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Motivation: Opportunistic HPC resources — NHR-Cluster Emmy Gottingen

Background jobs for recovering CPU usage
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 HPC cluster Emmy of the NHR alliance (National High Performance Computing) made accessible to ATLAS workflows
via the overlay batch system approach. {1
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GoeGrid

* Meta schedular COBalD/TARDIS submits jobs to host batch system, which starts virtual worker nodes (WN) ATLAS
connecting to the batch system of the local WLCG Tier-2 centre GoeGrid (similiar to pilot jobs).

e Solves issues related to node partitioning under whole-node-scheduling policies and provides proper environment
with cvmfs in user space.

P
.S/ . HICON®F

i:l R C HTCondor

ARC-CE Worker Nodes

i

COBalD/TARDIS

e Cluster policy determines maximum job wall time and hence maximum life time of virtual WNs (7 days here).

e Approaching the end of life, WNs are drained in order to keep number of aborted jobs low, which leaves cores idle.
Background jobs reduce the amount of lost CPU power.

Concept of background jobs
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Worker Modes in
Containers

e Highly parallelised jobs with enough 200
threads to fill an entire worker node (in 175 -
our case: ATLAS detector simulation
configured to 192 threads). -
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Technical Implementation at GoeGrid & Emmy
Job submission and CPU management HTCondor controls CPU usage Vet worker modes reauire | AccOUNtINg
of jobs via cgroups by default: , .
e <oft limit Cgroups In user space: e By default, ARC-CE would assume 192 cores
Dedicated PanDa « bkg. job is granted 1 core * cgroups v2 for containers and HTCondor 1 core.
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. e requesting only 1 core bkg. slots (more flexibility than with static slots).
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can only be estimated a posteriori.

Unknown in advance if background job runs
fast on many cores or slow on few cores!

e WLCG / EGI accounting based on wall time
and number of cores (CPU time used to
calculate CPU efficiency as secondary
number).

e Simulation jobs run at CPU efficiency close
to 100% (little 1/0O) = assume this to
calculate the number of cores rounded up
to a set of allowed values, e.g. 1, 2, 8, 16,
24, 32, ..., 192, and adjust in ARC database.




