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Abstract

Background. Many computer science papers rely on software prototypes that implement novel
concepts or generate data for empirical evaluation. To support confirmatory research and reuse,
more venues now request code and data submissions and conduct artifact evaluations. However,
concerns about a reproducibility crisis remain, as studies show that only a small share of published
artifacts is actually accessible and working for reuse or reproducing results.

Aims. To shed more light on this in the context of Android-related research, we investigate to what
extent research artifacts are available, functional, and whether they allow us to reproduce published
experimental results. Moreover, we want to understand the reasons why research artifacts might fail
to fulfill these objectives.

Method. We conducted a large-scale empirical study of Android-related research artifacts that
were published between 2011 and 2025. For an initial set of 269 papers, we attempted to locate
their associated artifacts, assess whether they can be obtained and executed, and evaluate whether
they reproduce the expected output.

Results. Starting from 269 papers, only 163 artifacts were still available. Among these, 118 papers
published experimental results, yet we were only able to establish 10 experimental setups. Ultimately,
only 8 artifacts could fully or partially reproduce the expected output.

Conclusions. Our findings provide further evidence for reproducibility challenges in Android-related
research. Based on these sobering results, we propose a set of recommendations to strengthen the
perceived value of artifacts and to improve their availability, quality, and visibility.
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1 Introduction

The number of publications in computer science increases steadily. In 2025, more than
400.000 papers have been published at conferences, workshops, and in journals [11]. The need
to have scientific output that is independently verifiable has emerged as a critical factor for
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scientific progress. Reusability and reproducibility enable confirmatory research that helps
consolidate or falsify scientific findings, and allows researchers to build on top of previously
established knowledge [27].

Yet, in the past years, several researchers have declared a reproducibility crisis [4, 25, 35, 3],
stating that many research publications and their corresponding artifacts cannot be used to
reproduce the scientific findings originally presented in the papers.

The research community in the fields of computer science and software engineering has
responded to this by establishing independent artifact evaluation processes for many of their
conferences. While this is clearly a step forward in terms of scientific rigor, as of today, the
reproducibility crisis does not seem to be resolved yet. In a recent survey of 101 software
engineering researchers conducted by Azevedo et al. [3], 74% agreed that there is a crisis in
software engineering research concerning repeatability, reproducibility, and replicability.

This is supported by an empirical study of Olszewski et al. [28] who evaluated 298 artifacts
related to machine learning security published at top-tier security venues. As they show, 56%
of artifacts were not runnable, and only 20% were runnable and yielded the expected results.

Further, a recent case study by Muttakin et al. [26] of 100 randomly sampled ICSE
artifacts showed that only 40% of them were executable, and only 35% in this subset
reproduced the expected results.

Although the generalizability of these studies is limited, they nevertheless raise the
question of whether the entire computer science community is inadequately addressing the
challenges of reusability and reproducibility.

To shed more light on this important topic, in this study, we perform a large-scale
evaluation of Android-related research artifacts, to study their availability, functionality, and
reproducibility. The reasons for focusing on Android are threefold: first, there is an extensive
body of related research published at various conferences over an extended period of time;
second, work in this area is more likely to include software-based artifacts with quantitative
results; and third, we possess strong technical expertise in this domain, which makes our
manual assessments more substantial and meaningful.

As input to our study, we received a comprehensive dataset of the contents of the ACM
Digital Library up to the year 2017, and further considered ICSE publications from 2018 to
2025. Filtered by date, publication type and relevance to Android, we ended up with a final
dataset of 269 relevant papers that also reference an artifact. This includes 32 papers that
had been awarded at least one badge by an artifact evaluation committee.

Our first finding is that we could only retrieve 163 artifacts by following the instructions
provided in the papers, and in some cases even artifacts with an ACM Artifacts Available
badge were no longer available. Among the available artifacts, only a fraction was functional,
and we often had to fix fundamental issues in the code provided, such as hard-coded paths,
or flawed dependency management. For reproducibility, we focused on a subset of 118
papers with software-based experiments. Despite our best efforts, we fully reproduced the
results for only 3 papers; in most cases, we could not even set up the experiments due to
non-functional or incomplete artifacts (among other reasons). While none of the artifacts
had a reproducibility badge and many were not designed for that purpose, these results are
sobering in light of the perceived reproducibility crisis.

In this paper, we make the following original contributions:
A large-scale evaluation of Android-related artifacts regarding availability, functionality,
and reproducibility
Recommendations to improve the perceived value of artifacts, their availability, quality,
and visibility
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This paper is structured as follows. Section 2 introduces relevant background, including
terminology, and related work. Section 3 presents our methodology, as well as our research
questions. Accordingly, Section 4 gives detailed account of the results of our empirical study.
In Section 5 we discuss our findings and in Section 6 we present limitations and threats to
validity. Finally, Section 7 provides recommendations based on the lessons we learned during
our study, and Section 8 concludes.

2 Background and Related Work

In this section, we provide background information on artifacts and evaluation processes,
and further present related work.

2.1 Research Artifacts

Software implementations are a core component of many scientific contributions in computer
science, serving as the basis for experimental studies. Other researchers can independently
verify these studies by reproducing or replicating the experiments. To avoid confusing
terminology [37], ACM has adopted the following definitions, which we will also use in this
paper [12]:

Repeatability: “Same team, same experimental setup”
Reproducibility: “Different team, same experimental setup”
Replicability: “Different team, different experimental setup”

To support confirmatory research and enable other researchers to build upon existing work,
authors can supply their experiments – either in part or in full – as artifacts accompanying
their papers. ACM defines an artifact as a “digital object that was either created by the
authors to be used as part of the study or generated by the experiment itself. For example,
artifacts can be software systems, scripts used to run experiments, input datasets, raw data
collected in the experiment, or scripts used to analyze results” [12]. Throughout this paper,
we use the term artifact to describe the entirety of files and supplementary materials linked
to a paper, irrespective of their types, contents, or number.

The number of publications that provide an artifact increases over time [22]. Whether
papers with artifacts are also cited more often is not clear. While there is previous work
that supports this theory [5, 13], a study performed by Winter et al. [42] could not find a
statistically significant difference.

While the fundamental development towards more reproducible research results is wel-
comed, recent studies lament the missing availability [17, 22] or reusability [7] of many
software artifacts and even their failure to reproduce experimental results [7, 28].

2.2 Artifact Evaluation

Recognizing the need for higher availability and quality of research artifacts, different
publication venues have introduced artifact evaluation processes. Authors are encouraged to
submit their artifacts, an artifact evaluation committee reviews them and awards badges that
confirm, e.g., artifact availability, or functionality. Different badging frameworks have been
proposed, but in the context of software engineering, programming languages and security,
the ACM badging framework [12] is most prevalent.

ESEM 2026
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It comprises the following three badges commonly awarded by committees:
ACM Artifacts Available: “Author-created artifacts relevant to this paper have been
placed on a publically accessible archival repository. A DOI or link to this repository
along with a unique identifier for the object is provided.” [12]
ACM Artifacts Evaluated Functional: “The artifacts associated with the research are
found to be documented, consistent, complete, exercisable, and include appropriate
evidence of verification and validation.” [12]
ACM Artifacts Evaluated Reusable: “The artifacts associated with the paper are of a
quality that significantly exceeds minimal functionality.” [12]

In addition to these three badges, the ACM framework further defines an ACM Artifacts
Results Reproduced and ACM Artifacts Results Replicated badge, which require subsequent,
independent studies that confirm results presented in previous work.

The ACM badge criteria have found widespread adoption [16, 42], even beyond ACM
venues [15]. In 2025, 7 out of 9 CORE2023 A*-ranked conferences in Software Engineering [9]
encourage artifact submissions and make explicit references to the ACM badge framework in
their call for submissions.

However, even among leading software engineering conferences, there is no consensus on
how artifact evaluation should be conducted and what the requirements are.

Out of 25 A-ranked conferences, 23 encourage artifact submission and 16 use a badge
framework. However, only 10 award all three ACM artifact evaluation badges, 2 award
another subset of the ACM badges, and 4 use their own badge definitions or use another
badge framework entirely.

Even fundamental requirements differ between conferences. For example, PLDI 2025
“strongly encourages” submitting artifacts as a Docker container [36], while POPL 2025 does
not recommend using Docker due to “cross-platform compatibility issues” [38]. Further, some
conferences require authors to publish their artifacts by strictly using one specific artifact
archival service [36], while others allow different services [19, 2, 33].

There are even inconsistencies within the same conference when considering back-to-back
years. For example, in 2024, ICSE awarded only two badges instead of three, and despite
referencing the ACM badging framework, the call used terminology and requirements not in
line with the framework [30]. This was fundamentally different in 2025 [31].

In summary, there are efforts to systematize artifact evaluation in the research community,
but there is no broad consensus yet.

2.3 Related Work
There is previous work that has studied artifact evaluation processes, expectations, and the
availability of artifacts. Liu et al. [22] found that the number of papers with artifacts at
top-tier software engineering conferences has increased from 2017 to 2022, but also noted that
30% of artifacts from 2017 were no longer available in 2024. Hermann et al. [16] surveyed
members of artifact evaluation committees with respect to their expectations. They found
that certain expectations are not adequately communicated in calls and further highlight
problematic inconsistencies in the use of terminology. Timperley et al. [41] conducted a
survey to identify challenges that influence the quality of artifacts, pointing out insufficient
reward for authors and reviewers. Heumüller et al. [17] found that out of 604 ICSE papers
from 2007 to 2017 claiming to contain artifacts, only 27% contained working links to these
artifacts in 2020. In 2022, Frachtenberg [13] surveyed 2439 papers from system conferences
and found that 13% of artifacts were no longer available four years after publication.
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Figure 1 Overview of the multistep process we used in this study.

There is also prior work that had a focus on reusability and reproducibility. Collberg
and Proebsting [7] found that out of 402 computer systems papers with artifacts that were
published in ACM conferences and journals around 2012, only 56% were available and only
48% could be built by the authors. In 2016, Reaves et al. [40] performed a systematization
of papers on Android security research, and finally evaluated 7 selected application analysis
tools with respect to reusability. In 2021, Daoudi et al. [10] could only fully reproduce
1 out of 5 Android malware detector approaches despite putting in significant effort and
contacting the original authors. In 2024, Mineau and Lalande [23] evaluated the reusability
of 22 Android static analysis tools on a novel input dataset, and found that 12 of them were
unusable. Olszewski et al. [28] surveyed 750 machine learning papers from 2013 to 2022 that
were published at top-tier security conferences. They could only reproduce 20% of the results
and found no statistically significant difference regarding the availability of artifacts after
the introduction of artifact evaluation committees. Finally, Muttakin et al. [26] performed a
case study of 100 randomly sampled ICSE artifacts and showed that only 40% of them were
executable, and, out of these, only 35% reproduced the originally published results.

To the best of our knowledge, in this paper we present the first large-scale evaluation of
Android-related research artifacts, considering availability, functionality, and reproducibility.

3 Methodology

Figure 1 provides an overview of our approach. In the following, we will define the scope
of our study, the datasets we used as input for our evaluation, and present the research
questions that we aim to answer.

3.1 Scope

We set the focus of our evaluation on papers centered around the Android operating system,
including novel approaches to app development, analysis, or testing. For evaluating the
reproducibility of papers and their artifacts, we further limit our scope to software-based
experiments, because they deliver quantitative results and can be more practically evaluated
on a large-scale than, e.g., user and field studies. One reason for choosing Android specifically
is that it was released in 2008 [14]. and we can hence look back at a large body of publications
in that field. Another reason is that we assume that Android-related papers are more likely
to have software-based experiments that they make available as artifacts, as compared to,
e.g., papers on formal methods or cryptography. One additional reason is that the Android
operating system, as well as app development, is well documented, and there is a large
community of developers in this area, which is a benefit in our effort to potentially get a
large number of artifacts running.

ESEM 2026
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We further limit the timeframe we consider from 2011 to 2025. The starting year is when
the software engineering community introduced artifact evaluation processes, and the end
year is the last full calendar year at the time we conducted our study.

3.2 Datasets
Identifying papers that fit our scope and have an artifact associated with them requires
title, abstract, and full text. Unfortunately, large publication datasets like the dblp (https:
//dblp.org) often contain bibliographic information only, rendering them unsuitable as a
data source for our purposes. Instead, we used two alternative datasets as input to our study.

The first dataset is the contents of the ACM Digital Library for the years 1952–2017,
that we received as proprietary, structured XML data. A similar dataset with more recent
contents was not available to us upon request. Due to its ∼440.000 publication entries, we
were required to apply filters. We first removed all publications for the years before 2011,
which reduced the set to ∼175.000 entries. We then filtered for entries whose publication type
was “regular_article”, “orig-research”, “”, or none, by which we removed tutorials, columns,
interviews, reviews, introductions, keynotes, and similar contents, which left ∼123.000 entries.
Next, we removed entries that had no fulltext content in our dataset, leaving ∼107.000
papers. We then processed titles and fulltext contents to filter for those entries that were
likely to be related to Android, using search teams like “Android”, “mobile app”, and various
combinations – the complete rule set is provided in our artifact. The resulting set was a list
of ∼3.000 papers. We manually reviewed these publications to select those that refer to an
artifact, and filtered out duplicates in our dataset, misclassified data entries, and papers
that matched our search criteria, but, based on a group discussion, were not in our scope.
This primarily concerns papers that use Android-based devices for data collection, e.g., for
human-centric behavioral experiments [24], or transportation studies [43], without a focus
on development or testing. The final list from this dataset contains 174 papers.

To include more recent publications, as a second dataset, we considered all ICSE pub-
lications from the years 2018-2025. This venue has an A* CORE ranking [8], features an
artifact evaluation process, and has been held for several years. Based on manual review and
a group discussion, we selected the subset of Android-related papers that fit our scope and
reference an artifact, which resulted in 95 papers.

In total, we examined 269 papers for our evaluation.

3.3 Research questions
Based on the set of papers that we selected, we aim to answer the following research questions:

RQ1: How many artifacts received badges?
RQ2: How many artifacts are available?
RQ3: How many artifacts contain software?
RQ4: How many scripts can be executed?
RQ5: How many code artifacts can be built?
RQ6: How many binaries can be executed?
RQ7: How many artifacts are functional?
RQ8: How many artifacts can be used to reproduce paper results?

The first question shall enable us to reason about the potential effects of artifact evaluation
on properties of the artifacts that we measure in subsequent questions. RQ2 is dedicated to
availability, RQ4-7 are concerned with functionality, while the final research question studies
reproducibility. We treat scripts, binaries, and compilable code separately, since they are
fundamentally different types of software that may vary in terms of their reusability.

https://dblp.org
https://dblp.org
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Table 1 Combinations of badges awarded to papers in our dataset.

Badge combination # of papers

ACM Artifacts Available + ACM Artifacts Evaluated Reusable 15
ACM Artifacts Available 7
ACM Artifacts Available + ACM Artifacts Evaluated Functional 3
ACM Artifacts Available + ACM Artifacts Evaluated Functional + ACM
Artifacts Evaluated Reusable

1

ACM Artifacts Evaluated Functional 1
ISSTA Artifact Evaluated 1
PLDI Artifact Evaluated 1
ACM Artifacts Evaluated Reusable 1
OOPSLA Artifact Evaluated 1
Artifact evaluated by FSE 1

When attempting to set up artifacts for evaluation that did not work as is, we set a limit
to 3 hours, trying to fix errors. We consider this reasonable, as this exceeds the limits set
in prior studies for similar tasks [6, 28]. If within this timeframe we did not succeed, we
flagged the respective artifact as “non-functional”. Further, we skipped artifacts whose setup
would require complex, hard-to-setup distributed system environments in dedicated network
infrastructures, and flagged them as “skipped” accordingly.

4 Results

In the following subsections, we present the results of our empirical evaluation for each of
the research questions stated above.

4.1 RQ1: How many artifacts received badges?

In total, 32 out of 269 papers received at least one badge awarded by an artifact evaluation
committee. This represents a share of 12%. Table 1 shows the combinations of badges that
we found in our dataset. As can be seen, the majority of badges are ACM badges, both in
versions 1.0 and 1.1. The most awarded badge in our set is the ACM Artifacts Available
badge, which was assigned to 26 papers.

Interestingly, although ACM badges were awarded most frequently in our dataset, none
of the papers received an ACM Artifacts Results Reproduced badge or ACM Artifacts
Results Replicated badge. We assume that the former was typically not offered by the
artifact evaluation committees who reviewed papers in our dataset. The latter badge, as
also acknowledged by ACM, may be more suited to awarding it post-publication, which
apparently never happened to any of the papers we reviewed.

The share of papers with badges in our dataset is too small to allow for statistical
evaluation, however, in the following research questions, we will highlight these papers.

Note that for two papers we found it hard to clearly identify the type of badge that was
awarded to the paper, based on the visual indication of the badges on the title pages of the
two respective papers. We indicated this in the full list of papers that we provide as an
artifact to this publication.

ESEM 2026
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Figure 2 Number of publications with artifacts from 2011 to 2025. White: total number of
publications that reference artifacts. Gray: Share of publications whose artifacts are still available.

4.2 RQ2: How many artifacts are available?

For further investigation, we first tried to retrieve the artifacts of the 269 papers in our
dataset in the way that is indicated in the respective paper. Typically, papers provided a
URL that was supposed to either lead directly to downloadable content, to a repository, or
to a project website with further instructions on how to retrieve a copy of the artifact. In 7
cases, artifacts were only available upon request, e.g., by sending an email or submitting an
online form.

Figure 2 shows an overview of how many artifacts we were able to retrieve at least
partially. Partial availability occurs when only a subset of the specified URLs is accessible
and leads to the intended content. As can be seen, in total, we were able to retrieve the
artifacts of 163 papers, which represents a share of 61%. As indicated in Figure 2, the share
of available artifacts declines over time, i.e., papers published between 2011 and 2013 have
a much lower availability rate than papers published more recently. It is still noteworthy,
though, that even recent years do not have an availability rate of 100%.

We further found indication that the way artifacts are provided has an impact on
availability over time. If we consider only the subset of papers whose artifacts were originally
provided via well-known, third-party hosters1, the availability rate was significantly higher:
92 out of 108 artifacts were available, a share of 85%. This indicates that artifacts hosted on
university websites, private blogs, etc. are less likely to remain available.

We found the lowest availability rate for artifacts that were supposed to be available
upon request, with no downloadable content whatsoever. All our requests to retrieve the 7
artifacts resulted in no response and hence complete unavailability of these artifacts.

Interestingly, 5 out of the 32 papers with badges were not available anymore, two of
which received an ACM Artifacts Available badge, one ISSTA Artifact Evaluated badge, one
PLDI Artifact Evaluated badge, and one Artifact evaluated by FSE badge.

Note that we have only relied on the instructions presented in the original papers. We
have not conducted additional online research to find alternative ways for retrieving any
artifacts in cases where we did not succeed.

1 github.com, github.io, gitlab.com, bitbucket.org, sourceforge.net, zenodo.org,
softwareheritage.org, figshare.com

github.com
github.io
gitlab.com
bitbucket.org
sourceforge.net
zenodo.org
softwareheritage.org
figshare.com
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Table 2 Artifacts that contain any type
of software.

Combination of types # of
of software papers

Code-only 40
Scripts-only 40
Scripts + code 27
Scripts + code + binaries 15
Code + binaries 12
Scripts + binaries 7
Binaries-only 4

Table 3 Number of script artifacts that we
were able to execute. In parentheses: subset
of these artifacts that required modifications to
make them executable.

Executable # of artifacts

No 43 (n/a)
Yes 34 (11 | 32%)
Partially 10 (7 | 70%)
Skipped* 2 (n/a)

*due to time & effort constraints

4.3 RQ3: How many artifacts contain software?
We divided the types of software that may be included in an artifact into three categories:
scripts, code, and binaries. We classified artifacts from the perspective of a user who wants
to reuse the artifact and hence applied the following guidelines.

If an artifact contained substantial logic in any script language that represents a part of
the scientific contribution of the original authors, we flagged it as an artifact that contains
scripts. This does not include simple make/build scripts, setup shell scripts, etc.

Similarly, we flagged all artifacts to contain code if there is logic implemented in a
compiled language, like Java or C++, that needs to be compiled and executed for reusing the
artifact. If an artifact provided source code, e.g., as input files to an analysis implemented in
a script, this did not qualify.

Lastly, we flagged all artifacts to contain binaries if the artifact contains a pre-compiled
executable that needs to be run for reusing the artifact. If, for example, binary executables
are provided merely as input to an analysis implemented in a script, we consider them input
data, and did not flag this as an artifact that contains binaries.

While this is not a formal classification model, we consider it adequate to roughly describe
the contents of artifacts in such a way that it prepares users who want to reuse an artifact
for potential challenges.

The results of our classification are shown in Table 2. In total, 145 out of the available 163
artifacts contain software, representing a share of 89%. Code and/or scripts are contained
in all artifacts but 4, while 107 artifacts do not contain binaries. A total of 80 artifacts are
either code-only or scripts-only artifacts.

4.4 RQ4: How many scripts can be executed?
For each of the 89 artifacts that contain scripts we attempted to execute them. In cases
where execution of a script as-is did not succeed, we tried to resolve any error messages,
syntax errors, etc. with the goal of making it executable in the way originally intended by
the authors.

Table 3 shows an overview of the results of this effort. As can be seen, we were able to
execute the scripts successfully for only 34 of the 89 artifacts containing scripts, representing
38%. Only 23 of these 34 worked out of the box, the remaining 11 required modifications from
us, e.g., due to syntax errors, hard-coded paths, etc. An additional 10 artifacts contained
scripts that we were able to execute partially, 7 of which required modifications from our side.

ESEM 2026
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Table 4 Number of code artifacts
that we were able to build. In paren-
theses: subset of these artifacts that re-
quired modifications to build them.

Buildable # of artifacts

Yes 47 (28 | 60%)
No 44 (n/a)
Partially 2 (1 | 50%)
Skipped* 1 (n/a)

*due to time & effort constraints

Table 5 Number of binary artifacts that we
were able to execute.

Executable # of artifacts

Yes 30
No 6
Partially 1
Skipped* 1

*due to time & effort constraints

Full execution of these scripts was not possible, e.g., because they relied on unavailable input
data/third-party services, or other software in the respective artifact that did not work.

We restricted our efforts in terms of time and computational/infrastructural resources
which resulted in 2 artifacts being skipped for further evaluation.

The remaining 43 artifacts contained scripts that, despite our best efforts, we were unable
to execute successfully, representing 48% of the 89 artifacts that contained scripts in our set.

Out of these 43 artifacts, 8 belong to papers that received an ACM Artifacts Evaluated
Reusable badge, as well as 1 that belongs to a paper that was awarded an ACM Artifacts
Evaluated Functional badge. Our results do not comply with these badges. An additional 2
papers whose script artifacts we were unable to execute received an ACM Artifacts Available
badge only, which is in line with our results, as we were able to retrieve the artifacts.

4.5 RQ5: How many code artifacts can be built?
In our set of 163 available artifacts, 94 contain code that needs to be compiled for reuse. We
attempted this for each one of them and Table 4 shows an overview of our results.

As can be seen, we were able to build 47 code artifacts fully, and 2 additional artifacts
partially. More than half of these artifacts required modifications from our side. Reasons
for this include minor code errors, various issues concerning project/directory structures,
hard-coded paths, dependency version mismatches, etc., as well as changes to make code
artifacts compatible with more modern build tool chains.

We again skipped 1 artifact due to effort constraints, which is also one of the two artifacts
we skipped in RQ4.

Out of the 44 code artifacts that we were unable to build, 5 received badges, including 3
papers that received ACM Artifacts Evaluated Reusable badges, and 2 papers that received
an ACM Artifacts Available badge only.

4.6 RQ6: How many binaries can be executed?
A total of 38 artifacts contain binaries whose execution is required for artifact reuse. This
includes native binaries, as well as pre-compiled Java code, etc. The results of our efforts to
run them is shown in Table 5.

As can be seen, 30 of these binary artifacts are runnable as intended. We were able to
execute 1 binary artifact only partially, because its functionality depends on input data not
provided along with the artifact. One artifact that we skipped already in the two previous
research questions due to effort constraints is the one artifact that we also skipped here. The
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remaining 6 binary artifacts did not run without errors. They either crashed with unhandled
errors, included hard-coded paths, or, in one case, relied on a third-party service no longer
available.

In contrast to the previous research questions, we have not attempted to reverse engineer
them, or patch them, to get them running.

Out of the 6 binary artifacts that we were unable to execute, 3 received badges. This
includes 1 artifact with an ACM Artifacts Evaluated Functional badge, as well as 1 with an
ACM Artifacts Evaluated Reusable badge, and 1 that received an ACM Artifacts Available
badge only.

4.7 RQ7: How many artifacts are functional?
In this research question, we will investigate how many of the 145 artifacts that contain
software are functional. While, at a first glance, this question may appear straightforward,
we generally lack a definition of requirements that would allow us to evaluate the proper
functionality of an artifact. Due to the lack of well-defined tests or metrics that we could
apply, we will retreat to the most fundamental criteria that define functional software: scripts
must be executed by the interpreter without error messages, binaries must be executed by
the runtime/operating system without crashes or error messages, and code must be buildable
and executable without crashes or error messages. We attempted this for each artifact that
contains software, using basic user interactions where required, or example inputs/test cases,
where provided in the artifacts. The result of this effort is:

41 are functional, either with or without fixes from our side
94 are not functional, despite our best efforts to get them running
for 8 we cannot judge proper functionality, e.g., because they require hardware to which
we have no access, or depend on commercial third-party services
we further skipped 2 due to our effort and resource constraints

Note that an artifact can be functional, but still not be suited for reproduction, e.g.,
because input data is incomplete or missing. Hence, proper functionality should be considered
a prerequisite for reproducibility, rather than a synonym.

4.8 RQ8: How many artifacts can be used to reproduce paper results?
We answer this research question in three subsequent steps, as described in the following.

Step 1: Filter relevant papers

We first reviewed the 163 papers with available artifacts and selected those that contained
evaluations with software-based experiments. In contrast, we skipped, e.g., empirical evalu-
ations that reported on user or field studies, or tool/demo papers that presented prototypes
without scientific evaluation. If a paper contained multiple evaluations and only a subset
matched our criteria, we included it and focused on the relevant subset of experiments. The
result of this is a set of 118 papers. Contained in this set are 24 papers with badges, including
the following combinations:

ACM Artifacts Available + ACM Artifacts Evaluated Reusable: 14 papers
ACM Artifacts Available + ACM Artifacts Evaluated Functional: 3 papers
ACM Artifacts Available: 3 papers
ACM Artifacts Available + ACM Artifacts Evaluated Functional +

ACM Artifacts Evaluated Reusable: 1 paper
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42% 23%

17%

6%
Reasons for failed setups

incomplete,
not functional (45)
incomplete (25)
not functional (18)
incomplete,
missing hardware,
not functional (6)
commercial license required,
incomplete (3)
skipped due to high effort (3)

commercial license required (2)
commercial license required,
not functional (2)
incomplete,
missing hardware (2)
missing hardware (1)
missing hardware,
not functional (1)

Figure 3 Combinations of reasons for why setups for reproducibility failed.

ACM Artifacts Evaluated Functional: 1 paper
ACM Artifacts Evaluated Reusable: 1 paper
OOPSLA Artifact Evaluated: 1 paper

Step 2: Setup experiments

For each of the 118 papers we proceeded by trying to set them up for evaluation.
For 11 of these 118 artifacts, we found the software required for reproduction to be

missing entirely, and flagged them incomplete accordingly. None of these papers had received
a badge.

In 104 of 118 cases, software was provided with the artifact. We skipped 2 of these
artifacts because they required commercial licenses to which we had no (free) access. One of
them was assigned an ACM Artifacts Evaluated Functional badge, the other one received
an ACM Artifacts Evaluated Reusable badge. Further, we skipped 1 paper that required
specific hardware to which we had no access. It had not been assigned a badge. For 91 of 104
artifacts, our attempt for setup failed because they were either incomplete, non-functional,
or both. A total of 18 papers in this set received badges, including 13 papers with an ACM
Artifacts Evaluated Reusable badge, 2 papers with an ACM Artifacts Evaluated Functional
badge, and 3 with an ACM Artifacts Available badge only. Only the remaining 10 of these
104 artifacts resulted in usable setups, including 7 full setups, and 3 partial setups, that
allow for evaluating a subset of the experiments presented by the original authors.

In addition, we also flagged 3 of the 118 artifacts as failed setups that we skipped solely
due to effort constraints, none of which received a badge.

Figure 3 provides an overview of the reasons for why setups failed.

Step 3: Run experiments & compare results

We finally executed the experiments of the 7 full setups and 3 partial setups and compared
the output to what was reported in the corresponding papers.

The outcome of this is as follows:
3 of the 7 complete setups fully reproduced the results presented in the papers. One had
received an ACM Artifacts Evaluated Functional badge, one paper received an OOPSLA
Artifact Evaluated badge, and one received an ACM Artifacts Evaluated Reusable badge.
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2 of the 7 complete setups only partially reproduced the results reported in the paper.
One of these papers received both an ACM Artifacts Evaluated Functional and ACM
Artifacts Evaluated Reusable badge. It was a performance comparison that repeatedly
yielded a different outcome in our experiments as compared to the results presented in
the paper, a type of measurement notoriously hard to reproduce on different hardware.
The other paper had not received any badges.
2 of the 7 complete setups failed entirely to reproduce the results in the papers. Note,
however, that this includes one artifact that contains a proof-of-concept app that is
supposed to showcase a critical bug in the Android operating system [1], i.e., a pass-or-fail
experiment. The authors indicated, to the best of their knowledge, which versions of
Android were affected, and we spent our best effort to retrieve a phone whose outdated
Android version we assumed would be suitable for the experiment. Despite this effort,
reproduction did not succeed. The Android versions on the phones used by the original
authors were different, though, so it is likely that, on another phone, reproduction would
have worked. Unfortunately, we were unable to find a phone whose operating system
version matched exactly. Both papers were no assigned any badges.
the 3 partial setups only partially reproduced the expected results, due to their incom-
pleteness. They had not been assigned any badges.

The 8 papers whose artifacts allowed for at least partial reproduction were published between
2014 and 2025, and there is no correlation between age and reproducibility in our dataset.

5 Discussion

We acknowledge that we evaluated a set of artifacts with regard to reproducibility that,
in many cases, may have never been designed for that purpose. However, we cannot limit
ourselves to reproducible artifacts only. In many cases, the original authors do not state what
purpose their artifact is supposed to serve. Even artifacts that are referred to as “replication
package” by their original authors [21] do not necessarily allow for reproduction.

Further, we flagged artifacts as incomplete from the perspective of researchers attempting
to reuse them for reproduction. Authors may see this differently, having deliberately provided
artifacts not intended for this purpose.

There may be various reasons for why this was the case. For example, legal reasons,
including licensing issues, copyright laws, export restrictions, and so forth may have prevented
authors from publishing parts of their code or data [41]. This is a well-known problem and it
is unclear how the scientific community wants to deal with this in the long term.

Another important issue is that we also flagged attempts to set up experiments as failed
in cases where we skipped the evaluation due to effort constraints, missing hardware, or the
requirement to order a commercial license. We deliberately chose this way of presenting our
results because these are the same issues that other researchers may encounter in their own
efforts to reuse a given artifact. To a certain degree, at least, the authors of artifacts can
influence how much effort is required for setup, and what the hardware or license requirements
are.

6 Limitations and threats to validity

There are various aspects that limit the generalizability of our results. Most importantly,
our dataset is limited to the contents of the ACM Digital Library (2011-2017) and ICSE
publications (2018-2025). Although this is still a comprehensive set of papers, there are
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other publishers and venues that may have a different publication culture, different standards
and procedures when it comes to artifact publication, evaluation, and a generally different
approach to address the topic of reproducibility.

We further reduced this limited dataset to papers related to Android, which again reduces
the generalizability of our results to other areas of research.

Besides, there are various threats to the validity of our results. Foremost, our evaluation
involved significant manual labor. Although supported by tools, we ultimately made the
decisions about which papers to include or exclude from our evaluation. The entire assessment
was a manual undertaking, involving hundreds of hours of researcher time. Our inability
to get certain artifacts running could stem from our own lack of expertise, improperly
configured test machines, misunderstood instructions, or other human errors. Another team
of researchers may hence achieve different results with the same set of artifacts.

To address these factors, we left comments in our set of results that we provide as artifact
to this paper. There we state for individual cases, e.g., why our setup attempt failed.

Another threat is the lack of blinding for papers and artifacts, requiring us to address
potential conflicts of interest. Wherever possible, we delegated evaluation tasks to staff with
no relations to the respective authors. Further, decisions, e.g., which papers to include or
exclude, were group decisions. We also did not communicate our evaluation efforts outside
our research group, and we have not reached out to any of the artifacts’ authors for support.
We can thus reasonably assume that we treated each artifact under comparable conditions.

7 Recommendations

Our study shows that, despite the introduction of artifact evaluation processes, reproducibility
is rare. In this section, we hence provide recommendations that are supposed to increase the
perceived value of artifacts, and improve their quality, availability, and visibility.

7.1 Artifacts should be archived
Out of our original set of 269 selected papers, we found that only 61% of these papers had
their artifacts still available. As we explained, none of the artifacts that were supposed to be
available upon request were still retrievable for us. Also, as we showed, artifacts were more
likely to remain available when provided via third-party repository hosters. Moreover, there
are artifacts that have been revised post-publication, which may make it harder to identify
which version was used to generate the research results presented in the original publication
to which they belong. For version controlled repositories, this may be possible with extra
effort, for artifacts provided without version information, there is uncertainty.

All this makes clear that there is a difference between availability and archiving. In
our view, properly archived artifacts are (a) preserved over time and made available by a
time-stable organization, and (b) version-controlled in a way that makes it easy to see which
version belongs to the paper.

If an artifact evaluation committee does not account for these aspects when awarding
availability badges, the badge largely reduces to confirming the artifact’s existence at the
time of publication, providing less support for the community than would be desired.

7.2 Artifact evaluation should be mandatory
While artifact evaluation processes have been established at many conferences, they typically
remain optional for authors [32, 39, 34]. As a result, authors may claim to provide an artifact
without mandatory, independent quality control.
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Ironically, this contradicts long-standing consensus on software engineering and deploy-
ment. One might argue that authors and their institutions are responsible for quality control,
but how can a paper be considered peer-reviewed if a key part of its contribution has not
undergone comparable evaluation? The many fundamental issues in the artifacts we re-
viewed, including syntax errors, hard-coded paths, improper directory structures, missing
configuration files, and so forth reveal a lack of thoroughness in individual cases.

We thus argue that artifact evaluation should be mandatory whenever authors state they
provide an artifact. Treating the paper and artifact as one unit – the full contribution –
highlights the artifact’s value and may be a key step in addressing the reproducibility crisis.

7.3 Artifacts should be formally classified

It is difficult to argue about any properties of an artifact when the authors do not clearly
state what kind of an artifact they intend to provide, and what its use cases are. Prior
work has shown that insufficient documentation hinders reviewers and reuse of artifacts [41].
Ideally, artifacts should be provided with structured metadata that document (a) the type
of artifact: measurement data (raw, processed), documentation, software (scripts, code,
binaries), machine learning models (weights, checkpoints, ...), questionnaires, ..., (b) URL
for download, (c) use case (reuse, reproduction, ...), (d) steps for reuse and reproduction.

Based on this information, artifacts could be evaluated with quality metrics that match
their individual types. Further, structured metadata would allow automated processing and
search, which could increase the visibility of artifacts in digital libraries.

7.4 Artifacts should be self-contained

In several cases, we found artifacts that were not functional, or not usable for reproduction,
because they depend on code or data provided by a third party, which is no longer available.
In other words, the artifacts were not self-contained, and their usefulness was reduced due to
factors outside the control of their authors. We acknowledge that there are cases where this
is unavoidable, however, in other cases, such a dependency on external code or data may
only be introduced due to a lack of awareness by the original authors. We hence encourage
authors to critically evaluate whether their artifact can be made self-contained, and also
propose to make this a quality check during artifact evaluation.

7.5 Artifacts should not rely on commercial solutions

Several of the 118 artifacts that we attempted to setup for reproduction required a commercial
license for a third-party service. Clearly, such a requirement limits the reusability of an
artifact and is at odds with the idea of open research. While we acknowledge that there are
cases where dependence on a commercial third-party service may be unavoidable, we, as a
community, should make sure that this only occurs in cases where there is good justification.

One example that we observe more frequently over time is the use of commercial providers
of large language models. We encourage authors to evaluate open-source alternatives and
provide the results as part of their studies in cases where they decide to use commercial
products instead. Artifact evaluators should pay attention to this matter and request
justification in cases where the use of commercial services is not properly motivated.

This recommendation is supposed to support the ideal of open research, making research
output more accessible, and back up the open-source community.
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7.6 Reproducibility should be a fully automated process
We spent a significant amount of manual effort into our evaluation of artifacts, and a large
share of this effort went into tasks one might consider overhead: getting familiar with the
contents and structure of the artifact, configuring our test environment, retrieving code and
data dependencies, sanity and compatibility checks, fixing issues, and so forth. In a narrower
sense, none of this is dealing with the scientific contribution of the original authors, but
rather boilerplate tasks that need to be done as a prerequisite for evaluation and reuse.

We acknowledge that overhead can never be fully eliminated and that achievable reductions
depend on the specific case. However, our experience was that in too many cases, the effort
was unnecessarily high. We argue that artifacts should aim for maximal automation, ideally
as one-click solutions that automatically execute all reproduction steps.

Since the beginning of the timeframe we considered, in 2011, technology has advanced,
rendering this proposal more realistic today than it was almost 15 years ago. Now it is
possible for authors to provide pre-populated containers or virtual machines that are ready
for use, thus sparing other researchers and evaluation committees from additional efforts.

In fact, properly automated artifacts would potentially be suited for fully automated
evaluation by an AI-based evaluation system, a task that currently fails due to various
practical limitations [20].

7.7 Establish uniform standards
The fact that ACM has developed a unified framework of badges is an important step for
artifact evaluation processes in the research community. However, this framework leaves
fundamental aspects of artifact evaluation underspecified, which has the advantage that
conference organizers can make individually appropriate decisions, while still being in line
with the framework. As stated by ACM, they also consider it “too early to establish more
specific guidelines for artifact and replicability review” [12] due to the lack of established
consensus regarding artifact submission and evaluation. While we generally agree with this
point of view, we think it is possible to take a more differentiated standpoint today than
in 2020 when ACM made this last update. For example, this study presents indication
that artifacts are more likely to remain available over time if they are deployed via suitable
third-party hosters. Therefore, this should be a mandatory requirement across all venues.

Another rule should be that the artifact evaluation committees review artifacts under
the same conditions that would apply to any other independent researcher. Specifically,
the current badge framework explicitly allows that evaluators interact with artifact authors
during evaluation. However, this is often not possible for researchers who, potentially years
after the original publication, want to reuse the artifact. The more different the conditions are
between evaluators at conferences and researchers in the field, the less meaningful is the badge
awarded by the committee. These differences may explain why some of our experimental
results were not in line with badges that had been awarded to the respective papers in our
dataset. We thus argue that also this should be restricted by the badge framework.

7.8 Award comprehensive certificates
Currently, papers that pass artifact evaluation receive one or more badges, represented as
icons on the title page of the publication. Unfortunately, due to an underspecified badge
framework and the lack of standards, it is hard to judge post-publication as an outsider what
the requirements and conditions of artifact evaluation were for any given paper. The original
call for artifacts may not be available anymore several years after publication, and even if it
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is, it may be sufficiently underspecified as well. In our dataset, we even encountered two
papers that had badge icons on their title pages, but due to their visual representation, we
were unable to tell with certainty what kind of badges they were.

One way to address this would be to award comprehensive certificates, rather than badges
that are only indicated by icons on the title page. These certificates could contain detailed
information about the evaluation process, requirements for submission, and which quality
metrics were applied. They could also more elaborately state what the outcome of the
evaluation was. Such a certificate could, e.g., be attached as a final page to the paper to
which it belongs. This general idea can also be found in the current ACM badge framework:
“[...] badges included in PDFs and in ACM Digital Library metadata should be linked to a
brief explanation of the particular review process which led to the awarding of the badge” [12].

7.9 Highlight outstanding work
It is reasonable to assume that positive visibility may increase researchers’ motivation to
submit high-quality artifacts and participate in evaluation processes. While, over the past
years, conference venues have applied changes that certainly improve visibility of artifacts,
which includes the entire system of artifact evaluation processes and badges, there may be
more that can be done to highlight the importance of artifacts. Ideas may be:

dedicated artifact tracks with (live) presentations
hands-on demonstration areas outside of rooms where sessions are held
public advertising of artifacts, e.g., via social media accounts
awards for “best artifact” and “best artifact evaluator”
retrospective evaluations of artifacts and awards for longevity

This is not a comprehensive list, but it should illustrate that the space of opportunities is
not yet fully exhausted today when it comes to maximizing the visibility of artifacts. Since
this recommendation is not directly based on our data, we hope that future empirical studies
will provide more insight into how such efforts may affect artifacts’ quality and availability.

7.10 Incentivize reproduction and replication work
Although the ACM badge framework includes badges for reproduction and replication, none
of the papers in our dataset carried them. Also, outside the context of our study, we do not
find it a common practice in computer science research to publish confirmatory research.
This is striking when one considers that the majority of researchers assume that we have
a reproducibility crisis [3]. We thus argue that it is about time to prominently incentivize
confirmatory research that reproduces or replicates previously published results. While having
dedicated venues would be an option, as well as dedicated tracks at already established
venues, it would already be a starting point to explicitly invite such work in future calls for
papers. Examples for ongoing efforts include the dedicated track on Reproducibility and
Negative Results at EASE 2026 [29], or the track on Replication and Negative Results at
ICSME 2026 [18].

8 Conclusion

Prototype implementations underpin many computer science papers by demonstrating novel
concepts or generating evaluation data. An increasing number of venues encourage authors
to publish code and datasets as supplementary material, and further established artifact
evaluation processes. However, prior work suggests that many artifacts may not be suitable
for reuse and reproduction, exacerbating an already existing reproducibility crisis.
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To shed more light on this, we studied 269 Android-related papers and their artifacts. We
found only 163 of these artifacts to be available, and successfully reproduced the expected
results for only 8 of them, including partial reproductions. In summary, our study shows
that reproducibility remains rare: many papers cannot be independently evaluated, and only
a small subset of artifacts are available, functional, and complete. Based on our experience,
we provide recommendations for authors and evaluation committees that aim to strengthen
the perceived value of artifacts, and to improve their availability, quality, and visibility.

Data Availability Statement

This study was conducted using both non-public proprietary data and data that is publicly
available yet copyrighted. We used metadata about scientific publications, the publications
themselves and also data and software artifacts that were referenced in the publications but
hosted on third-party websites and repositories.

Metadata and paper contents up until 2017 were obtained from a proprietary dataset
from the ACM, which we were allowed to use but not republish in its raw form. Metadata
and paper contents for later papers were collected manually from the preceedings of ICSE
and downloaded from the websites of the respective publishers via our institutional accounts.

We used the papers’ abstracts and full text to classify whether they might be related
to Android research. While we cannot share these contents themselves due to copyright,
we make available references – including DOIs or URLs – to all included papers in our
artifact. Our methodology in Section 3 describes how our work could be replicated using
other datasets.

Each of the included papers contains one or more references to research artifacts that we
evaluated in our study. The investigated software and data artifacts were published by the
authors on a variety of platforms, often lacking license information, deeming them unsuitable
for inclusion in our artifact. However, in our artifact, we provide the list of URLs that we
used to obtain the respective artifacts.

We make the full set of results of our evaluation efforts available both in PDF and CSV
file formats at https://doi.org/10.6084/m9.figshare.33256998.
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