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ABSTRACT

Readme file is a short document associated with most open-source
software (0OSS) there were many attempts to uniform the structure of
Readme file, this file is the main file most user read, it helps the user to
decide upon using the software. In this paper we suggest using audio
format for Readme file (ListentoMe), to do so we study the state of the art
for Readme file in most popular GitHub repositories( or repos for short).
100 GitHub repositories documentation have been collected as a dataset.
Extracting commits from this dataset results in 326793 messages. Next,
commits regarding documentation have been isolated for further analysis.
Finally, we observed the structure of readme file from the extracted
commits and the number of key attributes used. The result shows that
Github developers did not commit to the general Readme file structure
suggested by literature [17] most developers will not save time to write
documentation. Thus we suggest an audio version of Readme file named as
ListentoMe, The structures for the ListentoMe file have been proposed to
bridge the gap in documentation structures. To evaluate our suggestion,
we conduct questionnaire targeting software developers in GitHub. The

questionnaire results showed that more than 70% of developers prefer
ListentoMe (audio version of Readme), they mostly agreed about the
suggested ListentoMe structure.

1. Introduction

Open source software (0SS) is a new trend of built software. The main challenges that face 0SS
are the lack of documentation or un-updated documentation [26]. Documentation plays an
important role, especially in complex software. It helps overcome problems that may occur
through the software life cycle [14, 10]. In 2008 Loggem argued that quality of software
documentation (followed ISO standards) could be produced by verifying documentation and
following guidelines for good software documentation involved taking the nature of software
into account as well as the specific problems encountered. Loggem indicates the lack of academic
research in this area [24]. Capilla [2] showed the importance of architectural document
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sustainability and from their research, they conclude the need for more effort towards standards
and tools for documentations. OSS tends to lack accessible and complete documentation that
keeps users [13]. The production of software documentation faces many issues the main issues
are tight schedules and budget constraints, also developers are good in writing code but not
documents [17, 6]. The developers spends their time on building software system while
considered documentation as low-priority. For that in 2015 Nicoletti developed a tool that can
help speed up the production of software architecture documents [16].

There are more than two documents that software may have, the name may differ but
contents still the same. Although the literatures used different names for those documents, most
researchers used documents specifies in Fig.1. From the literatures, we summarized important
software documents that developers produce.

Software Documents

Specification Technical Software Help file and
Documents Document manuals Readme

Fig. 1 software documents

Fig.1 shows four types of documents: specification documents this document mainly used by
programmers and testers ( both programmers and testers are types of developers), technical
documents used by internal users, while software manuals targets all type of users, finally helps
and Readme file also for users , they help users install use and troubleshoots main errors or
conflicts may occur..

This paper focuses on the last block presented in Fig.1 which is Readmefile. The paper
proposes using a structured audio version of the readme file instead of writing it, to move the
developer’s burden from writing a piece of short or too much information in the file. We keep the
name close to the original well known readme file. Most developers feel bored or they lack
experience required to write understandable and accurate documentation for their software
[22]. We think the recording is more fun and less time consuming.

2. Literature Review

In OSS the responsibility of writing the documentation lay on developer’s shoulders, developers
may lack the skill of writing clear documents for their software [26], as could be seen in Fig.1,
there are many types of documents need to be associated with the software some of the
documents need to be updated frequently when the software change. Following up with all these
tasks add more responsibilities. The most important type of documentation according to
Sommerville [19] is process document (which involves specification and technical documents in
Fig.1). Process document records maintenance and the process of development. Product
documentation (corresponds to software manuals in fig.1) used after the production of the
system [24].
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Writing short documentation important to gain more users because users do not read long
manuals [18] thus most 0SS comes with Readme files and detailed documentation in WiKi's.
Readme file is a short document associated with most OSS provides useful information about the
software, there are a specific information expected to be included in each readme-files [23].
Readme file is not an exhaustive list of everything the software does, and often targets new users
or those who are still deciding if they want to use the package, it created by a project’s
developers and hosted on the project’s webpage/repository [3].

Documentation structure not always facilitate developer work, there is a gap between
information needs by developers and the structure of documentation [22]. In 2013 Demeyer et al
proposed a guidelines structure for software documentation [5] Demeyer agreed with John et.al.
in their emphases on quality issues of software documentations [12].

John et al In 2006 [12] have mined data dump from Source Forge to extract information
about open-source developer social media, John proved that developers relay heavily on social
media when they work on a projects. Open source platforms facilitate developer communication
and this increases productivity. Storey et.al. in 2012 confirms the impact of social media on 0SS
developers and investigated the social media influence in software engineering research and
practice [11].

The widespread of 0SS results in the development of many tools and environment to
facilitate developer’s collaboration and help in documentations. Wiki is one of those tools that
provide a more friendly environment for documentation, most GitHub developers nowadays,
(GitHub is the biggest 0SS platform that hosts repository and provides collaboration tools for
free), use wikis to include videos, images, and text to the documentation wiki help in associate
different kinds of contents in a single document|[1].

Developers increasingly using social media during and after developing a project [20].
Researches shows trends for developers to communicate using different collaborative
technologies [15]. Menten et al in [15] proposed using audio for requirement documentation
which is close to our proposal but we used audio documentation for recording basic information
( same information found in readme file) in audio format.

3. The proposed audio document (ListentoMe)

Readme file sound to be easy and agreed upon in OSS environments (e.g. GitHub). It is a short
document (or project description) attached to source code that gives a snapshot about the
software [4,9]. In this manuscript, we observed the most popular GitHub repositories since 2018,
(the more star the repo have, more popular it is). Next, commits (that represents developers and
users communication messages regarding the repos) have been processed and analysed, then we
find the number of occurrence of the key points (attributes) in Readmefile. According to [12, 9]
there are ten attributes recommended by GitHub founder to be included in GitHub readme files.

Readme file targets the user, the more clear and precise information in it, the more likely
it that the project (software) will be forked (download). In addition to Readme file in GitHub, a
detailed documentation about the project will be available in wikis.
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In this paper, dataset consists of 100 most popular Github projects has been collected
and processed to extract commits (using keyword search- filter 1) which results in obtaining
326793 commits related to documentation of the projects. Then another filter applied (filter2) to
identify commits regarding Readme file only which was 5953 commits. Fig. 2 below depicted the
framework used to extract Readme file structure used in GitHub.

Select 100 most popular GitHub Projects
Extract the comments

v Filter1

326793 Commit Records

@lteﬂ

S S

1

Read me file Structure

Fig. 2. The proposal framework

Analysing the commits of readme files in our selected dataset (100 repos) shows that more than
25% of developer’s correspondence spend on editing and fixing issues related to Readme file,
most of the commits were about clarifying some key points in the file, fixing some spelling errors
and adding a key point’s declaration.

As an open-source users, we judge on the project according to readme file contents [3],
unfortunately, this file may miss a lot of basic information and sometimes developers have to
read the whole documentation section to decide upon using the software. In this paper, we
suggest using audio version of Readme file called ListentoMe, because many developers find it
hard to dedicate time to write a text documents, as not all developers are as good in writing as
they are in coding [3].

ListentoMe will reduce time and effort as a developer could record while amidst other
coding tasks, or driving their way home. Based on the literature, there were key points
(attributes) that should be declared in ReadMe files [9]. Analysing the state of the art for using
these key points (or attributes) in the studied repos shows that not all developers considered
declaring these attributes in their Readme file. The percentage of the occurrences of each
attributes on our datasets depicted in Fig 3.
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Fig. 3. The attribute occurrence in the 100 repos

The key points (attributes) are also considered when recording the ListentoMe file. We also
propose a structure for the audio file -ListentoME. Fig. 4 below illustrated ListentoMe structure

prerequisites
general information
how to use

constraints
license and

contact us

Fig. 4 Listen to Me file structure

Fig. 4 shows that the basic information that the user is interested in seven only which we
selected carefully from [9]:

e Software (or project) name.

Prerequisites in this section the developer states what platform, operating system, or
libraries need to be there in order for the software to work.

e General information a short definition of the software what’s the input, when we need to use
it, what is the goal.

e How to use, how user can install and use the software on his side.
e Constraints: is there any storage, hardware, or input constraints.

. License some software had a license and agreements user need to be agreed and aware
about the license. The type of license should be specified in this section

. Contact us, it is an optional option.
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A questioner have been used as an evaluation criteria to our proposal, a survey was delivered to
a numbers of GitHub users asking them about audio documentation. We get only 58 responses
that reflect different nationalities and opinions. Two groups of questions have been asked: one
related to the audio version of readme file (if the developer will consider do so for his future
application). The other group of questions rated the proposed audio file structure fig 5,6 and 7
illustrates developer response to the questioner.

4. Results

Readme file is a short documentation associated with most OSS. Based on the literature, software
developers found it difficult to write documentation, on another hand, they use social media
(audio or video conferencing) a lot to communicate, when developing a project many
researchers suggest reusing developer communication history for documentation [22, 5, 8].
Developers seems to use social media a lot [25, 8] to communicate when developing a new
project (software), this motivates us to start searching in audio documentation. Thus we
propose an audio version of readme file with seven attribute (Prerequisites, general information,
how to use, constrains, license and contact us) as a minimal requirement (see Fig.2). In order to
evaluate the proposed file, we collected 58 developers’ opinions using a questionnaire to
evaluate audio documentation (ListentoMe).

The results for the question (Do you prefer to do a Voice recording or writing a Readme
file when you do the documentation for your software?) shows that there are around 70% of
developers prefer recording (audio documentation). When asking (What prevents you from
developing audio version of Readme?), hesitating about audio recording, although. Also we ask
developer about the selected key points (attributes- please see Fig.4) that should be included in
the audio Readme file, The 48% agreed upon consider it as required, others suggest adding more
information figs. 5,6 and 7 depicted these responses.

Therefore, we nominated seven attributes as depicted (in Fig.2) according to Kozlowski's
recommendation [23], Kozlowski studied many Readme file structures then he concluded a
readme file layout to be considered when writing such files. Hence, we think this information is
enough for a user to decide upon using the software.

In the questionnaire we asked developers to give us feedback about the ListentoMe
structure; more than 70% recommend and agreed to the suggested structure (positive
feedbacks). In the questionnaire, we also asked many different GitHub developers from many
backgrounds and nationalities and we are still expecting more responses.

5. Conclusions and Future Work

Although there were attempts to use audio documentation [15, 21], still in its early stages.
According to the documentation most developers consider reading documentation is boring,
users try products without reading its documentation [18]. ListentoMe is an attempted to bridge
the gap in OSS documentation. In this paper we collected commits from 100 popular GiHub
projects. Then we studied the state of art for readme in these projects . Our finding confirms the
lack of key attribute information presence in those projects, thus 25% of the commits were
related to key attributes that should be declared earlier in Readme files. If the developers spent
more time in formatting and structuring their Readme file, they will probably save more time
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and effort rather than spent it in responding to user commits. To facilitate developer efforts in
producing easy and good Readme file we suggest an audio version of readme file, it is easier and
more convenient for most developer[8,15, 20, 21]to use audio, Also a structure for it have been
proposed .

To evaluate our proposal, we seek developer’s opinions thus questionnaires were used. The
questionnaire was posted to GitHub developers (GitHub is one of the biggest Open-source
software hosting platforms for version control and collaboration, GitHub has millions of
developers [7]). The questionnaire has 6 questions, the first three questions were general
(asking general questions regarding developer gender, nationality, and programing language
they familiar with.,, We asked about developer preference (audio versus writing). From 58
responses, about 70% of developers prefer audio recording, 25% percent prefer writing a
Readme file, others did not care about the format they have no preferences. Fig. 5 illustrated the
results of the questionnaire regarding this question..

0.8
0.7
0.6
0.5
0.4
0.3

0.2
0.1
0

Audio Writing any format

Fig. 5 Developer responses for their Readme file (Audio or writing)

The fifth question targets those who prefer not to record an audio Readme, the question
was “What prevents you from developing an audio version of Readme?”, 30% of the developers
have their security awareness, others were more worried about the quality of recording(
technology issues), some have their own personnel reasons. Fig 6 below depicted the responses
for that question.

0.4
0.3
0.2
0.1
0 [

Security reasons technology Reasons personnel reasons

Fig. 6 Developer responses for the question “ What prevents you from developing an audio version of
Readme”
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Finally, the developers asked to rate and suggest upon the seven key points (attributes)
suggested in Fig.4. The developer agreed mostly on the suggested attributes( see fig. 7), positive
feedbacks were received from the participants, this encourages us to pursue research in that
field.

0.7
0.6
0.5
0.4
0.3
0.2 l
0.1
0 I
Highly Recommended not sure
recommended

Fig. 7 Developer recommendation regarding the suggested key attributes.

We think audio documentation is a promising, easy, and fast way to do documentation;
therefore, our future work will focus on: searching for more audio tools that could facilitate
audio recording. Moreover, presenting a detailed study to employ the compressed audio file
format for ListentoMe.
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