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16 YEARS IN PARALLEL COMPUTING (WIGNER GPU LABORATORY) & HPC @ WDC ‘ =
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WSCLAB'’s origin %i L;

ANNIVERSARY

The aim of the Wigner GPU Laboratory is to provide support for any fields in science in sense of parallel
computing techniques, especially for faster numerical calculations in gravitational and high-energy
physics, astronomy, astrophysics, material sciences, and detector simulations. We have started with GPU
technologies in 2009, but later our aim was improved to any kind of parallel computing technology.
Today, many- and mulfi-core, GPU, FPGA, Xeon Phi technologies are all available in the laboratory. Beside
the academic environment and other institutes, we have connections to industrial partners as well.
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WSCLAB'’s role

15 YEARS IN PARALLEL COMPUTING (WIGNER GPU LABORATORY) & HPC @ WDC
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The History of WSCLAB'’s Wigner GPU Laboratory
2005-2008 Early years: idea of using GPU in HEP calculations

Starting of the WLCG Grid (ALICE & CMS) Tier-2 at the Wigner

2009 Discussion with GGB & P. Lévai & G. Debreczeni

2 main direction: HEP & Gravity

2010- 1<t GPU Day & formation of the Wigner GPU Laboratory
Students: M. F. Nagy-Egri & D. Berényi

2010- GPU Day series

2016- Lectures on Modern Computing in Science series

2016- Wigner GPU Lab Fellowship

2021- Wigner Scientific Computing Laboratory (NKFIH TOP50 RI)
G.G. Barnafoldi: GPUDay 2025
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WSCLAB @ NKFIH TOP50 Research Infrastructure

START: 17™ DECEMBER 2021.
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in terms of its scientific performance
and international collaboration.

Awarded by
the National Research,
Development and Innovation Office Budapest, Hungary

on the
16th of December, 2021
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Dr. Istvan Szabd
Vice President for Science and International Affairs
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WSCLAB @ WDC

v Wigner Analysis Facility (Wigner AF)

v" Wigner GPU Laboratory

v Wigner_KFKI WLCG T2 Grid (ALICE+CMS)

THE PLACE
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16 GPU Days so far...
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 THE FUTURE OF MASSIVE PARALLEL AND QUANTUM COMPUTING -

EMERGING AGEELERATOR PLATFORMS
IMAGE PROCESSING, COMPUTER VISION, AND RECONSTRUCTION
INDUSTBIAL APPLICATIONS

GRAPHICS, RENDERING;- AND IMAGE SYNTHESIS

COMPUTING AND VISUALIZATION IN EDUCATION
QUANTUM COMPUTING SIMULATION

 MACHINE LEARNING, NEURAL NETWORKS, FEATURE RECOGNITION fa>
MANY-CORE COMPUTING IN PHYSICS AND OTHER FIELDS OF SCIENCE




LECTURES ON MODERN SCIENTIFIC PROGRAMMING

'MACHINE LEARNING, NEURAL NEF'!
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QUANTUM COMPUTING SIMULATION
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WSCLAB’s EDUCATIONAL MATTERS

O Why GitHub? Team Enterprise Explore Marketplace Pricing

Wi RCP GPU-Lab
@EHET igner al

Research group centered around massively parallel scientiic calculations.
GPU Lab

© Budapest, Hungary <2 hipgpuwignermia.ul

[ Repositories & Packages People Projects

OpenCL-Primer
Documentation on how to get started with OpenCL programming
s BSD-3-Clause  ¥0 &0 (@0 10 Updatedon Sep 26, 2019

SYCL-PRNG
A pseudo random number generator library written against the SYCL API
®C:+ ¥1 4 (O1 [10 UpdatedonJun 11,2019

Teaching
Material used for teaching.
®C++ ¥8 443 (D6(1issueneedshelp) [0 Updated onJdun7, 2019

HaladoAlkProg
Code samples for the "Haladd Alkalmazott Programezés” course
®C:: FMT Yo #0 OO0 [0 Updated on May 15, 2019

LOMSP
Sample codes from the Lectures On Modern Scientific Programming series
@®c.+ ¥1 &1 (0 [10 UpdatedonFeb 14,2018

SchwarzschildRaytracer
Raytracer in the Schwarzschild metric for visualization
®c:+ ¥1 %0 (@0 [10 UpdaiedonJun2 2017
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https://www.youtube.com/channel/UCGgwXuNuzWtPxeBTrFq05bA/videos
https://www.youtube.com/channel/UCGgwXuNuzWtPxeBTrFq05bA/featured
https://github.com/Wigner-GPU-Lab
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WSCLAB in numbers

KNOWLEDGE HUB: GPUDAY.COM

v 16 GPU Days
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v" 10 Lectures in Modern Computing in Science
70+ WSCLAB (Wigner GPU Lab) Fellowship

v 42+ industrial & academic partners (Lombiq LTD, Ericsson, 999999, Khronos,
CERN, Qnexus, NTT...)

v" 100+ scientific publications and program codes
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http://gpuday.com/

WSCLAB in numbers

KNOWLEDGE HUB: GPUDAY.COM

v 15 GPU Days
v" 10 Lectures in Modern Computing in Science

Lectures on Modern Scientific Programming Participants

2025

2023

2019

2017

2015

0 10 20 30 40 50 60 70

v 70+ WSCLAB (Wigner GPU Lab) Fellowship

v 42+ industrial & academic partners (Lombiq LTD, Ericsson, 999999, Khronos,
CERN, Qnexus, NTT...)

v" 100+ scientific publications and program codes


http://gpuday.com/

WSCLAB'’s SCIENTIFIC RESULTS

BASED ON THE PROJECTS

v Finished Projects from various fields

Astronomy & Astrophysics (24)

Physics (45)

Biochemistry (9)

Life & Medical Sciences, Etology/Ornitology (10)
Computational Sciences, Imaging, Simulations (21)
Quantum Computing (22)

v" List of Publications
* More than 100 publications & public codes




WSCLAB'’s SCIENTIFIC PROJECTS
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User Code (Main Program)
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WSCLAB'’s FUTURE

IS IN YOUR HAND

Grant Opportunity

v What are the WSCLAB services

[ ) K n OWl e d g e h u b fo r S C i e n t i fi C ::e GP:T;L:; wizh:: i ) ‘opportlmity for researchers to produce academic output with the Lab's monetal, infrastructural and technical support. Applications
computing solutions

* Dedicated GPU & FPGA server
hosting & services

* Quantum Computing simulations -
° Tu torlal Se rl e S & t e aChlﬂ g than 2 pages detailing the following points:

> Project title and abstract in English

* Advising highly-parallel computing

» Weekly plan breakdown

(] P h D / P O St D O C p rOJ e Cts & CPU/GPU and FPGA time and development/user support needs

Knowledge and experience in programming languages and parallel computing

technologies

Publication and other scientific outcome of the project

v How to apply
* Visit wsclab.wigner.hu


http://wsclab.wigner.hu/en/grants/grant-opportunity

WSCLAB'’s FUTURE

PLANS FOR THE FUTURE

v Short timescale
* New WSCLAB Grants for young scientists for 2026
* GPU Day 2026 series (28-29 May 2026)
* Lectures on Modern Computing in Science
series (in fall 2026)

" Intermediate timescale
* Further local HW developments & cloud solutions

* GINOP+

" Long range plan
* Closely related to the EuroHPC LEVENTE project
including Quantum Computing & Quantum simulations
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https://www.youtube.com/channel/UCGgwXuNuzWtPxeBTrFq05bA
https://github.com/Wigner-GPU-Lab
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