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Abstract

Cybersecurity publications are often accompanied by artifacts
(code and data) that support the paper’s findings. In recent
years, all top-tier cybersecurity conferences have adopted
policies regarding artifacts and introduced artifact evaluation.
However, large-scale trends in artifact availability and the
impact of conference policies remain largely unexplored, and
meta-science studies (often focusing on reproducibility) typi-
cally cover a small set of papers due to the extensive manual
effort required.

In this paper, we enable larger-scale analyses by introduc-
ing ArtiFinder, an automated tool that accurately identifies
artifact URLSs in paper PDFs. Using ArtiFinder, we present
the largest quantitative analysis to date of artifact availability
and related effects in close to 9,000 papers published in the
four leading cybersecurity conferences since 2000. Our longi-
tudinal analysis reveals a steady increase in artifact sharing
over time, with substantial variation across cybersecurity sub-
fields. We find that recent policy changes are not consistently
accompanied by increases in artifact sharing, but they coin-
cide with clear shifts toward stable hosting services. We also
replicate prior analyses on our dataset, examining trends in
citation counts and repository popularity. Our findings high-
light notable trends in artifact sharing and the guiding role of
conference organizers, while our open-source tool and dataset
enable future large-scale studies.

1 Introduction

Academic papers, especially in computer science and cyberse-
curity, often produce code or datasets, referred to as artifacts.
These artifacts can range from scripts conducting experiments
and validating the most important conclusions to standalone
tools intended for broad use. Artifacts play an essential role
in enabling further research and the replication of studies.
Despite the strong tradition of open-source contributions in
computer science, such artifacts are not consistently shared
alongside academic publications. This lack of general avail-
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Figure 1: Artifact presence has been increasing since 2000,
highlighting the importance of a longitudinal analysis.

ability raises concerns about reproducibility and impedes sci-
entific progress.

Meta-science. Meta-science research [32,36], the study of
scientific research practices such as (the lack of) reproducibil-
ity [5] and open science, has seen increased interest across
different fields. Already a decade ago, reproducibility issues
in computer science research were highlighted by Collberg
et al. [12], showing that only half of the artifacts associated
with publications could be built. Since then, numerous meta-
research studies have identified shortcomings in current re-
search practices in cybersecurity [14,25,34,35,40,47] and
across computer science [13, 16,26,48,49]. Unfortunately, re-
producibility studies remain necessarily limited in scope due
to the extensive manual effort required; previous work into ar-
tifact reproducibility reported spending four [39] or even eight
person-years [40] of effort. Moreover, prior meta-science re-
search on artifacts has primarily examined reproducibility,
leaving longitudinal trends in artifact availability underex-
plored, covering at most 750 [40] or 2,000 papers [39].

Conference policies. To improve artifact availability and
quality, conferences have started introducing explicit policies
regarding artifacts. The most notable is the introduction of
artifact evaluation (AE), where, similarly to the paper peer-
review process, artifacts are evaluated by an artifact evalu-



ation committee (AEC), without it affecting the paper’s ac-
ceptance. In computer science, AE was introduced in 2011
at ESEC/FSE [20]. Over the years, more venues instated AE,
with WiSec [50] and ACSAC [2] introducing this practice
in the cybersecurity community in 2017. Among the top-tier
(CORE A*-ranked [29]) cybersecurity venues examined in
this work, USENIX Security was the first to adopt AE, start-
ing in 2020. With IEEE S&P running AE for its 2026 edition,
all A* conferences now evaluate artifacts, albeit with vary-
ing policies. While AE imposes substantial demands on both
authors and AEC members, its impact and benefits to the
community remain understudied.

Existing datasets. In response to the growing number of
papers with artifacts, community-driven infrastructure for col-
lecting and even running artifacts has emerged. Services such
as secartifacts [45], SEARCCH [6], or the now-discontinued
paperswithcode [15] serve as a curated list of artifacts for var-
ious conferences. Importantly, these platforms are limited to
papers that participated in AE (uploaded by the AEC chairs)
or chose to upload their artifacts manually.

Current datasets, hence, pose several limitations for iden-
tifying papers with artifacts and analyzing broader trends in
artifact sharing. First, not all papers that provide artifacts par-
ticipate in AE, making such artifacts more difficult to discover.
Second, existing aggregation websites remain incomplete. For
example, despite ACM CCS having implemented AE since
2023, no publicly available list of its AE outcomes is available.
Finally, since AE is relatively recent and current datasets focus
primarily on papers that have undergone formal evaluation,
they often lack older papers with artifacts. These limitations
underscore that artifact sharing, despite being a longstanding
practice, is difficult to study comprehensively.

This work. In this paper, we build ArtiFinder, a scalable
artifact discovery tool, enabling large-scale analysis of artifact
sharing. ArtiFinder can automatically discover artifact URLs
from published PDF files by analyzing and scoring extracted
hyperlinks based on a set of predefined heuristics. When
comparing with various existing datasets, ArtiFinder identifies
artifacts with an accuracy of 89.6-98.8%. Notably, ArtiFinder
functions without the use of LLMs to avoid hallucinations
and increase reliability and reproducibility, with the added
benefit of limiting the costs, both economic and ecological.
Using ArtiFinder, we investigate 25 years of artifact sharing
in top-tier cybersecurity conferences, focusing on large-scale
artifact availability trends across close to 9,000 papers. First,
we construct a dataset of all papers with artifacts from A*
cybersecurity conferences from the past 25 years (IEEE S&P,
ACM CCS, USENIX Security and NDSS). We find that, en-
couragingly, the share of papers with an artifact has grown
from 1.2% in 2000 to 72.3% in 2025, as shown in Figure 1.
Second, to understand the impact of conference policies and
AE on sharing practices, we summarize relevant requirements

from the calls for papers (CfPs) and calls for artifacts (CfAs)
for cybersecurity conferences and overlay big changes with
our dataset. Here, we find that the requirements are currently
very heterogeneous across conferences and editions, while
lower-ranked conferences barely implement policies at all.
Finally, we characterize our dataset and replicate prior studies
on our data, investigating the correlation of artifact availabil-
ity and paper citations [8, 10,27,48,49], AE processes and
the number of papers with artifacts [40], the share of host-
ing providers [16], and participating in AE and repository
popularity [16], with most findings showing no statistically
significant impact of AE participation.

Terminology and scope. In this work, we define an artifact
as a standalone digital object, consistent with the definition
used by ACM [4] and most CfAs. Many aspects related to
sharing and availability discussed in this paper are typically
not relevant to self-contained papers that embed code or data,
e.g., in the appendix. Our study does not investigate repro-
ducibility; we focus on artifact presence and availability. Arti-
fact presence determines whether the published paper contains
a link to the artifact, while availability determines whether
the linked resource is accessible at the time of analysis.

Contributions. To summarize, our main contributions are:

¢ We design and implement ArtiFinder, a fully automated
tool capable of identifying linked artifacts in research
papers with high accuracy.

» Using ArtiFinder, we construct a dataset of 3,922 re-
search artifacts from A*-ranked security conferences
since 2000, showing an increase of artifact presence from
1.2% to 72.3%.

* We summarize AE policies across conference editions
and study the correlation between artifact sharing, AE
participation, and other metrics, replicating prior studies.

* We provide recommendations to authors and conference
organizers to increase the visibility of artifacts.

Open science. We open-source ArtiFinder at https://
github.com/DistriNet/ArtiFinder and our dataset at
https://github.com/DistriNet/ArtiFinder-Data.
For full details on our open science contributions, please refer
to the Open Science Appendix.

2 Artifact evaluation policies

In this section, we first give a brief background on AE, then
perform a systematic overview of the policies used at A*-
ranked cybersecurity conferences.
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2.1 Artifact evaluation

To promote reproducible and reusable research, conferences
introduced artifact evaluation (AE), a process similar to the
peer review of papers [16, 26]. AE is performed by an ar-
tifact evaluation committee (AEC), which is separate from
the program committee (PC) responsible for the peer review
of the papers. AE is typically only conducted on accepted
papers, with the outcome of the evaluation having no impact
on the acceptance status of the paper.

The outcome of the evaluation is represented by means
of badges that authors apply for, awarded by the AEC based
on the properties and quality of the artifact. Although the
criteria and definitions for these badges can vary between
conferences [34,39,41], conferences typically award Avail-
able, Functional, and Reproducible, with ACM conferences
also using Reusable and Replicated badges [4]. Generally,
the Available badge is awarded if the artifact is stored on
a stable hosting service, often required to be backed by a
DOI. Artifacts with the Functional badge are judged to be
well-documented, containing code that can be executed, with
the Reusable badge awarded in case of exceptional quality.
The Reproducible badge is awarded when the main claims of
the paper can be independently verified using the provided
artifact, whereas the Replicated badge represents validating
the results without using the original artifact.

2.2 Policies at A* conferences

To understand what impact conference policies have on
artifact sharing practices, we first conducted a systematic
overview of these policies at A*-ranked security conferences'.
We manually examined CfPs and CfAs (when present) for the
past 25 years at USENIX Security (SEC) [46], ACM CCS [1],
NDSS [31], and IEEE S&P [30]. Policies for 2026 editions
are also included, as the websites were already available at
the time of writing. Our methodology is based upon publicly
available websites, it is, therefore, possible that we missed
details or changes in policies that were only communicated to
the authors directly. Table 1 depicts an overview of the most
important policies, which are discussed in more detail next.
We also contributed this data to CyCoAnalysis [7], a dataset
collecting conference policies.

Submission. Since paper reviews and AE are usually in-
dependent processes, most conferences only conduct AE for
accepted papers. Increasingly, however, conferences encour-
age or require submitting artifacts together with the initial
paper submission. At CCS since 2022, authors are expected
to provide artifacts to the reviewers at submission time if the
paper’s contributions rely on them or argue why this is not
feasible. For its 2026 edition, USENIX Security and CCS
require all submissions to make their artifacts available at

'We consider conferences whose main focus is cryptography out of scope.

Table 1: Overview of artifact submission and evaluation poli-
cies at A*-ranked cybersecurity conferences.
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The table shows whether artifacts should be provided at submission time;
there is an artifact evaluation process for accepted papers; there are
guidelines on the hosting provider of artifacts; evaluated papers should
include an artifact appendix; there are guidelines on the packaging (format)
of artifacts; the artifact needs to run on a public research infrastructure; the
artifact evaluation process is described on secartifacts instead of the
conference website; the conference awards outstanding artifacts. Half
bullets (©) indicate optional / partial policies.

submission time and explain their utility in a dedicated “Open
Science Appendix”.

Evaluation and hosting. In 2025, USENIX Security be-
came the first (and so far only) conference to make partici-
pation in AE mandatory for the Available badge. Moreover,
they introduced strict hosting requirements for this badge,
mandating the use of a stable service with permanent links
(see Section 4.3). It is specifically noted that GitHub, GitLab,
or personal websites are no longer sufficient to be granted
the badge, whereas a specific GitHub tag or commit was ac-
cepted at previous editions. CCS and NDSS were earlier to
adopt hosting requirements, making a DOI link to the artifact
mandatory already the year prior.

Appendix. Due to page limits, authors often do not have
sufficient space to include detailed information about their
artifact. Hence, artifact appendices were introduced and
made mandatory for papers participating in AE starting with



USENIX Security in 2020, later adopted by NDSS. At CCS,
creating such an appendix is optional. The artifact appendix
is meant to contain all necessary instructions for running the
artifact and reproducing the major research claims. This not
only helps the AEC during the evaluation, but also other re-
searchers who wish to independently verify results or reuse
certain parts of the artifact in their own research.

Packaging. Although all conferences have guidance on the
structuring and packing of artifacts, requirements vary greatly.
S&P’26 has the strictest packaging requirements, with 10
required files or folders for code artifacts. This makes the
evaluation process easier for AEC, but requires more effort
from the authors. USENIX Security only enforces packaging
requirements if the artifact is evaluated for the functional or
reproducible badge. Throughout all AE editions, NDSS has
always used the same packaging instructions, with the only
requirement being the presence of a README with clear
instructions on how to use the artifact. CCS has a similar
policy, with the additional requirement of a LICENSE file.

Infrastructure. To facilitate the work for the AEC, who
might not always have the same infrastructure as the authors,
S&P’26 for the first time mandates that artifacts run on pub-
lic infrastructure such as SPHERE [38], Chameleon [33], or
CloudLab [11]. Exceptions can be made for artifacts requiring
special infrastructure or a GUIL

Secartifacts. The secartifacts website [45] is a community-
led project collecting AE results from various conferences.
USENIX Security and NDSS started using secartifacts to host
instructions and requirements for AE, making it a central hub
for everything related to cybersecurity artifacts. In practice,
however, the instructions for authors and the outcomes of the
evaluations are often scattered on both the conference website
and secartifacts.

Awards. To encourage authors to submit artifacts, confer-
ences introduced distinguished artifact awards for exceptional
artifacts. USENIX Security started this among A* confer-
ences, with NDSS and S&P adopting it when starting AE.

Takeaway. As an overarching trend, policies change every
year as new AEC chairs experiment with different approaches,
similar to PC chairs experimenting with paper submission
policies [7]. Given that AE is relatively recent, policies may
converge in the future. With time, conferences set increasing
requirements on stable hosting, packaging, and infrastructure
for artifacts to support the long-term viability of both the AE
process and artifact usage. Moreover, secartifacts has emerged
as a central resource for AE.

Table 2: Overview of artifact submission and evaluation poli-
cies at A-ranked cybersecurity conferences using the same
criteria as Table 1.
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2.3 Comparison with A-ranked venues

While our dataset and analysis focuses on artifacts and poli-
cies at A*-ranked conferences, A-ranked conferences might
also have an impact on the evolution of these policies, as
evidenced by ACSAC being one of the pioneers for AE in
cybersecurity. For this reason, we also analyzed the policies
at A-ranked cybersecurity conferences to understand if they
had an impact on the AE processes at A* venues. The results
are summarized in Table 2, with the most important aspects
highlighted below.

Overall, we found that only a few A-ranked conferences
have strong policies on artifacts or an AE in place. ESORICS
and RAID do not have any policies on artifacts, while CSF
mentions since 2020 that “supplementary material such as
proof scripts can be uploaded” along with the paper submis-
sion. Since 2022, EuroS&P has encouraged (made mandatory
for a single edition in 2025) submitted papers to include a
statement on open science and how artifacts will be shared,
with the threat of retracting papers that fail to satisfy these
promises. In its most recent CfP, ASIACCS follows the ex-
ample of CCS in requiring authors whose contributions rely
on artifacts to submit these at the time of paper submission.
ACSAC stands out for having the longest-running AE process
among all studied conferences, being the first to introduce
awards and strong requirements on packaging and running
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Figure 2: Since some papers do not have an artifact, the high-
est scoring link is only marked as an artifact if its score is
above a threshold. This score threshold affects the accuracy.
The final threshold is the score yielding the highest accuracy
for our sample.

on public infrastructure. For most other policies, however, it
does not enforce the same requirements as A* conferences.
Somewhat uniquely, ACSAC explicitly involved artifact sub-
mission in the paper evaluation process in 2021, stating that
“good artifacts will contribute positively to the paper evalua-
tion”, and even ran an early AE round in 2022, the results of
which “may be factored into the decision for those papers that
advance to round 2 of the reviewing process”. However, this
approach has not continued in later editions or been adopted
by other venues.

3 The ArtiFinder tool

To address the limitations of existing artifact datasets identi-
fied earlier, we developed an automated tool, ArtiFinder, to
automatically discover links to artifacts in a paper.

3.1 ArtiFinder design

ArtiFinder is based on the intuition that authors provide a link
to their hosted artifact in the paper in a way that makes it clear
that the link points to the artifact. Without a clear link, the
artifact would be difficult to discover for the readers, reducing
its value for reproducibility and future work. ArtiFinder is
therefore composed of two main components: a link scraper
and a ranker. When given a PDF file as input, the link scraper
component extracts all hyperlinks from the PDF, leveraging
Poppler [22]. This step also considers links in the text that are
not clickable. Once all hyperlinks are identified, the ranker
component scores and ranks the hyperlinks in order to find
the most likely (link pointing to the) artifact. The scores are
determined by heuristics, which are discussed in more detail
in Section 3.2 and Appendix B. To determine the threshold
score for a link to be considered the artifact, we analyzed the
accuracy for 100 randomly chosen papers and found 20 to
be the optimal score (cf. Figure 2). If multiple different links
reach the threshold score, all are marked as artifact links.

Table 3: Outcomes of ArtiFinder for identifying artifacts in
different sets of papers.

secartifacts Olszewski Manual

(n=879) (n=742) (n=84)

Correct presence 87.0% 39.1% 6.0%
Exact link 58.6% 31.8% 6.0%
Alternative 28.4% 7.3% 0.0%
Correct absence 8.5% 54.2% 92.9%
No link 0.0% 45.8% 92.9%
Missing link 8.5% 8.4% 0.0%
Wrong presence 2.2% 4.4% 1.2%
No link 0.0% 4.4% 1.2%
Incorrect link 2.2% 0.0% 0.0%
Wrong absence 2.3% 2.3% 0.0%
Final accuracy 95.6% 93.3% 98.8%

3.2 Heuristics

ArtiFinder defines heuristics that are used for scoring the like-
lihood of links pointing to the artifact. These heuristics were
refined during the development process and are often based
on common intuitions about artifacts, such as the artifact page
mentioning the paper title or authors. A full overview of the
heuristics and associated scores can be found in Appendix B.

To speed up the ranking process, the heuristics are split
into four phases that can be executed concurrently:

RawPhase To account for parsing errors, we check if a can-
didate link is a valid URL. If the hyperlink cannot be
correctly parsed (e.g., due to illegal characters or an in-
valid TLD), it is excluded from further analysis.

UrlPhase By matching the URL host with a predefined list,
an extra score is awarded to URLs leading to well-known
hosting services (e.g., github.com, zenodo.org, and
doi.org). Additionally, a DNS request is sent to check
the availability of the domain.

LocationPhase Based on the location of a link in the paper
(e.g., in a footnote or the introduction), an extra score is
awarded. Keywords such as “source” or “artifact” in the
paragraph containing the link also increase the score.

RequestPhase The final phase sends a request to each URL
and checks if the authors or the title of the paper are
present on the page. Optionally, for unreachable links,
an archived version can be used (cf. Appendix C).

3.3 Accuracy

To evaluate the accuracy of ArtiFinder, we compare the ar-
tifacts found by ArtiFinder with a baseline of the two most



prominent existing artifact datasets in cybersecurity, as well
as a manual sample. First, we compare the classification re-
sults on the subset of papers published at A* conferences that
underwent AE and are listed on secartifacts [45]. Second, we
use the manually identified artifacts from ML papers pub-
lished at A* conferences from Olszewski et al. [40]. Third,
since both datasets contain relatively recent papers (2013—
2025), we randomly sampled 5% of the A* papers from each
prior year (2000-2012), mostly consisting of papers with no
associated artifact.

The results of the evaluation are shown in Table 3. For each
paper, there are several possible outcomes depending on what
ArtiFinder found and what is reported in the baseline dataset:

Correct presence ArtiFinder successfully identified a cor-
rect artifact link that was present in the paper. This link
could be exactly the same as the one in the ground truth
dataset, but in many instances, we found that the paper
included an alternative link. For example, the secartifacts
dataset might contain a DOI-backed link which was sub-
mitted for AE as required by the conference, while the
paper links to a project website or a GitHub repository.

Correct absence ArtiFinder correctly concluded that the pa-
per does not contain a link to an artifact. The No link
outcome means that the baseline dataset also reports no
artifact, while the Missing link outcome means that while
a link was present in the ground truth, the paper does not
contain this link.

Wrong presence is an edge case where ArtiFinder, incor-
rectly, identifies an artifact. Either when the ground truth
does not have an artifact (No link), or when an Incorrect
link was classified as artifact.

Wrong absence This outcome is often the result of the
linked artifact containing little information that connects
it to the paper (e.g., paper title, authors, venue) in such a
way that ArtiFinder identifies no artifact.

Overall, we find a high accuracy for all datasets, ranging
from 93.3— 98.8%. We also found a high share of papers that
either report an alternative artifact URL compared to the one
submitted to AE or omit the URL completely. This is further
discussed in Section 7.1.

3.4 Ablation study

In the following, we describe a short ablation study on
heuristics. The study quantifies the impact of two heuristics
(LocationInPaper and GitHubRepo) on the classification
performed on the subset of our dataset that has ground-truth
data on secartifacts. The baseline accuracy on this dataset is
95.6% (cf. Section 3.3).

LocationInPaper. Since we expect artifact links to be men-
tioned in the body of the paper, this heuristic subtracts points
for links in the references or appendix section, while giving
bonus points for a link included as a footnote or in open sci-
ence paragraphs. 81.6% of identified artifacts were granted
points due to this rule. Removing this rule yields an accuracy
of 88.8%, showing that it is not a dominant heuristic in the
ranking process.

GitHubRepo. As a popular developer platform, GitHub
links in a paper often lead to an artifact: in our sample, 51.7%
of artifacts are a GitHub repository (cf. Section 4.3). Re-
moving this rule yields an accuracy of 83.6%, indicating that
GitHub-hosted artifacts are also detected by other heuristics.

3.5 Resource usage

While parsing the papers is a one-time effort, making it less
resource-critical, the runtime of ArtiFinder needs to be rea-
sonable to support the extraction of artifacts from large sets of
papers. We conduct timing experiments on a random sample
of 100 papers from our dataset, where 4 papers are parsed
and ranked in parallel. The runtime depends on three factors:
the length of the paper, the number of found links, and the
reachability of these links. For our random sample, each PDF
page takes on average 0.14 seconds to parse, resulting in an
average total parsing time of 2.4 seconds per paper. Ranking
the links is more expensive as an HTTP request is sent for
each parsable link with an unpredictable response time. We
limit execution time per link by employing a timeout of 3
seconds for each request, giving a final time of 10.4 seconds
per paper, for an average of 46 links per paper. Appendix C
expands on the performance impact of including an Internet
Archive lookup for unreachable links.

4 Trends in cybersecurity literature

Thanks to the capabilities of ArtiFinder, it becomes possible
to collect artifacts on a large-scale paper corpus with min-
imal manual effort. In this section, we perform the largest
study to date on artifacts in cybersecurity, analyzing all pub-
lications at A* cybersecurity conferences from 2000 until
2025, totaling 9,054 papers. We first leverage DBLP [44] to
retrieve metadata for all papers published at these conference
editions, supplemented with Scopus [19] to extract citation
counts and affiliations for all papers, and secartifacts [45] to
retrieve badges of papers that participated in AE (except for
the missing CCS editions)’. Afterwards, we feed the papers in
PDF format to ArtiFinder, which identifies the artifacts. Due
to parsing errors or missing papers, ArtiFinder was unable to
process 102 papers, giving us a final corpus of 8,952 papers.
From this corpus, ArtiFinder identified 3,922 linked artifacts.

2All data was collected in January 2026.
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Figure 3: For each conference, the number of papers with an identified artifact present increases over time. The introduction of

AE is indicated with a dotted vertical line for each conference.

Using this collected dataset, we re-run experiments from
prior studies and answer several research questions. We first
analyze how often artifacts are present, and how this relates
to changing AE policies. We then look at where artifacts are
published, and how this affects their long-term availability.
Afterwards, we move to who publishes artifacts across sub-
fields and institutions within cybersecurity research. Finally,
we study why authors may want to make artifacts available,
as artifact sharing might cause increased paper impact. Given
the scope of our work and the automated nature of its artifact
discovery and analysis, we leave the evaluation of which ar-
tifacts are shared and how well they are designed to future
work on reproducibility.

4.1 Artifact presence

We start by analyzing summary trends on artifact presence
over time. Although artifact evaluation for A* conferences
only started with USENIX Security in 2020, Figure 3 shows
that throughout the past 25 years, researchers have been releas-
ing artifacts alongside their papers at all conferences. Clearly,
recent years have seen a positive evolution of releasing re-
search artifacts, also before the introduction of formal AE
processes. One change clearly attributable to a single event is
the surge in the share of papers with an artifact to over 80%
at USENIX Security in 2025, which corresponds to the en-
forcement of making artifacts available. Between conferences,
USENIX Security and NDSS have higher artifact rates than
S&P and CCS, perhaps owing in part to the former two confer-
ences embracing open access publishing early on, attracting
researchers who also appreciate open science.

In prior work, Olszewski et al. [40] performed permutation
testing to determine a correlation between the introduction
of AE and artifact availability but found no statistically sig-
nificant results. In contrast, when performing the same test
on our dataset, we find an observed difference of 37.8% be-
tween artifact availability before and after AE with p < 0.01,
showing a significant increase. However, this difference in
results might be explained by our longer pre-AE window; fu-
ture work could employ more advanced statistical techniques
to study the precise impact of AE.

4.2 Participation in artifact evaluation

Although the overall share of artifacts has been steadily rising,
the number of awarded badges does not completely follow this
trend, as shown in Figure 4. This data is based on AE results
from the secartifacts website, which at the time of writing
only has results for NDSS and USENIX Security. While S&P
understandably has no results due to the lack of AE so far,
results for CCS are prominently missing, despite hosting AE
since 2023. The two available NDSS cycles show relatively
similar acceptance rates, while USENIX Security has seen
a small decrease before a surge for the 2025 edition, due to
its changed policy of mandatory AE for the Available badge.
That policy change, however, only had a small impact on the
number of awarded Functional and Reproduced badges. This
shows that authors were only minimally influenced to also
pursue the other badges.

4.3 Hosting platform

Prior studies of artifacts analyzed the share of hosting
providers, finding the majority of cybersecurity artifacts on
GitHub [40], and a balanced share between GitHub and Zen-
odo at EuroSys [16]. As shown in Section 2.2, the A* con-
ferences are increasingly limiting which hosting providers
are accepted for artifact evaluation. Dedicated stable hosting
services cater specifically to academic research. They offer
to host any code or data with the guarantees that the artifact
is fully stable, i.e., that a given version cannot be changed
(while allowing new versions), remains available in the long
term, and can only be deleted after a manually evaluated
request. These services also typically assign a DOI to the
artifact itself. Examples of such services include Zenodo [21],
FigShare [17] or Dryad [18]. Alternatively, authors may host
artifacts on code repository services such as GitHub or Git-
Lab. These repositories can be updated over time and have
more advanced code browsing, discovery, and collaboration
features. With Git, specific commits may be tagged to provide
a stable snapshot. Finally, authors may host on institutional
or personal websites, sometimes created specifically for the
paper or artifact. This gives maximum flexibility in format-
ting and updates, and may therefore be more attractive for
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Figure 5: The share of services used for hosting artifacts in
each year for all conferences. Note that the percentage in the
graph can rise above 100%, as some papers link to multiple
artifacts, detected by ArtiFinder when multiple links meet the
score threshold (cf. Section 3.3).

continuously updated datasets or with authors who seek to
publicize their work. However, these provide no guarantees
for stability or long-term availability.

Figure 5 shows how the preferred hosting provider among
cybersecurity authors has evolved over time. While artifacts
were initially hosted on personal or university websites (e.g.,
using the .edu TLD), GitHub started gaining traction in 2010
(two years after its creation). Zenodo first appeared in 2020,
coinciding with the introduction of AE, despite it being cre-
ated already 7 years earlier. Notably, all but three artifacts
stored with a DOI are from conference editions after 2020.
Zenodo’s adoption only became substantial after conferences
began requiring stable hosting. In 2025, 49% of papers with
an artifact included a Zenodo link, with GitHub still being
the dominant service with 60% (totaling over 100% due to
papers with multiple artifact links).

These trends are further explored in Figure 6 for individual
conferences in the past 10 years. For the three conferences

with an already established AE, the widespread adoption of
stable hosting services only began after AE was introduced,
and they are barely used at S&P. This figure also confirms that
the surge of Zenodo in 2025 is mainly due to USENIX Secu-
rity, where it is the most common hosting service, and where
Zenodo is specifically noted as an example in the CfA. No-
tably, while both NDSS and CCS have required stable hosting
services for artifact evaluation since 2024 (cf. Section 2.2),
the share of Zenodo and other stable services is much lower
than for USENIX Security in 2025. Conferences without for-
mal AE tend to follow general trends, albeit at a slower pace.
Although CCS has had an AE since 2023, the hosting services
follow a similar pattern as S&P, which only starts evaluating
artifacts for its 2026 edition. They are both following the
same trend previously seen for USENIX Security artifacts,
with a slow initial adoption of stable hosting services.

There is a surge of papers having multiple artifacts, visible
as a percentage above 100% in Figures 5 and 6, being most
apparent at USENIX Security and NDSS. This is primarily
due to papers participating in AE that reference both the stable
version submitted for evaluation and an actively maintained
version, often on Zenodo and GitHub, respectively.

Dedicated domains. Although most of the hosting services
used are free, some research projects acquire a custom domain
name to gain more visibility or to group the artifacts of a
longer line of research. We identify an artifact as being hosted
on a dedicated domain if the hyperlink has no path and is a
root domain. Figure 7 shows the number of these domains
throughout the years, depicting an increase throughout the
years and a decline in the last year, making up a total of 3.1%
of all artifact links. In terms of TLD used, 42.1% of domains
use .org, followed by 22.3% for .com, and 9.9% for .net.
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4.4 Long-term artifact availability

Over time, artifacts become unreachable when websites are
taken offline or domain names expire. Prior studies found up
to 10% of artifact links to be unavailable [39], even some
hosted on permanent storage services such as Zenodo [16].
During the ranking phase of ArtiFinder, the availability of
links is checked, which enables identifying unavailable arti-
facts, especially when an Internet Archive snapshot is avail-
able (cf. Appendix C). Expectedly, the share of unavailable
artifacts is steadily decreasing based on the time of publica-
tion, as shown in Figure 8. Importantly, all but five unreach-
able artifacts are hosted on personal or institutional websites,
highlighting the value of stable hosting services. With AE
pushing for such stable services, long-term artifact availability
is expected to improve in the coming years.

Empty repositories. While only 5 GitHub repositories are
unavailable, this does not necessarily guarantee the complete-
ness of the artifacts. Specifically, authors may create a repos-
itory as a placeholder, which is then never completed. We
explore such repositories on GitHub by collecting artifact
links pointing to repositories that are empty or contain a sin-
gle file. After manual control, we find 68 GitHub repositories
(2.6% of all GitHub artifacts) that do not contain an artifact.
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Figure 8: The availability of artifacts is highly dependent on
their age, with mostly personal sites becoming unavailable.

4.5 Artifacts by paper topic

To explore whether certain subfields of cybersecurity are more
likely to share artifacts, we apply topic modelling to our
dataset. Concretely, we leverage the topic classification of
Schloegel et al. [43] using BERTopic, which was used for
studying CVE reporting behavior across cybersecurity topics.
Table 4 shows the 16 most common topics together with the
shares of papers with an artifact, with fuzzing and microar-
chitectural research having the highest percentage. However,
this result could be influenced by the age of these papers;
the mean publication year for these papers is 2021, while the
mean publication year for all papers in our dataset is 2019.
The topics with the fewest artifacts are encryption, mobile,
and cryptography, which see an artifact sharing rate of less
than 40%. There is no significant difference in the choice of
hosting service between topics.

4.6 Authors and affiliations

Author count. Although creating artifacts requires more
work from the authors, having multiple authors in a paper
is not a strong indication for a higher chance of artifacts.
We only find a limited point-biserial correlation (p = 0.15,
p =2.2%107*%) between the presence of an artifact and the
number of authors on a paper, visualized in Figure 9.



Table 4: Artifact sharing rate by paper topic for the 16 most
common topics in our dataset.

Table 5: Institutions that published over 50 papers at A* con-
ferences with the highest share of artifacts per paper. Only
the top 10 are shown.
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Figure 9: The number of authors is only weakly associated
with the presence of an artifact.

Institutions. We also observe a large variance in how often
different institutions publish artifacts for their papers. Table 5
shows the ten institutions with at least 50 papers that have the
highest artifact sharing rate. The full list can be found in our
artifact. Aside from universities or public institutions, private
companies also regularly publish at cybersecurity conferences.
Possibly due to strict intellectual property regulations, certain
private companies are found at the bottom of the artifact
share ranking, with artifact sharing rates as low as 8.0%. Note
that these statistics might also be influenced by other factors,
such as different institutions focusing on different subfields
of cybersecurity (cf. Section 4.5).

4.7 Popularity metrics

Although the main driver for artifact release is to enable repro-
ducibility and future work, it might also influence the visibility
and impact of the paper [26]. Previous research has found
conflicting results regarding the correlation between artifact
availability and paper impact, mostly measured in citation
counts [8,10,27,48,49]. We recreate such an experiment on
our dataset by collecting citation counts from Scopus [19],
shown in Figure 10.

Since more recent papers are likely to have fewer citations
than older papers, we use an ordinary least squares (OLS)
regression to quantify the influence of artifact release and pub-
lication year on citation count. OLS determines the influence
of artifact presence on citations while normalizing for publi-
cation year. While the regression model suggests that papers
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Figure 10: The average citation count for papers with and
without an artifact per year.

with artifacts receive 4.9 more citations than those without
(95% confidence interval of [—5.5,15.3]), the p-value (0.358)
and other diagnostics (cf. Appendix A) indicate statistically
insignificant results. Applying the same method to assess the
impact of AE participation on citation count also yields incon-
clusive results (p = 0.662), with a 95% confidence interval
of [—4.4,7.0] more citations for papers participating in AE.
It is, however, possible that other factors, such as authors or
institutional reputation, influence these results.

Similar to prior work [16], we also compared popularity
metrics of artifacts hosted on GitHub that participated in AE
with detected artifacts that chose not to undergo AE. Figure 11
shows large fluctuations due to a few high-impact repositories,
hindering any meaningful correlation calculation.

5 Case study: generalizability of ArtiFinder

While our artifact analysis focused on elucidating trends in
A*-ranked cybersecurity venues, the automation in ArtiFinder
enables easily extending the dataset with additional venues
(subject to access to the papers). To show the generalizability
of ArtiFinder beyond A* venues, we run it as a proof-of-
concept on 617 papers published from 2017 until 2025 at AC-
SAC, an A-ranked cybersecurity conference with the longest-
standing AE in cybersecurity (cf. Section 2.2). We perform
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Figure 11: Average GitHub Stars, Forks, and Watchers based on AE participation.

Table 6: Outcomes of ArtiFinder for identifying artifacts for
ACSAC papers.

secartifacts

(n=269)

Correct presence 67.7%
Exact link 51.7%
Alternative 16.0%
Correct absence 21.9%
No link 0.0%
Missing link 21.9%
Wrong presence 5.2%
No link 0.0%
Incorrect link 5.2%
Wrong absence 5.2%
Final accuracy 89.6%

this analysis without making any changes to ArtiFinder after
our initial calibration (Section 3).

We perform our accuracy analysis with secartifacts as a
baseline. The results are shown in Table 6. While the accu-
racy is slightly lower than for A* venues (89.6% instead of
93.3-98.8%), the most notable insight is that, despite the long
history of AE, 21.9% of ACSAC papers with an artifact did
not include a link to it in the text, a much higher rate than at
A* venues (cf. Table 3).

In Figure 12, we characterize the share of hosting platforms
at ACSAC. The majority of the artifacts are hosted on GitHub,
with a small number on other domains, mostly project web-
sites. ACSAC does not impose any requirements on hosting
providers for AE, which means that this distribution reflects
the preference of the authors, showing strong similarities with
S&P from Figure 6, also imposing no restrictions.

B Zenodo
A Other

XN GitLab
@ Other DOl-service
#### .edu domains

Bl GitHub Repo
B GitHub Pages

BN Google Sites
120% A

=
o
3
=

80% 1

60% A

Hosting service

40% A

20%

0% -

2017 2019 2021 2023 2025
Year

Figure 12: Hosting providers chosen by ACSAC authors,
where GitHub is the most popular, with limited DOI-backed
services.

6 Discussion

6.1 AE policy impact

Over the years, conferences adopted artifact policies to encour-
age authors to publish reproducible research. In our dataset,
we observed that the artifact sharing rate has steadily in-
creased over the years, even before the introduction of AE
(cf. Section 4.1). We also observed that similar policies can
have different outcomes depending on enforcement. Requir-
ing authors to submit their artifacts for availability evaluation
at USENIX Security 2025 has increased the share of papers
linking to an artifact to over 80% (but with limited effect
on the share applying for higher badge categories). CCS re-
quires authors to upload an artifact on submission, but only
if the paper’s claims rely on it, and participation in AE is not
mandatory. Seemingly, this less strict policy did not have the
same effect on artifact presence in the published papers as at
USENIX Security.

However, policy changes did influence where artifacts are
hosted. Zenodo is increasingly used, likely in part due to
USENIX and NDSS enforcing stable storage for the Avail-



ability badge. Although CCS has had a similar requirement
since 2024, the rise of Zenodo or other DOI-backed services
is not as noticeable there, likely meaning that authors often
do not link to the version of their artifact that underwent AE.
Overall, the positive evolution of using stable hosting ser-
vices ensures a higher availability of artifacts, although code
repositories such as GitHub also largely guarantee long-term
availability. Importantly, we observed that policy changes at
one conference did not seem to influence the choice of hosting
providers of papers published at other conferences.

With availability on a stable service becoming mandatory,
we see a rise in papers linking to multiple artifacts. This of-
ten happens when linking to both the artifact submitted for
evaluation and a project website or an updatable repository.
The former benefits reproducibility, as the exact code and
data used for the paper is available long-term (Section 4.4),
while the latter allows authors to continue developing their
work, while also keeping it compatible with future software
or hardware (also benefiting reproducibility). On the flip side,
this also leads to fragmentation, and researchers might acci-
dentally build on an outdated version of the artifact if they
do not find the up-to-date variant. As a concrete example, the
secartifacts dataset currently only contains the link used for
artifact evaluation, which might be different from the main-
tained version.

6.2 Incentives for artifact sharing

User studies of AEC members and authors showed that the
main incentive for publishing artifacts is transparency and
reproducibility [26]. Prior research is conflicting on whether
artifact sharing causes a positive influence on metrics such
as citation counts [8, 10,27, 48, 49], and our analysis also
did not reveal statistically significant results. As more papers
include artifacts, authors might experience peer pressure to
also do so. The absence of an artifact risks being seen as less
trustworthy due to the perceived lack of reproducibility. Yet,
while this pressure boosts the number of available artifacts,
it does not necessarily guarantee their quality. Consequently,
AE for Functional or Reproducible badges may become in-
creasingly important to ensure that published artifacts are
genuinely useful and usable for other researchers.

Furthermore, the lack of incentives or time pressure might
withhold an author from publishing an artifact [37]. Confer-
ences address this by only organizing AE after paper accep-
tance notification, giving authors more time to finalize the
artifacts. Moreover, the Distinguished Artifact Awards can
also function as an incentive for some authors to release an
artifact. Similar awards include the ACSAC Cybersecurity
Artifacts Competition and Impact Award [3], organized since
2022 for all cybersecurity papers (regardless of publisher),
which might encourage the release of artifacts, also beyond
the ACSAC conference.

We found a large variance in the share of papers with arti-

facts across institutions. Some institutions might pose require-
ments or have higher expectations concerning open science,
possibly as a result of funding requirements [28]. On the other
hand, research performed in an industry context might prevent
the open release of research artifacts, which cannot even be
counteracted by conference policies.

6.3 Meta-research challenges

Over the course of this research project, we identified several
shortcomings in the current research ecosystem that affect the
ability to conduct meta-research work, particularly regarding
artifacts and reproducibility.

Despite the efforts of the secartifacts website to collect all
information relevant to AE, results of AE are not always ac-
curately listed or are scattered across various sources. During
the development of ArtiFinder, we identified missing artifact
links, badges, and incorrect titles in the results as reported on
secartifacts. While we contributed fixes for these issues, such
issues may arise again in the future. Most notably, although
CCS has conducted AE since 2023, its results are not reported
on secartifacts. For the 2023 edition of CCS, the results of
AE are completely unknown, as artifact appendices were not
required, and the results are not published anywhere online.

To gather metadata for all papers, we leveraged DBLP and
SCOPUS for citations. Unfortunately, these databases are
not always complete and can have missing entries, both for
published papers and the papers that cite them. To combat
this, relevant conference websites could be scraped, but this
is hindered by inconsistent layouts and restrictive terms of
service. Additionally, other services that could be used to
broaden our dataset, such as Crossref [42], are limited to
papers with a DOI, which USENIX does not distribute.

Finally, we also observed that information contained in
paper PDFs is also often incomplete. Some authors choose not
to include a link to their artifact, even if it is published or even
submitted for AE. Additionally, whether the obtained badges
are displayed on the published paper itself also depends on
the conference edition.

7 Recommendations

Based on our findings, we list some recommendations for
both authors and conference organizers to improve artifact
availability and discoverability, boosting reproducibility.

7.1 Artifact sharing

Thanks to ArtiFinder, we are able to identify artifacts in a
paper. Yet, it should be possible to more easily find artifacts
without the need for an automated tool. Artifact appendices
can fulfill this role by centralizing all information about the
artifact in the paper. Unfortunately, these appendices are cur-
rently only added for papers that passed AE and require sig-



nificant time investment from the authors. Even for artifacts
that were—for various reasons—not submitted for evaluation,
such an appendix could help to quickly identify the artifact.
Moreover, (similar to statements on ethical concerns) short
statements on open science should be encouraged or man-
dated, as is done now at e.g., USENIX Security and EuroS&P.
This permits readers to find relevant code or datasets in a
quickly identifiable location in the paper, without requiring a
detailed appendix from the authors.

Similarly, unifying the awarded badges and always includ-
ing them in the published paper would help with identifying
papers that have (evaluated) artifacts. At the same time, we
found numerous papers that were awarded badges but do not
mention the artifact in the text. Although the badges indicate
to a reader that the paper has an artifact, it cannot easily be
found, and might not even be publicly available (especially
if no Available badge was awarded). Having a tighter con-
nection between the badges and the artifact (e.g., a clickable
Available badge leading to the artifact) could clarify these
cases and increase the discoverability of artifacts.

7.2 Unified requirements

Section 2.2 identified several differences in policies between
conferences. Additionally, some conferences publish eval-
uation guidelines split up over different locations, such as
secartifacts and their own website. With differing badge re-
quirements, artifact appendices, and packaging instructions,
we believe this process should be unified to streamline AE.
By having a standardized way of sharing research artifacts
in the community, it would become easier for both authors
and AEC to manage expectations and converge towards more
uniform and easily reusable artifacts. Finally, we observed
that some papers do not follow the requirements for linking
to a stable hosting service in the published version of the
paper, which could be more strictly enforced if desired by
conference organizers.

8 Related work

Our work identifies artifact sharing trends in top-tier cyber-
security papers over the past 25 years. By developing a tool
capable of automatically identifying artifacts, we are able to
significantly reduce the workload typically associated with
meta-science studies. In this section, we compare related work
to highlight its differences and similarities with our research.

Meta-science and reproducibility. The practice of con-
ducting meta-science in computer science and cybersecurity
research is well-established [9,24,36]. For example, Vande-
walle found in 2019 that only 25% of published papers in the
field of image processing have available code [48]. Similarly,
in machine learning security, Olszewski et al. [40] discov-
ered that less than half of papers published in Tier 1 security

conferences have available code and identified common re-
producibility problems. Similar to our results, they noted a
significant increase in availability over the years, showing
the continuous effort of the community towards more repro-
ducible results. In a more recent study, focusing on applied
security, Olszewski et al. [39] found that AE did not signif-
icantly improve the reproducibility of artifacts and showed
the inconsistencies between evaluation processes due to dif-
ferent guidelines. Crowder et al. complement reproducibility
research on code by analyzing dataset artifacts for security
measurement papers [14]. By manually checking artifacts,
they identified shortcomings in current data sharing practices
and listed recommendations. In systems research, Collberg
and Proebsting [13], van der Kouwe et al. [47], and D’Elia
et al. [16] all provided recommendations to publishers and
authors on how to best tackle the reproducibility issues, while
also showing how artifact sharing improved over time. Com-
pared to other research, we limit ourselves to the identification
of artifacts without studying their effective reproducibility.

Artifacts. While previous research on artifacts often re-
quired substantial time investment, ArtiFinder significantly
cuts down this cost. Closely related to our work, Winter et
al. developed a tool to identify links in a PDF, still requiring
manual labeling [49]. Although efforts have been made by
the community to create an overview of available research
artifacts, these are limited to papers participating in AE [45]—
relying on the conference organizers for the data—or are man-
ually curated datasets often limited to a small set of venues [6]
or a subset of topics or types of research [39,40,43]. As we
have shown, these datasets might also suffer from omissions
or errors. To help address this issue, we are working with the
maintainers of secartifacts to expand their dataset and create
a central database of research artifacts in cybersecurity.

9 Limitations and future work

ArtiFinder identifies artifacts by parsing all hyperlinks in a
paper, so an artifact can only be identified if it is linked in
the paper. By comparing our dataset with results from other
sources, we found that 8.4-21.9% of papers with an artifact
did not include a link to it, preventing us from detecting and
analyzing these artifacts.

To enhance the visibility of historical artifacts, we have
contacted the maintainers of secartifacts and, specifically for
non-AE papers, are developing an integration of our results
into the platform, with a disclaimer and the option to manually
verify our results. Currently, secartifacts lists 1,112 artifacts
for top-tier papers; integrating our dataset would increase this
by 275% to 4,165. We are also discussing how to integrate
alternative (non-stable) links into this dataset.

While we believe that the accuracy of ArtiFinder (cf. Sec-
tion 3.3) is sufficient to perform our analysis and make in-



formed, data-driven decisions about policies, it certainly intro-
duces some errors in our dataset. We encourage future work to
extend or adapt our open source implementation of ArtiFinder
to further improve the detection accuracy and correct mistakes
in our dataset. This could involve extending the heuristics, pos-
sibly even with a carefully considered LLM-based approach.
We also encourage researchers in other fields to leverage our
tool to identify artifacts outside of cybersecurity.

Finally, to scope our work, we did not study the repro-
ducibility of artifacts as in previous work [8,39,40]. We hope
that our dataset enables future replication studies across a
much larger and longitudinal corpus. Similarly, our statisti-
cal analyses mostly focused on re-running experiments from
prior work; more advanced methods would likely be able to
identify the impact of conference policies and artifact sharing
more accurately.

10 Conclusion

In cybersecurity, authors often produce artifacts to support
the findings of papers. We complement existing work in meta-
science by developing ArtiFinder, a high-accuracy tool that
automatically identifies artifacts in research papers. This sig-
nificantly reduces the time needed to perform a large-scale
analysis of artifact presence and availability. Using ArtiFinder,
we create a dataset of 3,922 artifacts published in top-tier cy-
bersecurity venues and conduct the largest evaluation to date
of artifact sharing. We find an increasing share of papers
with artifacts, from 1.2% of papers in 2000 to 72.3% in 2025.
While this increase cannot solely be attributed to AE policies,
they do highly influence the choice of hosting service, leading
to increased artifact availability over time.

In our research, we also identify remaining challenges with
artifact sharing and encourage the community to adopt a uni-
fied approach to ensure long-term artifact discoverability.
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Ethical Considerations

Our work can be placed in the wider body of meta-science,
where we do not uncover new vulnerabilities and only analyze
publicly accessible artifacts. We adhered to the rate limits
imposed by API services and complied with best practices
regarding web crawling.

For our research, we identify five stakeholders: authors
of analyzed papers, conference organizers, artifact hosting
providers, institutions, and the research community at large.

Authors. Since we only used published papers and publicly
accessible information on the internet, we believe that individ-
ual authors are not negatively impacted. We refrained from
highlighting issues with specific papers and only showed ag-
gregated statistics. Upon the publication of our dataset and
integration into secartifacts, we will provide a mechanism to
correct mistakes, accompanied by a disclaimer that our data
is the result of automated extraction.

Conference organizers & committee members. With our
research, we hope to give conference organizers insights into
trends related to artifacts, which can inform decisions on new
policies. These policies would then (hopefully positively) also
impact the evaluators and authors.

Artifact hosting providers. We discuss and compare differ-
ent hosting providers and their characteristics, but we do not
aim to make a value judgement. Our goal is to highlight advan-
tages, which can then be adopted by different providers, better
aligning with the needs of authors and conference organizers.

Institutions. In our research, we quantify the share of arti-
facts per institution, which could be interpreted as a positive
or negative attribute. To limit negative associations, we only
highlight the institutions that share the most proactively, and
we explain that there are legitimate reasons (e.g., intellectual
property restrictions) for not sharing artifacts.

Research community. The community will benefit from
the publication of our results, as it allows the discovery of
published artifacts and enables future meta-science research.

Open Science

The initial version of ArtiFinder and our collected dataset is
archived at https://doi.org/10.5281/zenodo.20412
201. Due to copyright restrictions, the paper PDFs cannot
be distributed, but all the findings of the paper can be repro-
duced using this archive, which also includes scripts to collect,
aggregate, and visualize data.

We submitted a pull request to secartifacts at https:
//github.com/secartifacts/secartifacts.githu


https://doi.org/10.5281/zenodo.20412201
https://doi.org/10.5281/zenodo.20412201
https://github.com/secartifacts/secartifacts.github.io/pull/147
https://github.com/secartifacts/secartifacts.github.io/pull/147

b.io/pull/147, adding our dataset to the website, and to
CyCoAnalysis at https://github.com/CyCoAnalysis/
dataset/pull/1, contributing the collection of conference
policies regarding artifacts.

We are continuing the development of ArtiFinder at https:
//github.com/DistriNet/ArtiFinder, where we invite
contributions, and maintain an active version of the dataset
at https://github.com/DistriNet/ArtiFinder-Data,
open to manual corrections and extensions.
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A OLS Output

Table 7 shows the full results of the OLS regression test from
Section 4.7.

Table 7: Full OLS regression results of citations and artifact
presence.

Variable Coef. Std. Err. t-stat P> |1 [0.025 0.975]
const 256.0147 7.570 33.822 0.000 241.177  270.853
artifact 4.8926 5322 0919 0.358 -5.540 15.325
year -9.6009 0.425 -22.579 0.000 -10.434  -8.767
Fit Statistics Diagnostics

R-squared 0.069 Omnibus 15855.745

Adj. R-squared 0.068 Prob(Omnibus) 0.000

No. Obs. 8,216 Skew 14.971

F-statistic 302.0 Kurtosis 369.618

Prob (F-stat) 2.71e-127 Durbin-Watson 1.904

Log-Likelihood ~ -55,808 Jarque-Bera (JB)  46319455.585

AIC 1.116e+05 Prob(JB) 0.00

BIC 1.116e+05 Cond. No. 62.8

B ArtiFinder heuristics

Table 8 lists the heuristics used in ArtiFinder.

C Internet Archive

Whenever a link is unreachable, ArtiFinder can fetch its
archived content from the Internet Archive. By using this
method, we aim to assess more links and reach a higher accu-
racy. Otherwise, ArtiFinder would have to skip the final phase
of its ranking process, which is used to check if, e.g., the title
of the paper is present in the content of the link.

However, this approach comes with two limitations. First,
the Internet Archive is, as a service, unstable and has reg-
ular downtime. According to our own experience and ser-
vices such as downdetector.com?, daily outages and failed
requests are common. This can lead to a different ranking
of links depending on whether content can be fetched from
the archive. Inclusion of this service, however, will always
positively impact the results, providing a more accurate view
of unreachable links.

Second, the Internet Archive lookup service is quite slow
and is severely rate-limited, exchanging accuracy of Ar-
tiFinder for speed [23]. While ArtiFinder normally has a
timeout of 5 seconds for fetching a link, this is increased
to 60 seconds for Internet Archive requests to account for
its slow service. Additionally, rate-limits are in place with a

3nttps://downdetector.com/status/internetarchive/
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Table 8: Overview of heuristics employed by ArtiFinder to determine the artifact and their scores.

Description Score

Parsable Checks if the hyperlink is parsable as a URL -100

JoinedSentence Poppler often merges the beginnings and ends of sentences, which is identified as a -100
link

NotDomain Manual blocklist of domains that do not host an artifact, mainly to exclude venue -100
websites

GithubRepo Checks if the link leads to a GitHub Repo +10

GithubStable Extra points if the GitHub link is a stable link, i.e., specific commit or tag +2

DoiZenodo A DOI link that leads to a Zenodo archive +10

ZenodoArchive Checks if the link is a Zenodo archive +10

TitleInUrl Does the title of the paper appear (partially) in the hyperlink? +10

LocationInPaper If the link is in the references, we do not award points; links in a paragraph or footnote ~ +10, +15
are awarded bonus points

LinkParagraphContext The presence of certain keywords (available, artifact) influences the score +15

FailedRequest The hyperlink is resolved; for failed requests, we default to Internet Archive. If the -20
archive does not have the page, the rest of this phase is cancelled

TitlelnContent The full title of the paper can be present in the retrieved HTML +20

AuthorInContent The authors of the paper can be present in the retrieved HTML, points are based on +0-10
the number of authors present

PartialTitlelInContent The title of the paper can be present in the retrieved HTML, points are based on the +0-20
amount of title present

Citation Parses the HTML to check for the presence of a BibTeX citation that matches the +50
paper

Created Specifically for GitHub and Zenodo, the date the repository was created can be at -20
most 3 years in the past.

FinalNotDomain Employs the same checks as NotDomain, but on the final URL in case the original -100

hyperlink redirected

maximum of 15 requests per minute*. These limitations, on
average, increase our execution time to 317 seconds per paper
when using the Internet Archive.

“https://archive.org/details/toomanyrequests_20191110
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