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Artifact Evaluation
Quick Overview

• In Computer Science there has been a peer review process established for 
research artifacts:  Artifact Evaluation 

• It was piloted in 2011 at the ESEC/FSE conference 

• Since then, it spread to various other conferences in the field and in other 
fields of computer science
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Research Artifact

… a self-contained work result with a context-
specific purpose. 

Daniel Méndez Fernández, Wolfgang Böhm, Andreas Vogelsang, Jakob Mund, Manfred Broy, Marco Kuhrmann, and Thorsten Weyer. 2019. Artefacts in 
software engineering: a fundamental positioning. Software & Systems Modeling 18, 5 (2019), 2777–2786
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Adoption
A few examples (… and yes, there is more)
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Community Effort
Over 1.000 artifact reviewers in SE and PL and counting
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Ben Hermann, Stefan Winter, and Janet Siegmund. 2020. Community expectations for research artifacts and evaluation processes. 
In Proceedings of the 28th ACM Joint Meeting on European Software Engineering Conference and Symposium on the Foundations 
of Software Engineering (ESEC/FSE 2020). Association for Computing Machinery, New York, NY, USA, 469–480. https://doi.org/
10.1145/3368089.3409767

https://doi.org/10.1145/3368089.3409767
https://doi.org/10.1145/3368089.3409767
https://doi.org/10.1145/3368089.3409767
https://doi.org/10.1145/3368089.3409767


Availability
… not the main issue anymore
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Figure 3: Percentage of articles per category across all venues in our study. The numbers on top of the bars display the total
number of articles for the venue.

To link these visibility measures with AE, we group articles
into four article categories: (AE) With artifact & AE badge (“Func-
tional”,9 “Reusable”,10 or the “old venue-speci�c badges” (Figure 1)),
(Av.) with artifact and only the “Artifact Available” badge, (NoB)
with artifact but without any badge, or (NoA)without artifact. Note
that we treat articles that only have an “Artifacts Available” badge
separately from articles that also have other badges as “Artifacts
Available” does not imply an actual evaluation of the artifact [8],
as discussed for ASE 2018 above.

We identify categories (AE) and (Av.) by their badges in the
ACM DL. To identify the old monochrome badges, which are not
shown in DL article entries, we extract the upper left and right
corners from article PDFs and analyze the distribution of pixel
colors in those areas to detect the presence of a badge. To rule out
false positive matches due to irregular formatting, we manually
con�rmed each badge detection. To rule out false negatives, we
compared the number of detected badges against the number of
accepted artifacts reported on conference websites and (if available)
to information provided by Conference Publishing [18] and the
http://www.�ndresearch.org portal. We additionally consulted the
artifact evaluation chairs’ reports in proceeding front matters and
contacted the AEC chairs of the conferences for con�rmation.

We identify categories (NoB) and (NoA) by conducting a tool-
assisted manual review and classi�cation of 25 728 URLs from 3150
article PDFs (the remaining PDFs in our dataset did not contain
any URLs). In this process, we automatically extract URLs from
the PDF text and manually tag each extracted URL as “accessible
artifact URL”, “inaccessible artifact URL”, or “no artifact URL”. We
make the tool available together with our dataset in the artifact
accompanying this paper.

To determinewhether AE a�ects visibility, we determinewhether
there is stochastic dominance of either category over any other
category by conducting a two-sample Kolmogorov-Smirnov (KS)
test on each pairwise combination of the four categories. We per-
form these pairwise tests separately for each conference and year

9For the colored ACM badges, we consider both versions 1.0 and 1.1.
10For PPoPP 2020 and CGO 2020, “Results Replicated” badges were issued in the AE
and we, thus, consider them as well for these conferences.

to avoid e�ects from “age” on visibility metrics [13]. To account
for confounding factors, we further categorize papers by (a) page
lengths, and (b) whether they are published as public or closed
access. Our data does not meet the prerequisites for parametric
approaches to confounding control (e.g., citation counts do not
follow a normal distribution). Other approaches like multiple lin-
ear regression or logistic regression assume a linear relationship
between the independent variables and the dependent variable (re-
spectively, its logit). We, thus, analyze the impact of these variables
on the association between article categories and citation counts
by stratifying our data accordingly and analyzing di�erences in
citation counts across all strata using KS tests. As we test for each
potential confounding factor (page lengths and open/closed access)
and their combinations, we conduct a total of 16 KS tests ((2+3!) ·2,
as we test for both directions of possible stochastic dominance)
per venue and adjust our ? values accordingly for multiple testing
using the Benjamini-Hochberg (BH) procedure [4]. Based on the
outcome of these tests, we conduct 12 KS tests against strati�ed or
unstrati�ed data from each of the four categories (we compare each
of the four categories against the others) and perform correction
on the obtained ? values as before.

4.3 Results
Table 1 shows the conferences and article categories for which
citation count distributions are statistically signi�cantly (U = 0.05)
a�ected by di�erences in the identi�ed confounding variables “page
length” (regular vs. short papers, where we set the cut-o� at 10
pages) and “open/closed access” (OA/CA). The columns list the
results for the strata for which we identi�ed stochastic dominance
relations, indicated by >. We �nd signi�cant e�ects of confounding
variables in 14/64 venues. For all of them, regular papers have sig-
ni�cantly higher citation counts than short papers and the relation
for CA Reg. > CA Short likely is a direct e�ect of that. For the other
potential confounding factors, there is no clear pattern.

We subsequently stratify the citation data according to the levels
of the confounding variables (i.e., open vs. closed access and page
counts less vs. greater than or equal to 10 pages) for the conferences,
for which we found a signi�cant e�ect of these variables (indicated
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Stefan Winter, Christopher S. Timperley, Ben Hermann, Jürgen Cito, Jonathan Bell, Michael Hilton, and Dirk Beyer. 2022. A 
retrospective study of one decade of artifact evaluations. In Proceedings of the 30th ACM Joint European Software Engineering 
Conference and Symposium on the Foundations of Software Engineering (ESEC/FSE 2022). Association for Computing Machinery, 
New York, NY, USA, 145–156.

https://doi.org/10.1145/3540250.3549172
https://doi.org/10.1145/3540250.3549172
https://doi.org/10.1145/3540250.3549172
https://doi.org/10.1145/3540250.3549172


But what are the Quality Expectations?
Complete Community Survey
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Community Expectations for Research Artifacts and Evaluation Processes, ESEC/FSE 2020

We asked all of the 1,034 reviewers and chairs 
involved in AE between 2011 and 2019  
— 257 (~ 25%) replied. 

In a nutshell:  

- Process is still neither mature nor  
stable 

- Review criteria vary widely 

- Communities struggle to position 
themselves between different goals: 
high availability vs. quality 
reuse vs. replication  

Update on this: It got better since then
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Boosting Your Bibliometrics?
Bad news: If there ever was an effect it's over now 🙁

• We inspected 3650 papers from 64 conference instances  

• These instances happened over the past 10 years 

• We only find statistically significant citation count 
differences between short papers with "inofficial" 
artifacts and short papers without artifacts published at 
FSE 2014 and FSE 2019  

• For all other papers we inspected there was no 
indication that papers with artifacts (badged or not) are 
better cited
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Creating and publishing research artifacts does not 
generally have beneficial effects on citation counts. 

A retrospective study of one decade of artifact evaluations , ESEC/FSE 2022

https://doi.org/10.1145/3540250.3549172


Reuse in Software Engineering Research
Crowdsourced Data Collection

• Formal replication studies are rare 

• BUT we are VERY GOOD at reuse 

• Prelim: 168 papers from 2020  

• Website: Browse and Participate 

• Adding a couple of more metrics to 
break h-index singularity
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https://www.reuse-dept.org/ 

Maria Teresa Baldassarre, Neil Ernst, Ben Hermann, Tim Menzies, 
and Rahul Yedida. 2023. (Re)Use of Research Results (Is Rampant). 
Commun. ACM 66, 2 (February 2023), 75–81.

https://www.reuse-dept.org/
https://doi.org/10.1145/3554976
https://doi.org/10.1145/3554976
https://doi.org/10.1145/3554976


Competitions

• Some research communities run competitions 

• Example: SV-COMP in the Software Verification Community 

• Observations: 

• Competitions harmonize input- and output-formats and therefore advance 
comparability and interoperability 

• Inspire novel approaches and improvements, but require some maturity in 
the field  

• But, competitions are very rare. Why is this the case?
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https://sv-comp.sosy-lab.org/

