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Reproducibility in Computer Science 'I'I.I'I'I
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Artifact Evaluation TI-ITI

Goals
e Raising awareness for reproducibility in our community

e Rewarding papers and authors that make their research repro-
ducible

Means
e ACM definition for reproducible research:

1. Repeatability: Same team executes experiment using same setup
2. Reproducibility: Different team executes experiment using same

setup
3. Replicability: Different team executes experiment using different
setup
e In 2015, ACM started its initiative to introduce badges to reflect dif- ACM reproducibility badge

ferent qualities of reproducibility
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Artifact Evaluation — The Process

Preconditions for artifact evaluation

e Conference offers artifact evaluation (AE)
e Enough people willing & capable to evaluate the artifacts

Typical process of AE

e Authors of papers are invited to AE after paper has been accepted
e Authors prepare AE of their paper for evaluation (typically a few weeks after acceptance)
e Artifact evaluators evaluate artifacts (approx. 4 weeks)

e Authors and artifact evaluators communicate regularly & anonymously
e Authors improve artifacts during process

e Papers are awarded badges based on AE reviews

Goal: AE improves/ensures the quality of artifacts
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Artifact Evaluation — The Badges 'I'I.I'I'I

¢ Available: Relevant artifacts of the paper are publicly available
e Functional: Artifacts are documented, consistent, complete, and exercisable
e Reusable: Artifacts have quality that exceeds minimal functionality

¢ Reproduced: Main results of paper have been independently obtained by subsequent study by persons other than
the authors, using, in part, author-supplied artifacts

e Replicated: Main results of paper have been independently obtained by subsequent study by persons other than
the authors, without author-supplied artifacts
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Development of the CONEXT Artifact Evaluation over Time
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e CoNEXT is one of the leading conferences in information and communications technology (ICT) research
e Graph shows the percentage of papers that received one of the respective badges
e Adoption stagnates over the years
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Results of Artifact Evaluation: CoNEXT '23

Artifacts

e papers accepted: 30
e papers that handed in artifacts: 19 (63%)

Awards applied
Awards awarded
Overall award rate 60 %

33%
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Analysis of AE — Requirements

Examples of hardware requirements for reviews

3 x artifacts require Nvidia GPUs
3 x artifacts require Intel Tofino switch(es)
1 X artifact requires Intel SGX-capable CPUs
RAM requirements:

e Most demanding artifact required 512 GB in one machine

e Another artifact requires several machines with at least 64 GB
SIGCOMM’23: Large AWS instance (>1000 USD costs for review-
ing)

mm

NVIDIA H200 NVL, 141GB ab €
HBM3 (900-21010-0040- 31550,29
000) 4 Angebote
Ml PNY A100, 8OGB HBM2e € 27965,00
! (TCSA100M-80GB-PB) 1 Angebot
NVIDIA H100 NVL, 94GB ab €
HBM3 (900-21010-0020- 28853,99
000) 12 Angebote
NVIDIA GH100, 80GB € 38675,00
HBM2e (900-21010-0000- 1 Angebot

000)

Prices for Nvidia GPUs (June 2025)
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Analysis of AE — Benefits & Challenges

Observations
e AE participation stagnates
e Hardware requirements may prevent effective reproduction

Survey? among authors and artifact evaluators

e Main message:

+ AE is useful and interesting
- AE is time consuming for authors and evaluators

Damien Saucez, Luigi lannone, Olivier Bonaventure: Evaluating the arifacts of SIGCOMM papers. Comput. Commun. Rev. 49(2): 44-47 (2019)
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Analysis of AE — SLICES Testbeds to the Rescue

e Testbeds can provide access to a diverse set of hardware

e Authors and artifact evaluators access the same platform
e Same hardware and software through a shared access

e Limiting the effort for authors and reviewers
e Shared platform accelerates and simplifies debugging of ex-
perimental code for authors and evaluators
e Long-term availability of infrastructure ensured through the
long-term ESFRI funding scheme of SLICES

e A framework enabling reproducibility by design:

® Reproducibility through a structured experiment workflow
e SLICES/pos framework® ensures its reproducibility

3

— slices

Calendar of the SLICES-RI (June 26, 2025)

Sebastian Gallenmilller, Dominik Scholz, Henning Stubbe, Georg Carle: The pos framework: a methodology and toolchain for reproducible network experiments. CONEXT 2021: 259-266
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Conclusion — A (Subjectively) ldeal AE Process

e Enough time for artifact evaluation

e A minimum of 2-3 weeks between paper & artifact submission
® Artifacts available badges ready at the time of the conference
e Further AE badging after the conference

e Conferences suggest and incentivize the use of testbeds:

e Authors and reviewers have a common reference environment provided by the testbeds to run experiments
e Testbeds will provide long-term availability of environment to run artifacts

e Testbeds can be easily accessed

— slices
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