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Abstract

Reproducibility is fundamental to scientific research, but can be par-
ticularly challenging in research that involves High Performance
Computing (HPC) due to the unique characteristics of supercom-
puters. Performance-based metrics such as execution time, energy
consumption, and throughput further complicate reproducibility,
especially on shared systems.

In this paper, we present our experience implementing a repro-
ducibility initiative at SC24, with particular emphasis on changes
made compared to prior SC conferences. We outline HPC-specific
challenges, describe the measures adopted to address them, and
reflect on the limitations of reproducibility badges. Faced with the
constraints of the existing badging nomenclature, we discuss our
implementation of a reproducibility report, which aims to provide
more context about the reproducibility of each paper. We conclude
by recommending that the “Artifact Replicable” badge be dropped
by HPC conferences at this time, and discuss alternate ways of
ensuring replicability evaluation.
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1 Introduction

Reproducibility is a key element in furthering scientific research.
Reproducing scientific studies is essential to ensure that findings
are reliable and to build confidence within the broader community.
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In the context of High Performance Computing (HPC), reproducing
results can be particularly challenging due to the individual prop-
erties of supercomputers, which can make it difficult to replicate
results on different machines because of their varying architectures
and software environments.

One important aspect of HPC research is often the target metrics,
which are commonly performance-based. Papers and the methods
that are developed are evaluated based on their performance on a
specific machine, which could be the time to solution, the energy
consumption, or the throughput. Solving a problem fast with less
energy is as important as solving it at all. This makes it difficult to
reproduce results as performance reproducibility is inherently chal-
lenging [11, 13], especially on multi-user supercomputers managed
by batch scheduling systems such as Slurm [29].

In this paper, we present our experience in implementing a re-
producibility initiative at the 2024 Edition of the IEEE/ACM Inter-
national Conference for High Performance Computing, Networking,
Storage, and Analysis (SC24). We discuss the challenges specific to
HPC and SC, and the solutions we implemented to address them
and reflect on the lessons learned from our experience.

Our main contribution is to raise awareness on the limits of
reproducibility badges within the HPC community, discuss our
experience addressing these limits with a reproducibility report.

In Section 2, we present related work on Reproducibility badges,
along with the history of reproducibility in the SC conference series.
Then we provide a brief overview of the challenge of reproducibil-
ity for High-Performance Computing (HPC) in Section 3 from a
practical perspective and also when considering their evaluation.
Next in Section 4, motivated by these challenges we discuss the
changes that we made by introducing the reproducibility report
and the limits of the report. Finally, based on this experience we
provide concluding remarks in Section 6.

2 Reproducibility and Recognition Badges

In this paper, we use the term “reproducibility” to mean that the
results of a study can be reproduced subsequently by other re-
searchers. Thus, we use the term “reproducibility” interchangeably
with “replicability” and “repeatability”, as our primary interest is in
the ability to reproduce scientific results. However, upon closer ex-
amination of the literature, there are important distinctions among
these terms. About a decade ago, ACM defined the Artifact Review
and Badging process [1]. In particular, ACM clearly distinguishes
between the terms “repeatability”, “reproducibility”, and “replica-
bility”. In the latest version of the ACM Review and Badging guide-
lines [1], the concept of reproducibility is refined by distinguishing
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who is conducting the experiments and what type of experimen-
tal setup is used. In particular, the ACM defines these three terms
as follows:

e Repeatability: Same team, same experimental setup.
o Reproducibility: Different team, different experimental setup.
o Replicability: Different team, same experimental setup.

With these definitions, ACM follows the suggestions of National
Information Standards Organization (NISO) [21].

The IEEE has also been an early adopter of reproducibility badges.
For example, the IEEE Transactions on Parallel and Distributed
Systems (TPDS) introduced a reproducibility badge in 2019 [22],
where authors can “earn a reproducibility badge by submitting their
associated code for post-publication peer review.”

Reproducibility badges are a way to recognize the effort of au-
thors to make their work reproducible. Conferences and journals
can use badges to indicate the level of reproducibility of a paper.
For the following discussion, authors of accepted papers at SC24
could apply for three different reproducibility badges:

(1) Artifact Available: The artifact is permanently archived in
a public repository.

(2) Artifact Functional: The artifact provides enough informa-
tion to exercise the artifact’s components.

(3) Artifact Replicable: The artifact can be used by other re-
searchers to reproduce the key results of the paper.

Authors could apply for all three badges; badges were ultimately
awarded based on evaluations by reviewers from the reproducibil-
ity committee who assessed the quality and executability of the
artifacts provided by the authors. Therefore, an accepted paper
could receive one, two, or three badges. For SC24, the badges were
incrementally awarded, i.e., if a paper received the Artifact Repli-
cable badge, it also received the Artifact Functional and Artifact
Available badges.

2.1 History of Reproducibility at SC

The IEEE/ACM International Conference for High Performance Com-
puting, Networking, Storage, and Analysis series, a.k.a SCis one of the
leading conference series in the HPC community. The 2024 edition
attracted more than 18, 000 people. In the rest of this work, when we
talk about SCXY, we mean the 20XY edition of the SC conference.

Historically, as a flagship conference in HPC, SC has been open
to modifying and updating its processes, such as the one we de-
scribe here, for the betterment of the broader field of HPC. Often
those modifications are implemented on a trial basis and evaluated
to determine whether the change achieved its desired objective.
As a result, many other conferences often follow the lead of SC
and implement similar process improvements after SC tries and
evaluates them.

The Reproducibility Initiative for the SC conference series has its
roots in the SC15 conference, where authors were invited to submit
an Artifact Description Appendix (AD) after the conference.! Since
then, the Reproducibility Initiative has evolved significantly, where
detailed information about the respective initiatives can be found
on the SC conference webpages. At SC16, the AD appendix was
introduced as a way to provide additional information about the
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artifacts used in the paper. At this time, the appendix was limited
to two pages and could only be used positively to favor a paper if it
was needed to distinguish between two potentially accepted papers
during the review process. Only nine papers included an artifact
description in the proceedings [20].

The initiative for SC17 went one step further, as the Artifact
Description Appendix was required to be considered for best paper.
In addition, another appendix was introduced at this conference,
which was the Computational Results Analysis Appendix, which
later became the Artifact Evaluation Appendix (AE). At SC19, the
Artifact Description Appendix was mandatory for all submitted
papers, while the Artifact Evaluation Appendix was optional. A
special AD/AE evaluation committee was introduced to review
the AD/AE appendices, which was composed of 11 members. This
committee increased to 14 members for SC20, and the number of
members was further increased to 48 for SC21. SC21 also introduced
the first reproducibility badges. At SC23, the number of members
was further increased to 60, to accommodate the increasing number
of artifacts.

At SC24, the SC24 Reproducibility Initiative first required the
authors to clearly state the key results of their paper in the AD
appendix, and which paper elements reflect these key results (e.g.,
figures, tables, etc.). The SC24 Technical Paper Reviewers were also
asked to confirm or identify which results should be attempted to
be reproduced by the Reproducibility committee. Finally, a new
reproducibility report, which is a non-anonymous and public report
written by the reproducibility committee members to document
which key results could be reproduced and why certain badges
were awarded, was also introduced.. The number of reproducibility
committee members was substantially increased to 101 owing to
the significant amount of work required during the reproducibil-
ity review.

Separately and in addition to the development of appendices,
another major part of the reproducibility initiative at SC has been
the reproducibility of a selected paper from the previous year by
the student cluster competition teams?. The inclusion in the com-
petition started in SC16 based on a SC15 paper. This aspect of
reproducibility at SC will not be discussed further in this paper.

2.2 Related Work

Reproducibility has been an important topic in the Computer Sci-
ence community for many years [6]. With a focus on the area of
Parallel Computing, Hunold and Traff [14] discuss the lack of re-
producibility and the need for improving the reproducibility in this
field. In this report, they highlight four key challenges: clearly defin-
ing reproducibility, determining whether (and how) reproducibility
impacts scientific progress, enforcing stricter publication rules, and
improving software tools to better support reproducible research.

The SC conference series was among the first to adopt appendices
for detailing artifact descriptions and evaluations. In 2021, Plale
et al. [24] presented survey results from the SC community on
reproducibility. The survey collected data from individuals who had
participated in the SC17, SC18, or SC19 technical programs. One of
the main findings was that the “SC community reproducibility effort

Zhttps://sc16.supercomputing.org/2016/03/16/sc16-explores-reproducibility-
advanced-computing-student- competition- michela- taufer/index.html
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has contributed to higher levels of awareness” of reproducibility
within the HPC community.

A recent study by Guillauteau et al. [10] surveyed almost 300
articles from five leading conferences on parallel and distributed
systems held in 2023 (CCGrid, EuroSys, OSDI, PPoPP, and SC). In
particular, they focused on the longevity of artifacts. For example,
the authors investigated how many artifact URLs are still func-
tional, only one year after the publication of the articles. With
respect to the reproducibility of the artifacts, the authors observed
challenges with properly specifying software dependencies and
relying on classical package managers. The authors also stated that
the “community could greatly benefit by adopting workflow man-
agers.” Finally, they proposed a “new badge to reward artifacts that
will withstand the test of time.” [10].

Krassnitzer [18] made similar observations during a reproducibil-
ity study of SC24 papers that applied for the Artifact Replicated
badge and were potentially reproducible on Chameleon Cloud [17].
After a detailed investigation of 18 papers, Krassnitzer compiled
a list of suggestions to improve artifact reproducibility, including
enhancing the documentation for artifact evaluation, clearly spec-
ifying software dependencies, improving access to experimental
data, and explicitly stating the expected results of the experiments.

In a 2020 blog entry, Beller® clearly explains why he will no
longer review artifacts. One of the major challenges he identifies is
the significant time required to reproduce a paper’s results, as many
artifacts do not work out of the box and often lack a “step-by-step
walkthrough on how to get the paper’s results”

3 Challenges of Reproducibility for HPC

To provide background on the decisions that were made for the
Reproducibility track of SC24, we start by discussing challenges of
reproducing results in the HPC community and constraints specific
to the SC conference series.

3.1 General Challenges to Reproducibility

We have seen some of the challenges related to reproducibility
which were well summarized by Beller (see Section 2.2).

In practice, from a conference perspective, one of the challenges
is determining the appropriate size of the reproducibility committee.
Too few reviewers impacts their individual review workload and
hence the quality of their reviews given the limited time available
for the review. Conversely, recruiting a large number of reviewers
to manage the individual workload can also be challenging for the
committee chair(s). In addition, with a large committee, creating
a unified strategy for the review, communicating their expecta-
tions, and ensuring sufficient review quality is a challenge for the
committee chair(s).

The reproducibility review process also continues to be a work-
in-progress under constant evolution. As a result, and likely due to
the changing requirements, our observation is that many authors
and reviewers alike do not follow the instructions given, which
further complicates the process. This may not be surprising: for the
past eight years, the reproducibility process at SC has been evolving
rapidly with significant changes nearly every year, compared to the
Technical Paper review which has largely remained constant with

3https://inventitech.com/blog/why-i-will-never-review-artifacts-again/
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Table 1: SC badge statistics from SC21 to SC24, showing the
number and percentage of papers that received each badge.

No badge Available Functional Replicable Num. Papers

SC24  21(21%) 81(79%) 47 (46%) 25 (25%) 102
SC23 30 (33%) 60(67%) 46 (51%) 33 (37%) 90
SC22  19(23%) 62(77%) 49 (60%) 36 (44%) 81
SC21  32(33%) 66(67%)  52(53%) 38 (39%) 98

only minor changes each year. As a result, paper authors who have
submitted previously may incorrectly expect that both processes
remain unchanged year over year.

3.2 Challenges specific to HPC

There are several challenges to reproducibility that are unique to
very large HPC environments. One of the obvious limitation is the
scale of the experiments done for some of the work presented. In
extreme cases, such as papers that are contenders for the Gordon
Bell prize, ¢ reproducing experiments is simply not possible (e.g.,
no other machine exists of the equivalent capability to run the sim-
ulation), or reproducing them is deemed too difficult or expensive
(e.g., another comparable machine exists, but the reproducibility
reviewer cannot gain access to it in a timely fashion, or the compu-
tational requirements of the simulation outweigh the value of the
reproducibility experiment).

In addition, there is a fundamental challenge related to the main
metrics of HPC: performance, or time to solution [11, 13]. Applica-
tions are often tailored to the use of their specific HPC resources
in order to reach the peak performance of a particular machine.
Hence reproducing the numerical results on a slightly different
machine (even one with the same underlying compute hardware
but a different type of network, for example) will not give similar
performance.

These challenges show the struggle of awarding reproducibil-
ity badges to HPC papers; most HPC papers submitted to SC fall
into one of these two categories. Yet, the HPC papers that pose
significant reproducibility challenges are often those for which
demonstrating the reproducibility of results is crucial to the re-
search.

Limits of badging system for HPC. We discussed in Section 2.2
the limits of the Artifact Available badge as shown by Guillauteau
et al. [10] and the fact that reproducibility artifacts often do not
survive the test of time. With the challenges articulated above,
we believe that these also demonstrate the primary limit of the
badging system for our field: the Artifact Replicable badge is too
binary. Within the HPC community, it is our impression that very
few papers would be considered replicated by the ACM definition
of Reproducibility in Section 2.

We also studied badge statistics since SC started to award them
to its accepted papers. (see Table 1). Prior to SC24, almost 40% of the
accepted papers received the badge Artifact Replicable. This seems to
contradict our position that reproducibility in HPC is particularly

“The Gordon Bell prize, https://awards.acm.org/bell, is a prize that often rewards peak
performance or special achievements in scalability and time-to-solution on some of
the largest HPC machines.


https://inventitech.com/blog/why-i-will-never-review-artifacts-again/
https://awards.acm.org/bell

ACM REP ’25, July 29-31, 2025, Vancouver, BC, Canada

hard. This number went down to 25% in SC24. We believe, and
informal discussions with reviewers seems to confirm, that this
decrease was due to the communication with reviewers about the
expectations required to receive an Artifact Replicable badge.

Finally, another limit of the binary aspect of badges is the expec-
tation from authors that they should receive them. Indeed, given
the evolution of the evaluation of science, there is an important
risk that they become “indicators”, creating well-known perverse
effects that risk making them useless [2, 4, 15]

3.3 SC-Specific Challenges

In addition to the general challenges associated with reproducing
research done on or with HPC computers, there are a handful of
challenges associated with the SC Technical Paper review process
that may not be generalizable to other HPC venues.

Review committe organization. Within the SC conference organi-
zation, the merit review of a technical paper is conducted by the
Technical Paper committee, and the evaluation and awarding of the
Reproducibility Badges is conducted by the Reproducibility Com-
mittee. The primary benefit of separating these two committees is
that it reduces the workload for all persons. The Technical Papers
committee already must thoroughly review seven to eight papers
per person within a timeframe of approximately 45 days. The Re-
producibility evaluation is also on a fairly short timeframe and can
often require significant time on the part of the Reproducibility
reviewer if technical challenges are encountered or if the artifact
is not easily reproduced. A secondary benefit of separating these
two communities is that it allows the Technical Paper review to
be double-anonymous; whereas there are benefits to having the
reproducibility evaluation be open (discussed in Section 4.4).

One drawback of this separation is that often the Reproducibility
reviewers are often not as familiar with the paper and may not fully
understand the main results of the paper that should be reproduced
without investing additional time.

Timeline. A second challenge within the constraints of the SC
conference organization is the review and publication timelines.
The SC conferences prefer to have the conference proceedings avail-
able by the start of the conference. As a result, the reproducibility
evaluation must occur after the papers have been reviewed (ending
in mid-June) and before the proceedings deadline (usually early
August), during a time period when many potential reviewers may
have other commitments. Because of the compressed timelines, the
number of papers that are submitted versus the number ultimately
accepted, and the time required for the reproducibility review, only
accepted papers are evaluated for replicability.

Unique hardware requirements. One of the central challenges of
the reproducibility initiative at SC is hardware access. Many papers
report performance results as their primary contribution, often
obtained on highly specific hardware configurations. To mitigate
this issue, the Chameleon Cloud [17] offers a valuable platform
for sharing computational artifacts between authors and reviewers.
Chameleon has previously supported SC reproducibility efforts and
provides a broad range of computational resources to the commu-
nity. However, specialized hardware—such as high-end GPUs—is
typically in high demand. Because these resources are shared, they
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are not readily available on short notice. Reviewers must often
reserve such nodes weeks in advance. As a result, reproducibility
reviewers must adapt their schedules and plan significantly ahead
to ensure resource availability for conducting timely evaluations.

4 SC24 Reproducibility Initiative: Vision,
Implementation, and Lessons Learned

In this section, we start by discussing our vision of the role of re-
producibility evaluation in the SC24 conference and the concrete
actions that were taken towards realizing our stated goals. We
conclude with a handful of lessons learned and recommendations
for others who may be considering implementing a reproducibil-
ity initiative.

4.1 Reproducibility: Ideals versus Practicalities

Reproducibility is at the core of the scientific process: for a result
to be accepted, other scientists should be able to replicate it. This is
the goal that we aim for: ideally, we would like all published results
to be reproducible.

However, a reproducibility track should be evaluated also con-
sidering the effort required on the part of both the authors and the
evaluators, and compared to how well the articulated goal is or
is not achieved. When we implemented the reproducibility track
in the SC24 conference, our goal was not to validate that all the
accepted work was reproducible. If that had been the primary goal,
all papers that could not be fully reproduced would have been re-
jected, and we have already stated in Section 3 many of the reasons
that reproducibility is particularly challenging within HPC.

This is the difference between ideal and practical reproducibility.
For SC24, our primary goals within the Reproducibility track were
to encourage and promote reproducible research within the SC com-
munity. This is why the SC reproducibility process was designed
with incentives such as badges and a requirement of an artifact
appendix for best paper finalists rather than the binary output of a
reproducibility process.

4.2 Simplifying the Authors’ Job

Although reproducibility of scientific research is widely spoken
of within the community in positive terms, we conjecture that
it is often an after-thought during the preparation of a scientific
paper. One explanation for this may be that the creation of the
artifact appendices is still very much in the development and de-
bugging phases.

In past SC conferences, several solutions have been tried to im-
prove the quality of the reproducibility appendices, such as delaying
the time at which the authors submit their appendices so it does
not compete with the main paper (starting in SC22), or including
fill-in boxes directly in the submission system to automatically
generate it (SC22).

For SC24, we maintained the delay in the submission of both ar-
tifact description appendix (two weeks after paper submission) and
the optional artifact evaluation appendix (only optionally submit-
ted after paper acceptance). However, we abandoned the automatic
generation of the appendices due to the challenges of writing a
LaTeX webcompiler.
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Artifact ID  Contributions Reproduced

Supported Paper Elements
Ay Cy Figure 7a—c
A, Cs Figure 8

Figure 1: Example of an artifact identification table in pa-
per [19].

Artifact ID Available Functional Replicated
Aq ° . .
Ay . ° .
Badge awarded yes yes yes

Figure 2: Example of an artifact review table in the Artifact
Evaluation Report [25] for paper [19].

The SC23 reproducibility chairs began standardizing the repro-
ducibility appendices to help authors understand the expectations.
For SC24, we required authors to explicitly identify provided arti-
facts, specify which contributions these artifacts supported, and
indicate the exact results in the paper that could be reproduced (see
Figure 1). Additionally, we provided a detailed description of the
reproducibility process on the SC public website®.

Finally, one of the challenge was the lack of clear information
shared from one year to the other. In SC24 the reproducibility chair
documented the entire reproducibility evaluation process so that
future chairs can refer to and modify it: https://github.com/hunsa/
sc24-repro.

4.3 Simplifying the Reviewers’ Job
One of the main challenges of the reproducibility evaluation com-
mittee is to recruit committee members due to the time require-
ments necessary for a thorough review and the timeframe under
which the review must occur (see Section 2.2). In the past at SC,
these reviewers have mostly been early career researchers (PhD
students in their final years, postdocs, etc.), with the idea that this
gives them a first experience into reviewing papers.

In order to make this simpler, we have implemented several
modifications to the artifact evaluation process in an effort to reduce
the overall time requirement of the evaluation process.

Non anonymity of reviewers with respect to authors. Historically,
researchers are accustomed to at least a single-anonymous re-
view process (peer reviewers are not known to the authors). The
question as to whether to maintain single-anonymous (or double-
anonymous) reviews in reproducibility has been an important ques-
tion [27]. At least single-anonymous reviews has the benefit of
giving the reviewer the ability to be frank and open in their reviews
without fear of retribution.

Anonymity in the reproducibility track raises several challenges,
but most importantly it makes the job of the reproducibility com-
mittee much harder. While the job of the reviewer could stop once

Shttps://sc24.supercomputing.org/program/papers/ad-ae-appendices/, accessed June
2025.
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they hit a blockade, it would go against our goal of improving the
scientific quality and reproducibility of the papers (Section 4.1). In
past SC conferences, the overall program and reproducibility chairs
wanted to keep this anonymity, hence reviewers would ask their
questions to the reproducibility chair who would then transfer the
question to the authors.

For SC24, our vision however was different. Because the only
papers that are reproduced are already accepted papers, we believed
that the possible conflict related to non-anonymity of reviewers
is less present. Hence, we determined that the cost of anonymity
compared to the drawbacks was not worth it. The main advan-
tages of breaking the anonymity of the reviewers is that reviewers
could have the opportunity to gain access to specialized HPC hard-
ware (e.g., supercomputers or novel architectures) if needed for
the evaluation. This opportunity was used at least once [5]. In ad-
dition, it shortened the iterative question-and-answer exchanges
between the reviewers and authors when technical obstacles in the
evaluation were encountered [23].

Reducing the review load. In past SC conferences, qualitative
feedback from many of the reproducibility reviewers was that the
time requirement to conduct a single evaluation was large, with
some reviewers taking days or weeks to complete the review or
to eventually give up. Because the reproducibility reviewers are
often very early career researchers, this could be a detriment to
their career, particularly when there is little external recognition
for this service. To this end, we implemented several practices
with the goal of reducing the time commitment required by each
reproducibility reviewer.

First, we set an upper bound on the amount of time for each
paper evaluation, limiting it to eight hours or a single working
day. This time did not include the time for the actual experiments
(wallclock time on a computer), but did include the time required
to understand what should be reproduced, to set up the experi-
ments on the appropriate hardware including any needed software
environment, and to write the reproducibility report. Second, we
reduced the number of papers each reviewer should evaluate to two
papers per reviewer, which implied increasing the overall size of
the committee. And finally, we provided a “Reproducibility report
template” (described in more detail below) that the reproducibil-
ity reviewers used to document their efforts in a consistent and
concise way.

Partnering with Chameleon Cloud. Chameleon Cloud is a cloud-
based infrastructure that has supported the SC Reproducibility
Initiative for several years. It provides access to real HPC hardware
hosted at institutions such as the University of Chicago and the
Texas Advanced Computing Center (TACC).

A key advantage of Chameleon for the SC Reproducibility Initia-
tive is that its computational infrastructure can be shared between
authors and reviewers. Chameleon allows authors to package their
artifacts in a reproducible manner, either by saving and restoring
full OS images or by programmatically configuring hardware and
software environments using tools such as Jupyter notebooks.

While Chameleon Cloud is a powerful platform for reproducibil-
ity, it requires users to learn how to use it effectively. Reproducibility
is not automatic and comes with a learning curve that both authors
and reviewers must overcome. To support this, the Chameleon team
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hosted two webinars prior to the review period to explain how to
use the system and how to package artifacts properly.

While Chameleon Cloud facilitates the setup of hardware and
software environments [16], the actual software artifact must still be
packaged by the authors. One of the main challenges in this process
is managing software dependencies. Several HPC-specific package
managers are available to assist with this task, including Spack [9],
EasyBuild [12], and Guix [7]. For SC24, several members of the
Reproducibility Committee with experience using Guix provided a
detailed guide to support its use.®

4.4 Introduction of the Reproducibility Report

The largest change that we introduced in SC24 was the introduction
of the reproducibility report. This goal of this report is to describe
the reproducibility process, what was reproduced and to what ex-
tent, what was not reproduced, and why. This report was motivated
by our concerns about some of the limits of badges, particularly in
terms of interpretability: If you do not have access to the full scale
required to reproduce a result, but are able to reproduce it at the
scale available to you, should this paper receive a “result replicated”
badge? Would two different reviewers award the same badge? We
wanted to provide more information about what was and what
was not evaluated when the badge was or was not awarded. We
provided authors and reviewers a template to ensure that all re-
ports were consistent and to simplify the report-writing process
for the reviewers.

Non-anonymous report. After deciding that reviewers could share
their identity with authors (see Section 4.3), we also encouraged
reviewers to include their names on the public report. It was our
belief that this would showcase their contribution, particularly
given the fact that most reproducibility reviewers are early career.

Open reviews had been shown to make reviewer recruitment
harder [28], although this data is quite old and may not be still ap-
plicable given the evolution of science and new journals appearing
with open reviews (e.g., Journal of Open Science Software [26]).
Hence we had expected the same risk with the introduction of the
reproducibility report. To mitigate this concern, all reproducibility
reports were co-authored by two reviewers, and we added a dis-
claimer giving the context of the reproducibility evaluation (such
as limited time), see Figure 3.

The introduction of this (optionally) non-anonymous report did
not impact reviewer recruitment. At the time of the invitation, com-
mittee members were informed about the report and the fact that
they could not be anonymous. In 2024, recruitment acceptance
ratio was similar to the ones of 2023 and 2022. Of the 82 Repro-
ducibility Reports published in the SC24 proceedings, 6 reports
were anonymized or partially anonymized (i.e., one reviewer out of
two remained anonymous).

Publication. The Reproducibility reports were published as sup-
plementary material on IEEE’s webpage, associated with each of the
accepted papers (that requested badges). This additional effort did
create a small amount of overhead on the SC24 proceedings chair.

Shttps://gitlab.inria.fr/guix-hpc/sc24-reproducibility- initiative
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Disclaimer: This Artifact Evaluation Report was crafted by volunteers
with the goal of enhancing reproducibility in our research domain. The time
period allocated for the reproducibility analysis was constrained by paper
notification deadlines and camera-ready submission dates. Furthermore, the
compute hours in the shared infrastructure (e.g., Chameleon Cloud) available
to the authors of this report were limited and restricted the scope and
quantity of experiments in the review phase. Consequently, the inability to
reproduce certain artifacts within this evaluation should not be interpreted
as definitive evidence of their irreproducibility. Limitations in the time
allocated to this review and the compute resources available to the reviewers
may have prevented a positive outcome. Furthermore, reviewers assess the
reproducibility of the artifacts provided by the authors; however, they are
not accountable for verifying that the artifacts support the main claims of

the paper.

Figure 3: Disclaimer to reproducibility report

4.5 Identifying Key Results to be Reproduced

Finally, the last question that we asked ourselves was about the
result that should be reproduced. The ACM definition[1] of the
“Artifact Replicable” badge states: The main results of the paper have
been obtained in a subsequent study by a person or team other than
the authors, using, in part, artifacts provided by the author.

However, it raises the question on how to identify what the re-
producibility committee should evaluate. As described earlier, the
authors provided a clear and concise table in the Artifact Descrip-
tion detailing the artifacts provided and the results that they were
to reproduce.

To corroborate the information provided by the authors, we
asked a new question of the paper reviewers:

Assuming the paper is accepted, and assuming unlimited re-
sources: what is/are the key result(s) of this paper that the repro-
ducibility committee should focus on (it can be a Figure, a Table
or other artifact in the paper). This comment will not be shared
with the authors.

Together, these two pieces of information were available to the
reproducibility committee to give them direction on what to focus
on in their evaluations.

4.6 Lessons Learned and Recommendations

The SC24 Reproducibility Initiative was another step, building on
the work of several prior years, to encourage the SC community
and the HPC community writ large to further embrace reproducible
science. The process continues to evolve and will continue to need
further contributions from the community. While we are satisfied
with the progress and improvements made this year, we have sev-
eral recommendations for the community to consider for future
instantiations.

Completeness and availability of the reproducibility report. For
SC’24, due to our own workload and for acceptability, we reduced
the expectations on the reproducibility reports.

If the report is independent of the paper as we chose to make
them, then they should ideally be thorough, reminding the reader
of the paper claims, and with performance figures. Currently the
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Figure 4: Report for the paper “Optimizing quantum fourier
transformation (qft) kernels for modern nisq and ft architec-
tures” on IEEE’s website: https://ieeexplore.ieee.org/abstract/
document/10793127 (accessed Apr. 2025).

performance can be well described, see for instance the “results
replicated” report by Exposito and Zhou [8] which discusses the
fact that “The results obtained for the baseline (...) vary very slightly
with those shown in the paper. According to authors, this behavior is
expected due to the use of random seeds”, but producing the actual
data would likely help.

Another concern is their visibility. Currently the reports are
extremely hard to find: they appear in a supplemental section on
the IEEE website (see Figure 4).

Recommendation: If conference organizers choose to include
a Reproducibility Report that documents the results of a repro-
ducibility evaluation and chooses to keep them as an independent
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publication separate from the paper itself, then they should have
their own DOIs and proceedings.

However, our recommendation is to include them as supple-
mentary material to increase their visibility, particularly to the
readership of the papers.

Artifact Replicable badge. Even with limiting the time commit-
ment for each reproducibility review, awarding the Artifact Repli-
cable badge is a substantial amount of work. In addition, increasing
the number of reviewers creates a major load on the chair of the
committee, as they need to deal with the human challenges, such as
making sure that people have read and understood the instructions,
that they attend any information sessions or seminars, keeping
track of late reviewers, etc.

The overall review and publication timelines makes it particu-
larly challenging. After this experience, we recommend for confer-
ences that offer these badges to drop the Artifact Replicable badge.

Recommendation: Conferences should drop the Artifact Repli-
cable badge from their paper evaluation process in the conference
year, and instead focus on the two other badges. This Artifact
Replicable badge should be an independent work, reviewed, and
should be awarded separately and much later in the process by
the societies.

An alternative solution would be for conference of year N + X
to be in charge of reproducing their work from year N that have
had the most influences, for instance the 10% most cited work
of year N, with a report appended to the paper discussing the
process.

Dropping the Artifact Replicable badge would allow the confer-
ence to go back to a smaller reproducibility committee because of
the considerably reduced workload. The HPC community could
have a journal dedicated to work reproducing (or not reproduc-
ing) previous results, which could also generate more scientific
discussion [3]. This process could be author-based, i.e., authors
submitting their work to be reproduced to obtain the badge, or
reviewer-based, i.e., other contributors deciding to reproducing a
work. The journal could publish report similar to the one described
in the previous section.

5 DPost-badge Reproducibility

Badges were a good first step towards encouraging authors and
our community to think about reproducibility in HPC. But as the
reproducibility in HPC evolves and matures, we suggest that we
want to seek a solution that values the importance of all the aspects
of reproducibility, including
o The considerable effort of the person reproducing the work;
e Reproducibility of the reproducibility process itself;
e Documenting the reasons for non-reproducibility (e.g., was
the work too computationally intensive to be reproduced);
e The unique and differing challenges different reproducers
can encounter.

For papers where the main contribution relies strongly on compu-
tational results or on a concrete practical implementation, we recom-
mend a process that separates functionality from reproducibility:

e Functionality of artifacts: At the time of the acceptance
of the work, reproducibility reviewers only check whether
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artifacts are available and functional. These elements should
take a greater importance in the acceptance of the paper, i.e.,
when artifacts are not functional but the reviewers believe
that they should be, this could be grounds for rejection. It
also means that this step may need to go back to paper
reviewer, or there should be a discussion between artifact
reviewers and papers reviewers around which results need
to be functional.

e Reproducibility of artifacts Editors should encourage the
publication of reproducibility reports with at least the fol-
lowing properties:

— Brevity: Preparing the report itself does not need to take
more than one hour, and the relation between the repro-
duction and the initial work should be clear. The submis-
sion could be based on the template we have designed for
the reproducibility report;

— Availability: The accepted (non-)reproduction reports should
be paired somehow to the original work, keeping in mind
that several groups may want to reproduce the same work
and may have different results. Hence we do not recom-
mend for these reproduction reports to be appended to the
paper. A solution would be to have a dedicated section on
each paper webpage about reproduction. Similarly, paper
aggregators such as Scholar’ could make these reports
more visible in dedicated sections when providing results.

Practical implementation of reproducibility journals. There are
many important questions to answer when it comes to the practical
implementation of journals dedicated to reproducibility reports.
For example, who determines who submits or authors the report?
Are reproducibility reports peer-reviewed, and if so, what are the
peer-review criterion?

In our opinion, these reports, and thus these potential journals,
are not evaluating the science or methodology itself because that
has already been peer-reviewed through the original publication.
We assert that these reproducibility reports should only require
minor editing and oversight. If the report makes a claim about
reproducibility or non-reproducibility of an artifact, subsequent
reproducibility reports will confirm or refute that claim. Thus our
recommendation is that these contributions should only receive
very light review, i.e., copy-editing. This is also why, whenever
using a template whenever possible is recommended.

Another natural question is the relationship with the initial
authors of the papers. Should they be able to provide input to the
reproducibility report? There are several answers to these. A natural
answer is to say that they do not need to. However, it may make
it more acceptable to our community to give an opportunity for
authors to rebut the reproduction.

To conclude, from a practical perspective there are of course more
practical corner cases to solve, but if we want to go forward we
want to try and see those corner cases and solve them as they come.

6 Conclusions

Reproducibility badges have long shown their limits. This could
have been expected since we have known for a long time that a

"https://scholar.archive.org/
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quantitative, objective-based evaluation alone of science does not
work. Science also needs a qualitative evaluation. In addition, repro-
ducibility is much harder than what one may think. Yet, without
reproducibility, we are not doing science.

At SC24, we have experimented with a reproducibility report to
propose a more qualitative alternative to badges. We have analyzed
its limits, mainly its lack of visibility and the fact that it did not
solve the limited time that reviewer should be expected to dedicate
to reproducing results. Based on these observations, we have made
recommendations, including that conferences should not be offering
the Artifact Replicable badge for papers that have just been accepted,
The process for this last badge should be separate, and we should
accept as a community that it takes a lot of time, and that maybe it
should be done only for a subset of papers.
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