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ABSTRACT

The executives & management is one of the elements with direct impact on the fruitful execution of a task
completed in Distributed Software Development Environment (DSD), though fumble can result in calendar
delays, loss of profitability and staggering expenses. This article introduces the advantages of utilizing a portion
of the key dexterous practices and the difficulties experienced in DSD venture the board. The outcomes were
gathered in quantitative research with the utilization of a review among thirty-five experts. These outcomes
show a positive commitment of the utilization of these practices. This article displays the upsides of using a part
of the key agile practices and the challenges experienced in DSD adventure the board.

KEYWORDS: Agile Methodology, Executives, Software development, DSD, Productivity

1. INTRODUCTION

In the scrutinization for upper hands, programming advancement and software organizations have experienced
through a noteworthy advancement in their business, in which the improvement of programming as an item has
been practiced by the dispersion of their procedures crosswise over urban areas, states and even in various
nations, planning to limit costs, increment in profitability and utilize topographically conveyed assets; in this
specific situation, creating programming in the equivalent physical space, has turned out to be progressively
expensive and less focused. Appropriated Software Development (DSD) has given a few advantages to
associations that mean to create ventures with explicit qualities, for example, profitability increases, minimal
effort gifted work and the likelihood of making utilization of a few points of interest over enactment. In any
case, as there are benefits in DSD, this kind of work additionally displays a few challenges, for example,
physical separation, transient partition, local and hierarchical societies, dialects, framework and others. Thusly,
it isn't fascinating to deal with this kind of undertaking as a conventional improvement venture, and as
expressed, the selection of spry techniques/systems for the product advancement process can give a superior
task to the executives in DSD conditions.

This article displays a lot of agile practices to be utilized in DSD situations, intending to limit the executive’s
issues in this specific circumstance. Existing difficulties and the basic achievement factors for the selection of
these practices in such situations are exhibited too. This examination expects to answer the accompanying
inquiry: what are the primary troubles and advantages given by the appropriation of coordinated practices
utilized in DSD ventures? The article is composed as pursues: Sect. 2 exhibits the utilization of lithe
strategies/system i.e. agile methods in DSD conditions; Sect. 3 talks about related work; Sect. 4 exhibits the
exploration philosophy; Sect. 5 talks about the consequences of the examination; Sect. 6 shows a determination
of dexterous practices most utilized in DSD conditions; Sect. 7 displays the last remarks; and Sect. 8 exhibits the
exploration restrictions and future work.

2. DISTRIBUTED SOFTWARE DEVELOPMENT AND AGILE METHODOLOGY
The light-footed agile techniques make them striking contrasts contrasted with conventional strategies, and the
nimble strategies or structures that emerge the most is the XP (eXtreme Programming), which states the
utilization of a few practices concentrated on improvement, and the Scrum system, concentrated on venture the
board. Strategies/structures have their standards bolstered in the Agile Manifesto, which is a lot of qualities
explained in 2001 by a gathering of significant programming experts, among them Martin Fowler, Beck. Agile
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techniques or structures are individuals situated, characterizing that a procedure functions admirably for the
individuals who use it, and expressing that no procedure can have the capacity of a group, in this manner, the
job of the procedure is to help the advancement group in their work. In light-footed agile programming
improvement, the correspondence turns out to be quicker and less demanding, in which colleagues share up
close and personal thoughts. Be that as it may, even in conveyed groups, the utilization of this
techniques/structures turned out to be multiple times more beneficial than customary models, as expressed by
different creators. DSD acquires every current element from customary programming improvement, including
new difficulties that are given because of the explicit setting in which it works, evertheless, there are a few
inspirations for receiving DSD, e.g., access to minimal effort, yet specific work accessible in creating nations. A
portion of these inspirations have pulled in more organizations to utilize DSD. It turns out to be progressively
critical the quantity of organizations that are doing their improvement procedure in DSD conditions.

The utilization of deft techniques/system can be a positive methodology when joined with DSD, that is, the
utilization of lithe standards in DSD conditions can limit the different difficulties emerging from this work
show. As indicated by Paasivaara et al., the utilization of spry standards enhances trust among the partners of
various societies that are a piece of the procedure; what's more, similar creators revealed that the use of Scrum
in a disseminated advancement venture empowered the expansion of inspiration of Using Agile Methods in
Distributed Software Development 17 those included, enhanced the correspondence, the product quality and
expanded the joint effort recurrence.

3.  ASSEMBLING WORKS AND RESEARCH IN AGILE FRAMEWORK
There are a few investigates that address the utilization of spry or agile strategies in DSD environments, and this
paper will use as reference the examinations depicted by: Audy and Prikladnicki; Evaristo and Scudder; Ryan
and Sharp; Shrivastava and Date.

As expressed by Audy and Prikladnicki, appropriated undertakings can pursue a reference demonstrate. The
creators solidified the reference show (MuNDDos) to be connected in DSD conditions, and their decisions
depended on their examination, in which through a few correlations, it was conceivable to exhibit the exercises
discovered that gave the ID of a classification of elements (plan, scattering, partner, association and procedure
of advancement) for the improvement of undertakings in DSD situations.

The examinations from Evaristo and Scudder center at explaining the difficulties of DSD, in any case, the
creators propose a few factors that are imperative for the achievement of this work, for example, saw remove,
dimensions of scattering, sorts of performers, advancement process and the presence of techniques and gauges
that can be utilized with the guide of agile practices in DSD conditions.

As expressed by Ryan and Sharp, coordinated disseminated ventures must pursue a portion of the nimble
practices for progress. The creators present in an exploration the connection on nimbleness, group structure and
virtual dissemination to choose the best spry practices. Their investigation was intended to the age of a lot of
best practices for the setup of light-footed groups disseminated all inclusive. In this unique situation, the
creators' commitment was to choose eight light-footed practices to be embraced in light-footed groups circulated
comprehensively.
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Table 1. Comparison of related work

Approaches Agile practices | Human factor DSD support tool | Organizational
factor

Audy and N M M M
Prikladnicki
(2008)
Evaristo and N PM M M
Scudder (2000)
Ryan and Sharp | M PM N M
(2011)
Shrivastavaand |M PM N PM
Date (2010)
This paper M PM M PM

M = Meets, PM = Partially Meets. N = No Answer.

The work from Shrivastava and Date investigates the convergence of two critical patterns for programming
improvement, to be specific DSD and spryness. The creators address the challenges looked by deft or agile
topographically circulated groups and demonstrated practices for this 18 W.F. Goncalves et al. sort of
improvement. The creators' exploration exhibits a few measurements dependent on the writing, which are
fundamental for associations to work with dexterous practices in DSD conditions. Table 1 exhibits a synopsis of
the related works. The correlation criteria were picked dependent on the primary difficulties of DSD.

The examined methodologies convey noteworthy outcomes to the determination of lithe practices in DSD
ventures. In any case, there are still holes to be tended to, for example, the criteria referred to in Table 1.
Subsequently, this work investigates the utilization of lithe practices in DSD situations and their significance in
disseminated extends by posting rehearses that enhance the undertaking the executive’s procedure in DSD.

In contrast with the other recognized works, this paper centers around the utilization of lithe practices in
disseminated programming ventures and their advantages to the association. This paper presents devices to help
the DSD and a lot of dexterous practices that can be utilized in disseminated programming undertakings to
amplify results and enhance execution amid the execution of activities in DSD condition.

4, METHODOLOGY
This exploration utilized a quantitative methodology, with the goal of gathering data from members who work
in the product building and partake in activities that utilization lithe techniques/structure in DSD conditions. The
people that took an interest in the overview comprised of thirty-five programming building experts from Brazil
and Canada, who work in organizations that perform extends in DSD conditions.

The examination and translation of the information recognized the present execution of the utilization of spry
strategies/structure in conveyed ventures, the achievement factors for their appropriation, the fundamental deft
practices in use and the primary experienced challenges. The arrangement for the execution of this exploration
was created by the proposed stages as pursues: Phase 1 (investigation of the hypothetical premise): amid this
stage, works from the primary creators in the regions of programming designing, light-footed strategies and
DSD were examined and considered; Phase 2 (overview): in this stage, a survey was produced and connected to
experts in programming building; Phase 3 (examination of gathered information): in this stage, it was played out
an investigation on the gathered information. Difficulties, troubles, advantages and preferences identified with
the utilization of deft practices in DSD conditions were recognized at this stage; Phase 4 (spry practices in
DSD): a lot of nimble practices utilized in DSD was distinguished.
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It was connected an overview of twenty-three inquiries for information recovery. The structure of the poll
depended on the related works that filled in as reason for the achievement of this examination. From the
investigation of each work, a few holes were recognized with respect to the utilization of dexterous practices in
DSD. In this manner, the inquiries that framed the survey rose up out of the distinguishing proof of these holes
in a way that could recognize the measurements that the spry practices could reach in DSD situations.
Subsequent to examining the gathered information, a change was performed to a database, in which this
information was considered utilizing the IBM® SPSS® Statistics Base programming instrument, that
empowered a distinct examination of the information and the age of the tables and diagrams in this article.

Utilizing Agile Methods in Distributed Software Development As expressed by Wainer, the legitimacy of a test
is straightforwardly identified with the dimension of trust that can be practiced in the entire research process,
that is, to get dependable components from the hypothetical premise embraced until the recognized outcomes,
including the way that these are introduced. In this way, as an overview explore in which members react to the
poll inside their very own condition, this examination is liable to be affected by practices that couldn't be
controlled.

5. Final Result

This segment shows the outcomes from the investigation of the gathered information on the use of deft/agile
strategies/system in DSD situations. The consistency of the appropriate responses acquired through the use of
the poll uncovered that this estimating instrument demonstrated high dependability in the space where it was
connected. The Cronbach's alpha incentive for this survey was 0.843, considering the inclination set up by
Streiner, which recommends that the coefficient esteems above 0.80 speaks to a high certainty level.
Accordingly, by confirming the outcomes insights, it is conceivable to give a more noteworthy pertinence and
unwavering quality to this examination.

5.1 Pinpointing the Participants

So as to distinguish the dimension of expert involvement in dispersed tasks, every member educated their long
stretches of involvement with DSD and light-footed strategies/system in DSD ventures. Every one of the
members of the exploration have involvement with DSD, as appeared Table 2.

Table 2. Professionals with expoericnce in D51

Expoerience with DS Numboer ol professionals

Freguency Poercentagse
Up to 1 vear Py 17.19%
From 1 to 3 yoears 1O Z2Z8.6C
From 3 to 5 yvoars 10O ZV . GC
From <4 1o 7 yvears -1 11._4a4%
From 7 to 9 yvears 1 2.997
More thhan 10O yvoears 4 1 1._.a497
T otal 35 100 O%F

Among the members (Table 3), 88.6% officially utilized dexterous practices in their dispersed activities, 11.4%
announced not utilizing coordinated strategies in DSD ventures. Concerning the experts who as of now utilize
deft practices in DSD, 2.9% said that they have 7 to 9 years of experience, 11.4% have 4 to 7 years, 17.1% have
3 to 5 years, 31.4% said that they had 1 to 3 years and 25.7% said that they had up to 1 year of experience. No
member had deft experience for more than 10 years, in this way, 4 (11.4%) members who detailed having
knowledge in DSD alone and had no involvement with the utilization of dexterous practices in disseminated
ventures were rejected from the outcomes in regards to the utilization of light-footed 20 W.F. Gongalves et
al.practices. The outcomes identified with lithe practices are just substantial to members who have involvement
in lithe tasks in DSD conditions.
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Table 3. Professional’s experience with agile practices in DSD

Experience with agile practices in DSD | Number of professionals
Frequency Percentage

Up to 1 year Referring to Fig. | 25.7%
From 1 to 3 years 11 31.4%
From 3 to 5 years 6 17.1%
From 4 to 7 years 4 11.4%
From 7 to 9 years 1 2.9%
Not using agile methods in DSD 4 11.4%
Total 35 100.0%

5.2 Cardinal risks and Challenges in DSD environ

To recognize the primary difficulties in performing DSD ventures, every member contributed with data about
the challenges experienced in their tasks, Fig. 1 demonstrates that the Communication is the best test
distinguished by members, comparing to 60.0%. What's more, as expressed by, correspondence emerges, as one
of the exercises of extraordinary significance among colleagues, likewise, Evaristo and Scudder recommend the
making of correspondence examples to limit challenges. What's more, speaking to the most reduced esteem are
the Processes and Tools, with 11.4%.

Communication e 60.0%
Physical Distance e 37.1%
Collaboration and Trust e 34.3%

Management and Planning 22.9%

Timezone mmm—— 22 9%

Context Sharing Emm—— 22 .9%
Insufficient Trainning — 20.0%
Infraestructure e 20.0%
Lack of Experience in DSD mm— 20.0%

Differences in Language and Culture mm— 17.1%
Processes and Tools m 11.4%

Fig. 1. Main challenges in DSD

5.3 Basic Factors for the Success of Adopting Agile Practices in DSD

To prevail with regards to receiving lithe practices in DSD conditions, it is important to chip away at some basic
factors in the group. The study members announced that Motivated Teams (with 71.4% of answers) and Self-
Managed Teams (with 60.0%) are the principle Using Agile Methods in Distributed Software Development 21
factors for accomplishment in disseminated ventures. Through the information investigation it was recognized
that the people with 1 to 3 years of involvement with deft strategies in DSD trust that the methodology of a self-
guided group is the fundamental basic factor for progress. Experts with under 1 year of experience have the
inclination of keeping roused groups as their fundamental achievement factor. Among the experts with
experience from 5 to 7 years, the most elevated inclination for the factor of achievement of an appropriated
venture is to have an accomplished mentor and to keep the group propelled. Also, with 20.0% of the appropriate
responses, Specialized Teams were considered as a factor absent much criticality, as appeared in Fig. 2.
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Motivated Teams S 71.4%
Sef-Managed Teams meessssssssssssssss——————— 60.0%
Client Involvement meessssssssssssssss——————————— 57.1%
Coaching Experience meessssssssssss——————— 42.9%

Specialized Teams e 20.0%

Fig. 2. Critical factors for successful use of agile practices in DSD

5.4 Most Commonly Used Tools in DSD Environments

For a circulated undertaking to succeed, it is important to deal with every one of its parameters as well.
Therefore, the utilization of apparatuses has given a superior follow-up of the procedures that are a piece of the
conveyed task and these devices have turned out to be basic to accomplishment in DSD. Respondents expressed
that the Apache Subversion (40.0%) is the most utilized programming rendition control apparatus and the
Microsoft Excel has 31.4% of members' inclination as an essential instrument for control and observing of
appropriated ventures. Different instruments, for example, Redmine and Microsoft Project had 20.0%
inclination among the members as the primary device to deal with their Projects. Different apparatuses (CA-
Changepoint, Bitbucket, Pivotal Tracker, Smartsheet, GoogleDocs, Dropbox, Gmail and Skype) were referred to
and favored by 40% of the members, as appeared in Fig. 3.

Apache Subversion T 40.0%
Others S J0.0%
Microsoft Excel meeessssssssssssssssssssssm—— 31 4%
Jira eessssssssSS—————— 25.7%
Redmine meessssssss—————— 20.0%
Microsoft Project wessssss——— 20.0%
Mantis Bug Tracker m————— 7 1%
GitHub mess——— 14.3%
SourceForge me———— 114%
dotProject w————— 11.4%
Zoho Office w5 7%
OpenProj-Project Management wm S5 7%

Fig. 3. Most commonly used tools in DSD environments

5.5 Agile Methods/Frameworks Used in DSD Environments

The "Add up to" section in Table 4 demonstrates the general estimation of members who expressed that they
utilize light-footed strategies/systems in DSD ventures. The majority of the respondents, (77.1%) expressed they
utilized the Scrum structure to deal with their tasks. Through the investigation of the gathered information it was
conceivable to understand that Scrum is the most utilized methodology by experts with 1 to 3 years of
involvement in the improvement of appropriated venture.
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Table 4. Preference of frameworks in agile DSD

Framework | Experience of the professionals in DSD projects, using agile practices

and/or Upto | year | From | to 3 | From 310 5 'From4to7 |From71t09 | Total

Agile years yeurs years years

method

Crystal 100.0% L0.0% | 0.0% | 0.0% 0.0% 2.9%

FDD 0.0% ' 0.0% ‘ 0.0% . 100.0% ‘ 0.0% ‘ 2.9%
Kanban 12.5% 37.5% 2500 25.0% 00% | 22.9%

Lean 25.0% 0.0% 25.0% 50.0% 0.0% | 11.4%
Scrum _7755.9'{ ‘ 37.0% 7 —25.’.’: .flg-l.g‘{ ‘— lA)])A“.' _7;1_1";_7
XP | 167% | 33.3% | 167% | 25.0% | 83% | 343%
Others | 333% | 0.0% | 0.0% | 333% | 33.3% | 8.6%

Notwithstanding being the most utilized methodology for task the executives among the respondents, Scrum is
interrogated by a few creators concerning its proficiency in conveyed groups, and as per Gregério et al., has its
fundamental shortcomings in the absence of adaptability for huge and geologically scattered groups. In any case,
this view was exactly denied by Paasivaara et al., who express that Scrum was utilized effectively in a few huge
tasks whose groups were disseminated in a few business plants. Other 34.3% of the respondents detailed
utilizing XP, 22.9% utilizing Kanbam, 11.4% utilizing Lean, and the most minimal qualities were found with
FDD and Crystal, both with 2.9%. At long last, 8.6% revealed utilizing different strategies. It is essential to
specify that 100.0% of members who as of now utilize light-footed practices in DSD ventures don't utilize just a
solitary system/procedure to pursue their undertakings.

6. LAST REMARKS

In this exploration, we broke down the utilization of dexterous techniques/structures in DSD conditions and we
researched the utilization of the principle coordinated practices, devices, challenges and basic variables for
accomplishment in the appropriation of light-footed practices here. This was exhibited all through the
examination and strengthened with the consequences of the exploration, in which 94.3% of members expressed
that the utilization of deft practices totals an incentive to DSD ventures. Accordingly, with 60% of the
appropriate responses, Communication was recognized as the principle difficulty. Between the basic elements
for the accomplishment of nimble practices in DSD, the Motivated Teams factor emerged with 71.4% of the
appropriate responses, and the best advantage chosen by the members, was the Increase of Productivity, with
51.0% of the appropriate responses. It was conceivable to reason that this work added to the investigation of the
current holes distinguished in Sect. 3 through the related works. Also, even by this work not being a Using Agile
Methaods in Distributed Software Development 25 conclusive answer for the challenges looked in DSD, it adds
to the administration of dispersed tasks, giving a rundown of nimble practices and devices most utilized for
organizations that are keen on receiving deft techniques in DSD conditions. The outcomes demonstrated that the
utilization of the practices gives the enhancement of task the board exercises. Along these lines, we presume that
the procedure of reception of deft practices in DSD has contributed essentially to the advancement of circulated
programming ventures.

7. RESEARCH LIMITATIONS AND FUTURE WORK

One of the fundamental constraints of the examination is straightforwardly identified with the quantity of
individuals who addressed the poll, confining the speculation of the outcomes gathered, in any case, take note of
that the exploration results were continued in the concentrated hypothetical premise and the data separated from
the overview connected to the members, in which every single one of them teamed up with their expert
encounters in the DSD zone, which permits a decent level of security in the decisions drawn.As a proposal for
future work, an extending here of study should be possible applying tests to approve the utilization of practices
in conveyed ventures. Expand an exploration with more members and also the elaboration of an explicit
procedure display for the utilization of deft systems in DSD conditions and their application in a genuine task to
check whether positive qualities are included amid programming advancement.
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