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Abstract—This paper is the result of reviewing all papers
published in the proceedings of the former International
Workshop on Mining Software Repositories (MSR) (2004-2006)
and now Working Conference on MSR (2007-2009). We have
analyzed the papers that contained any experimental analysis
of software projects for their potentiality of being replicated.
In this regard, three main issues have been addressed: i) the
public availability of the data used as case study, ii) the public
availability of the processed dataset used by researchers and iii)
the public availability of the tools and scripts. A total number of
171 papers have been analyzed from the six workshops/working
conferences up to date. Results show that MSR authors use
in general publicly available data sources, mainly from free
software repositories, but that the amount of publicly available
processed datasets is very low. Regarding tools and scripts, for
a majority of papers we have not been able to find any tool,
even for papers where the authors explicitly state that they have
built one. Lessons learned from the experience of reviewing the
whole MSR literature and some potential solutions to lower the
barriers of replicability are finally presented and discussed.

Keywords-replication, tools, public datasets, mining software
repositories

Replication package:http://gsyc.urjc.es/grex/msr2010.

I. INTRODUCTION

Among these threats, we may encounter: lack of independent
validation of the presented results; changes in practioets

or methodologies; or generalization of knowledge although
a limited amount of case studies have been performed.

A simple taxonomy of replication studies provides us with
two main groups: exact replications and conceptual replica
tions. The former ones are those in “which the procedures
of an experiment are followed as closely as possible to
determine whether the same results can be obtained”, while
the latter ones are those “one in which the same research
question or hypothesis is evaluated by using a different
experimental procedure, i.e. many or all of the variables
described above are changed.” [2]. In this paper, we will
target exact replications as the requirements that have to b
met to perform an exact replication are more severe, and in
general make a conceptual replication feasible.

We are focusing in this paper on potential replication as
we have actually not replicated any of the studies presented
in the papers under review. Our aim in this sense is more
humble: we want to check if the necessary conditions that
make a replication possible are met.

The rest of the paper is structured as follows: in the next
section, the method used for this study is presented. Then

Mining software repositories (MSR) has become a fun-some general remarks on the MSR conference are given,
damental area of research for the Software Engineeringp give the reader a sense of the type of papers that are
community, and of vital importance in the case of empiricalpublished in the MSR proceedings. Results will be presented
studies. Software repositories contain a large amountlaf va in section 1V: first, the replication-friendliness of thepgais

able information that includes source control systemsrgjor

will be shown and then each of the individual character-

all the history of the source code, defect tracking systemsstics that we have defined will be studied independently.

that host defects, enhancements and other issues, and otf@8R has a special track called the “Mining Challenge”,
communication means such as mailing lists or forums. Asa section is devoted to analyze it with the aim of finding
a result of the possibilities that mining software repa##® if results differ from those for the rest of papers. Then,
offer, an annual workshop first, then working conference orpther non-quantitative facts from the review are enumedrate
this topic has been organized with an extraordinary succesSection VIl discusses the findings of the paper and hints at
in participation and research output. possible solutions. Then, conclusions are drawn. In a final
Being mainly focused on empirical research, we wantedsection, the replicability of this paper is considered.
to evaluate how much of the research presented at the MSR
can be potentially replicated. Replication is a fundamenta
task in empirical sciences and one of the main threats to The method that has been used to perform this study
validity that empirical software engineering may suffe}.[1 is a complete literature review of the papers published in

Il. METHOD



the proceedings of any of the MSR workshops/working dataset is by requesting (and obtaining) a database
conferences up to date. dump directly from the projects. The problem is that
For each paper, we determine its nature in order to proceed this is not always possible and often not sufficient.
with a subsequent analysis. So, although the MSR is in « Source code management systems. If we would like to
general a conference with empirical papers that propose new  study changes to the (programming) code of a project,
methods and perform case studies, some papers are non- the raw data would be the source code management
experimental. For this type of papers, replication canmot b system of the repository, while the processed dataset
achieved, so we have not proceeded to gather data on them. could have all large commits (that usually are due to
On the other hand, a subgroup of the papers that are of other reasons [5]) and non-code commits filtered out.
special interest for this research on replicability aredghes This process is non-trivial and depends largely on the
from the “MSR Challenge”, an opportunity to researchers selection of various parameters and choices (sliding
to apply, compare and challenge methods and tools with a  window algorithm, definition of non-code line, etc.) that
common repository. The MSR Challenge has taken place the original authors had to take.
since the year 2006 and accepted “challenge” papers have

. : ) . As the amount of data in this type of studies is very large,
been in general published in the proceedings as short papers : : .
) ; : researchers usually automatize their procedures in the for
Figure 1 shows a diagram with the general flow that

has to be accomplished for the study of publicly availabIeOf scripts and tools. The availability of these tools/stxiis

data sources found on the Internet [3]. The process star{%eenfzsgl;lr(:g rlnn(]e[t)r?cr)?rilgeiff%rotthc?orrﬁp::ftz?llIZ Tgaztsu;?gaﬁs
with the identification and localization of the data source, ' P y P y

) ) ; . embeddednto them.

if followed by its retrieval to a local machine, a data ) )

extraction procedure that may include parsing, cleaning For. all expgrlmental papers we have tried to answer
filtering and possibly other data treatment, and its storagé"""o"‘”ng questions:

into a convenient form (usually a database) to be analyzed. « Is the “raw” data publicly available?

Depending on the source, the amount and the completeness As the main goal of many papers at MSR is the

of the data, the difficulty of these tasks may vary from tiivia study of a software repository, in order to replicate a
to very complex. study we need access to that repository. In general, this
For the goals of this paper, we identify two interesting means that researchers should have access in any form,

points where having the data would be of great help for preferably over the Internet, to the data on which the
performing a replicating study. So, we distinguish between study is based. Being available iiaw form just means
the data that can be retrieved from the Internet after having  that it can be somehow retrieved, even if ieimbedded

identified the data source (we will call it tHeaw” data ) in other information and has to be consequently parsed
and the data that researchers usually use for their analysis and cleaned.
and that is the result of retrieving the “raw” data from the If the “raw” data is publicly available, we further look
Internet, extracting the data to be analyzed, and storing it into the paper for the time span under study. This
We have labeled this morelaborated dataset on which may be a software version (for instance, version 3.0
researchers perform the analysis as phecessed dataset of the Eclipse source code) or a time interval (for
The output of the analysis, or at least part of it, is the instance, bugs in the Eclipse Bugzilla database from
research results that authors publish in the papers. September 1st 2006 to September 30th 2006). Without
The rationale behind the decision of considering two states  this information, an exact reconstruction of the dataset
of the sameinformation is that the transformation from is not possible or results may differ significantly.
“‘raw” data to processed dataset is usually by no means a  For statistical purposes, if the source is publicly avail-
trivial task. We can illustrate this easily with two exangle able, we have stored the name of the project. This will
that are familiar to many MSR researchers: allow us to find the most studied projects at the MSR.

« Bug defect data hosted in the Bugzilla sites. The “raw” « Is the processed dataset publicly available?
data is publicly available if access to the Bugzilla web As noted in Figure 1, mining a software repository
page is provided. Researchers can just take the data may include some tasks after retrieval and before the

from there and download to work on it. But whoever analysis. This means that usually researchers work with

has mined Bugzilla knows the problems associated first ~ aprocessed datasethich is derived from theaw data.

with web scraping it (HTML templates change over Obtaining this processed dataset may be a tedious and
time, it is time consuming, projects often block IPs complex process, depending on the goal of the study.

as the queries are veryeavy etc) as well as with For this question, we investigate the papers for any

how to obtain structural information [4]. At the end reference to the dataset that authors use and that differs

of this tedious process, a processed dataset is available. from the “raw” data.
Sometimes, an easier way to get access to the processeds Are tools and scripts used in the study publicly
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Figure 1. Typical MSR integral process: from identificatiointhe data sources to analysis of the data.

available? IIl. MINING MSR FOR REPLICATION

In general, researchers have automated to a great extentp total number of 171 papers published in the proceedings
their studies by creating scripts or even tools that handlgys the 2004 - 2006 International Workshop on Mining
and analyze the data, possibly from retrieval to the finalgotware Repositories and 2007 - 2009 Working Conference
analysis. Many of the details of the method applied ingn Mining Software Repositories have been reviewed. The
all the phases of the research are implemented in thosg qpe of papers under study includes long papers, position
tools anq scripts and even a detailed description of th‘?)apers, short papers and “MSR Challenge” papers. The first
process in the paper lacks the completeness or the nokyq egitions of the MSR workshop were a one-day event,
ambiguity of looking at the source code. ~ while from 2006 onwards the MSR has moved to a two-day
We have studied the papers to find if a tool or a scriptgyent.

is indicated. If so, we look if there is any reference rjgyre 2 provides a stack bar of the number of papers that
(in the bibliography or as an URL) and have looked jaye heen published in the proceedings each year. In the first
if it is publicly avaﬂaple. If no reference is given, and 0 years, only position papers up to five pages could be
the name of the tool is provided, we have performed & pmitted, while from 2006 onwards, both long (generally
search with a search engine. Usually we have searchegh 15 10 pages) or short (up to 4 pages) have been published.
first after the name of the tool itself and, in the case|, the history of the MSR, we can even find a paper from

of too many hits, the name of the tool in combination 5404 that was not published in the proceedings by request
with the author, the university or any other meaningful ¢ their authors.

combination.

The goal is to find if there is a way to download the tool
directly from the Internet. In this sense, tool web pages
without a download link or that invite to ask the author
for it are not considered as publicly available. The way
in which a tool is to be found is with the source code, 4 -
as a binary version hides the implementation details.
Finally, we also try to infer the version of the tool

that has been used for the study, as the implementation 2 -
details may vary from version to version.

Short
Long

50 4

10
The three questions that we are addressing with this study
have been answered in four ways: “Yes”, “No”, “Partially” o-—— i i
and “Not Applicable (N/A)”. o
“Partially” has been chosen when many projects have been
used as case studies and data is not publicly availablelfor aTLi re 2. Number of papers by year and by length. Long paperthase
of them, when the processed dataset that has been releasgi up to 10 pages, while short papers have a limit of spacepofous
is not complete or when the study comprehends the uspages and include accepted submissions to the MSR Challenge.
of several tools and scripts and only a subset of them is
available. MSR Challenge papers belong to the category of short
At last, we have labeled as “Not Applicable (N/A)” those papers, although their length has varied over time. These
papers that are non-experimental. Usually, these areypurepapers have been included in the proceedings in various
theoretical or methodological papers that propose ideds arforms since the creation of the challenge in 2006. So, in
methods and that contain no case study. 2006 these papers could be 2 pages long, while in the
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2007 and 2009 proceedings their maximal length was 4. Public availability of “raw” data
pages. No MSR Challenge papers were included in the 2008 Figyre 3 shows the evolution of the number of papers that

proceedings. are based on publicly available “raw” data over the years.
A first fact that can be derived from the figure is that in
IV. RESULTS the last years no more non-experimental (N/A) papers have
been published. In the first years of MSR, many papers on
The following subsections provide an overview of thetools and methodology were published without case study.
results obtained from analyzing all papers for the avdilgbi A possible explanation for this evidence is that the MSR
of the “raw” data, the processed dataset and the tools ancbmmunity values in a very positive way that methods or
scripts. First, a complete picture of the replicability bkt tools presented are accompanied with a case study that show

MSR papers is given. its potential and feasibility.
A. Replicability of MSR papers Ves
Partially
As can be seen from Table I, papers included in the MSR  so No

proceedings are in general not very replication friendlyt O e

of the 154 experimental papers, only two are based on pub-
licly available “raw” data, offer their processed datased a 30 4
provide the complete set of tools/scripts. The first of them
is Germain's paper on the softChange tool from the MSR 2 7
2004 [6], while the second one is a MSR 2007 Challenge
paper by Panjer on the prediction of the lifetime of Eclipse
bugs [7]. Panjer uses a public processed dataset offered o - I i i
by the challenge organizers from the Eclipse Bugzilla and o A ot
WEKA as the analysis tool.

But besides exceptions, the general rule is to find paperéi ure 3. Evolution of papers by the public availability bkt“raw” data
that are difficult, if possible, to replicate. The most freqt fo?the case studies. bapers by fhe p
study published in the MSR is one that is based on publicly
available “raw” data, but that does not provide the proattsse Besides that, a large use of publicly available data can
dataset nor the tools/scripts used for the study. 64 out bf 17be noticed, mainly from FLOSSproject repositories. In
papers follow this pattern. The next more frequent type ofthe year 2009, there are some studies that combine data
paper is the one for which “raw” data, processed dataset andom FLOSS projects with non-public data gathered from

10 +
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tools/scripts are not available at all with 31 papers. industrial environments, resulting only in partial avhilay
of the data.
PRD PDS T&S #Papers % Papers Among the non-public scenarios, one that has been found
Y Y Y 2 12% frequently are studies that imply monitorization of stuiden
i g NY 21 %)%‘;//‘; It should be noted that this situatiqrer sedoes not have
v p p 2 1.29% to imply that the data cannot be made publicly available,
Y P N 2 1.2% as the repositories could be made available after some sim-
$ H ; 11% f-l“;/;% ple privacy-preserving modifications. However, we haven't
v N N 64 37.4% found any paper stating that this had been done.
P N Y 1 0.6% Other non-public “raw” data correspond to those papers
E $' ,\’]‘ 22 11220"//;’ where the project names are not provided. We have encoun-
N p N 1 0.6% tered this even for the study of FLOSS projects, as it is the
N N \ 7 4.1% case in a paper where the authors show results from “one
“ “ E 321 118210& [FLOSS] community we are studying”. Without any further
NA  NA  NA 17 9.9% reference, the replication of those studies is not possible
Table | an industrial setting, the authors sometimes point to pyiva
STATISTICS OF AVAILABILITY OF “RAW" DATA, PROCESSED DATASET concerns to not name the projects, and fake names such as
AND TOOLS AND SCRIPTS BY NUMBER OF PAPERSPRD STANDS FOR “Pocahontas” or “project X" can be found.

'PuBLIC RAW DATA’, PDS FOR'PROCESSED DATASET AND T&S FOR

T OOLS AND SCRIPTS Finally, there are papers that use publicly available “raw

data and that link to the source, but that do not reveal the

1FLOSS is an acronym for Free/Libre/Open Source Software.



specific projects under scrutiny. So, randomly selecting 10 Position _ Source Number

. . « 1 PostgreSQL 18

SourceForge projects or studying “[40] random GUI Java > ArgoUML 16
applications from SourceForge” would be of no help for 3 Eclipse 15
researchers intending to replicate a study. 4 Apache web server 10

5 GNOME 7

6 Linux 7

7 Sourceforge 7

8 Jedit 6

N 9 Mozilla 6

10 FreeBSD 5

1 GCC 5

12 Evolution 4

13 Junit 4

14 MySQL 4

P 15 Python 4

16 Apache 3

17 Apache Ant 3

v 18 Eclipse BIRT 3

19 KDE 3

20 OpenBSD 3

Table II

Figure 4. Distribution of papers by the public availabiliy the “raw” TOP20PROJECTS USED AS PUBLIC DATA SOURCES

data for their case studies. Experimental papers from all M&Reedings
are considered.

Filtering out the N/A set and aggregating the data for allsix years of the MSR, only six papers provide a means of
years, we obtain the pie shown in Figure 4. A large amountllowing fellow researchers to work with the same data that
(almost three quarters) of the papers are based on publiclas been used in the analysis.
available data sources. For those that had publicly aveilab  Of these, only two are originators of the processed
“raw” data, we have written down the name of the softwaredataset by themselves. The first one is Gamim MSR 2004
project that serves as data source. In this way, we have founsbftChange paper [6] that offers 6MB of a compressed
a total number of 297 case studies performed on 174 distinalatabase dump with Modification Requests from Evolution;
projects. while the second one is Kim et al.’s paper on clone geneal-

Table II contains a list of the top 20 projects that haveogy [8] published in 2005.
been used as case study. Some of them may appear as theén the other four cases, the authors benefited from a
project themselves (for instance, "Apache web server” oprocessed dataset that had been made available by a third
“Evolution”) and as part of the macro-project, framework party. Two of them used the Eclipse Bugzilla database
or community they belong to (for instance, "Apache” or dump offered for the MSR 2007 Challenge by the challenge
“GNOME”). In a strict sense, they are two different sources.organizers, while for the other two the data comes from
In the case of Sourceforge, this means that the studieg dataset published by the NASA and available in the
performed target the platform but mine for a specific kind of PROMISE repository [9]. For the NASA data, although the
project (for instance, Java projects), although some tiwlis processed dataset is publicly available, the “raw” dataots n
analysis on the vast amount of Sourceforge projects can also

be found.
It should be noted that the MSR Challenge is centered ;:fﬂa”y
around a specific set of projects, so this fact has skewed , _ No

N/A

the data shown in Table Il. In this sense, PostgreSQL and
ArgoUML were the focus of the MSR 2006 Challenge,
Eclipse and Firefox of the MSR 2007 Challenge, Eclipse
on its own of the 2008 Challenge (although no challenge
paper was included in the 2008 proceedings) and GNOME
was the topic of the 2009 Challenge.

Altogether, the top 10 projects have been used in 35.0%
of the case studies, while the top 20 appear in 48.0% of
them.
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C. Public availability of the processed dataset

F_igure 5 reveals that the amount of papers with a p_Ub”C|yFigure 5. Evolution of papers by the publicly availabilitythe processed
available processed dataset is very low. In total, durirgy th dataset.



As in the analysis of the “raw” data, no clear trend canD. Public availability of tools and scripts
be observed from the evolution of the availability of the
processed dataset over time. If at all, there are two negativ
at least regarding replicability, aspects that can be iiater
from the figure:

As a data-intensive area of research, MSR researchers
have put much effort on building tools that support the
retrieval and analysis of software repositories. In thissge
a large number of papers included in the MSR proceedings
« The amount of studies that offer or are based onpresent tools created by the authors, many of them publicly

publicly available processed datasets has not growmvailable.

over the years. It seems that MSR researchers prefer Figure 7 shows a stack diagram with the number of papers

to obtain the data in “raw” form by their own means by the availability of the tools. Our expectation was that th

than using other’s data. use of publicly available tools would increase over time, as

« Some, although few, MSR authors offered in the firstthe pool of available tools grows from MSR to MSR. In spite
editions (in 2004 and 2005) their processed dataset®)f our assumptions, no significant trend can be identified
probably in the hope that others would re-use them ofrom the figure.

that it was thecorrect way to do. However, in more

recent editions this behavior has not been observed (al-

though partial processed datasets have been published). ;Zfﬁa”y

Interestingly enough, both authors that provided their  _ No

data sources in earlier editions have published other NA

papers in the MSR, although without publishing again 4

their processed datasets. A possible explanation is that

the MSR community does not consider the effort of

doing so in a convenient manner. 20

10 +
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Figure 7. Evolution of papers by the public availability obts and scripts.

According to the results shown in Figure 8, after leaving
out the non-experimental (N/A) set, for around one fifth of
the papers the complete set of tools and scripts to fully
reproduce the study can be obtained. For around another
fifth, only part of the tool/script chain is publicly availiet

N while for a vast majority of papers no tool/script is prowdde

Figure 6.  Distribution of papers by the publicly availatyiliof the
processed dataset. Experimental papers from all MSR progeedire
considered.

Figure 6 is the result of filtering the non-experimental
(N/A) papers and displaying the distribution by the public P
availability of the processed dataset. Comparing it with th
distribution of the “raw” data in Figure 4, the differences
are significant.

One possible explication is that MSR researchers have
assumed that pointing to public “raw” data is enough when it
comes to other researchers trusting the analysis. Thigdsti
is paradoxical as the MSR itself is a venue where mining:igure 8. Distribution of papers by the availability of theols and scripts
is done; researchers know that the process of obtaining @ed in the study. If tools/scripts are available ('Y"), t@mplete procedure
processed dataset is not a simple one and that understandiiggd by the original authors can be obtained and used.
how the data has been massaged is very important.




V. MINING CHALLENGE

The MSR Challenge is, at least to the knowledge of the
authors, a unique venue where researchers come together
to present, compare and assess mining methods and tools.

Since 2006, the MSR has hosted this event, providing
a different submission date than for research papers and
usually including accepted papers into the proceedings.

While in 2006, the challenge instructions just asked re-
searchers to focus on a FLOSS project of their wish, since Y
2007 the challenge counts with two categories: a general
one, that allows miners to present the usefulness of their
mining tools and techniques; and a prediction one, where
researchers have to predict some feature of the projeces und
study. In 2007 and 2008 the number of bugs during a time
period for Eclipse and Mozilla had to be predicted, while in
2009 the topic was related to software growth of GNOME
projects.

Together with the instructions of the challenge and the
projects to be studied, the MSR Challenge organizers pro-
vide some data that may be used (or not). In the scope of this
paper, some of this data may be considered as “raw” data (for
instance, mirrors of the source code management systems), (b) Processed dataset
while other may be considered as a processed dataset (for
instance, in the case of a Bugzilla database dump). All in
all, as using the data provided by the organizers is not
mandatory, researchers could use their own dataset. And,
in general, the challenge papers do not clearly state if they
have used the data sources provided by the organizers or
have used the “raw” data.

Up to date, a total number of 23 papers have been P
published in the MSR proceedings related to the Challenge.

Distributed among the various editions in which the MSR (c) Tools/scripts

Challenge took place, we can count 12 papers in 2006, § = o 5 pue oaiaiity of the studied charactedistior the MSR

papers in 2007 and 5 papers in 2009. As already noted, Nghalienge papers. All published challenge papers are deresi.
challenge papers were included in the 2008 MSR proceed-

ings.

Figure 9 shows the public availability of “raw” data, of the \yhat extent the ones offered by the organizers have been
processed data sets and of the tools and scripts considerigged as most challenge papers do not offer details about
only MSR Challenge papers. this. The two that we know of, as already mentioned in

While reviewing for “raw” data, we have labeled as gypsection IV-C, use the Bugzilla dump of the Eclipse
partially available the study that considers the Bugzitiéad project. In this case, the main cause for using the processed
of the 25 largest GNOME projects, not specifying the exacljataset from others is that the process that has to be fallowe
name of the projects under study. With that information, & optain a valuable processed dataset from the “raw” data
replicator would _have a difficult task for finding exactly the 5 tedious as it involves web scraping the Bugzilla site.

25 of them, as it may depend on what and how bugs aré 15 gym up, availability of tools and scripts is more

counted or left out. _ . frequent in the challenge papers than for the whole MSR,
There is a paper which is not based on publicly available, ; il not majority. So, it seems that the challenge issee

data in the MSR Challenge series. This paper studies CoMe o place to show how good a tool is, but not to promote
munication on IRC channels, specifically in the #gtk IRC ;s |;se among fellow researchers.

channel. As logs of the IRC channels are not stored and
offered publicly, access to these data could only be actlieve
by the authors providing their processed dataset.

But, as in the case of all MSR papers, processed datasetsThis section contains other anecdotal facts obtained while
are in general not provided. We don’t know, as well, toanalyzing the MSR papers. This view complements the

oz

(a) “Raw” data

VI. OTHER INTERESTING RESULTS



guantitative analysis performed so far providing a moreas mailing lists and even IRC channels. But while the MSR
complete picture of the replicability of the papers: community has clearly identified the benefits of the openness

« No (exact) replication study at the MSR has been founcPf the FLOSS community, it has gone the opposite direction
in the six years under study. However, and althoughand become more reluctant to offer similar openness.
Conceptua| rep”cation was not the scope of this Study’ Researchers should be aware that even if the “raw” data
we have found one by Tian [10], comparing a newis completely available, they have to be very detailed about

method with an already existing one implemented inwhat they are studying. So, in addition to providing the time
a tool. span or the version under study as already discussed, it is

« In around half a dozen papers we have been able tjj’nportant that studies on a subset of the data document the
observe how authors offer very detailed information subset in detail. This has to be ConSidered, for inStancenWh
about the performance of their tools, specifying evenchoosing randomly projects from Sourceforge.
the type of machine that was used for computation, but Another lesson that MSR researchers have to learn from
the tool itself is not publicly available. the FLOSS community is that they have to tag their tools

« When the paper refers tecripts or prototypes the — and speci_fy_ yvhat versions t_hey are using_ in their research.
chance of finding them publicly available is almost nil. The possibility of downloading older versions of the tools
When the paper refers tools the likelihood varies. ~ should be given. Using a source code management system

« There is no defined way of specifying in the paperWith public read access would be desirable.
where the data and the tool can be found. Somegs Systematic approach to replication

authors put URLs it in the body of the paper, others hould h ) h
use footnotes, others refer to them in the bibliography MSR Papers should have a more systematic approac

providing a link and some refer to a paper or technicalregarding the replicability of_the research .they present. S
report in the bibliography. Finally, there are cases where®S Many papers have a section that specifically discusses the
the tool is named but no further reference is given. threats to validity, a similar one (maybe labeled “barrigrs

. Many papers do not specify the time span or thereplicability”) could be includetl A final section, just after
software version that has been studied. Other author%e con(_:lusip_ns, has _been appended t_o _this paper discus_sing
research the “current version”. In both cases, everfne replicability of this paper and pointing out that, as it
having access to the “raw” data and the tool is nothappens with validity, replicability is a desirable goalt bu
sufficient; the exact dates or versions should be indi"0t cOmpletely achievable in many cases [11].

One of the major difficulties of this study has been to

cated. . o .
. Version numbers of the research tools are seldon{d€ntify if papers offer additional data or tools. The way

provided in the study. As the implementation is gen_of specifying this information varies from paper to paper

erally embeddednto the tools, reproducing the study and in many cases, a web search has _been unav0|dab[e.
he research community should standardize ways of speci-

becomes difficult. We have observed, in any case, thal " . .
ing where additional information (data sources, proedss

many research tools do not have version numbers an o .
that older versions are not provided. ataset and tools) can be found. A possibility that is con-
While looking for tools, we have found that many of sidered in this paper is adding a section at the end of the

them are published in the web pages of the authorgPaper, just before the bibliography, as it is common with the

Surprisingly, entering the URL specified in the paperacknowle(.jgments.' , : . ,
has very often returned a 403/404 response (we havi A pc_>SS|bIe solution 'S _to norma_llze hOW. additional in-
documented up to 17 occurrences!). Even the link forormation could be specified, possibly offering a web page

the MSR 2006 challenge data gives a 404. Researche}’ghere all this information is grouped. This web page could
may not be very good web maintainers include a link to the exact URL where the “raw” data

sources may be obtained, links to the processed dataset and
VII. DISCUSSION references to the tools, specifying the exact version of the

The following subsections offer a brief discussion aboutiCIS that have been used.
how to improve the replicability of papers for a venue suchc, Replication-specific infrastructure

as the MSR. But this would solve the problem partially. As we have

A. Public available “raw” data is not enough seen from this study, the amount of 404 responses to URLS

The MSR community has learned that especially thefound in papers is not low. A possibility, in the same

FLOSS community offers large amounts of publicly avail- dlrect|ont_as tTﬁ tIEEEdL;brary, and daga|(;1 Igar;:ngFfLrgrgS
able data, and has widen the analyses from source codge practices that used lor over a decade in the

relea_se and source code management systems to defects it may be appended to the threats to validity section, asebarto
tracking systems and other means of communications suadfplicability are in fact a threat to the validity of the raseh.



community, would be to have a Sourceforge-like site forAmong them, we encourage authors to offer a detailed
empirical researchers. This site could offer the serviceslescription of the data being studied (including the exact
required to provide or refer to additional data and tools andime span or the versions of the software) and to indicate
ease the reuse and evolution of both. By means of the URLhe specific version of the research tool used (which means
of the main page, access to the information of a paper coulthat research tools should be versioned and older versions
be obtained. Being so, the way to refer to this informationshould be available as well). An agreement on a standardized
in the paper is only a URL and could be appended, in thevay to refer to a location where additional data can be
same way as keywords are usually provided, just after thebtained should be met. A possibility could be a section
abstract aseplication packagg2]. at the end —as it is common for the acknowledgments— or
a line at the beginning —in the same manner as it is done
VIII. CONCLUSIONS . : : .
. ) . _ with the keywords. The latter is strongly tied to the nedgssi

This paper has tried to shed some light on the potentiaht having a web page with the additional information, most
replicability of all papers that have been published in thegesjrably a Sourceforge-like site that acts as a repository
proceedings of the Mining Software Repositories. It CdBSIS thjs type of data and tools, and that frees researchers from
of a literature review of all papers, with the aim of identify maintaining infrastructure and links.
ing if the data that is mined, the processed dataset used by ajtogether this paper has offered insight into the problems
the researchers and the tools and scripts used are publichf replicating MSR papers and can serve as a good starting
available. We have found that only two papers have the thregoint to discuss future directions of how research should
characteristics and that a majority of published papersis n pe performed in order to maximize replicability, and to

replication friendly. o _ ultimately foster the replication of research.
Analyzing the characteristics by their own, we have

observed that the availability of the “raw” sources is widel ~1X. HOW ABOUT THE REPLICABILITY OF THIS PAPER?

given, mainly due to the fact that FLOSS repositories are Although this is not an experimental study, it is one that
used. The processed datasets used by researchers are seld®nery close to the research done in the MSR. Nonetheless,
provided, although we have encountered some papers in thestead of mining into software repositories, the authdrs o
early editions that published them. In my opinion, the MSRthis paper have actually mined the proceedings for certain
community does not give enough value to the availability ofpatterns. That is the main reason why a major concern has
the processed dataset, even though it is a community that lseen to make the study as replication friendly as possible. |
aware of the challenges that obtaining it supposes. Finallythis regard, and following the same method used for the rest
tools and scripts are in an intermediate position, beingf the MSR literature, we have tried to offer the “raw” data,
common that they are available over the Internet, althouglhe processed dataset and the scripts to fellow researchers
still a minority behavior. The findings encountered for the , The “raw” data used for this study are the MSR
subset of papers that belong to the “Mining Challenge”  proceedings from 2004 to 2009. The proceedings from

offers similar results, although promising behaviors can b 2004 to 2007 can be obtained from their corresponding
observed: reuse of processed datasets appears more often MSR web page, while the 2008 and 2009 proceedings
and it shows a larger share of publicly available tools. are only available from the ACM Digital Library.

As seen in this study, replicability tends to decrease with  The processed dataseis composed of a structured text
the age of the paper. This is because of two main reasons: file (notes.txt) with an entry for each paper in the MSR
« Even if the “raw” data is publicly available, its state proceedings. In addition to quantitative information
may change with time. This may happen, for instance, about availability, this file contains comments and other

if projects that serve as case studies migrate to newer information that support the findings, such as if the

tools. Although many times there is the intention not links provided in the paper are correct, where the
to lose any data during the migration process, this can  information has been obtained (often Google searches
never be assured. have been done), the errors found (for instance, the

« Web pages where tools and possibly additional data  404s) and the tools used.
is offered have a higher chance to become a lost link « The scripts transform the structured text used as pro-
as time passes. In this research study we have observed cessed dataset into database format, stores the data into
many sites that return a 403 or 404 response error while  a database and queries it with several other Python
trying to retrieve web pages found in the papers. scripts. These scripts contain version numbers, and the
It is the opinion of the author that papers submitted to ~ version of the script used in this paper is specified in
the MSR, and all those that treat with Empirical Software  the web page.
Engineering, should address replicability in a more formal Considering the above information, the “raw” data for
and standardized way. In this regard, some issues are dithis study is only partially available, while processedadat
cussed in this paper and possible solutions are proposednd tools/scripts are both completely publicly availafillee



reason for the “raw” data being only partially available is [4] N. Bettenburg, R. Premraj, T. Zimmermann, and S. Kim,
that not all proceedings are publicly available — the ones
for the years 2008 and 2009 require subscription to the
ACM/IEEE Library or paying a fee per paper. We know
that although access to the ACM/IEEE Library supposes [5] A. Hindle, D. M. Gernméan, and R. C. Holt, “What do |arge
no problems to university staff, it supposes a barrier to the
general replicability of the study.

In accordance with the method proposed in this paper, we
have added a section at the end of the paper, previous to th?ﬁ]
bibliography, that refers to the location of the “repliceti
package”.

REPLICATION PACKAGE

Links to the “raw” data, the processed dataset and thel7]
scripts that have been used to obtain the results shown in
this paper can be obtained from following URL: http://gsyc.
urjc.esfigrex/msr2010.
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