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ABSTRACT

The advent of agile software development processes was a response to the problems with more traditional approaches. Popular agile
approaches utilized in software development include Scrum, Extreme Programming, and Kanban.A key component of an Agile
methodology is the emphasis on customer-developer cooperation and the promotion of self-organization within development teams.
Teams accomplish this by implementing various Agile techniques into their projects. There are teams that stick to a single practice
and others that mix it up. Scrum, user stories, pair programming, burndown charts, and stand-ups are the most popular methods.
The use of cloud computing has several benefits, including the potential to scale, improve communication, and lower overall costs.
Here we take a look at the ADCC framework, which was suggested in a previous study, and see how well it mixes Agile
Development with Cloud Computing. In order to put the design into action, the Malaysia Research and Education Network, or
MyRen cloud, is used. One way to check the notion is using a case study. Before diving into the case study, participants get a
rundown of the ADCC framework. Case study results demonstrate that ADCC framework usage improves agile method
performance. Results from both centralized and decentralized agile development environments are used to evaluate the evolution.
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1. INTRODUCTION

Adaptability is key when it comes to software development, and
a plan-driven approach isnt as good as agile software
development. The capacity to make changes to requirements at
any point in the software development cycle is an example of the
flexibility that may be observed [1]. A self-organizing
development team is encouraged to be a part of an agile
methodology, which places an emphasis on collaboration
between clients and developers [2]. This goal can be
accomplished through the implementation of various Agile
techniques in projects. As software development progresses, it is
anticipated that agile approaches will lead to enhanced formal
and informal communication [3]. Some techniques that impact
communication are iteration planning meetings, product
backlogs, sprint planning, daily meetings, iteration
retrospectives, and open office spaces [4,5].

Reviews of iterations are another example. Pikkarainen and
colleagues [6,7,8] identified practices that are likely to impact
team communication as one of their primary areas of research
attention. There is a lack of data regarding how various methods
and practices when combined affect the total time and money
needed to complete the project. There is a limited quantity of
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evidence regarding this impact. All of this speaks to the fact
that it is essential to carry out research on the several
approaches and procedures that are utilized in Agile initiatives.
The scope of this study encompasses the investigation of the
several methodologies that are utilized in Agile software
development projects, as well as the impact that the
combination of these methodologies has on the outcomes of
the project.

With the Agile methodology that has dominated software
development for the past two decades, the Scrum framework
has emerged as the most popular approach to the Agile
methodology. There is a huge majority of software
development teams who utilize a project management
technique that can be defined as some kind of "Agile.” This is
despite the fact that the extremely fragmented nature of the
business makes it challenging to obtain meaningful figures.

In the most current assessment on the state of agile, which was
published on the 15th, it was discovered that 94% of the firms
that the 1382 international respondents worked for had
implemented Agile. Sixty-six percent of those that utilized a
Scrum framework to implement a variant of the Agile
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methodology at the team level were among the majority of those
who did so.

Which Agile methodology do you follow most closely at

the team level?

Scrum/XP Hybrid
Kanban

&%

ScrumBan

1% Extreme Programming (XP)
/1% Lean Startup

Iterative

Other

2% Don't know

Figure 1: Agile methodology at team level.

The combination of Agile and Scrum is, by a significant margin,
the method to software development that is most widely adopted
in the year 2021. Further highlighting the significance of the
Scrum framework to modern software development is the fact
that an additional fifteen percent of respondents followed other
close derivations of Scrum. This brings the significance of the
Scrum framework into even sharper perspective.

Nine percent of respondents stated that their team used
ScrumBan, which is a hybrid methodology that integrates
aspects of both Scrum and Kanban. With an additional 6% being
Scrum/XP, which is a combination of aspects of both Scrum and
Extreme Programming (XP).

In the event that you were only able to select one method for
gaining a grasp of the software development process and project
management, the Scrum framework would be the one that you
would choose. Because of this, Scrum is an excellent location to
begin investigating the philosophy behind Agile software
development as well as the more specific processes and actions
that are given by the many frameworks that are included under
the tent of Agile techniques.

2. LITERATURE REVIEW

In accordance with this manifesto, a total of twelve (12) core
principles of agile development were also proposed. The
principles of agile software development provide more context
and support for why agility is so important when creating
software. However, due to the terms' implementation in a
distributed environment and the market's fast changing
requirements, the agile standards are not rigorously enforced.
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Scalability, transparency, face-to-face contact, availability of
experts, seamless control of development, capacity to design
applications from remote places, and resource management
are some of the obstacles that need to be solved[9,11].As a
result of the shifting requirements, an environment is required
to test new concepts. Providing resources for the purpose of
testing new ideas contributes to a rise in the cost of
development.

An environment that allows for the rapid testing of new ideas
in the market is provided by cloud computing [12,13,14],
which is a solution to the challenges that have been presented.
The use of cloud computing offers the potential to lower the
costs linked to agile development. This is due to the fact that
it enables the sharing of data, the distribution of applications,
the prioritization of activities, and the provision of
infrastructure (which includes both hardware and software).
Cloud computing makes the process of software creation more
efficient because it eliminates the need for software patching,
re-installation, and traditional installation procedures. On a
pay-per-use basis, cloud services give cloud service providers
with access to a repository of computational and storage
resources. The agile process can be extended through the use
of cloud computing, which allows for the delivery of software
in a more timely manner, the reduction of expenses, and the
improvement of the program's overall efficiency [15,16,17].
The concepts of technical excellence, frequent delivery, a
strong user-developer connection, and the ability to accept
changes at any stage of the development process are the
cornerstones of agile software development. These principles
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were described earlier. The topic of how these agile features can
be implemented in a cloud computing environment is one of the
concerns that has to be answered. The review research will
evaluate the usage of cloud computing in conjunction with agile
management and development methodologies [18,19,20]. This
will allow for the provision of a solution to the topic that has
been posed. Taking into consideration the fact that there are
already a number of studies that have been carried out in this
area, the primary focus of this inquiry will be on the
interoperability of cloud services and the reusability of a number
of different tools. In light of this, the SLR study initially shows
how research in this area has grown by extending previous
findings. [21,22,23,24] In the context of agile and cloud
computing, the research aims to find different techniques and
compare, evaluate, and use their tools. This SLR study looks at
how cloud computing has changed agile software development,
what issues have come up in primary research, and what the
future holds for this area of study. [25,26].

The combination of agile with cloud computing is advantageous
for the creation of distributed applications, the sharing of data,
the prioritization of tasks, transparency, and the construction of
infrastructure. Specifically, this is due to the fact that cloud
computing is having an increasing influence on the ecosystem of
agile software development. When referring to agile
methodologies, the phrase "ecosystem" is used to describe a
system or a collection of pieces that are interconnected.
Examples of ecosystems include the development environment,
the interconnectedness of teams, and the entire system. One of
the many advantages of cloud computing is the improvement in
performance it brings to agile software development, as well as
the reduction of expenses and the capacity to scale. [27,28,29]

These are just some of the advantages. In addition, the agile
methodology utilizes social technologies that are hosted in the
cloud in order to facilitate the implementation of the
communication practice that is a component of the agile
methodology.[30-31] On the other hand, when it comes to
academic research, there is not a lot of study that examines
such discoveries, shares research gaps, and analyzes relevant
concerns in both of these fields together. In their own right,
agile and cloud computing contain sufficient amounts of
content that has been peer-reviewed, but not both.
Consequently, the focus of this review paper is on the research
that has been conducted on both the agile approach and cloud
computing.

3. RESEARCH METHODOLOGY

3.1 Execution of the adcc framework

The ADCC framework utilizes existing processes and
technology to guarantee the creation of environments that are
ideal for agile development in cloud computing. These
environments foster the reusability of solutions that are
already in existence and actively advocate their reuse. In
Figure 2, the conceptual architecture of the ADCC framework
is broken down in greater detail. When it comes to managing
agile development activities, the cloud provider offers
assistance in cloud services administration. Figure 2 is a
representation of the workflow used by several roles, including
users, testers, and developers. The red, green, and blue
connecting lines show that users, testers, project managers,
and developers all have separate responsibilities and roles.
The red lines in Figure 2 represent one of the initial
components of the ADCC framework: agile software project
management.
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Figure 2. Designing the framework conceptually.
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The second part is picking a cloud platform, which comprises
servers for testing, development, and deployment. The blue
lines seen in Figure 2 indicate these cloud platforms. Figure 2
shows the third component of the ADCC architecture, which
includes mediums for communication and cooperation such as
Google Drive, Skype, and email. The fourth component, on the

other hand, is made up of code management tools like
GitHub and various other similar platforms. The procedures
that are involved in the implementation of the ADCC
framework are delineated in the following paragraphs, as

seen in Figure 3.

execution steps.png
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Figure 3. Systematic approach to the implementation of the conceptual design of the framework.

In order to construct an ADCC environment, the research uses
the approach that is outlined in Figure 3, the specifics of which
are laid forth in the following lines.
The ADCC framework can be implemented in four steps, as
shown in Figure 3. The first thing that has to be done is to choose
agile tools, which are determined by the agile methodology and
the features that are utilized by the development team. The
selection of the cloud computing platform is the second phase,
and it is determined by the nature of the project together with its
budget, size, and level of security. When working in an agile
distributed setting, the third stage involves selecting the code
repository for the purpose of managing code and versioning

4. RESULTS AND STUDY

Tablel. The efficiency with which on-premises or locally-based teams apply agile development or ADCC.

instances. The choice of communication tools is made at the
fourth step of the process. To select all of these tools in just
four steps, it is important to check the compatibility of the
tools, which is done in the fifth phase of the procedure. This is
done in order to ensure that the tools are compatible with one
another. Concerns regarding compatibility can be addressed
and ultimately resolved by the utilization of the comparability
table in Study. In the event that the choice that was made did
not achieve the desired results, it is important to repeat steps
one through four until all of the compatibility concerns have

been resolved.

Development No. of Days
Phases Team 1-UTM Team 2-GCUF Average Days
Using Agile Using Using Agile Using Using Agile Using
Development | ADCC Development | ADCC Development | ADCC
Requirement 1.5 1 2.5 2 2 1.5
elicitation
Planning, design 33 30 39 36 36 33
and coding
Testing and 7.5 6 8.5 7 8 6.5
deployment
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Within the context of the local environment, a group of personnel for a GCUF group and a UTM group in terms of the total
drawn from both GCUF and UTM worked together in a manner number of days needed to finish the development phases. The

that was distinct and independent. Table 1 shows the outcomes participants in both sets were first-year college students.

Table 2. The effectiveness of the team in a distributed setting through the application of agile development and ADCC.

deployment

Development No. of Days
FPhases Team [-UTM-GCUF Team 2-UTM-GCUF Average Days
Using Agile Using Using Agile Using Using Agile Using
Development ADCC Development ADCC Development ADCC
Requirement 3 1.5 3 1.5 3 1.5
clicitation
Planning, design 37 31 43 35 40 33
and coding
Testing and 10 7 8 6 9 6.5

TESTING AND DEPLOYMENT

PLANNING, DESIGN AND
CODING

REQUIREMENT ELICITATION AND
EXTRACTION

Agile Development Phases

Number of Days

Using ADCC Using Agile Development

Figure4. Comparative analysis of agile phases in a local development environment, both with and without the utilization of

ADCC.

The level of expertise possessed by each team is almost identical results across all teams in relation to the three phases of
for both of the scenarios. In addition, the average of both teams development. Figure 4 shows that when comparing the two
is computed in order to moderate the influence of the scenarios, the amount of days spent on completing agile

competency. Each and every student is capable of doing the tasks development activities

is significantly different.

When

of creating, coding, and testing. The role of the product owner compared to a straightforward agile environment, Figure 6
and end user can be assumed by the class instructor and his aide demonstrates that the use of ADCC results in better utilization
in an emergency. Finding the mean is as simple as averaging the of development time in a local setting.

TESTING AND DEPLOYMENT

PLANNING, DESIGN AND
CODING

REQUIREMENT ELICITATION

Agile Development Phases

Number of Days

Using ADCC Using Agile Development

Figure5. Agile development life cycle (LCL) comparisons using and without ADCC methods in a distributed setting.
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Table 2 shows the results of averaging two composite teams
in an effort to lessen the effect of team competences on the
organization's overall performance. Figure 5 shows that
compared to a basic agile environment, the ADCC
environment yields superior performance. Thanks to the
improved communication between teams and users, the
ADCC environment has seen a remarkable improvement.
Another factor is the efficient provision of hardware and
computing resources, which is achieved without any concerns
about patch, update, or installation configurations.

CONCLUSION

The ADCC framework is evaluated through the use of a case
study. The goals of this case study are to(1) describe the
challenges of agile software development and(2) demonstrate
the use of the ADCC framework to these problems. While the
team in an agile software development process does have
access to resources, they are not necessarily linked as they
would be in a more conventional software development
process. In the event that dedicated resources are arranged, the
system will become expansive, necessitating the employment
of additional network professionals in order to manage it. On
the other hand, the ADCC framework, which is a form of
cloud computing, offers a setting that is networked. The
developers and other members of the team get the impression
that they are working in an environment that is located on the
premises. Every every system acts as if it were a single system.
Differentiating the number of days needed to complete
software development-related procedures shows that the
ADCC framework provides benefits over a simple agile
development environment.
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