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Abstract Software development processes are heart core to finish a new project
successfully. A wide range of software development methodologies is available from
literature. This study analyzes the available methodologies for software methodology
and finds out the most suitable methodology for a project. A survey-based research
is carried out among developers and managers with varying experience in their field.
For this study, agile and waterfall methodologies are focused as these are the popular
methodologies to find our results. The results from our survey show that there is
no “perfect” method to for a project as one needs to consider factors like resources,
duration of project, etc., to select methodology to follow. It infers that waterfall-based
process is popular among small projects in which requirements are well defined,
whereas agile methodology is preferred with all kinds of projects as it provided
better flexibility and continuous feedbacks, and delivery was provided to deliver a
project with higher satisfaction rate.
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1 Introduction

Software development process follows steps such as initiation, planning, execution
and closing the project which are essential for development of a project and are
discussed in the section below. There are various number of software development
process models that have been created to make the project efficient [1, 2] such as
waterfall, Six Sigma Lean, Spiral, V-Shape and agile. Waterfall model is oldest of
all and one of the most followed models, it is performed in sequence of stages
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and only after completing one stage one can move to second. Six Sigma Lean is
one of the newest models, in this both Lean and Sigma are merged to improve the
quality of result and taking out the reasons to reduce variability in whole process.
Spiral model emphasis risk analysis of project by repeatedly passing project through
iteration. The V-Shape model executed in a sequence based on testing after each
step. Agile software development model is a group of various methodology such
as Scrum, Kanban, Extreme programming (XP), Lean, Crystal, who focused on
satisfaction of stakeholders by rapid delivery after every stage which results in a
better-quality product, and it is considered as one of the best methods and widely
used in organizations presently.

The purpose of this study is to practically analyze the use of methodologies by
developers using a survey. We focused more on agile and waterfall method as they
are the most used methodologies used by product managers.

In agile model, we will focus on Kanban and Scrum for our study as these are
one of the most used methodologies used by developers according to the survey.
Kanban method gives visuals of the entire project to whole team and stakeholders
which makes it more transparent and develops better coordination between team.
Scrum framework developed by Ken Schwaber and Jeff Sutherland Inn 1993 [3],
as explained [4] its implementation is done in a cross functional team by ensuring
sprint goal is matched.

2 Related Work

In the field of project management, there are many methodologies to deal with soft-
ware development life cycle (SDLC) after studying and evaluating many theories
[5-7], with their advantages and disadvantages, we concluded to get a closer look
at waterfall and agile. These methodologies and approach have been studied and are
continuously improved like introduction of DevOps by Patrick Debois which helped
the agile development by making it more efficient and providing continuous delivers
to make improvement in every step of project [16, 24]. This also helped with more
flexibility in project and minimizing errors.

There are many other studies on various models of SDLC, as we know, both
waterfall and agile [8] are most used SDLC methodology and as agile replacing
waterfall in industry is the reason why we selected those as our survey.

All models have their weakness and strengths [9, 10] but depending on time,
resources [11], and nature of project, an organization work with the most suitable
method to deliver an efficient project.
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3 Proposed Approach

The proposed approach to carry out this study is given as Fig. 1. For this study,
we took survey from a group of people including entry level developers and project
managers, while finding which one is the most preferred methodology in software
development life cycle. We will first compare waterfall with agile and then most
preferred agile method between Scrum and Kanban.

3.1 Comparison Between Agile and Waterfall

Waterfall is much organized than Agile as it is sequential process, and hence, the
project can only go in next phase when previous one is completed, and testing is done
after completion of project, whereas in agile, we continuously test the process and
improves it if required [12]. On the other hand, agile is more flexible than waterfall
[13] as stakeholders can provide their review after each phase and ask for a change
if required. From all the study following points were noted:

e In waterfall model, it is difficult to make changes after completion of a process,
whereas we can do it in agile.

¢ In waterfall, we need to define all the requirements and it should not be changed
in between project.

e In agile, there is high chance of interaction with stakeholders.

3.2 Comparison Between Kanban and Scrum

Scrum and Kanban both are agile methods but are different from each other. It is
team’s decision which methodology they want to follow for their project as Kanban
gives more freedom than Scrum, whereas Scrum allows team to work in sprint and
teams are not advised to change decision during sprint but in Kanban change at any
stage is possible [14]. Here are some points which are useful in our study:

e In Kanban, a team can work without assigning a particular role.
e Meetings are necessary in sprints when Scrum is followed.
e Strict estimation of phase is required in Scrum.

As discussed above, these both are part of agile model, and hence, there are many
similarities too, such as:

e Testing of both the processes is required to find which one is more compatible
with team.

e Both processes are focused toward delivering project fast.

e In both, the methodologies feedbacks and reviews are taken frequently to deliver
a successful product.
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e Scrum and Kanban both are transparent.

It should be noted, the final decision of selecting the methodology should be of
team as per their work culture and atmosphere [15].

3.3 Study Preferences

To derive the results of this study, we created a survey and distributed it among the
developers and mangers. The survey helped us with the preference of methodology
by a particular individual or team based on their requirements and resources.

We created a section where we asked about the experience of individual as it
will help us to determine which methodology is more preferred by an entry level
developer and someone more experienced.

In next section, we asked people about the method they preferred and according
to the method we asked them different question to get better results. Some important
questions which are important for our study like:

e Time project took for completion as it helped with determining which project will
be better for long term or short term.

e Satisfaction of the person who took part in research with the methodology their
team preferred and what they felt about the project to get better picture of
advantages and disadvantages of a particular methodology.

e Success of project was also an important factor for this study as it helped with the
efficiency of use of resources in a particular methodology.

e Delivery of project was successful or not as it helped us with determining a
particular methodology failed or passed.

e Size of team was also an important factor as it helped us to assess which method
is suitable for big team and which works best for a small team.

4 Study Results

We circulated the survey among 64 candidates to get data for the required method-
ologies. We presented them with some question for waterfall, Scrum and Kanban. In
this study, we focused on people with different experiences in their domain, and we
categorized them into different categories like less than 2 years, 2-5 years and more
than 5 years. We categorized them into these categories to get better idea of method-
ology preferred by people varying their experiences [16], and hence, we can get a
better view at what methodology a person with less experience prefer [17] and what
is preferred by someone with more experience. As we can see in Fig. 2, maximum
number of people belonged to category with less than 2 years of experience, i.e.,
entry level developers, we also got a fair number of participants from people with
more than 2 years of experience to generalize what method they prefer.
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@ Less than 2 years
@ 2to 5 years

@ More than 5
years

Fig. 2 Experience of candidates

In our study, total 7 number of projects participated with a team of 3-20 people.
Teams with members ranging from 3 to 4 preferred waterfall model, teams with 6-8
members used Kanban, while teams with 10-20 people used Scrum for their projects.
As we can see in Fig. 3, 28.6% teams who preferred waterfall model were of small
size, 28.6% teams who preferred Kanban were of medium size and teams who used
scrum were large teams.

Most projects in our study were short-term projects as we can see in Fig. 4, out
of 4 short-term projects, 2 followed Kanban, 1 followed waterfall and 1 followed
Scrum. From 2 mid-term projects, 1 followed waterfall and the other followed Scrum
and 1 long-term project preferred Scrum.

From Fig. 5, we derived 54 candidates prefer Scrum for their projects, 23.6%
prefers Kanban and 27.3% prefer waterfall to complete their project. The preference
of methodology depends on the size of team and duration of project [18, 19].

Users who preferred Scrum outlined that communication between team was good
and nobody felt they are doing any work under burden, but they were not satisfied
with the strict routine they followed.

@ Waterfall
@ Kanban
@ Scrum

Fig. 3 Methodology used in
projects
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@ Less than 6
months

@ 6 month to 12
months

@ More than 12
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@ Waterfall
@ Kanban
@® Scrum

Waterfall users responded with satisfaction of the clarity and strictness toward
the requirements which were given at start of project, but they faced problems with
measurement of progress throughout the project.

Kanban users were happy with the flexibility the methodology offered them but
frustrated with updating the cards again and again.

In our study, Scrum provided with the greatest number of successful projects
with Scrum which was very close to Kanban. Candidates who participated in the
survey preferred agile over waterfall because of the flexibility and synchronization
it provided.

Fig. 4 Duration of project

Fig. 5 Candidate
satisfaction

5 Conclusions

After the study, we can conclude that every method works different for every project
depending on project’s requirement, team size and resources. Every methodology
has its pros and cons, and hence, everything about the project must be considered
while selecting methodology. In Fig. 6, we can see 51 users in our survey preferred
agile method and 13 users preferred waterfall method for their project.
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Hence, we found out agile was more popular among users and preferred for

projects of all size as it provides more flexibility and synchronization between team,
whereas waterfall worked well with short-term projects as and with a small size team
having less than 10 members. Therefore, the choice depends on the need of project
as there is no perfect method [20]. Waterfall was good with small team and small
projects as the requirements were clear before starting of project, while agile worked

we
on

11 with all kinds of team and project as it offered flexibility and continuous review
the process.
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