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VSC Tier-1 supercomputers

Hortense

» ~ 100,000 CPU cores
» 160 GPUs (NVIDIA A100, 40/80 GB)
» Infiniband interconnect: ~ 12.5 GB/sec
» 5 PB storage
» Operational until end of 2027
» ~50% will shut down ~July 2026
» No more high-memory nodes
» A100 40GB GPU nodes: uncertain
» A100 80GB GPU nodes will stay

https://docs.vscentrum.be/gent/tierl hortense.html

MAIN PARTITION

342 WORKERNODES, EACH WITH:

2X 64-CORE AMD EPYC 7H12 CPU 2.6 GHZ

(“ROME" MICROARCHITECTURE, 128 CORES PER NODE)
256 GIB RAM (~2GB/CORE), NO SWAP

480 GB SSD LOCAL DISK

PHASE 2 MAIN PARTITION _

384 WORKERNODES EACH WITH: =~

2X 64-CORE AMD EPYC 7763 CPU 2.45 GHI

(“MILAN" MICROARCHITECTURE, 128 CORES PER NODE)
256 GIB RAM (~2GB/CORE), NO SWAP

480 GB SSD LOCAL DISK

=

GPU PARTITION ©—

20 WORKERNODES, EACH WITH:

2X 24-CORE AMD EPYC 7402 CPU 2.8 GHZ (48 CORES PER NODE)
4X NVIDIA A100-SXM4 (40 GB GPU MEMORY), NVLINK3

256 GIB RAM (~5GB/CPU CORE), NO SWAP

480 GB SSD LOCAL DISK

(o]
OnDemand
WEBPORTAL ACCESS SSH CLIENT
o

1

LARGE-MEMORY PARTITION
42 WORKERNODES, EACH WITH:
2X 64-CORE AMD EPYC 7H12 CPU 2.6 GHI (128 CORES PER NODE)
512 GIB RAM (~4GB/CORE), NO SWAP
- 480 GB SSD LOCAL DISK

[B==a]
STORAGE AND INTERCONNECT
—O  STORAGE: 5.4 PB SHARED SCRATCH STORAGE, BASED ON LUSTRE
INTERCONNECT INFINIBAND HDR-100
(~12.5GB/SEC), 2:1 FAT TREE TOPOLOGY
DUAL HDR-100 INFINIBAND FOR THE GPU PARTITION

-

PHASE 2 GPU PARTITION

o}

20 WORKERNODES, EACH WITH:
@ 2X 24-CORE AMD EPYC 7402 CPU 2.8 GHZ (48 CORES PER NODE)
}i 4‘ 4X NVIDIA A100-SXM4 (80 GB GPU MEMORY), NVLINK3
512 GIB RAM (~10GB/CPU CORE), NO SWAP
480 GB SSD LOCAL DISK

INTERACTIVE AND DEBUG PARTITION
3 WORKERNODES, EACH WITH:
12-CORE AMD EPYC 7402 CPU 2.8 GHL
(48 OVERSUBSCRIBED CORES AS SEEN BY SCHEDULER)
1SHARED NVIDIA QUADRO P1000 (4 GB GPU MEMORY)
1NVIDIA V100 (16 GB GPU MEMORY)
256 GIB RAM (~5.2GB/OVERSUBSCRIBED CORE), NO SWAP

100 GB SSD LOCAL DISK



https://docs.vscentrum.be/gent/tier1_hortense.html

VSC Tier-1 supercomputers

sofia

» The next Tier-1 managed by VUB-HPC team
» Located in Nexus datacenter in Research Park Zellik
= Max. energy efficiency
* Heatrecovery
* Cooling with rainwater
» Currently in pilot phase
= 22 April =15 June 2026
» First Tier-1 projects on sofia: 1 June 2026
= https://vscentrum.be/compute

» No starting grants yet, ask for a pilot project
= support@vscentrum.be
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VSC Tier-1 supercomputers

sofia

|
» Initial investment of 8,6 million
= ~20% expansion in 2027
» Focus on Al: 176 H200 GPUs
» 21,504 CPU cores with 2 GB of memory/core
» 3,072 CPU cores with 8 GB of memory/core
» Infiniband interconnect: 200/400 Gbps
» 4.3 PiB storage

https://docs.vscentrum.be/brussel/tierl sofia.html

MAIN PARTITION

56 HIGH-CORE NODES

384 CORES PER NODE

2 GB MEMORY PER CORE

TOTAL PERFORMANCE: 1,548.29 TFLOPS (FP64)

CONNECTED VIA NVIDIA QUANTUM-2 INFINIBAND AT 200 GBPS

GPU PARTITION

22 GPU NODES

EACH NODE EQUIPPED WITH 8 X NVIDIA H200 SXM5 GPUS
TOTAL GPUS: 168

192 CPU CORES PER NODE, 8 GB MEMORY PER CORE

TOTAL PERFORMANCE: 11,239.20 TFLOPS (FP64)

CONNECTED VIA NVIDIA QUANTUM-2 INFINIBAND AT 400 GBPS

ENERGY EFFICIENCY

PEAK POWER CONSUMPTION: 315 KW

WATER-COOLED EFFICIENCY: 200 KW OPTIMIZED FOR SUSTAINABLE COOLING
POWERED BY RENEWABLE ENERGY

CPU
HIGH-MEMORY, GPU & VISUALIZATION NODES: DUAL AMD EPYC 9655 (TURIN)
HIGH-CORE NODES: AMD EPYC 9965 (TURIN)
NETWORK: FAT TREE (2:1 BLOCKING)
VISUALIZATION NODES: 25 GBPS ETHERNET, 4 GB/CORE MEMORY
MEMORY: DDRS ACROSS ALL NODES

VISUALIZATION & USER ACCESS

4 VISUALIZATION NODES FEATURING NVIDIA RTX5000 GPUS
'WEB PORTAL FOR QUICK AND EASY SYSTEM ACCESS

SUPERCOMPUTER

LARGE-MEMORY PARTITION

16 HIGH-MEMORY NODES

192 CORES PER NODE

8 GB MEMORY PER CORE

TOTAL PERFORMANCE: 255.59 TFLOPS (FP64)

CONNECTED VIA NVIDIA QUANTUM-2 INFINIBAND AT 400 GBPS

INTERCONNECT

NVIDIA QUANTUM-2 INFINIBAND FOR ULTRA-FAST COMMUNICATION.

400 GBPS INFINIBAND FOR GPU AND HIGH-MEMORY NODES.

200 GBPS INFINIBAND FOR HIGH-CORE (MAIN) NODES.

ENSURES LOW LATENCY AND HIGH THROUGHPUT FOR LARGE-SCALE PARALLEL COMPUTING.

STORAGE

IBM STORAGE SCALE SYSTEM

TOTAL CAPACITY: 4,460 TB (4.46 PB)

ADDITIONAL NVME STORAGE: 248 TB

DESIGNED FOR HIGH-SPEED DATA ACCESS AND OPTIMIZED FOR LARGE-SCALE HPC AND Al WORKLOADS.


https://docs.vscentrum.be/brussel/tier1_sofia.html

sofia hardware s a

SUPERCOMPUTER

CPUs

» Zen4: double-pumped 256-bit AVX-512
» Zen5: full 512-bit AVX-512 5TH GEN AMD EPYC PROCESSOR ARCHITECTURE

1/0 die

12 memory controllers
> ( zen 5 C) PCle® Gen 5 controllers [ )
* Infinity Fabric™ controllers : 5 : e . : —
SATA controll ‘Zen’ ie
— 2 192 cores X Zt.t()]nc(;(r’\t:or;ers i phiss (up to 16 per processor)
AMD S P i s &
. 2 * 12 CCD S ecure Processor - ‘ . : : -_ T
CPU die — 8. ... ” it lr*v’ﬁ._/ Shared 32 MB L3 cache
%k Up to 16 cores per die W 44dd I
. 2 4 N UMA nOdeS Up to 16 dies per processor
= 2 *384 MB L3 cache
> (zen5c) and (zen4) A
-5 PROCESSORS
= 2 *96 cores .
* 1 | i ‘Zen 5¢’ CPU die
" 2 12 CCDS 4 i a (Up to 12 per processor)
sl B AR oo i)l el st 16 ‘Zen 5c¢’ cores
— 2 * 4 NUMA nOdeS :::::::,‘: || ‘ L 1MBL2 cache percore
' a — o Total 32 MB L3 cache per die

= 2 *384 MB L3 cache




sofia hardware s a

SUPERCOMPUTER

GPUs

» zend h200 (NVIDIA Hopper H200)

= 8 GPUs/node H200 GPU Architecture for Maximized CUDA Core Utilization
= 141 GBVRAM |
= 4.8 TB/s memory bandwidth 14168 NVIDIA H200 CPU Tra*:“;'?gfr;er
= NVLink 4 (~900 GB/s) - R Engine
S81TE/s CUDA <4 PREFCITSSION
» zen5 vis (NVIDIA Ada RTX 5000) sl S CORES
Larger batches and longer MORE OPERATIONS
= 2 GPUs/node sequence lengths fit in- —— PER CLOCK
memory, eliminating CPU Cutting inference cost-
= 32 GB VRAM to-GPU shuffling REDUCES per-token nearly in half
% IDLE CYCLES

= |nteractive usage (OnDemand) A
NVIDIA q o P ,  NVIDIA
H200GPU ¢ 14 HICHE € »  H200 GPU

UNIFIED COMPUTE POOL

Predictable scaling across GPUs




sofia hardware s f a

Li q u id COO | i ng SUPERCOMPUTER

» Liquid cooling: CPUs, GPUs, CPU memory (RAM)
» Liquid-cooled:

= zen5_dense

= zen5_himem

= zen4_h200 |
» Air-cooled fetinail

= zenb_vis LT

= Login nodes




sofia for users s a

G enerda I usd ge SUPERCOMPUTER

» No cluster modules: specify a partition
= zen5 dense (384 cores/node, ~2 GiB/core)
= zen5 himem (192 cores/node, ~8 GiB/core)
= zen4 h200 (8 H200 GPUs/node, 24 cores/GPU, ~8 GiB/core)
= zen5 vis (2 RTX 5000 Ada GPUs/node interactive use)
Fixed amount of CPU-memory per core

vy

Fixed #cores per GPU

v

No Torque wrappers (gsub, gstat, qdel, ... )
= Use Slurm-native commands sbhatch, squeue, scancel, ...
= Interactive job salloc -p <partition>
= Job status slurm_jobinfo
» No MPIl wrapper (mympirun wrapper in Hortense)
= Use mpirun or srun
= Manually control process/thread placement/binding!
» OnDemand portal (TBD)



sofia for users s a

StO " ge SUPERCOMPUTER

» Storage: IBM storage scale (GPFS)
= Same as HPC-UGent Tier-2
» Home on scratch (50 GB)
= Remains accessible when local Tier-2 is down
= Don't use home for project data
» Data transfer
= $VSC_DATA and $VSC_HOME
(only on login nodes and during pilot phase)
= Globus (TBD)
» Local scratch = private and temporary
= /tmp, STMPDIR, $VSC_SCRATCH_NODE
= [/dev/shm (in-memory storage)
» sofia will become inaccessible shortly after your project expires
= Take regular backups
= Retrieve data timely



sofia for users s a

SOftwa re SUPERCOMPUTER

» Software modules

= Optimized for the different CPU/GPU architectures
» EESSI software stack (TBD)
» Install on your own

= See VSC training "Getting Scientific Software Installed"
https://github.com/vscentrum/gssi-training

» Support for software installations and job troubleshooting
= Local HPC support teams will be more involved


https://github.com/vscentrum/gssi-training
https://github.com/vscentrum/gssi-training
https://github.com/vscentrum/gssi-training

sofia performance s q

Weak Scahng benchmarks SUPERCOMPUTER

» Multiple tasks running concurrently on a single node
» More important for sofia with 384 cores/node

» Example: weak scaling job script

#!'/bin/bash
#SBATCH --partition=zen5 dense

#SBATCH --nodes=1
#SBATCH --ntasks=48
#SBATCH --cpus-per-task=8

for x in $(seq 48); do
srun --ntasks=1 --exact <my-prog> &
done

wait




sofia performance s a

Parallel scaling

» Process/thread placement and binding (pinning)
» MPIlimplementation: OpenMPI, intel-MPI, MPICH
» Compute limited vs. memory bandwidth limited
= Memory-bw-limited software: OpenFOAM, ANSYS Fluent, ...
= Memory bw is more important with larger system size
= Memory bw per core: zen5 himem > zen5 dense
= Optimize #cores per process (e.g. 2,3,4 cores/process)
» Pure MPI vs. hybrid MPI-threading
» Consult documentation of your software



sofia performance

MPI jobs

SUPERCOMPUTER

» Example: pure MPI with compact process binding

#SBATCH --partition=zen5 dense

#SBATCH --nodes=1 --ntasks-per-node= --cpus-per-task=

export OMP_NUM THREADS=
mpirun --map-by slot:PE=1 --report-bindings <mpi-prog>

srun -m block:block --cpu-bind=verbose,cores <mpi-prog>

» Example: hybrid MPI-OpenMP threading with compact process binding

#SBATCH --partition=zen5 dense
#SBATCH --nodes=1 --ntasks-per-node= --cpus-per-task=

export OMP_NUM THREADS=

mpirun --map-by slot:PE=” --report-bindings <mpi-prog>

srun -m block:block --cpu-bind=verbose,cores <mpi-prog>




sofia performance s q
M PI JObS SUPERCOMPUTER

» Example: pure MPIl with compact process binding, skipping every other core (memory
bandwidth limited)

#SBATCH --partition=zen5 dense

#SBATCH --nodes=1 --ntasks-per-node= -—-cpus-per-task=

export OMP_NUM THREADS=
mpirun --map-by slot:PE=2 --report-bindings <mpi-prog>

srun —-m block:block --cpu-bind=verbose,cores <mpi-prog>




sofia performance s q

MUItl-th readlng JObS SUPERCOMPUTER

» Example: compact OpenMP thread binding

#SBATCH --nodes=1 --ntasks=1 --cpus-per-task=1l6
export OMP NUM THREADS=16

export OMP_PLACES=cores

export OMP_PROC_BIND=close

export KMP AFFINITY=compact

<my-prog>




sofia performance

PyTorch multi-GPU jobs

» 1 process per GPU
» Optimize #CPU threads per process (e.g. 16 threads/core)
» Try to keep GPUs busy
= Pre-load data in memory
= Load data in parallel
= Optimize batch size: use all GPU memory
» Use GPU monitoring
= Weights & Biases (wandb)
* "Free forever for academic research"
* https://wandb.ai/site/pricing/

SITA

SUPERCOMPUTER


https://wandb.ai/site/pricing/
https://wandb.ai/site/pricing/

sofia project management

Waldur platform (TBD)

-+ Add resource

Organizations

E] Projects

Resources
Reporting

Marketplace

63 Support

©) Administration

Organizations <

Search =

Ku

Leuven
o KU Leuven / UHasselt

Email: hpcinf leuven.be

Projects: —
Created: May 6, 2
Cost estimation: €0.00

Edit  Details

@ Vlaams Supercomputer Centrum

Email: centrum.be

Projects: —

Created:

Cost estimation: €0.00

Edit  Details

@ Universiteit Antwerpen

Email hpc@uantwerpen.be
Projects: —
Created: May 6, 2026
Cost estimation: €0.00
Edit Details
@ Vrije Universiteit Brussel
Email: hpc@vub.be
Projects: —
Created: May 6, 2026
Cost estimation: €0.00

Edit Details

Search.

Universiteit Gent

Email:
Projects:
Created:

Cost estimation:

SUPERCOMPUTER

- VUB
@ Staff

% Bulk import ® Add

™ Export

pe@ugent.be
May 6, 2026

€

Edit  Details



sofia project management s a
Waldur platform (TBD)

» https://hub.vscentrum.be

» Managing Projects, project members
» Resources: CPU/GPU credits, storage
> Reporting: resource usage over time

» Pricing:
= Industry users
= Research project accounting
» Also used by
= EuroHPC Federation Platform (EFP)
=  LUMI (Tier-0)


https://hub.vscentrum.be
https://hub.vscentrum.be

sofia

Th a n k yo u ! SUPERCOMPUTER
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