web platforms 

▪Explore interactive tools such as OnDemand and Galaxy to streamline your 
scientific workflows 

▪Get an overview of the AI-powered tools and services available to support your 
computational research 

▪ Information about upcoming webinars and new topics will be announced 
regularly



Upcoming  events

▪2. webinar on LLMs 
▪ Registration will be open soon 
▪ 20. 7. 2026, online 

▪CESNET Conference 2026 
▪ 30. 9.–1. 10. 2026, Prague, Diplomat Hotel 
▪ The second day is dedicated to MetaCentrum and Data storage 
▪ Registration required 

▪MetaCentrum programme for ambassadors 
▪ Become the main contact person at your institution 
▪ The first one-day ambassador training session - Prague or Brno in July

https://github.com/CESNET/metacentrum-webinars

https://events.cesnet.cz/event/65/overview

https://metavo.metacentrum.cz/cs/ambasadors/



Supporting materials and courses

▪GitHub repository for webinars 
▪ Go to 'github.com', search for 'CESNET/metacentrum-webinars' 

and select '1. Introduction to MetaCentrum' 

▪Hands-on courses 
▪ Go to 'github.com', search for 'CESNET/metacentrum-hands-on' 
▪ Can be organised at any time for groups of ~10 users or more 
▪ Free and at your institution 
▪ Contact us for more information: meta@cesnet.cz 

▪Past seminars 
▪ Records of seminars and practical training sessions

https://github.com/CESNET/metacentrum-webinars

https://github.com/CESNET/metacentrum-hands-on

https://metavo.metacentrum.cz/cs/seminars/



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 
▪ Available to the entire academic and research community (employees and 

students) in the Czech Republic 
▪ Free of charge (users 'pay' by acknowledging the project 'e-INFRA CZ 

ID:90254' in their publications) 
▪ For non-commercial academic research only

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/



e-INFRA CZ in a nutshell

▪e-INFRA CZ 
▪ Large research infrastructure 
▪ E-infrastructure for research and development in the Czech Republic 
▪ Consortium of CESNET, CERIT-SC and IT4Innovations 
▪ Provides capacities and resources for the transmission, storage and 

processing of scientific data 
▪ Supercomputing, grid and cloud computing, secure high-capacity distributed 

data storage, network, cooperation, security, software tools

https://www.vyzkumne-infrastruktury.cz/

+ + =

https://www.cesnet.cz/

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

https://www.it4i.cz/



e-INFRA CZ in a nutshell

▪e-INFRA CZ 
▪ Large research infrastructure 
▪ E-infrastructure for research and development in the Czech Republic 
▪ Consortium of CESNET + CERIT-SC + IT4Innovations 
▪ Provides capacities and resources for the transmission, storage and 

processing of scientific data 
▪ Supercomputing, grid and cloud computing, secure high-capacity distributed 

data storage, network, cooperation, security, software tools

A complete overview of the e-INFRA CZ services

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



MetaCentrum in a nutshell

▪MetaCentrum offers 
▪ Access to all resources without submitting projects 
▪ The possibility to apply for membership at any time 
▪ Immediate access to hardware resources and licences (once an application 

has been approved) 
▪ CPU/GPU resources, CLI access, GUI applications, and cloud services 
▪ Various application software (commercial, free and open source) 
▪ Data sharing 
▪ Access is also possible for partners from industry and abroad; email us in 

advance

https://www.metacentrum.cz/

https://docs.metacentrum.cz/





ONE APPLICATION TO RULE THEM ALL



One application to rule them all

Kubernetes orchestrator of 
Docker images, Rancher 
dashboard (also CLI), GUI 
environment, AI

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



Application

▪Submitting an application 
▪ Anytime during the year, manual approval 

▪Accounts are valid until 2 February of the following year 
▪ Accounts are renewed in January 
▪ Verification of academic affiliation validity 

▪Link your ORCID iD to your e-INFRA CZ account 
▪ This helps us to correctly identify your publications for reporting purposes 

▪Log in through your institution 
▪ Use the local username and password from your home institution

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

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

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



Tools and licence models

▪Hundreds of different software tools, most of which are open source, 
Linux-only

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

Free licence

For all 
users

For registered 
individuals

Paid licence



GUI approach 

Kubernetes orchestrator of 
Docker images, Rancher 
dashboard (also CLI), GUI 
environment, AI

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



Grid computing

▪OpenPBS scheduler 
▪ Allocation of hardware resources 
▪ Centrally managed HTC/HPC clusters 
▪ Classic command line environment (CLI) 
▪ GUI platforms  
▪ Long batch jobs (days/weeks) 
▪ Interactive jobs (hours) 
▪ Parallel and multi-node computing 
▪ GPU acceleration (NVIDIA H100 NVL)



Open OnDemand

▪Open OnDemand 

▪Web application running on top 
of the OpenPBS scheduler 
▪ Running (not only) GUI applications 
▪ Browse storage (tab 'Files') 
▪Write shell scripts (tab 'Jobs') 
▪ Command line (tab 'Clusters') 
▪ Launch a virtual desktop (MetaCentrum Desktop app) 
▪ Running virtual machines (OpenStack) and Docker images (Kubernetes on 

OpenStack), tab 'Interactive Apps'

https://ondemand.metacentrum.cz/



Jupyter Notebook in Open OnDemand

▪Jupyter Notebook 

▪ A web‑based interactive environment 
mixing code, text, and visuals 
▪ Excellent for step‑by‑step data 

analysis, machine learning, and prototyping 
▪ Supports many languages (Python, R, Julia) 
▪ Embeds plots, widgets, and equations directly 
▪ Promotes reproducible, shareable work via version control and exports 
▪ Also accessible in the Kubernetes service (with Claude Code)

https://ondemand.metacentrum.cz/



Galaxy

▪Galaxy 

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

workflow creation and sharing 
▪ 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/



CLI approach 

Kubernetes orchestrator of 
Docker images, Rancher 
dashboard (also CLI), GUI 
environment, AI

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





Frontend servers (login nodes)

▪Primary access point 

▪SSH access via password 
▪ SSH keys are not supported 

▪Do not run calculations on 
frontends 
▪ Small virtual machines 
▪ Risk of significant slowdown 
▪ Use for brief calculations, 

writing scripts, checking 
data and available software

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



Disk storage arrays

▪Several geographically separated disk arrays (storage) 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/aws commands are available for manipulating data on S3 storage 
▪ 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 their content). To increase privacy, 
permissions can be set to 700 on /storage/city/home/$USER.
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Batch job

▪ Is a shell script (text file) 

▪Specifies the resources 
needed, such as CPUs, 
memory, and runtime 

▪Defines what program 
should run on the cluster 

▪Allows the scheduler to run 
the job automatically when 
resources become available



Interactive job

▪Starts an interactive session 
on the cluster (qsub option 
'-I', uppercase i) 

▪Allocates requested 
resources such as CPUs, 
memory, and runtime 
before execution begins 

▪Allows running commands 
directly on compute nodes 
with immediate feedback



Other services 

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
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MetaCentrum cloud

▪Build a personalised computing environment 
▪ Based on OpenStack infrastructure 
▪ Create virtual machines with your preferred OS (Ubuntu, Debian, AlmaLinux, etc.) 
▪ Full administrator (root) access and control over networking, storage, and software 

▪Flexible resources for research 
▪ Choose CPU, memory, GPU, and storage configurations that match your needs 
▪ Deploy services, databases, web applications, Kubernetes clusters, or long-running 

environments 

▪Cloud vs. grid computing 
▪ Grid: Submit jobs to shared computing clusters managed by scheduler 
▪ Cloud: Provision and manage your own virtual machine for greater flexibility and 

customisation

https://brno.openstack.cloud.e-infra.cz/



CERIT-SC

▪A container platform for research 
▪ Deploy applications and scientific workflows in containers on Kubernetes platform 
▪ Run personal Docker images, web services, databases, and scalable research 

environments and workflows (Snakemake, Nextflow) 

▪ Interactive computing and data analysis 
▪ Access ready-to-use tools such as Jupyter notebooks, RStudio, Ansys, Scipion, 

Matlab, Binder, and domain-specific scientific applications 
▪ Analyse data in a web-based environment without setting up software or servers 

(Foldify, AlphaFind) 
▪ SensitiveCloud for sensitive data processing and research 

▪AI and advanced research services 
▪ Use large language models and generative AI via web interfaces or APIs

https://docs.cerit.io/en/docs/news



Foldifyhttps://foldify.cloud.e-infra.cz

▪Foldify is a web 
application 
based on 
Alphafold tools



AlphaFindhttps://alphafind.ics.muni.cz/

▪AlphaFind is a web 
application based 
for advanced 
protein structural 
similarity search 

▪ It searches for 
structurally similar 
proteins in the 
AlphaFold 
Database



CESNET S3 storage

▪CESNET S3 service 
▪ Provided by the CESNET Data Storage Department 
▪ Long-term and secure storage for valuable scientific data (archive, backup) 
▪ Users must be registered and have generated keys (credentials) to configure 

any S3 client 
▪ S3 storage can be accessed via the command line or a GUI client 

(for Windows, Linux, Mac) 
▪ The documentation provides step-by-step descriptions of all scenarios 
▪ Any archived/backed up data should be free of unnecessary clutter and 

compressed appropriately

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

https://access.du.cesnet.cz/



CESNET S3 storage

▪CESNET S3 service 
▪ Personal space has a quota of 2 TB (increasable) 
▪ Personal accounts do not support sharing between users and/or groups (by 

default, all objects and buckets are private) 
▪ Data (buckets) can be shared via the manually generated temporary URLs 
▪Or by setting up bucket policies for sharing 

▪How to access it? 
▪ Get credentials (key pair) to access the storage 
▪ Save configuration file on any MetaCentrum frontend server 
▪ Configure any of your favourite SFTP client

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



Conclusions

▪ Free and immediately accessible, no grant proposals 
▪ All we ask: acknowledge e-INFRA CZ (ID:90254) in your publications 
▪ For everyone, no programming skills required 
▪ Scales with your needs, from a small interactive session to large and long-

term parallel jobs 
▪Many ways to work with different infrastructures 
▪ Hundreds of tools included, ready to use 
▪ Dedicated user support and step-by-step documentation

https://www.metacentrum.cz/

https://docs.metacentrum.cz/

https://www.cesnet.cz/

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

vorel@cesnet.cz	 meta@cesnet.cz


