
v1.5 vs v2.0 score 
discrepancy on

hep-score

giacomo.madella@cern.ch

mailto:giacomo.madella@cern.ch


Problem - 05/Feb/2026



Problem - other tests



Problem - many other tests



Testbed
I used 4 different machines with 4 differents CPUs. In every 
machines the environments were fixed: all support folder used 
by singularity and every python-venv/repo/files set inside 
$WORKDIR

- UNIBO: [WORKDIR: /tmp/$USER] test done with and w/out sudo
- lambda-2 [AMD EPYC 9754 128-Core]
- omega-2 [intel Xeon(R) Platinum 8480+]

- CERN: [WORKDIR: /var/benchmark/$USER] test done with sudo
- bmk-ironic-ed813faec [Intel(R) Xeon(R) Silver 4216]
- bmk-ironic-9d48424cd5 [AMD EPYC 7543 32-Core]



Is Singularity/Apptainer affected?

raw atlas_gen score

node \ hepscore version v1.5 v2.0

bmk-ironic-ed813faec
[root]

22.4533 11.0948

omega-2
[non-root]

131.8839 110.7809

The idea was to check if the problem is still there when I 
manually run the Apptainer command (exactly same oneta used 
by bmkrun script)

tl;dr 
YES, and 
root is 
not the 
culprit
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Conf in suite Cmd mapped in singularity

NONROOT

v20_keep_bind_env singularity run -i -c -e -B 
/tmp/gmadella/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_keep_bind_env/run_1/results/HEPscore_17Jul2026_232931/atlas-gen_sherpa-ma-bmk/run1:/results -B 
/tmp/gmadella/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_keep_bind_env/run_1/results/HEPscore_17Jul2026_232931/tmp:/tmp -B 

/tmp/gmadella/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_keep_bind_env/run_1/results/HEPscore_17Jul2026_232931/tmp:/var/tmp --unsquash 
oras://gitlab-registry.cern.ch/hep-benchmarks/hep-workloads-sisf/atlas-gen_sherpa-ma-bmk:v2.0 -W --threads 1 --events 200

v20_host_tmp singularity run -i -c -e -B 
/tmp/gmadella/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_host_tmp/run_1/results/HEPscore_17Jul2026_232939/atlas-gen_sherpa-ma-bmk/run1:/results -B /tmp -B 

/var/tmp -B /var/tmp -B /var/tmp -B /var/tmp --unsquash oras://gitlab-registry.cern.ch/hep-benchmarks/hep-workloads-sisf/atlas-gen_sherpa-ma-bmk:v2.0 -W --threads 
1 --events 200

v15 singularity run -i -c -e -B 
/tmp/gmadella/hepscore-debug/session_omega-2/T3_hepscore_direct/v15_userns_on/run_1/results/HEPscore_17Jul2026_232948/atlas-gen_sherpa-ma-bmk/run1:/results -B /tmp 

--unsquash -u docker://gitlab-registry.cern.ch/hep-benchmarks/hep-workloadss/atlas-gen_sherpa-ma-bmk:v2.0 -W --threads 1 --events 200

v20
(unsquash is present)

singularity run -i -c -e -B 
/tmp/gmadella/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_userns_on/run_1/results/HEPscore_17Jul2026_232957/atlas-gen_sherpa-ma-bmk/run1:/results -B 
/tmp/gmadella/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_userns_on/run_1/results/HEPscore_17Jul2026_232957/tmp:/tmp -B 

/tmp/gmadella/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_userns_on/run_1/results/HEPscore_17Jul2026_232957/tmp:/var/tmp --unsquash -u 
oras://gitlab-registry.cern.ch/hep-benchmarks/hep-workloads-sisf/atlas-gen_sherpa-ma-bmk:v2.0 -W --threads 1 --events 200

ROOT

v15 singularity run -i -c -e -B 
/tmp/root/hepscore-debug/session_omega-2/T3_hepscore_direct/v15_userns_on/run_1/results/HEPscore_18Jul2026_000649/atlas-gen_sherpa-ma-bmk/run1:/results -B /tmp 

--unsquash -u docker://gitlab-registry.cern.ch/hep-benchmarks/hep-workloadss/atlas-gen_sherpa-ma-bmk:v2.0 -W --threads 1 --events 200

v20

(here NO UNSQUASH)

singularity run -i -c -e -B 
/tmp/root/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_userns_on/run_1/results/HEPscore_18Jul2026_000659/atlas-gen_sherpa-ma-bmk/run1:/results -B 
/tmp/root/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_userns_on/run_1/results/HEPscore_18Jul2026_000659/tmp:/tmp -B 

/tmp/root/hepscore-debug/session_omega-2/T3_hepscore_direct/v20_userns_on/run_1/results/HEPscore_18Jul2026_000659/tmp:/var/tmp (???) -u 
oras://gitlab-registry.cern.ch/hep-benchmarks/hep-workloads-sisf/atlas-gen_sherpa-ma-bmk:v2.0 -W --threads 1 --events 200 7



The grids search

Fast GridSearch — 
grid_search_results_lambda2.json

  Total runs (successful)  : 24
  Unique configurations    : 8
  Global mean gen_score    : 246.9208

Long GridSearch — 
grid_search_results_omega2.json

  Total runs (successful)  : 192
  Unique configurations    : 64
  Global mean gen_score    : 121.5411

I set up two different grid searches to investigate most of 
the potential Apptainer culprits (including more than we 
actually use). Every configuration was run three times.



Spot the culprit. Level: Impossible
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Results - omega-2
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Results - omega-2 - unsquash
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Why did we remove unsquash from root?

Christopher Henry Hollowell added a 

comment - 27/Sep/23 [BMK-1309]

Apptainer is failing to remove the 
unpacked rootfs- directories in some 
cases when workload containers are 
executed as the root user: this is a bug! 
[...]   The 1.6rc releases contain code 
that disable the use of the --unsquash 
flag when executed as root, and thus 
avoid this issue.
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https://its.cern.ch/jira/secure/ViewProfile.jspa?name=chollowe
https://its.cern.ch/jira/browse/BMK-1309?focusedId=4951737&page=com.atlassian.jira.plugin.system.issuetabpanels:comment-tabpanel#comment-4951737
https://its.cern.ch/jira/browse/BMK-1309


Solution

BMK-1309
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https://its.cern.ch/jira/browse/BMK-1309


Other flags (after removing unsquas==False)
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Why was it so difficult to find?

1. We were not keeping track of the user that was running 
the benchmark (root or non-root)

2. It is quite difficult to use specific version of hepscore 
(bmkrun -x V) from hep-benchmark-suite outside of v2.0 or 
v1.5 (3 checks)
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Conclusion

To conclude 

- unsquash was the cause of the discrepancy
- the fix is quite easy and already in place [BMK-2108]
- all the other flags tested are not really changing the 

score

Next Steps:

I still need to test it on a wider range of machines to 
verify that the cleanup still works after re-implementing 
the feature to run with root privileges. Thank You for 

your 
attention :)

https://its.cern.ch/jira/browse/BMK-2108

