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Artifact Evaluation

Quick Overview

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

e |t was piloted in 2011 at the ESEC/FSE conference

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

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

Daniel Méndez Fernandez, Wolfgang BoOhm, 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)

Software Engineering
I N Y Y ——

Programming Languages

Communications

Security

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020



Community Effort

Over 1.000 artifact reviewers in SE and PL and counting

14 2 18 16 14 19 11 12 24 -FSE
16 19 19 19 19 20 19 -ECOOP
26 29 35 37 31 31 30 52 -OOPSLA
18 18 16 29 48 18 30 -ISSTA
25 26 26 30 30 37 58 -PLDI
22 20 26 26 27 -CAV
23 48 41 22 19 18 -CGO
23 48 42 24 37 26 -PPoPP
23 23 28 28 32 38 -POPL
11 8 11 9 7 -VISSOFT
16 17 15 16 16 -SLE
27 34 36 41 -ICFP
9 13 12 -MODELS
18 20 -SAS
20 30 -TACAS
29 31 -ICSE
2011 2013 2014 2015 2016 2017 2018 2019 2020
Year

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
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But what are the Quality Expectations?

omplete Community Survey

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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ABSTRACT

Artifact evaluation has been introduced into the software eng:-
neering and programming languages research community with
a pilot at ESEC/FSE 2011 and has since then enjoyed a healthy
adoption throughout the conference landscape In this qualitative
study, we examine the expectations of the community toward re-
search artifacts and their evaluation processes. We conducted a
survey including all members of artifact evaluation committees
of major conferences in the software engineening and program-
ming language feld since the first pilot and compared the answers
to expectations set by calls for artifacts and reviewing guidelines
While we find that some expectations exceed the ones expressed
in calls and reviewing guidelines, there is no consensus on qual-
ity thresholds for artifacts in general We observe very specific
quality expectations for specific artifact types for review and later
usage, but also a lack of their communication in calls. We also find
problematic inconsistencies in the terminology used to express
artifact evaluation's most important purpose ~ replicability. We
derive several actionable suggestions which can help to mature
artifact evaluation in the inspected community and also to asd its
mtroduction into other communities in computer science
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1 INTRODUCTION
In 2016, a replicability crisis became public, when more than 1500
researchers revealed having trouble replicating previous research
results [1]. This replicability crisis also reached the software engi
neering community, as it has embraced the importance o li

tion for knowledge building [, 22). For example, Collberg]
and Praebsting could not obtain the relevant artifacts to conduct!
a replication, neither by contacting the authors, the authors’ in-
stitution, and funding agency [7). Also, Lung et al. describe their
difficulties in conducting an exact replication, even when they were
in direct contact with the authors [17]. Glanz et al. describe similar
experiences when cbtaining research artifacts for comparison and
had to reimplement competing approaches in order to replicate
results [10). For the term artifac
by Méndez et al. [15), descnib

eV

we follow the definition provided
t as a self-contained work result

with a context-specific purpose
To tmprove the situation of missing or unusable artifacts, artifact
evaluation has became a regular process for scientific conferences in

the software engmeering and programming language o

It contributes to the larger trend towards open science in computer
science. Since the first piloting of the process at ESEC/FSE 2011
many other conferences have included artifact evaluations as
additsonal step that authors of accepted papers may take. If theid
artifact is successfully evaluated the corresponding publaca
marked with a badge [9, 11] indicating different levels by which
the art s found to support the presented research results. Suc-
cessfully evaluated artifacts are listed on the conference website
and commonly linked with the paper in publication repositories
such as the ACM Dagital Library. Except for few venues (i.e., CAV
and TACAS), where artifact evaluation is mandatory for tool pa-
pers, artifact submission usually & a voluntary activity that authors
of accepted publications are invited to participate in. Journals are
recently adopting the sdea of artifacts as part of open science ini-
taatives. For example, the Emparical Software Engineering journal
(EMSE) encourages authors to share their data in a replication

il
package [19]. There is preliminary evidence that papers with an
evaluated artifact have higher visibility in the research commu-
nity (&, 13]

There is, to the best of our knowledge, currently no evidence
that artifact evaluation is leading to better artifacts for computer
science research communities. The averarching goal of our work is
to enable an assessment of the efficacy of artifact evaluations as they
have been implemented in software engineering and programming
language conferences and to identify possible improvements for
these processes. Such an assessment requires criteria according
to which we can judge whether artifact evaluations meet their
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Boosting Your Bibliometrics?

Bad news: If there ever was an effect it's over now

e We inspected 3650 papers from 64 conference instances
e These instances happened over the past 10 years

e 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

e For all other papers we inspected there was no
indication that papers with artifacts (badged or not) are
better cited

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
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ABSTRACT

Most software-engineering research involves the development of
a prototype, a proof of concept, or a measurement apparatus. To-
gether with the data collected in the research process, they are
collectively referred to as research artifacts and are subject to arti-
fact evaluation (AE) at scientific conferences. Since its initiation in
the software-engineering community at ESEC/FSE 2011, both the
goals and the process of AE have evolved and today expectations
towards AE are strongly linked with reproducible research results
and reusable tools that other researchers can build their work on.
However, to date little evidence has been provided that artifacts
that have passed AE actually live up to these high expectations, i.e.,
to which degree AE processes contribute to AE’s goals and whether
the overhead they impose is justified.

We aim to fill this gap by providing an in-depth analysis of re-
search artifacts from a decade of software engineering (SE) and
programming languages (PL) conferences, based on which we re-
flect on the goals and mechanisms of AE in our community. In
summary, our analyses (1) suggest that articles with artifacts do
not generally have better visibility in the community, (2) provide
evidence how evaluated and not evaluated artifacts differ with re-
spect to different quality criteria, and (3) highlight opportunities
for further improving AE processes.
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1 INTRODUCTION

As reported in a 2016 Nature article, the scientific research commu-
nity faces a “reproducibility crisis” 70 % of the 1576 scientists sur-
veyed by Nature (from various fields, including chemistry, physics,
earth and environmental science, biology, and medicine) reported
that they had tried and failed to reproduce another scientist’s exper-
iments [3]. Numerous conferences for computer science (including
the software-engineering field) organize artifact evaluations with
the goal to ensure reproducibility. Organizers assign badges based
on peer review to recognize authors’ efforts to make their tools
and datasets available and reusable, and integrate these artifacts
into publication processes. In the software community the artifact-
evaluation process started at ESEC/FSE in 2011 [15] !, and has now
spread to become commonplace at most conferences in the area of
software engineering and programming languages as well as other
communities, including HCI, Communications, and Security.

As different communities have different requirements regarding
research artifacts, artifact-evaluation organizers use different eval-
uation methodologies to assess submissions and different incentive
mechanisms to encourage authors (and reviewers) to participate.
Research communitities invest a considerable amount of effort into
the development and implementation of the artifact-evaluation pro-
cesses. However, recent studies have shown that there are diverse
views on the part of both reviewers and authors [11, 13, 20]. In
particular, the tensions between high availability vs. high quality

'http://2011.esec-fse.org/cfp-artifact-evaluation (archive)
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Reuse in Software Engineering Research

Crowdsourced Data Collection

e Formal replication studies are rare

e BUT we are VERY GOOD at reuse

e Prelim: 168 papers from 2020 e ——

e Website: Browse and Participate

e Adding a couple of more metrics to

DO01:10.1145/35548786

Prior pessimism about reuse in software
engineering research may have been

a result of using the wrong methods

to measure the wrong things.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

(Re)Use
of Research
Results

eeeeeeeeeeeeeeeeeeeeeeee

mmmmm

inference between their work.

break h-index singularity —

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.

In Fcbruary 2022, as a double-check | israre, we canreport just from one year
...................

the artifacts from other work.

FEBRUARY 2023 | VOL.66 ' NO.2 = COMMUNICATIONS OF THE ACM 75

https:/www.reuse-dept.org/
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Competitions

e Some research communities run competitions

e Example: SV-COMP in the Software Verification Community

e Observations:

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

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

e But,competitions are very rare. Why is this the case?
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