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THE VUB TIER-2 CLUSTER

THE VUB TIER-2

VLAAMS  Z\®
SUPERCOMPUTER (
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HPC team at the VUB Tier-2 cluster
Two clusters: Hydra and Anansi

Slurm scheduler

~ 5,150 CPU cores (AMD)

50 NVIDIA GPUs

High-memory nodes with 1.5 TB of RAM

~ 600 unique users in 2025

lexming smoors

We use EasyBuild 5 for our installations
VUB is part of the Vlaams Supercomputer Centrum (VSC)
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THE VUB TIER-2 CLUSTER

VSC: PARTNERSHIP AMONG FLANDERS’ UNIVERSITIES

Tier-1
regional
SUPEPCOMPUTER (( Vlaanderen
CENTRUM is supercomputing
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University
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desktop, laptop
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TiER-1 CLUSTER SOFIA

HORTENSE’S SUCCESSOR WILL BE sofia
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Hortense managed by HPC-UGent sofia managed by VUB-HPC
2021-2026 2026~
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TIER-1 CLUSTER SOFIA

TiER-1 CLUSTER sofia

o sofia’s specs

Slurm scheduler

~ 29,500 CPU cores (AMD)
184 NVIDIA GPUs
High-memory nodes with 1.5 TB
of RAM

@ Access to Tier-1:

o Researchers from Flemish
universities (via project proposals)
o Industry users (via paid access)

P
o | viaams VRIE
Powered by /( | SUPERCOMPUTER  Enlightened by UNIVERSITEIT
( \CENTRUM BRUSSEL
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TiER-1 CLUS

WHY IS sofia SPECIAL?

Successor of Hortense, but with a
much stronger GPU focus

Designed for both traditional HPC
and modern Al workloads

Energy efficiency is one of the key
design goals

New Tier-1 system operated by
VUB within the VSC partnership
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TIER-1 CLUSTER SOFIA

Acciess TO TIER-1

@ Similar access model as on Hortense

@ Researchers from Flemish universities can apply for compute time
through the VSC

e Industry users can also access Tier-1 resources

e Pricing and some operational details for sofia are still being finalized
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SOFTWARE INSTALLATION WORKFLOW

CURRENT WORKFLOW FOR INSTALL REQUESTS ON

TIER-2

o New easyconfig or easystack prepared by the support team based on
user requests

Added to site's branch in vsc-software-stack

In parallel, a PR is opened in the EasyBuilders repositories

Installation executed on the cluster with custom submit/build script

Repository cleanup and long-term maintenance afterwards

@ vsc-software-stack Fusic 8 easybuild-easyconfigs Fubic B build_tools  ruiic

#* siteevub ~ ¥ 12 Branches © 0 Tags
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SOFTWARE INSTALLATION WORKFLOW

SOFTWARE INSTALLATIONS ON sofia

o Installations on sofia will be
managed by the VUB team

@ Other VSC sites will still need
software on sofia send _haoo — [T

G—@® Welcome to the VSC Tier-1 cluster sofia! ®—O

NI e e e
1 4224/4224 (100%) GPUs: 176/176 (100%)

o Challenge: keep installations — “* —Liil Gl z'n'ze/'mi(m) e e
CO||ab0rative WIthOUt Opening A =L Avail. CPUs: 2880/3072 (94%) R O R )X |

direct inSta” access rens-vts ﬂt—lltvaiil..’ Cl;US‘: 768}7;8 :(10‘0%; sl AGPUS: 8/8 (100%) o

Generated: 2026-04-20 11:00:16 Legend: W full, ¥ mixed, Il empty, X unavailable

o The plan is to use the same Ui e (7% &8 japparaorta/aus
[11:02] vsc11353@logind1 $ tree -F -L2 --noreport
PR-based bot workflow aIreadyl:
used for Hortense/UGent
/

NTATION VUB SOFTWARE ALLATION W



SOFTWARE INSTALLATION WORKFLOW

SHARED INSTALLATION WORKFLOW WITH _

@ Other VSC sites can open a PR to request software on sofia
e Each PR contains one new easystack file (.yml)
e VUB validates and triggers the actual installation on sofia

@ Other sites can keep track of the installations
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SOFTWARE INSTALLATION WORKFLOW

SHARED INSTALLATION WORKFLOW WITH _

@ The bot-driven workflow keeps requests structured and reproducible

Responsibilities stay clear: request from all sites, deployment by VUB

bwrap enables isolated builds, fitting well in this workflow

Scales well for Tier-1 support across the VSC
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SOFTWARE INSTALLATION WORKFLOW

PYTORCH: FROM SOURCE BUILDS TO OFFICIAL

WHEELS

@ In our Tier-2: we now install PyTorch from official wheels instead of

building from source

e This was motivated in part by observations around PyTorch

complexity in EasyBuild

{ai}[foss/2025a] PyTorch v2.9.1, Triton v3.5.1 w/ CUDA 12.8.0 from

wheels #25

1% Open | lex mmit intc op from lexm

‘ ©)) Conversation (8) | -o- Commits (@) [} Checks (8)  [§) Files changed (3)

f
lexming

(created using 'eb --new-pr )
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SOFTWARE INSTALLATION WORKFLOW

PYTORCH: FROM SOURCE BUILDS TO OFFICIAL

WHEELS

In our Tier-2: we now install PyTorch from official wheels instead of
building from source

This was motivated in part by observations around PyTorch
complexity in EasyBuild

Building PyTorch from source remains valuable, but it is a large and
complex software stack

Passing all tests consistently can be difficult and time-consuming

GCC14-ARM-workaround.patch ch-29.1_fix-iteration-in-fligh-reporter.patch
id-multip hanging-forever.patch D ey ¢ dist2-decorators.patch
ing-wrong-libomp.patch ) PyTorch-29.1i varning-incompatibl
lerance-TestDecomp-matmul
291 normalize_tree_outputpatch /i _op_db_nn_functional multi_head attention forward_cpu..
1_set test-timeout patch J Pylo \ break message patch
1_skip-RingFlexAttenti atch P quiring-MKLDNN.patch

1_skip-cpu_repro- on-ARM.patch D p ¥ quiring-SM90.patch
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SOFTWARE INSTALLATION WORKFLOW

PYTORCH: FROM SOURCE BUILDS TO OFFICIAL

WHEELS

@ In our Tier-2: we now install PyTorch from official wheels instead of
building from source

e This was motivated in part by observations around PyTorch
complexity in EasyBuild

@ Building PyTorch from source remains valuable, but it is a large and
complex software stack

o Passing all tests consistently can be difficult and time-consuming

@ Using official wheels is faster and pragmatic, and helps users who
need quick access to new/specific PyTorch versions, often required by
other packages

@ The same approach is likely to be useful on sofia as well
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SOFTWARE INSTALLATION WORKFLOW

EESSI oN sOF1A

Integration of European Environment for Scientific Software
Installations (EESSI)

Provides a shared, distributed software stack

Reduces need for local installations

Complements EasyBuild-based workflows

\ [ / EESSI

EUROPEAN ENVIRONMENT FOR
SCIENTIFIC SOFTWARE INSTALLATIONS
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CLOSING

MAIN TAKEAWAYS

@ VUB continues to operate its own Tier-2 cluster within the VSC
ecosystem

o sofia will be the new Tier-1 cluster, with stronger GPU and Al focus
@ Software support on sofia needs a shared but controlled workflow
@ The vsc-apps-bot model is a good fit for that

@ For complex software such as PyTorch, pragmatic deployment choices
matter
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Thank you!

Questions?
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