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E-INFRA CLOUD AT KAROLINA

e-INFRA CLOUD service at Karolina
• Available to all active IT4I users (users attached to project)
• 22 Cloud nodes (configuration like cn[001-720])
• https://horizon.ostrava.openstack.cloud.e-infra.cz/
• Small resources available by default, including IP address
• Connectivity to Karolina login
• https://docs.it4i.cz/cloud/einfracz-cloud/
• IF more resources needed, apply!

https://docs.it4i.cz/cloud/einfracz-cloud/


E-INFRA CLOUD AT KAROLINA



KAROLINA GUI - OPENONDEMAND



KAROLINA GUI - OPENONDEMAND
+  https://ood-karolina.it4i.cz/



KAROLINA GUI - OPENONDEMAND



KAROLINA GUI - OPENONDEMAND



HYPERQUEUE

Problem:
• Large amount of jobs?
• Very large amount of small jobs?
• Only 1 or few cores per job needed?
• Complicated job dependencies?

Answer: Use hq!

https://it4innovations.github.io/hyperqueue/stable/
https://docs.it4i.cz/general/capacity-computing/#hyperqueue

https://docs.it4i.cz/general/capacity-computing/#hyperqueue


HYPERQUEUE TASK DEPENDENCIES



Select 
Dashboard

DASHBOARDS AND XALT
https://extranet.it4i.cz/grafana



DASHBOARDS AND XALT
https://extranet.it4i.cz/grafana

$ml --force rm XALT



HOST YOUR CODE AT CODE.IT4I.CZ



KAROLINA SW UPGRADE
OS upgrade on Karolina done in April

From system perspective
• OS upgraded from CentOS 7.9 to Rocky Linux 8.9
• The SCRATCH storage backend was upgraded from ClusterStor 4.5 to ClusterStor 6.6, enhancing storage 

efficiency.
• The HPCM software was upgraded from version 1.4 to version 1.11

From a user perspective
• updated kernel, libraries, and the GPU and MOFED drivers 
• performance and stability of the SCRATCH repository have been improved.
• New Slurm (ver 23.11.6)
• The LibSci BLAS library is now available, and the GPU and MOFED drivers



KAROLINA SW UPGRADE

ml PrgEnv-intel
ml cray-pmi/6.1.14

export LD_LIBRARY_PATH=
$LD_LIBRARY_PATH:$CRAY_LD_LIBRARY_PATH:$CRAY_LIBSCI_PREFIX_DIR/lib:/opt/cray/pals/1.3.2/lib

mpiicx -qopenmp -L$CRAY_LIBSCI_PREFIX_DIR/lib -I$CRAY_LIBSCI_PREFIX_DIR/include -o lorenz-blas.x lorenz-blas.c
-lsci_intel_mp -lsci_intel_mpi_mp

# MP ONLY VERSION
OMP_NUM_THREADS=128 OMP_PROC_BIND=true CRAY_OMP_CHECK_AFFINITY=TRUE ./lorenz-blas.x 10000

# MPI + MP VERSION
OMP_NUM_THREADS=64 OMP_PROC_BIND=true CRAY_OMP_CHECK_AFFINITY=TRUE mpirun -n 2 ./lorenz-blas.x
10000

BLAS library performance benchmark
https://code.it4i.cz/jansik/lorenz
https://docs.it4i.cz/ (Pending!)

https://code.it4i.cz/jansik/lorenz
https://docs.it4i.cz/


https://www.youtube.com/watch?v=uHrIXC7Tr6U

https://www.youtube.com/watch?v=uHrIXC7Tr6U


BARBORA END OF LIFE
• Deployed 10/2019

• End of vendor support 
31.12.2024

• Phase out 2025



COMPLEMENTARY SYSTEMS



COMPLEMENTARY SYSTEMS

Partition 10 - Sapphire Rapids-HBM Server¶
HBM memory on the x86 processor on the performance of the user applications.

• 2x Intel® Xeon® CPU Max 9468 48 cores base 2.1GHz, max 3.5Ghz
• 16x 16GB DDR5 4800Mhz + 8x 16GB HBM2
• 2x Intel D3 S4520 960GB SATA 6Gb/s
• FP64 Peak of 7.8TFLOPS

Partition 11 - NVIDIA Grace CPU Superchip¶
The NVIDIA Grace CPU Superchip ,144 Arm® Neoverse V2 cores and 1TB/s of memory bandwidth. Runs all 
NVIDIA software stacks and platforms, including NVIDIA RTX , NVIDIA HPC SDK, NVIDIA AI, and NVIDIA 
Omniverse

• Superchip design with up to 144 Arm Neoverse V2 CPU cores with Scalable Vector Extensions (SVE2)
• World’s first LPDDR5X with error-correcting code (ECC) memory, 1TB/s total bandwidth
• 900GB/s coherent interface, 7X faster than PCIe Gen 5
• NVIDIA Scalable Coherency Fabric with 3.2TB/s of aggregate bisectional bandwidth
• 2X the packaging density of DIMM-based solutions
• 2X the performance per watt of today’s leading CPU
• FP64 Peak of 7.1TFLOPS

https://docs.it4i.cz/cs/specifications/#partition-10---sapphire-rapids-hbm-server
https://docs.it4i.cz/cs/specifications/#partition-11---nvidia-grace-cpu-superchip
https://www.nvidia.com/en-us/data-center/grace-cpu-superchip/


Compute cca 140 nodes

Cores cca 27000 cores

Memory 768 GB

Freq 2.1 GHz

Throughput
Over 1.2

Over 8000
TB/s
MT/s

Net IB NDR 400 Gbps

Ridge point Below 8 F/B

NEW SYSTEMS, MCIII

Contract signature pending!



• Star-shape qubit topology, one-to-all 
qubit connectivity, 

• Contract signed 25.9.2024
• Implementation ongoing
• Delivery 25.9.2025

• Upgrade discussion
• 6 qubit star (Twin star)
• Delivery April 2025

LUMI-Q QUANTUM COMPUTER

Metric Value

Qubits 24 (22)

Qubit connectivity one-to-all, star-shape

T1 relaxation time typically ~40 μs
minimum for all qubits:15 μs

T2 dephasing time typically ~20 μs
minimum for all qubits: 15 μs

1-qubit gate time < 50 ns

2-qubit gate time < 120 ns

1-qubit gate fidelity > 0.997

2-qubit gate fidelity > 0.99

Readout fidelity > 0.95



LUMI-Q EUROHPCQS-INTEGRATION 



LUMI-Q RENDERING



https://events.it4i.cz/

TRAINING

Nov 07
[ONLINE] Introduction to NVIDIA CUDA Quantum 

Nov 26-27
[HYBRID] Moving your AI training jobs to LUMI: A 
Hands-On Workshop (EuroCC) 



https://scs.it4i.cz/

REGISTER YOUR PUBLICATIONS



Branislav Jansík
branislav.jansik@vsb.cz

IT4Innovations National Supercomputing Center
VSB – Technical University of Ostrava
17. listopadu 2172/15
708 00 Ostrava-Poruba, Czech Republic
www.it4i.cz
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