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Introduction

Recently, the Earth Sciences community has begun to
consider the performance of the entirety of the
execution of simulations, considering waiting time
and restarting failed jobs [1], that are executed in HPC
platforms.

To minimize the impact of queue time, Autosubmit [2]
developers came up with the idea of bundling
multiple subsequent and/or independent jobs into a
single submission. But the current implementation is
limited.

Therefore, aiming to increase the flexibility and
performance—while maintaining the portability—we
explored in this work three workflow managers to
handle the execution of workflow tasks inside the
allocation. We call these workflow managers “in situ.”
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In situ managers and applications

n this work, we explored COMPSs [3], HyperQueue
4], and Flux [5] and measured their computational
performance and configurability in MareNostrum 5
and Fugaku.

We tested the scalability of the in situ workflow
managers by performing SiX experiment
configurations running NICAM-DC [6], Stress-NG [7],
and CMOR [8]. We chose these applications because
they are memory, CPU, and I/0 bound, respectively.

Finally, we tested if the in situ workflow manager
could distribute multi-node MPI tasks.
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Workflows tasks

For the 10-bound experiment, we executed two tasks,
post-processing ocean, running on ten cores, and
atmosphere, running on 16 CPUs, data using CMOR.

For the memory-bound experiment, each task ran
NICAM-DC using ten cores simulating a single month
of the baroclinic wave test [10] with 240 km of
resolution.

For the CPU-bound experiment, Stress-NG executed
in ten cores with a timeout of ten minutes.

For the task scaling experiment, we used Stress-NG
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Testing methodology

For each of the workflows, we tested how each of the
in situ scaled by increasing both the number of
workflow tasks and the resources.

For each application, we compute a "workload," which
is the total number of tasks necessary to fill up a node
in MareNostrum 5, which has 112 cores.
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Conclusions

HyperQueue has the lowest memory and makespan
across all experiments. Moreover, it successfully
managed to run multiple node tasks. Flux followed it
closely, but it did not perform as well with the task
scaling experiment. COMPSs is the only in situ
workflow manager to offer a standardized way of
provenance tracking.
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