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Abstract — The entangled and rival market situation has
resulted the distributed software development maximise their
reach with new emerging technologies that most of companies
vastly applying with their processes is global software
development. Companies need to utilise their existing resource
as much as possible. Thus the ability to collaborate thoroughly
has become a critical factor. Considerable geographical
distance, dissimilar time zone, mismatch process between the
team and cultural adverseness in distributed software
development leads to collaboration & communication which
contrariwise effect the project. Using the agile practices
provide fast, light and efficient than any other vigorous method
without being chaotic of distributed development .This paper
examine the intersection of these two momentous trends for
software product development i.e. agile practices and
distributed software development .we discussed DSD
challenges based on their root cause, which helps structuring a
efficacious distributed development team .

Keywords- Agile practices, Distributed software development,
Global software development, distributed agile software
development.

I. INTRODUCTION

There is a growing trend towards working with distributed
teams across the globe. Many factors are responsible for this trend.
Some of the prominent ones are increasing cost of maintaining
physical offices with a parallel pressing need to cut down costs,
success of outsourcing as a business model, availability of internet-
enabled smart devices, deeper penetration of broadband and of
course the advent of cloud computing.

Anurag Tiwari , M.Tech Student
Department of Computer Science
Babu Banarasi Das University
Lucknow, India
anuragrktiwari@gmail.com

Praveen Kumar Patel, M.Tech Student
Department of Computer Science
Babu Banarasi Das University,
Lucknow,India
praveenpatelsiet@gmail.com

Dr. Manuj Darbari

Associate. Prof Department of Computer Science
Babu Banarasi Das University,
Lucknow,India

manuj_darbari@acm.org

164

The combination of above factors (in any permutation)
clearly indicates that future will see more organizations romancing
the distributed teams to a large extent.In the new era of software
development every software development companies has pressure
to provide better product in lesser timeframe, so every
development houses need to utilise their most of the resource at
one time span. So the problem that most of development housed
faces is how to exploit most of their onsite and offsite resources
efficiently. Thus the most of the software vender utilise mechanism
of distributed software development (DSD) to solve out their
development problem. It enhances the better software development
in rapid way and access to skilled of resource. Their main objective
is to develop high quality products at lower cost than co-located
developments by optimizing the resources [1]. They need to
employ resource on global prospective from different location
within the company itself and partner companies all over the world.
In fact, Global software development of software intensive systems
is the reality in most software projects: up to 80 or 90 percent of
software projects are now globally distributed and distributed
development (e.g., outsourcing, one mode of distributed
development) will continue to grow (Fryer & Gothe, 2008,
Forrester, 2010). So the current market situation and economic
condition has meant that efficiency of product development and
control over the product life cycle cost is even more important for
companies.

Software is developed in a multi-site, multicultural, globally
distributed environment. Engineers, managers and executives face
formidable changes on many levels, from technical to social and
cultural [2].Globally distributed software engineering also allows
organisations to benefit from access to a larger qualified resource
pool with the promise of reduced development costs. Another
potentially positive impact of globally distributed engineering is
innovation, as the mix of developers with different cultural
backgrounds may trigger new ideas (Ebert & De Neve, 2001;
Herbsleb & Moitra, 2001; Damian et al., 2004). According to the
industrial practice inventory [3], the most common reasons for
collaboration were to reduce development costs, to acquire
competence (technology competence or knowledge of a specific
market) and to avoid investing in a company’s non-core
competence areas. Further reasons included potential timesaving,
the establishment of new business opportunities with new partners,
flexibility with respect to the number of in-house resources and
overcoming problems of availability of in-house resources.
Likewise, in last decade agile software development is the very
good choice for software development community .Agile software
development methodologies have been greeted with enthusiasm by
many software developers because work is done at different levels
in parallel [4]. We can use our creativity on the design level you
can also have the fun of implementing the design in a smart way.
Agile software development refers to a group of software
development methodologies based on iterative development, where
requirements and solutions evolve through collaboration between
self-organizing cross-functional teams [5]. In The 2008 State of
Agile Development survey, conducted by Versioh One, 57% of
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respondents stated that their teams were distributed. Furthermore
41% of respondents said that they were currently using, or plan to
combine, agile with outsourced development. When faced with
these sorts of numbers it seems that the agile practice of placing the
entire team in a single room is at odds with what’s actually going
on within a large part of the software development community.
While collocating your team is clearly the recommended approach
many teams are unable to do this and are faced with trying to stick
to their agile principles and apply agile practices to distributed
development.

“High-bandwidth communication is one of the core practices of
Scrum... The best communication is face to face, with
communications occurring through facial expression, body
language, intonation, and words. When a white board is thrown in
and the teams work out design as a group, the communication
bandwidth absolutely sizzles.” Ken Schwaber, the Enterprise and
Scrum [6].

Communication represents a significant part of the effort
involved in delivering software, so lowering the barriers to
communication increases a team’s overall efficiency [7].
Collocation also reduces project risk [8]. In a recent survey of agile
projects, success rates for teams located in the same room were
over 20% higher than those for geographically distributed teams
[9]. Its main impact on the software development life cycle,
delivered to the costumer. In general software engineering involves
the design, development, maintenance and documentation of
software systems. Agile methods works very well in highly
dynamic business and IT environment. Many organizations that
develop software using Agile have started looking for skills and
talent available at much lower rates and are anxious to source the
development work to these centers [10].

This paper focuses on understanding the accomplishment
s achieved by adopting agile practices with distribute software
development (DSD).what are the emerging challenges which agile
distributed teams have to face. if any, then find out the way to
overcome such type of problem.

This paper is organised as follows: section Il present the current
scenario of distributed software development/Global software
development .Section 11 explain the agile methodologies. This is
followed by Section IV which discusses in details the benefits and
challenges faced by distributed agile teams. In section V the
problem and list out the various techniques that can help to
overcome the challenges put by agile technique which combine
with distributed development and in final section conclude the

paper.

n.  Global
development

software

IBM and a few other major computer vendors have had globally
distributed software development since the 1960’s [12]. Moreover,
the current dynamic business environment requires organizations to
develop and evolve software systems at Internet speed. As a
consequence of these major trends, software development
organizations have been striving to blend agile software
development methods like Extreme Programming and distributed
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development to reap the benefits of both. However, agile and
distributed development approaches differ significantly in their key
tenets [11].Some large multinational corporations have been
developing software in a distributed manner even before the term
GSD was formulated [12].Another form of distributed software
development called contract programming emerged in 1970’s [13].
Contract programming was an example of partial outsourcing
where certain parts of development work was transferred to a third-
party service provider [13]. The globalization of software began in
the 1990’s with the PC revolution, which changed the culture of
software development [2],[7]. Software development is no longer
the domain of just large companies, but also smaller sized
companies [2].

The irreversible wave of globalization has amplified the
competition in software industry. However with limited access
skilled labor and grueling time to market many software companies
started to look for partners and set up development sites in different
countries [2],[14]. This revolution resulted in multi-site, multi-
cultural, and globally distributed software development [15]. The
concept of GSD is derived from contract programming which a
form was of outsourcing in the 1970’s [13]. However contract
programming was limited only to application programming. GSD
is not limited to outsourcing and programming tasks only.GSD is
defined by Sangwan et al [1] as “software development that uses
teams from multiple geographic locations”[16].

The collaboration modes among these development teams can be
either in outsourcing or offshoring mode. Outsourcing (inter-
organizations) refers to subcontracting a process (i.e. developing a
product) to an external organization or third-party. Offshoring
(intraorganization) refers to the relocation of a business process by
a company to another country [16].

GSD is different from “normal” or collocated
development [17]. Apart from the different collaboration modes,
GSD has characteristics that are different compared to collocated
development. GSD has attributes which are called global factors.
Global factors are the environmental factors which are unique to
GSD, and these are [18], [19]:

1. Multisourcing — multiple distributed member involvement in a
joint project, characterized by a number of collaboration partners.
2. Geographic distribution — partners are located far away from
each other.

3. Temporal diversity — characterized by the level of working
hours overlay.

4. Socio-cultural diversity — level of social, ethnic, and cultural
fit.

5. Linguistic diversity — characterized by the level of language
skills.

6. Contextual diversity — level of organizational fit (diversity in
process maturity and work practices).
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m. Agile Software
Development

Before going to discuss about the distributed agile software
development we have to know some brief overview of premier
agile methodologies. Agile software development methods
emerged in the late 1990s [20]. The term ‘Agile’ was adopted as
the umbrella term for methods such as Scrum [21], XP (eXtreme
Programming) [22], Crystal [23], FDD (Feature-Driven
Development) [24], DSDM (Dynamic Software Development
Method) [25], and Adaptive Software Development [26]. Scrum
and XP are considered to be the most widely adopted Agile
methods in the world [27]. XP focuses on developmental practices,
while Scrum mainly covers project management [28]. Agile teams
are self-organizing teams [29,30,31,32-33] composed of
“‘individuals [that] manage their own workload, shift work among
themselves based on need and best fit, and participate in team
decision making.”” [34]. Takeuchi and Nonaka [35] describe self-
organizing teams as exhibiting autonomy, cross-fertilization, and
self transcendence.

Self-organizing teams must have common focus, mutual
trust, respect, and the ability to organize repeatedly to meet new
challenges [20]. Self-organizing teams are not leaderless,
uncontrolled teams [26, 35, 36]. Leadership in self-organizing
teams is meant to be light-touch and adaptive [37], providing
feedback and subtle direction [38, 39, 35]. Leaders of Agile teams
are responsible for setting direction, aligning people, obtaining
resources, and motivating the teams [38]. Agile projects have job
titles such as Scrum Masters [21] and (XP) Coaches [41] instead of
traditional managers.Agile methods advocate high levels of
collaboration between the custormer in order to frequently release
product features that deliver business value in each iteration.
Several Agile practices demand customer collaboration such as
planning, prioritizing, reviewing, and providing feedback. In
Scrum, the customer is an important part of the process [21].

The customer representative, also known as Product
Owner, is responsible for defining the features of the product;
prioritizing the list of features (backlog); reviewing the developed
features; and providing feedback to the team. The development
team is meant to use the backlog to develop corresponding features
every iteration in close collaboration with the customer [21].
Similarly, XP, has a established customer role [22] that is
responsible for providing and prioritizing requirements; assessing
the developed tasks against a set of customer-defined acceptance
criteria; and providing frequent feedback to the team [22]. Agile
methods can be beneficial when combined with distributed
development. There are studies which show that agile principles
help in overcoming some challenges faced by distributed
development [41], [42], [43], [44], [45]. Agile when combined
with DSD also brings some new challenges which will be
discussed further.
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iv.  Benefits obtained by
combining agile with
Distributed Development

Distributed software development seems to cause decreased
visibility of project stutus and agile process based on short
continuous iterations make it easier to see the problems already on
early stages of the project, Continous intergration of software
code,which is a central part of agile methods,also helps to reduce
configuration management issues. Use of agile principles seems to
have a positive effect on communication between teams as
development in cycles makes it easier for participants to see the
short term goals [46].Sprint reviews can be an effective way to
improve external communication while they help to share
information about the feature and requirement dependencies
between stakeholders.

Agile development processes place both added importance as well
as special demands on your software quality assurance (SQA)
practices. As an integrated part of the agile team, testers participate
in the full life-cycle from requirements through release [47]. While
many of the principles and practices of software quality assurance
apply, an agile approach requires some new ways of viewing
testing activities in the development process. Successful
outsourcing projects are the ones that strike a good balance
between testing and quality assurance throughout the lifecycle of
the project [48].

Agile principles can even help create trust between
different cultures involved in the process by constant
communication and delivery of software [49]. According to a study
made by Passivara, Durasiewicz and Lassenius quality of software
and communication are improved and communication and
collaboration is more frequent than before because of the Scrum
methodology used in the project. Also the motivation of team
members was reported to have increased [50]. Thus, agile in
distributed teams has proved to be beneficial for project’s quality
and performance.

v. Best open source tools
suited for distributed agile
development

Many tools exist that can be used to support distributed
development. These are collaborative modeling tools, collaborative
writing tools, conferencing tools, virtual meeting tools, and so on.
Most of these tools used in XP software development are either
free or inexpensive. Automated builds provide teams with
comprehensive up-to-date status of their project, what tasks have
been completed, what tasks remain, whether the current work
meets test requirements, and whether all the moving parts are
working together properly. Any member of the team can get this
information at any time, greatly simplifying communications and
ensuring that everyone understands the state of the project.
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[A] Tools for Synchronous and
Asynchronous Communication

Synchronous communication (SC) can be defined as real-
time communication that occurs between two or more people
through a virtual or electronically mediated system. SC systems
have become more prevalent as high-speed network connections
has increased and become both more readily available and
affordable. Synchronous communication tools are interactive
programs that allow two or more users to communicate by means of
textual, audio, video messages or graphics messages, such as virtual
whiteboard for brainstorming. Instant Messaging tools (IMs) show
team member who is online and allow a real time communication.

Asynchronous communication tools allow more users to exchange
information in not interactive ways that is they don't keep busy
who communicates in order to wait a response. An example of
asynchronous communication is the use of a blackboard where
more users can hang" messages. These tools suffer from real
communication but they don't require all users take part in the
project simultaneously. Moreover, typically all messages are
stored and available to the next consultation.

v. CONCLUSION AND FUTHURE
SCOPE

The After examine the many circumstances along with the benefit
there are many challenges that comes when we bind agile with
distributed software development. Although there are business
reasons for distributing a team, distribution leads to team
dysfunction by inhibiting communication. Agile teams rely on
intense person to person communication, both with team and the
customer.Thus, these two trends i.e. distributed development and
agile approach face difficulty when it comes to compatibility issues.
Indentify and manage key resources is mean the idea is not that
distributed teams should follow a particular organizational or
governance structure. The important point is that all team members
understand point is that all team is organized and now their role is
expected to interact with others maintaining consistency in team
structures and management structures avoids confusion.Each phase
of the software development process comprises different
communication flows and challenges. In distributed software
development normal communication lags or delays are compounded
by time zone differences. Informal communication which works
well in collocated agile teams is not possible in distributed teams.
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This also leads to lack of trust amongst the team members. Thus,
extra efforts are required on behalf of the team members to maintain
effective  communications. Scheduling meetings become more
difficult due to limited overlapping work hours.

There is a need to develop methodologies to add intelligence to
information via accepted metadata and other standards. Collected
for one purpose so that it can also be used as proxy in another policy
area, and develop dynamic monitoring systems. Increase in the
amount of documentation also helps in achieving better co-
ordination requirement clarification with use-cases and user-stories
[51]. Thus, flexibility and adjustment of project is recommended
instead of strictly following agile principles [52].Efforts should be
made bring the distributed team members together at the start, end
and at other pivotal points during the project. This helps in building
shared understanding of the problem domain and also working
relationships within the team [53].

So, in future need to established high end dedicated communication
channel which help provide better management and developer
communication across the employ resource on global prospective
from different location within the company itself and partner
companies all over the world. and by adopting best management
practices that can improve communication and process overhead.
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