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ABSTRACT

Replicability of scientific work based on computation is a subject
which has been receiving increased scrutiny recently. One approach
to replicating a computational finding is to run the original source
code. Availability of source code however is not routine; Only 3/33
computationally based article authors released source code from
JASA in 2006, and a 2015 study showed that only 44% of computer
science article authors released their source code. The field of Com-
putational Physics has yet to be examined in this way, nor has the
effect of author knowledge of such a study been measured.

We present our findings regarding the availability of source code
in recent articles of the Journal of Computational Physics as well
as how author knowledge of the study affects their willingness to
make source code available.

This work extends current reproducibility efforts being explored
by the ACM, SIGHPC, and the SC conference community.
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1 INTRODUCTION

In recent years a few fields of science have been addressing new
reproducibility issues. Precipitated by a few pioneering studies
[6, 12, 13], efforts and awareness have expanded within fields such
as psychological science [7], cancer research [2], geophysics [14],
epidemiology [17], economics [5], astronomy [10], and density-
functional theory [15].

Experimental sciences are often time and resource intensive and
so replicating them is as well. Computational sciences are different
from purely experimental sciences in that the craft produces an
inherently replicable record: the code. Results dependent on this
record should in principle be verifiable on nearly any computer
(barring special hardware constraints)[9]. While it’s true that a
skilled practitioner may be capable of reimplementing an article’s
methods and produce the same results, this should not be necessary
as a first step, nor does it permit the reconciliation of differences
between independent implementations[4, 6, 9].

Availability of source code and other related information such
as input data or configuration information, in contrast, is a new
issue, with only 3/33 computationally based article authors releasing
source code from the Journal of the American Statistical Association
(JASA) in 2006[21], and a 2015 study showed that only about 44%
of computer science article authors consented to releasing their
source code to an interested researcher [8]. Differing reasons are
given when code is not shared, including but not limited to: messy
code, monolithic code-base, no documentation, too much time, and
restrictive licensing [22].

To gain insight into this phenomena, we conducted a study
of source code availability within the Journal of Computational
Physics (JCP), which some HPC projects use to publish their work
and one of the leading journals in the field. As of this writing, JCP
journal policy encourages authors to share data and code.

Throughout this abstract and poster, when ‘source code/data’
is mentioned it is meant to encompass not only source code and
input data, but other related or necessary information to replicate
the work such as hardware information, input configuration infor-
mation, library versions, processing scripts, or meshes.

This work extends current reproducibility efforts being explored
by the ACM[3], SIGHPC, and SC conference community[23-25].
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Table 1: Article Classification in order of increasing

code/data information disclosed in the article before email-

ing authors.

‘ Classification ‘ Count ‘

None 180 58.8%
Some Info, No Code or Data | 108 35.3%
At Least Some Code or Data | 18 5.9%

‘ Total Articles 306 100.0%

2 METHODS

This study concerns articles whose main conclusions were arrived
at by running code in volumes 322-331' of JCP and proceeded
in two phases. First each article was classified according to the
level of information it contained about the code/data used. Authors
who did not include or release enough information to replicate the
article results were then emailed with a customized request for the
relevant code/data. The articles were randomly divided into two
groups: One group was informed of this replication study, and the
other remained uninformed. Since we planned to collect data by
contacting authors we sought and received Institutional Review
Board approval (IRB #17329) prior to commencing the study. There
were 153 articles in the informed group and 147 articles in the
uninformed group. Author responses to our email request were
then classified according to how much code or information they
disclosed.

2.1 Scanning and classification of articles

306 articles across 10 volumes of JCP published in 2016 and 2017
were examined by 3 coders to determine what kind of information
they contained about the code/data written for the article. Table 1
contains a breakdown of the article classifications.

2.2 Emailing of corresponding authors

Three hundred articles were determined to have not shared enough
code/data to completely replicate their results. The corresponding
author on each of these studies was sent an email request for this
code/data. Two pairs of articles shared the same corresponding
author; We sent 298 initial emails as these corresponding authors
were contacted about both articles in a single email. The emails
were sent from one of two undergraduate students (one for each
group) to minimize bias through potential name recognition and to
test the ability of junior scholars to obtain responses. A follow-up
email was sent after two weeks if there was no response.

We classified the author replies based on how much information
regarding the article’s code/data we received. These classifications
are shown in Table 2.

3 RESULTS

Using Tables 1 and 2 we pose and answer three questions regarding
the informed and uninformed groups:
(1) Does email response rate differ significantly
Grouping the email responses into two super-classes ‘No

! These volumes represent the published volumes from the start of the study until we
had accumulated about 300 articles.
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Table 2: Email Classification in order of increasing code and
data disclosure

Classification Informed |Uninformed| Total
Group Group Emails
No Response 69 45.7% | 41 27.9% 110 36.9%
No Code Or Data 60 39.7% | 77 52.4% 137 46.0%
Some Code Or Data| 22 14.6% | 29 19.7% 51 17.1%
| Total Emails |151 100.0%|147 100.0% |298 100.0%

Response’ and ‘Response’ and applying the Wilcoxon Ranked

Sum Test [1, 20] reveals that the response rates between the

informed and uninformed groups are significantly different.
(2) Is disclosure behavior significantly different?
Grouping the email responses into three super-classes ‘No
Response’, ‘Replied but no code/data’, and ‘Partial to full
code/data disclosure’ and applying the Pearson Chi-squared
[11, 19] reveals that the code disclosure behavior between
informed and uninformed groups is significantly different.
Does the code/data disclosure rate differ significantly?
Grouping the email responses into two super-classes ‘Code/data
disclosed’” and ‘Code/data not disclosed’” and applying the
Wilcoxon Ranked Sum Test [1, 20] reveals that code/data
disclosure rate between the two groups is not significantly
different.

—
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4 DISCUSSION

Most striking to us was the remarkably low code disclosure rate
in the articles themselves. Only 18 articles either made available
or indicated that they would make available some of the code/data
backing their article.

In total, 188 out of 298 authors responded to our requests for
source code. Eighty-two out of 151 authors responded in the In-
formed group while 110 out of 147 authors responded in the Un-
informed group. This is a 34% response rate increase when we did
not tell the authors that they were part of a replicability study.

This response rate difference is statistically significant for our
sample size, however given that total code disclosure was not sig-
nificantly different, we can also conclude that the difference is
attributable to additional people indicating that they would not be
sharing their code.

5 CONCLUSION

It is currently difficult to obtain source code/data from researchers.
We found an overall disclosure rate of 17%, and a significant dif-
ference in response rates if informed that the request is part of a
study. Statistical analysis of the data in this poster was performed
using the R language [18]. You can download the scripts used to
perform this analysis as well as the email templates at [16].
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