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Abstract
The EuroCC is a flagship project of the EuroHPC initiative intended to establish a network of National Competence
Centers (NCCs) across participating member states. The Polish NCC has been dedicated to advancing skill sets and
technical expertise in high-performance computing (HPC) among a broad user community. This work highlights NCC’s
main competence building efforts, their impact, and significance within the national HPC landscape.
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1. Introduction
Advancing high-performance computing (HPC)

and promoting its adoption across diverse domains of
science, industry, in both public and commercial sectors,
requires coordinated efforts in infrastructure develop-
ment, funding, and dissemination. All of these pursuits,
intended to support HPC uptake, must be carefully
designed and structured into a coherent strategy at both
the European and regional levels. Established in 2018, the
European High Performance Computing Joint Undertak-
ing (EuroHPC JU) [1] has been entrusted with the task
of coordinating the endeavors of all its member states
to contribute to consistent technological growth within
European scientific, public, and commercial spaces.
Broadening adoption of HPC infrastructure, however, is a
task which requires a specialized set of skills and knowl-
edge at the cross-section of computer science – operating
systems, parallel programming, and networking – as well
as domain-specific disciplines involving computational
research, processing of large volumes of data and related
efforts. These skills are often lacking within the general
user community and bridging the competence gaps is a
necessary step towards EuroHPC’s success. This is the
main mission of the EuroCC project, [2] created within
the EuroHPC framework. To this end, EuroCC formed
a network of National Competence Centers (NCCs) to
operate on a national/regional level.

The Polish NCC [3] brings together six national HPC
centers: the Academic Computer Center Cyfronet AGH
(ACC Cyfronet AGH, Kraków, the project leader), the
Wrocław Centre for Networking and Supercomputing
(WCSS, Wrocław), the Poznań Supercomputing and
Networking Center (PCSS), the Centre of Informatics
– Tricity Academic Supercomputer and Network (CI
TASK, Gdańsk), the National Centre for Nuclear Research
(NCBJ, Otwock-Świerk), and the Interdisciplinary Centre
for Mathematical and Computational Modelling, Univer-
sity of Warsaw (ICM UW). These national HPC entities
cooperate closely to implement a strategy for HPC
competence development, thus advancing the project’s
mission.

2. Competence development

2.1. Introduction to HPC
Training activities are offered by the NCC in various

formats – as hands-on training sessions (both online and
in-person events), bootcamps, hackathons, and summer
schools – and across various time frames, ranging from
short, intensive sessions to several full days of compre-

hensive courses. Some of the sessions are organized pe-
riodically throughout the year as part of onboarding for
new users. These sessions mainly focus on the fundamen-
tals of HPC and related topics, including the basics of the
GNU/Linux system and its multi-user environment, the
queuing system, and selected end-user applications. Such
training is typically divided into two parts. The first takes
the form of a lecture, providing an overview of the Eu-
roHPC infrastructure, including the LUMI [4] supercom-
puter and the national HPC landscape, along with a brief
introduction to access procedures. The second part is a
hands-on session requiring access to an HPC system, for
which participants are encouraged to apply in advance.
Topics covered during the lecture are then demonstrated,
elaborated on, and extended into exercises with detailed
guidance from the instructor. Some of the exercises are
solved in real-time by the instructor, and some are de-
signed for self-paced work, allowing time to interact with
the instructor, typically supported by user support staff
answering questions within the text chat. The main point
of the session covers basic HPC system usage, resource
allocation, accessing compute nodes, and parallel execu-
tion of tasks. Following the session, participants gain both
the theoretical background needed to understand the op-
eration of HPC infrastructure and the practical skills to
connect to an HPC system, set up an account, configure
their terminal user environment, and run simple parallel
tasks using fully functional software packages.

Originally offered mainly as a full-day in-person
training, this introductory course has evolved to reflect
users’ preferences and is now delivered primarily online,
multiple times a year, while continuing to be refined after
each iteration based on participants’ suggestions and
feedback polls. Depending on the demand and group’s
level of proficiency, the foundational HPC trainings
are followed up with sessions covering more advanced
system use, such as GNU Bash programming for task au-
tomation, data post-processing, and advanced Slurm [5]
functionalities – taking the form of workshops or Q&A
meetings held regularly.

2.2. Beyond the fundamentals
Following the introductory HPC sessions, users

are provided with advanced courses designed to raise
their skills. Parallel programming is one of the topics
continuously attracting a large number of participants.
It typically covers two programming models based on
memory architecture: shared- and distributed-memory
systems, focusing on OpenMP and the Message Pass-
ing Interface (MPI). These sessions, usually organized
separately, introduce users to the general concepts of
parallel programming, ranging from writing simple
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programs in C, C++, and Fortran, compiling them using
various toolchains available within an HPC environment
(including Intel, LLVM, GNU, and Cray), and running
within a given system architecture, to scaling and basic
debugging.

An important part of the modern HPC landscape
is the concept of accelerated computing, which covers a
wide range of techniques related to using and program-
ming compute accelerators, including, but not limited
to, graphics processing units (GPUs). As part of the
GPU training, often co-organized in collaboration with
hardware and software providers (such as NVIDIA) the
users learn about the SIMD (Single Instruction Multiple
Data) concept, the NVIDIA CUDA architecture model,
the relevant software ecosystem, and selected applica-
tions. Training in accelerated computing is part of an
ongoing effort to develop user competence within the
EuroHPC infrastructure, particularly to prepare users for
work with the LUMI supercomputer. In addition, related
acceleration techniques are also covered within a training
session in vector computing, based on the NEC SX-Aurora
TSUBASA [6] vector engines (VEs) provided by ICM UW
and being a unique system architecture allowing for both
a native and accelerated mode of operation.

Building on this foundational training, specialized
sessions are provided, addressing particular components
of the HPC workflow, including containers, virtualiza-
tion, machine learning, and application-oriented software
packages. The software package sessions typically cover
domain-specific simulation software such as density
functional theory (DFT) implementations used to model
quantum mechanical systems. These workshops, led by
domain specialists, cover the practical aspects of running
large-scale calculations within an HPC environment.
They focus mainly on case studies demonstrated as
hands-on exercises and Q&A. The machine learning
workshops are an example of a collaborative effort
engaging the NCC and Centre for Machine Learning
(Center4ML) established at the University of Warsaw
within the Excellence Initiative – Research University
(IDUB) Programme. With two editions organized, the
Physics-Informed Neural Networks (PINNs) workshop has
attracted nearly 100 participants – students, PhD candi-
dates, and academic staff from various fields, including
applied mathematics, physics, and chemistry.

Alongside the standard training program, ad-
ditional activities are offered under the category of
expert advice, consultation and user support, both for
individual users and groups, which are focused on a
specific problem. These are prepared on demand, in
cases where the standard, written communication and
provided documentation are not sufficient to solve the
issue. A recently introduced element of the consultancy
offer involves proactive outreach to individual users and

research groups, with experts visiting their institutions
to provide hands-on support in solving problems, helping
to establish access to HPC systems, and advising on their
effective use.

2.3. International collaboration
In addition to the collaborative nature of national

training events, which engage HPC centers across the
country, universities, and companies, the Polish NCC
has also established international partnerships through
cross-border networking activities. These fall into the
category of twinning with other NCCs and aim to develop
a multinational training program by complementing the
strengths and capabilities of each partner, thereby cre-
ating a stronger competence-building experience for the
HPC community.

In a typical twinning collaboration, one NCC takes
the lead in organizing the training event, providing
the instructor and, if needed, access to HPC resources.
The partner NCCs support the event by registering
participants, handling communications, and promoting
the session through their official channels. The Polish
NCC has established collaborations with NCC Latvia and
NCC Bosnia and Herzegovina, enabling training sessions
to reach a much larger audience than would be possible
independently.

Several such trainings have already been organized
on GPU acceleration (NVIDIA CUDA) and parallel pro-
gramming with MPI, with more planned for the future.

2.4. Tools and established practices
Successful competence-building efforts rely not only

on HPC infrastructure as the subject of training, but also
on a solid organizational foundation including systems for
coordinating events, managing registrations and commu-
nication, delivering online sessions, and providing easy
access to training resources. Some of these (mainly online
meeting platforms) rely on third-party providers, while
others are hosted on site. The latter include Indico [7]
– used for managing registrations, related e-mail com-
munication, and sharing resources, and Zammad [8] – a
helpdesk software used by the user support staff to man-
age interactions with the users and track the history of
solved issues.

To provide easier access to HPC facilities, the Open
OnDemand platform [9] has been implemented at ICM
UW, providing a web-browser-based interface for access-
ing supercomputers, storage, and software environments
that require a graphical user interface. The platform has
been used successfully in a variety of training sessions,
allowing complex tasks to be simplified and supporting

3



beginner-friendly access methods alongside the standard
terminal-based interaction.

Among the practices developed by the NCC are pro-
cedures related to hosting training events which aim to
enhance community engagement. These include integrat-
ing the community through in-person events, open Q&A
sessions, guided tours of HPC facilities, and active par-
ticipation in domain-specific conferences via booths and
presentations. The NCC also actively engages with the
community through social media channels, where train-
ing opportunities are presented to a broad audience, and
provides detailed information on its official website [3].

Diversifying training offerings in various formats
has increased user involvement and established a feed-
back loop, enhanced by polls and suggestion forms.
While the NCC does not conduct formal assessments
of participants’ progress, the effectiveness of training is
evaluated indirectly through feedback collected after ses-
sions, including participants’ satisfaction and suggestions
for future topics. For those participants who continue
to use HPC systems after training, their engagement
provides a practical indication that the sessions equip
users with the necessary skills. This feedback-driven
approach allows the NCC to iteratively refine its training
offerings and adapt content to participants’ needs. Efforts
are also made to organize events according to partici-
pants’ preferred language, addressing both Polish- and
English-speaking audiences. These practices, together
with proactive outreach, allow the continuous refinement
of the NCC’s competence-building activities.

3. Summary
Since 2023, NCC Poland has organized a total of 74

training sessions (as of August 2025), 44 of them online
and 30 in-person, hosted at four locations across the coun-
try: Warsaw, Kraków, Poznań, and Zakopane. The num-
ber of events has been steadily increasing year by year
and is expected to exceed 30 in 2025 alone. Table 1 sum-
marizes the training topics by broad subject areas, along
with the number of corresponding events, as briefly out-
lined in Section 2.

Themajority of participants in the NCC training pro-
gramme can be grouped into three main categories: stu-
dents in disciplines that can directly benefit from HPC
infrastructure (including physics, chemistry, mathemat-
ics, biology, biotechnology, geography, and economics);
researchers affiliated with academic and research institu-
tions in Poland (and, in the case of international collabo-
rations, in partner countries); and representatives of com-
mercial entities, primarily small and medium-sized enter-
prises. Within this majority, students and researchers to-
gether constitute the largest share of participants.

Table 1: Number of training events grouped by broad subject areas

Thematic category Events

Fundamentals of HPC & advanced topics, tools and
utilities, operating systems, access methods, queu-
ing systems, user environment, virtualization

38

AI, large language models, machine learning 11

Accelerated computing (GPU, VE) 9

Parallel programming (OpenMP, MPI, CUDA) 5

Domain-specific applications 4

LUMI supercomputer environment 3

Big data, storage solutions in HPC 3

Quantum computing 1

The diverse training offer – tailored to the needs
of the community – is at the core of EuroCC’s mission
and helps drive the EuroHPC JU toward its objectives.
Building on the expertise of the user support staff at
NCC Poland, skill development at both national and
international levels is being advanced in a coherent
manner, contributing to the European HPC landscape
and supporting its technological sovereignty.
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