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ABSTRACT
Version control systems have played essential role in software development for the last
decades. Starting a new trend surfaced, distributed version control system: dedicated central
servers for few authorized users lose important in favor of a more dynamic workflow. Where
every developer works with a copy of a project’s complete history and changes are
synchronized ad-hoc between developers. This paper presents a descriptive study on the
usage patterns and perceived action possibilities of distributed version control systems. The
paper offers an overview of the technology with a focus on its role in communication,
information sharing and learning in IT teams or organizations. Distributed version control
system plays an important role in information sharing and developing understanding of
voluminous or complex data. In the context of IT professionals working in teams, this
technology can improve cooperation and increase the efficiency of interpersonal
communication.
Keywords: distributed version control, communication, learning, media richness and
synchronicity, computer-mediated interaction, adult learning.

INTRODUCTION
Interpersonal communication and learning is
one of the basic requirements for the existence
of any organization, ultimately playing an
important role in the efficiency and overall
well functioning of the organization, as a group
of employees working toward a common goal.
Also; the process of continuous development,
learning, skills acquisition and sharing can be
claimed to be other key elements upon which
the success of the organization might rest.
The version control system was defined,
according to the GIT manual (Chacon and
Straub, 2014), as “a system that records
changes to a file or set of files over time so
that you can recall specific version later”. The
benefits of using a version control system in an
information technology(IT) companies are
obvious as to allow employee to revert files
back to a previous state, review changes
project back to a previous state, review
changes made over time, modification of a
something, who introduced an issue and when,
and more.” Thus version control ensures that
no information inside the system is lost and
that several employees may work
simultaneously on the same piece of code

without interfering with one another. Several
models of version or revision control system
evolved in the years. The main ones being the
local centralized and distributed version
controls. In the case of local version control
system, a data is stored either on a single
computer or on a central, distributed models
give all users, or peers local access to the
entire project they are working on, moreover,
unlike their counterparts, distributed models
allow tracking of all users history, from small
changes to commands typed and identify, thus
making them more suitable for research.
Research question
As version control systems represent a crucial
element in organizations whose main area of
business was IT and programming, an
interesting topic to follow would therefore be
that of the perceived usage of such systems
and of the communication patterns afforded by
the interaction with this technology. Thus, this
paper aims to provide answers to the following
questions:
1. What is the role of distributed version
control systems in organizational
communication,
Information’s processing, and learning system?
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2. What strategies might users of the system
employ in order to ensure optimal usage of its
capabilities, with a maximized learning system
and communication experience?
BACKGROUND
Version control system has a decade’s long
history in professional software engineering
with early systems like source control system
and revision control system developed in the
seventies and eighties respectively. These
pioneering systems only supported storage of
the versions on the file system, while later
systems also allowed for remote and mostly
centralized storage of the versions. The most
well-known centralized system is concurrent
version system and subversion. Currently, there
is a trend towards the use of distributed
version control system (DCVS) where each user
has a local copy of the repository which can be
synchronized with other repositories, system
such as GIT and mercurial exemplify this type
of present day decentralized technology. These

DCVS enable flexible change tracking,
reversibility and manageable collaborative
work, which are valuable for both small and
large projects.
DISTRIBUTED VERSION CONTROL SYSTEM
Distributed version control takes a peer-to-peer
approach, as opposed to the client-server
approach of centralized system. Rather than a
single, central repository on which clients
synchronize, each peers working copy of these
codebase is a bona-fide repository.
Synchronization is conducted by exchanging
patches (change-set) from peer-to-peer.
In a distributed version control (such as GIT,
Mercurial, Bazzar or Darcs), clients don’t just
check out the latest snapshot of the files, the
fully mirror the repository. Thus, if any server
dies, and these system were collaborating via it,
any of the client repositories can be copied
backup to the server to restore it. Every clone
is really a full (backup) of all the data.

Figure 1.0: Distributed version control system.( http://git-scm.com/book/en/Getting-Started-Git-
Basics)
THE AFFORDANCE OF THE DISTRIBUTED
VERSION CONTROL SYSTEM
Version control system were generally viewed
as playing a central role in information
technology/developer teams interaction with
their code, as expressed in Cochez and Jonne
(2009), Plaice (1993), Phillips et.al., (2008) and
others. The DVCS as a communication

technology, the affordance of the system are
identified in what follows; First of all, taking
into consideration that all interaction with the
system, as well as with other users is in written
form, either as command-line instructions or
commit message. It is clear that the system
affords the transmission of linguistic
information.
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The basic unit of information in the DVCS is,
therefore, the commit message. No other type
except for linguistic ones can be transmitted
using this technology and as a result it could be
claimed that the DVCS is a modality-lean
medium. So, the DVCS is similar to another
popular communication technology, the e-mail.
It can be argued that it affords synchronicity in
some respect, although it can also be viewed as
an asynchronous technology. From a
synchronous perspective, users are permitted
to see changes made by others in real time, by
requesting the latest version of a particular file.
Moreover, the modification of files and sending
of commit message visible to all other
contributors to the project is almost

instantaneous, unaffected by any delay.
Compared with the process of editing a file or
piece of code without the support of the DVCS,
it is assumed that the affordance of
synchronicity is one of the factors which might
have led to these technology professionals.
Another affordance related to interactivity is
that the DVCS promotes interaction at a
distance. More precisely, users may modify files
and write commit messages which are made
available to others regardless to the physical
distance between the interactions. This
affordance, combined with synchronicity,
suggests that this technology can be used
successfully in geographically distributed teams,
across different time-zones.

Figure 2.0: GIT DCVS long using the command line interface

MEDIA RICHNESS THEORY (MRT)
The term Media Richness is defined as “the
potential information carrying capacity of data
(Daft and Richard, 1984). With reference to
communication media, “media can be
characterized as high or low in “richness”
based on their capacity to facilitate shared
meaning”(Daft and Richard, 1984). Thus, the
more types of communicatively relevant
information a technology provides such as non-
verbal cues, the richer it can be considered. In
order to better illustrate the concept, the
authors provide a 5-item, listing out several
types of media, from rich to lean, as follows.
Face to face communication is considered the

richest type of information conveying medium,
followed by telephone conversations, written,
descriptive documents and finally numeral
documents.
MEDIA SYNCHRONOCITY THEORY (MST)
As an alternative and a complement to the
previously presented theory, a theory
concerned with the effect using media has a
communication performance is introduced in
what follows. Media synchronicity theory
(Whittaker, 2003) focuses, more precisely, on”
the ability of media to support synchronicity a
shared pattern of coordinated behaviors”
among team members (Whittaker, 2003).
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ANDRAGOGY (A THEORY OF ADULT LEARNING)
The main assumptions or defining
characteristics to be taken into account when
designing successful learning situation
motivation is influenced by six main factors and
that by making the correct assumptions in
connection with the needs of the learner and
the situation at hand, the success of learning
can be predicted. By translating this hypothesis
to the field of computer-mediate learning and
in the current case, the DVCS can be suggested
as a technology possessing affordance which
satisfies the motivational needs of group of
learners will be more suitable for learning
METHODOLOGY
The paper aims to provide a close observation
and in depth analysis for the role of DVCS in
communication and learning in IT organizations.

Having established the nature of the study,
consideration was given to the methodological
approach.
SYSTEM REQUIREMENTS
A system could be described as a group of
inter-related element that are integrated with
the common purpose of achieving a particular
output in an organized transformation process.
The system requirement for this research was
divided in to two; software system requirement
and hardware system requirement.
GIT program was chosen because of the
following advantages:
Strong Support for non-linear development,
Distributed development, Compatibility with
existing system protocol, efficient handling of
large projects, Cryptographic authentication of
history and Toolkit-based design.

Figure 3.0: Github Wed-Based (www.github.com)

There was conducted two aspects of data
collection in order to find a good result the
process as follows; Content analysis by using a
commit message in open source project in a
balanced payment. The process was chosen in
banking system procedure in the web.
https://www.balancedpaments.com/about.
SURVEY RESEARCH
The content analysis data was complemented
by the results of a survey based on the
technique of the standardized questionnaire.
SURVEY DESIGN
The standardized questionnaire was divided
into three section, each focusing on particular
themes and consisting of similar types of

questionnaire items, by dividing the
questionnaire into section, it was expected
that the respondents would follow the
information more easily, thus improving the
response rate of the method.
SURVEY DISTRIBUTION
The questionnaire was distributed through two
different channels. On one hand, the
questionnaire was distributed in hard copy to
the individual IT professionals, on other hand it
was distributed through e-mail addresses
obtained from participating IT organization and
platform met-up were used to send the
questionnaire to potential respondents personal
e-mail addresses.
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RESULTS AND DISCUSSION
The paper provided an in-depth analysis
focusing primarily on establishing the
connection between the data and the
theoretical framework of the project. The
paper began with a description analysis of
questionnaire items. The questionnaire
consisted of items which were designed to
measure participant’s attitude towards the
DVCS. More specifically, these statements
attempted to verify the extent to which the
theoretical claims and assumption identified in
the theoretical framework of the research were
accurate moreover, the items were also
intended to evaluate which affordances were
generally perceived by users and which action
possibilities play a latent role in user
interaction in formulating the statements
particular focus lay on the perceived

affordances, rather the objective physical
affordances of the DVCS.
The feedback capability channel and language
variety as well as the nature of the source can
all be labeled as physical properties of the
DVCS. On the other hand, the main claim of
the theory, namely that richer media was more
appropriate for usage in complex organizational
tasks, was covered by several items. Similarity,
in the case of MST a majority of the capabilities
which the theory claims influence
communication process symbol sets. Finally
with regard to the theory of adult learning
(andragogy), it has already been established
that the DVCS was theoretically suitable
technology for learning. The questionnaire
items connected to andragogy aim at
identifying the perceived potential of the DVCS
as a learning medium.

Figure 4.0 Figure 5.0

Figure 4.0 above shows that, the 30%(15
respondents) were strongly agree with
statement, 54%(respondents) were agree with
statement with the regarded of DVCS, 12%(6
respondents) were committed for the option of
neutral 4%(2 respondents) were disagree with
the statement and on respondent choose the
option of strongly disagree with the statement.

The responses in figure 5.0 obtained 44% (22
respondents) were agree with the statement,
28% (14 respondents) were neutral of the item
20% (10 respondents) were choose the option of
disagree of the item and both the strongly
agree and strongly disagree were 4% (2
respondents) were obtained.
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Figure 6.0 Figure 7.0

Figure 6.0 above, illustrated 5 respondents
(10%) indicated strongly agree towards the
statement. A total of 25 respondents (50%)
stated they agree with the item, there were 16
respondents(32%) neutral to the answers and 3
respondents(6%) were disagree with the
statement and finally only I respondent(2%)
were strongly disagree with the statement.

The above figure 7.0 obtained 5
respondents(10%) were strongly agree with the
item,18 respondents(34%) were agree with the
statement, 13 respondents(26%) were neutral
to the statement, while 12 respondents(24%)
expressed disagreement. Furthermore, 2
respondents (4%) strongly disagree with the
statement.

Figure 8.0 Figure 9.0

The figure 8.0 above were rated 3 respondents
(6%) as strongly agree. Moreover, 19
respondents (38%) expressed agreement and 8
respondents (16%) choose the neutral option.
Furthermore, 15 respondents replied of
disagree were obtained, as well as 5
respondents (10%) of strongly disagree.

The figure 9.0 responses were obtained 10% (5
respondents) were strongly agree with the
statement, 25 respondents (50%) expressed
agreement, 11 respondents (22%) were neutral
and 9 respondents (18%) were disagree with the
statement and respondent choose the option of
Strongly disagree.
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TABLE 1.0 Summary of Data results
STATEMENTS ST. AG. AG. NEUT. DISAG. ST.DISAG

“Summarizing my changes in commit message helps
me reflect on the work I have done.”
“I use the DVCS to familiarize with the coding
standard at the workplace.”
“Using a DVCS improves my co-operation with the
other team member working on the same files.”
“I learn new implementations, techniques, or designs
by checking my teammate’s code through the DVCS.”
“The workflow in my organization is dictated by the
DVCS.”
“My coding style in work-related projects is different
than in private (non-public) projects.”
“I can easily track down the changes I am looking for
in the code by reading the commit messages.”

15

2

26

5

5
3

5

27

22

17

25

18
19

25

6

14

5

16

13
8

10

2

10

2

3

12
15

10

0

2

0

1

2
5

0

The above figures and table showed the data results obtained during the research work. The
abbreviation of the table above was ST. AG. = Strongly agree, AG. = Agree, NEUT. = Neutral, DISAG.
=Disagree and ST. DISAG. = Strongly disagree.

The first statement responses gathered from
the following item of the section “Summarizing
my changes in commit message helps me
reflect on the work I have done.” This was
interpreted from two different theoretical
stances. Analyzed from the MST perspective,
the stamen evaluates the perceived
affordances of rehearsability and
reprocessability. The act of summarizing
changes was connected to creating, or
rehearsing, the message, while by reflecting on
previous changes the information was
effectively being reprocessed as showed above
The second item of the section was concerned
primarily with learning in teams or
organizations “I use the DVCS to familiarize
with the coding standard at the workplace.”
The phrase “familiarize myself with coding
standard” refers to the learning of
organizational rules which typically occurs to a
higher degree in the first phase of becoming
organizational rules which typically occurs to a
higher rate of agreeability with the statement
would indicate respondents perceiving the
DVCS as a technology for learning.
The item 3 of the questionnaire refers to both
MRT and MST simultaneously. The statement
said “Using a DVCS improves my co-operation
with the other team member working on the
same files.” It would be a reverse test for
MRT’s prediction that less rich media was not

successfully used in complex tasks. On the
other hand item 5 might also be claimed to test
MST’s proposal that conveyance was one of the
primary processes of group co-operation.
Another statement which was intended to
measure MST’s predictions was item 4, “I learn
new implementations, techniques, or designs
by checking my teammates code through the
DVCS.” As observed from the content of the
statement itself, adult learning was also a
parameter analyzed through this item, the
regard to MST, the item, similarly to item 3,
checks the perceived affordance of
reprocessability.
By considering item 5, “the workflow in my
organization is dictated by the DVCS.” This
showed that the impact of the DVCS was being
measured. While the statement does not
directly reflect any of the theories considered
in the project, it was designed with MRT in
mind. The workflow of a team of IT
professionals was supposedly established at a
higher managerial level, rather than at a lower
employee level.
The item 6 of the questionnaire focused on the
social aspect of mediate-interaction. Statement
6, “my coding style in work-related projects is
different than in private (non-public) projects.”
by attempted to check whether the fact that
the DVCS makes one’s code available to an
entire team has any effect on the style of
coding displayed.
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The last item of the questionnaire was item 7 “I
can easily track down the changes I am looking
for in the code by reading the commit messages.”
The statement directly refers to MST and the
assumption that the DVCS was a technology best
used in conveyance-dominated processes.
The DCVS was primarily employed in the process
conveying, sharing and tracking information in IT
teams. The dominant type of commit message
identified in the system was the addition message,
change or introduction of new information in the
system. Moreover, questionnaire responses
analyses revealed that reprocessability, or the
ability to review previously set information was
one of the most generally perceived affordances
of the technology. The same pattern of
information sharing and communication was
predicted by MRT and verified by the collected
data as a rather lean medium, the DVCS was
useful in contexts in which users have similar
frames of reference in this case in IT teams.
The research was connected to the
communication mediated by the DVCS. It was
observed that the commit message in the DVCS
can have several functions, depending on the
context. In general, users can write messages
with the purpose of information team-members of
changes or recording their progress and thus
showing proof of activity. Communication through
the DVCS was generally effective on a horizontal
level in an organization, rather than on a vertical
one. As suggested by MRT and further confirmed
by the research data, the technology under
analysis was most appropriate for usage in an IT
team in which all members have similar
information needs and common frames of
reference.

CONCLUSION
Distributed Version Control Systems was designed
to address the shortcomings of centralized version
control system by eliminating the dependence on
a centralized server. Distributed systems do not
maintain a canonical instance of the repository.
Instead, each participant locally maintains a
complete copy of the repository. Modified files
were “committed” to the local repository which
contains the full revision history for every file in
the project. Locally committed files can be
shared with other developers by “pushing”
committed files to a remote repository, typically
hosted by a service such as GitHub that supports
the Git file transfer protocols. Elimination of a
centralized repository provides some important
benefits. Because every participant has a
complete copy of the repository, the system no
longer has a single point of failure. For this same
reason, there was no need to be online in order to
commit changes. Changes could be committed as
logical units at any time and pushed to a remote
repository once a network connection was
available.
The DVCS were concluded that have several
advantages over the traditional centralized model
these as follows; it allowed users to work
productively when not connected to a network. It
makes most operations much faster. It allowed
participation in projects without requiring
permissions from project authorities, and thus
arguably better fosters culture of instead of
requiring "committer" status. It allowed private
work, so users can use their changes even for
early drafts they do not want to publish. It avoids
relying on one physical machine as a single point
of failure. It Permits centralized control of the
"release version" of the project.
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