We sincerely thank the reviewer for the time and effort dedicated to evaluate our manuscript and
for the constructive comments. In this document, we carefully address each point. Reviewer’s
comments appear highlighted in yellow, and proposed changes by the authors, in blue, alongside
with the affected lines and the action performed (ADD, MODIFY, REPLACE or REMOVE). We
are waiting for other reviewers to provide their comments before applying the changes in the
manuscript.

General comments

The paper is not general in the sense that it does not provide a guideline for someone who
would like to take autosubmit and apply this to a different workflow like a different numerical
model to be run on yet another HPC system.

We thank the reviewer for sharing their understanding on this. While we have uploaded the
workflows we have tested to WorkflowHub, we agree that we did not explain or provide
examples of the configuration process in the manuscript.

After careful consideration, we have decided to add a note in the methodology section
explaining that these configurations were made in accordance with the instructions on the
specific pages in the Autosubmit documentation. Additionally, we have included an Autosubmit
workflow configuration example in the new Appendix A. There, we have focused on the most
relevant configurations, since the complete setup of an Autosubmit experiment is beyond the
scope of this manuscript. It can be found attached at the end of this document for further
reference.

[ADD] L 256: The experiment configuration presented in Table 1 was set up in accordance
with the instructions in the Autosubmit documentation (Autosubmit Docs, 2023). Appendix A
contains the detailed steps for the proper configuration of the wrapped workflow with
wrappers for the MareNostrum 5 platform as an example.

“Autosubmit Docs” is a reference to the documentation website for the Autosubmit version
used in the experimentation. “https://autosubmit.readthedocs.io/en/3.15.0-branch”.

I well accept the authors choice of keeping the focus on task scheduling as such. Having said
that, in this light I am missing some more in-depths discussion of the interrelation between
queue waiting times, shortcomings of SLURM parameter adjustments and its bypassing with
the task aggregation approach.

We acknowledge the reviewer’s view in the lack of discussion of the different actors in the
queue time. Therefore, we have decided to extend the Fair Tree algorithm section to discuss how



task aggregation affects the scheduling by including a comment in section 4.2 where we mention
how task aggregation relates to fair share.

[ADD] L 195: This shared nature of the fair share factor inspires task aggregation. The idea is
to make the most out of the resources granted because every job, regardless of its request in
computing resources, will have its priority impacted by the usage of the group.

Moreover, we have also extended the discussion section to mention the impact of such
different actors. This further explanation comes from our previous work Marciani et al. (2025).

[MODIFY] L 323ff:

Furthermore, it was observed that the impact of the use of wrappers on the
time-to-solution varied depending on the—tevet-of our group’s utilization of the machine.
When comparing MareNostrum 4 and MareNostrum 5, which had the same scheduling
configurations, we see that task aggregation had a greater impact in the first. From the
group utilization we can grossly estimate the machine utilization by observing how our
usage impacts in the fair share.

This site variability was also observed by Acosta et al. (2024), where the authors found
that some platforms had negligible queue times, while others reached 20% of the total
simulation runtime.

Finally, we have clarified in the conclusions.

[REPLACE] L 366-375:

Machine occupancy has been found to influence the total time workflows spend in
queues, resulting in a variable degree of reduction in both queue time and overall workflow
execution time. We estimate it from the fair share factor and from the absolute time in queue.
We observed in the highly congested MareNostrum 4 that the factor’s dynamic was unrelated
to our utilization, although we used over 80,000 core hours—or 1,500 node hours. On the
other hand, we saw in Meluxina how our utilization was inversely correlated with the fair
share.

While I understand the underlying problem and the proposed solution I wonder if this can also
be approached by simply making a single task running for longer time, e.g. using chunks of 10
years rather than 1 month. Thus I am left with a bit of a doubt that task aggregation is the only
solution for any Earth system model to reduce the time to solution.

The proposal to define longer chunks is interesting and valid. However, it is important to
keep in mind that the workflow developer must have the flexibility to define the necessary
granularity to divide the workflow into traceable atomic units. This division of the simulation
allows, for example, setting up checkpointing to prevent the loss of results whenever an



unexpected system error occurs. From a logical standpoint, performing checkpointing at the end
of each chunk—when the model finishes—simplifies the workflow.

Task aggregation, beyond its benefits for scheduling, would not only allow this mechanism
to be maintained but would also help adapt the workflow to the specific configurations of each
machine, which may include restrictions on the number of jobs that can be submitted per Quality
of Service (QoS).

On the other hand, although the experiments in this work do not cover them, there are other
types of aggregation that allow concurrent—and even heterogeneous—tasks to be grouped
within the same allocation. Therefore, increasing the size of the chunks, even while foregoing
workflow-level mechanisms such as checkpointing, might not be enough in some cases.

Consequently, in certain scenarios, a developer might choose to configure chunks of one
month or 10 years, depending on the workflow’s specific needs and local platform constraints. In
our specific case, selecting chunks of one month comes motivated by the fact that it is a typical
configuration used in CMIP simulations. In any case, task aggregation is not the only way to
reduce the time to solution for Earth System Models.

We understand how important it is for this to be clear to the reader, so we have reviewed
the background to explain the potential of wrappers in scenarios where we have concurrent tasks
with different resource requirements—even though this aspect is not tested in our work—to
better illustrate that the goal is not merely to increase the size of the jobs processed by the
machine, but to do so without sacrificing other mechanisms.

[MODIFY] L 125ff: Beyond being beneficial for reducing queue times in vertical
workflows, as Marciani et al. (2025) explains, aggregation is mainly utilized for two
reasons: vertical aggregation prevents repeatedly queuing tasks to a congested machine,
thereby making the most out of the responsiveness, while horizontal aggregation also
combines tasks into a larger job in order to make efficient use of the parallel resources.

Specific comments

Abstract

A matter of taste, but to me the abstract does not read as a short summary highlighting the
most important findings but already provides very detailed information (e.g. congested
machines). Task aggregation and queue time are mentioned before they are defined.

We agree with the reviewer that the abstract reads technical. We have improved it by
omitting unexplained domain-specific concepts. Regarding the specific observation for the term
“congestion”, we retain some of the references to it in order to ensure the accuracy of the
explanation, but we have also added a brief comment with the reason behind this phenomenon.



[MODIFY] L 1ff:

Abstract

Earth System Models (ESMs) are commonly executed as complex workflows consisting
of numerous interdependent tasks—the—atomie—unit-ofecomputation—within—the—werklow—
which comprise steps such as model and data deployment, simulation, data transfer, and
post-processing. Workflows facilitate the execution of long high-resolution configurations by
splitting the runtime of the simulation into different tasks, in order to ensure frequent
checkpointing and to comply with the restrictions of the large High-Performance Computing
(HPC) machines where they are executed. These machines are frequently congested due to
their high demand and, therefore, implement scheduling policies to share the resources
among the users;—eomphieating. This complicates the execution of long ensemble simulation

workflows-dae-to-the-aeeumiated-quete-timebeeanse, where each successive simulation task
can only be submitted once the preceding one finishes—Fhese-gqtene-times-are, causing queue

time to accumulate—the duration for which the jobs—the-cempute-units-sent-to-be-exeetted
remotety—wait for the HPC platform to allocate the required resources for their execution.

To alleviate this issue, we propose achieving shorter times-to-response, which are the
durattens intervals from the first submission to the completion of the final task, by applying
taslk—ageregation a solution to reduce subsequent requests for resources and, consequently,
reducing queue times. This solution, known as Ftask aggregation, ts-a-strategy—that-consists
of grouping multiple tasks and submitting them as a single job, respecting their dependencies,
and without altering their underlying logic.

In this paper, we performed the first controlled assessment on the effects of task
aggregation by conducting concurrent pairs of climate simulations in production machines,
with the sole difference that one uses aggregation. These simulations were executed on three
European supercomputers: MeluXina, MareNostrum 4, and MareNostrum 5. We measured the
evolution of the fair share, a scheduling factor that normally plays a major role in the priority
of the JObS Bes1des absolute t—rme galns we compute the 1mpact of aggregatlon by ebfa-m-mg

Per—Day—(ArSALP-B),—t-we comparing consohdated performance metrics for chmate models
within the community.

We prove the benefits of the task aggregation using EC-Earth3, a widely used European
community climate model that shares main features with many other ESMs and has a
representative workload. The experimental findings of our research indicate that across the
three evaluated supercomputing platforms, applying task aggregation decreases total queue
times by 11.17 to 12.33 times compared to a workflow that does not, representing an
improvement ttheASYPD of up to 23;64% more years simulated in the same time span in
the case of the platform with the highest congestion.

Therefore, results have shown that task aggregation proves to be beneficial for long
climate simulations. Moreover, we have credible reasons to believe that any vertical (also
called chained) workflow should benefit from using it. We explain that this reduction in the
time-to-solution comes from the decrease in the number of submitted jobs and the eengestion



utilization of the machine. By aggregating tasks, we had many times less jobs queued and,
albeit their longer length, we observed that they are in queue less time than if they had been
submitted individually. Our results also show that the user’s jobs are being held in queue in
spite of their utilization due to the fair share being influenced by the other members of the
HPC account, which is a direct consequence of the fair share policy of the machine.

Introduction

The introduction already provides details of the methods. I propose to shift these to your
section 3 (Methods).

We accept the reviewer’s suggestion, although we also prefer to keep a reduced description
of the methodology we followed.

[REPLACE] L 91-99:

To do so, we compared the performance between wrapped and unwrapped simulation
workflows on three top-tier supercomputers with Slurm across Europe: MareNostrum 4 and
the new MareNostrum 5 (Banchelli et al., 2025), hosted at the Barcelona Supercomputing
Center (BSC) in Spain; and MeluXina, hosted at LuxProvide in Luxembourg, using the
EC-Earth3 model running with the Autosubmit workflow manager.

[MODIFY] L 237ff:

The workflows we ran were based on testing configurations of Auto-EC-Earth3-testing
eonftgurations (Garcia Lopez et al., 2025);—varying which are configurable and scalable
enough to allow for long simulations, enabling us to cover the daily cycle of utilization of
the HPC platforms, encountering multiple workload conditions and possible congestion
scenarios. We varied the coupled components according to their availability on the respective
platforms, as well as the computational resources available for each. Since we are-were not
interested in the output of the models [...]

L 68ff I propose to move the introduction to autosubmit after the introduction of other work
(as state of the art) and thus address the mentioned problems mentioned rather than jumping
back and forth between your approach and other work.

We agree that modifying the narrative flow can make the text easier to read. We have opted
for a slight restructuring to, first, introduce the Autosubmit’s wrappers solution—the one used in
this work—explaining that it has been used without validation until now, and then continue with
a state-of-the-art by explaining the theoretical study on task aggregation and listing similar
solutions in other areas.



Changes in Lines 68-88:

e Paragraph starting on L 68 remains the same.
e The two paragraphs starting on lines 74 and 80 have been swapped.

[MODIFY] L 89: ThenBuilding on these findings and addressing the lack of practical
validation, our objective is to measure the impact of task aggregation in real scenarios [...]

L 95ff The political impact of simulations with EC-Earth3 is not really relevant in this context.

With the changes made in response to the first comment on the “Introduction” section, we
consider this matter addressed.

L 99 I have had a hard time understanding why your solution is transversal (see my remark for
your sec. 3)

Task aggregation is a transversal solution in the sense that any scientific workflow
consisting of many homogeneous sequential tasks can benefit from its application in situations of
congestion on the HPC machine. However, we do not propose a transversal mechanism beyond
explaining the Autosubmit mechanism—since it is the workflow manager used in our
experiment—and mentioning others.

Based on these results, any user in the HPC community could find inspiration to
implement an equivalent solution in applications from other areas with a similar workload. We
propose adding a clarification in the conclusions to highlight the importance of the workload
over job logic.

[MODIFY] L 377/378: [...] on shared HPC platforms, since the scheduler is agnostic
regarding the internal operation of the jobs.

L 102/103 Isn’t this sentence better placed in the next and final paragraph of the introduction?
You assume that the reader is already familiar with “fair share”. Thus I wonder if its
mentioning here is too early.

We agree with the reviewer and the sentence will be moved to the last paragraph. It is
possible to keep it since the fair share had been already defined in lines 83-84 as “the Slurm
scheduling factor that balances the utilization of computational resources between users by
prioritizing less served users over high-usage ones”.



[REMOVE] L 102/103:

[MODIFY] L 108: In Section 4 we compile, analyze, and discuss the results of the previous
experiments-and, and we explain why the fair share is relevant for queue time and how it
impacts the performance of task aggregations. Then, in Section 5 [...]

L 104 tells me what I have just read and can be deleted.

We agree that it can sound repetitive, so we propose directly removing the first section
explanation.

[REMOVE] L 104: This document is structured into five sections, the present one being

Section 1;-whieh-introduees-theprojeetonthne.

L 111ff This is just a plain repetition of what was said in line 105 and 106.

We acknowledge that the description of the background provided in the introduction is
pretty similar to the one already present in that section. We consider the background needs a
richer and more meaningful introduction.

[REPLACE] L 111ff:

Throughout this section, we present the tools and concepts that are used in this research.
This includes a definition for task aggregation, its forms, multiple purposes and particular
implementations. Also, we provide a review of Slurm—the workload manager present in all
the machines used in this work—and its default scheduling policy. Moreover, we introduce the
Autosubmit workflow manager and the EC-Earth3 workflow, alongside the metrics we used to
evaluate its performance.

Background

L 155 I do not get why the backfill algorithm plays a negative role. It is just designed to fill
gaps if possible to guarantee an efficient use of the whole system.

We acknowledge that we have not been entirely clear in explaining the impact of the
backfill algorithm on task aggregation. The algorithm does not directly penalize aggregated
tasks. The problem is that, by increasing the time window required by each job sent to the
scheduler, it becomes less likely that the backfill algorithm will find a slot that meets its resource



and walltime requirements. In such cases, the advantage that the backfill algorithm provides for

the smaller tasks in the machine is lost.

Despite this, curiously, we conclude later that “We observed that single jobs stood about
the same time, or less, in queue as their longer grouped counterparts despite the backfill
algorithm” (L 363,364). These are the changes we have made to clarify this issue:

[MODIFY] L 155: Therefore, the backfill algorithm-plays-anegatrverote-with-respeet-to-task

aggregation is more unlikely to find a spot for the aggregated tasks, thus increasing the
queue time because the aggregation could not take advantage of it.

L 187 is of an account: please rephrase.

[REPLACE] L 187/188: Because the lowest LF belongs to an account, the algorithm
recurses.

L 215ff s the detailed description of EC-Earth3 really necessary in this context here?

We agree that it is not necessary to go into as much detail about the model as it is about the
workflow, so we propose replacing the section on EC-Earth3 with a brief description of

Auto-EC-Earth3.

[REPLACE] L 213ff:

2.4 Auto-EC-Earth3

The workflow implementation of EC-Earth3 in Autosubmit, also called Auto-EC-Earth3
(Ferrer et al., 2025), is a complete end-to-end workflow which includes the compilation of the
various binaries, synchronization of the initial conditions, simulation, post-processing of
results, and diagnostics.

Below, in the Methodology section, we will include references to the articles on the
specific models as they are mentioned. This way, we also avoid discussing the coupled
EC-Earth3 models that are not involved in our experiments.

[MODIFY] L 245ff:

All simulations ran IFS (Buizza et al., 2018) with grid T255L91 and NEMO (Madec
and the NEMO System Team, 2022) with grid ORCAI1L75. The LIM3 model (Rousset et
al., 2015) was enabled on all supercomputers. In MareNostrum 4 we executed the



fully-coupled mode, having the PISCES (Aumont et al., 2015), LPJ-GUESS (Smith et al.,
2014), and TMS5 (van Noije et al., 2014) models enabled.

L 226, 227 Repetition from the introduction

We agree that the full names for the performance metrics can be removed since they have
been explained before.

[MODIFY] L 226/227:

Out of all the metrics that the authors introduce, we highlight the Stmutated—YearsPer
PaytSYPDy and the Aetwat-Stmutated—YearsPerBPay(ASYPD). The first represents the total
simulated time of the climate model, in years, divided by the runtime of the ESM in days. The
latter is similar, but added the time spent in queue and because of failures.

L 236 we tried: Did you succeed?

It is true that this causes confusion. In the “Limitations” section of our study, in L 329, we
stated that in the case of MareNostrum 5 this was impossible to achieve because one of the users
had a prior usage that could not be restored according to the scheduler’s policy. We believe that
the following modification makes the methodology clearer:

L 235: [...] running with Autosubmit, with the aim of having the same usage on both users
so that they had the same initial fair share, and to ensure both executions find the same
workload conditions.
L 236: Wetrred—tota

Methods

Why does a chunk size has to be 12 months? Why can’t it be 120? This would allow one to run
5 single jobs without the need of wrapping? Is there some limitation set by EC-Earth3 or any
of the internal components which stand in the way? Are there any other advantages using
chunk sizes of 12 and thus a wrapper size > 1 to reach the maximum allowed queue time?

At the workflow configuration level, it has been decided that the chunk size should be 12
months because this is a common configuration in the previous experiments with this model that
we have been able to analyze.



Regardless of this, defining smaller chunks has the advantage that post-processing
applications—which often run in parallel with the simulation—can receive the simulation output
in smaller batches, thereby reducing the time these tasks spend waiting for the corresponding
simulations to finish, since Autosubmit is capable of resolving dependencies between the
simulations and the post-processing tasks, even if the simulation tasks are wrapped.

Furthermore, in the event of an error on the computing node, there is a risk of losing the
simulation progress, so having smaller chunks would reduce the data loss.

At the task aggregation level, although defining a single 120-month chunk is possible in
EC-Earth3 and is also equivalent to defining wrappers consisting of 10 chunks of 12 months
each (in terms of simulated period, resource requirements, and computation time), we would lose
any logic that may have been implemented at the workflow level, such as the checkpointing
mechanism. To the best of our knowledge, not all models have this type of mechanism built in.

We believe that the response to the third comment in this document may provide greater
context.

How and where in the manuscript do you make use of Slurm parameters fair share, Level Fair
Share, and raw usage that you collected? Earlier on, you explained Level Fair Share. How is
this related to Fair Share and Raw usage mentioned in the figures. I am afraid that the reader
gets a bit lost here. A bit more guidance would be nice.

We appreciate the point of view. The fourth section (results) analyzes how the fair share
changes as our use of the machine increases, quantified as raw usage. Although we have also
calculated the Level Fair Share, these two metrics already allowed us to present conclusive
results. Therefore, we will remove the statement that we need to calculate it for the analysis:

[REMOVE] L 260: [...] we gathered some Slurm parameters, including fair share;evelEair
Share and raw usage [...]

In any case, the Level Fair Share values will remain available for readers interested in their
examination.

Regarding the “raw usage”, it is true that the term is not explicitly mentioned in the
explanation of the Fair Tree algorithm. We therefore propose the following modification:

[MODIFY] L 181ff: At each step, it sorts the children (either account or user) by the Level
Fair Share, which is the ratio of the account-priority assigned during the account creation with
respect to their utilization—namely raw usage.




Results and discussion

I interpret the differences in SYPD for the wrapped vs unwrapped cases as system fluctuations.
The percentage and speedup with a precision of up to two decimals (even though true for these
single cases) suggest an exactness which is questionable. I assume that these numbers are
rather volatile and depend on the overall load of the system at a given time.

We share the interpretation of these variations, given that the workflow pairs were run
under equivalent workload conditions, as suggested by the almost identical trends in fair share
over the course of execution. In this regard, we propose the following changes so that the reader
can understand this more directly:

[MODIFY] L 270/271: In the case of MareNostrum 4, we see that both simulations, the
reference and the wrapped one, had about the same SYPD metric, with a small difference
that we attribute to system fluctuations. This is expected because they are running the same
workload under the same machine conditions.

As for the decimal precision of the gain, it is currently not possible to quantify the impact
of such fluctuations on the final result. For this reason, we propose reducing the precision to one
decimal place to minimize the influence of this variability on our conclusions.

[MODIFY] L 24/25: [...] representing an improvement in the ASYPD of up to 23;64%23,0%
in the case of the platform with the highest congestion.

[MODIFY] Table 2:

Performance metrics
SYPD +62 7.6 +817.8 +43014.3 1434143 199219.9 24+6821.1
ASYPD F387.4 568 5.7 +30 143 +H42214.2 199+199 268320.8

[MODIFY] L 275: This also translates to an ASYPD of #387.4 for the wrapped experiment
and 5-685.7 for the reference.

[MODIFY] L 289ff: We observe in MareNostrum 4 that the difference between the SYPD and
ASYPD of the wrapped experiment is of 68:240.2 whereas in the unwrapped case it is 2462.1.
This equates to a relative difference of 3345%2,6% and 26-99%26.9%, respectively. The latter
value is in line with the overhead observed by Acosta et al. (2024).

[MODIFY] L 304/305: This is also reflected in the low spread of 6420.1 between SYPD and



ASYPD in the reference simulation.

[MODIFY] L 367ff: For instance, although all platforms had similar queue time reduction
rates, in MareNostrum 4, the improvement in the ASYPD—a standard performance metric of
the field—was of 23-64%23.0%, whereas in MareNostrum 5, it was only of 6:56%0.7%, or
even negligible in the case of MeluXina.

Figures 4, 5 and 6: The figure title is a repetition of the figure caption.

We have removed the titles from the three figures mentioned and updated their captions to
include the chunk size that was originally included in the titles:

[REPLACE]

e Caption of Figure 4: Fair Share and Raw Usage of Auto-EC-Earth3 with the
T255L91-ORCA1L75-LIM3-PISCES-LPJG-TMS5 configuration. 50 years simulated
with a chunk size of 12 months. Results for MareNostrum 4.

e Caption of Figure S5: Fair Share and Raw Usage of Auto-EC-Earth3 with
T255L91-ORCA1L75-LIM3. Simulating 40 years with a chunk size of 12 months.
Results for MareNostrum 5.

e Caption of Figure 6: Fair Share and Raw Usage of Auto-EC-Earth3
T255L91-ORCA1L75-LIM3. Simulating 50 years with a chunk size of 12 months.
Results for MeluXina.

Conclusions

You described task aggregation of rather homogenous tasks. If other tasks like postprocessing
were added would you expect similar benefits?

If post-processing tasks were added, we would expect similar results as long as a
vertical—or sequential—structure is maintained, such as the one we have tested in this study.

However, as mentioned previously, post-processing is typically run in parallel with the
simulation. While it is true that it could be added alongside the simulation using other
structures—such as the hybrid structures we briefly introduced in this study—we have no
evidence that this would yield any benefits in terms of scheduling beyond meeting the limits
defined for the Quality of Service.



Would there still be a benefit if all users on a congested system opted for task aggregation?
How much could be compensated by adjusting the SLURM parameters? Wouldn’t it make
more sense to use reservations to run those long experiments.

We understand the question and recognize that wrapping could reduce the throughput of
the system. But when we consider the climate simulations, with their strong temporal
dependency, we see that the simulations are considerably slowed down (by a factor of ten, as the
results of this paper show).

One possibility is the one the reviewer mentions, to request a reservation. But this is hardly
ever granted in the European research HPC infrastructure, where most climate simulations are
executed.

This takes our workflows to compete for the resources in Slurm. Ideally, the scheduler
would take into consideration all the current running tasks, the available resources, and the
follow up tasks, but it does not. And, looking into the parallel job scheduling literature, neither it
seems that it is feasible due to that the current implementation is already demanding, even more
if the scheduler has to look forward.

Therefore wrapping is the solution that the community has found to mitigate the issue with
queue time accumulating that much [1].

[1] Lannon, Kevin, et al. "Reshaping Analysis for Fast Turnaround: Leveraging Concurrency to
Reduce Latency in Late-Stage LHC Analysis Workflows." EPJ Web of Conferences. Vol. 337.
EDP Sciences, 2025.




390

395

Appendix A: Configuring an Auto-EC-Earth3 experiment in MareNostrum 5

The experimentation stage of this research consisted of running two experiments simultaneously, one with the wrappers enabled
and the other without. In this section we provide a guide to properly set up the wrapped experiment in the MareNostrum 5

platform. All workflows used throughout this study can be accessed in WorkflowHub. To do so, please check section “Code

and data availability”.
Al Experiment overview

The experiment was based on a test case which operated with a T255L.91-ORCA1L75-LIM3 configuration. According to Table
1, the workflow was configured with 40 chunks, each simulating 12 months-each, organized into 4 wrappers of 10 jobs.
In order to apply these modifications and configure the wrappers, the configuration files were edited as Table Al indicates.

This configuration files contain structured information about the workflow, in INT format. The experiment identifier was a 7d 4.

Table A1. Changes applied to the configuration files of the a7d4 (wrapped) experiment in MareNostrum 5.

Configuration file Modifications

autosubmit_a7d4.conf Added the wrapping policy in Fig. Al. It is flexible, with wrappers of 5 to 10 SIM jobs.

The count of retrials have been adjusted to 6, and email notifications have been also set

up.

expdef_a7d4.conf Defined a startdate, 19900201, a member, fc00, and 40 chunks of 12 months, as the Fig.

A2 indicates.

Jjobs_a7d4.conf Deleted unnecessary steps in the workflow and cleaned their dependencies. The
EXTENDED_HEADER key for the SIM tasks was filled with the path to the header script

that collected the Slurm share metrics described in the methodology.

platforms_a7d4.conf Placed the platform details, such as the hostname, username, scheduler, and account.

proj_a7d4.conf Disabled several flags associated with the jobs previously deleted.

The files mentioned in the table, with all configurations already set, can be found in the conf directories of the experiments.

[wrapper]

TYPE = vertical
JOBS_IN_WRAPPER = SIM
MIN_WRAPPED = 5
MAX_WRAPPED = 10
POLICY = flexible

Figure A1. The wrapping configuration for the wrapped workflow in MareNostrum 5.
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[experiment]

DATELIST = 19900201
MEMBERS = fc00
CHUNKSIZEUNIT = month
CHUNKSIZE = 12
NUMCHUNKS = 40
CALENDAR = standard

Figure A2. The experiment configuration for the wrapped workflow in MareNostrum 5.
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