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ABSTRACT

In the software sector, agile development approaches have a lot of promise. Agile
development methodologies are highly realistic in their awareness of the fact that
business requirements change all the time. By executing software releases
iteratively and collecting user feedback more often, agile development approaches
maximize the benefits of cloud computing. This study is a cloud computing and
Agile Methods analysis. This article examines Agile management and development
approaches, as well as their benefits when used in conjunction with cloud
computing. By executing software releases iteratively and obtaining user feedback
very often, agile development practices maximize the benefits of cloud computing.
The basic proposition of this study is that Small and medium enterprises should
use a framework that guides their migration to cloud computing to reduce all the
issues that come with cloud computing infrastructures

Keywords: Agile Methodologies, Cloud Computing, Software Development,
Integration
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Introduction

Agile methodology is a project management approach that is commonly used in
software development. It uses incremental, iterative work cadences known as
sprints to help teams respond to the unpredictability of software development.
Agile approaches were developed in response to older methods' incapacity to
embrace change in a fast-paced corporate environment that requires software to
satisfy its requirements rapidly [2].

Agile approaches are software strategies that are low in weight. The agile
development technique aims to give several chances to evaluate a project's
direction throughout its development lifespan. Agile development methodologies
are being used in businesses by highly creative people who have recognized the
flaws in traditional software management procedures [1]. Many firms all around the
globe are experimenting with the many agile development methodologies that are
available.objective of improving the teaching and learning process and enhancing
the quality of education. (www.google.com). It focuses on the implementation of
tools and media that enhance communication of knowledge, its development and
knowledge exchange. It produces unique effect in the educational sector by
creating a student- centered learning environment.

Agile Development with Cloud Computing:

Agile development approaches and cloud computing are quite complementary.
Cloud Services are proud of their ability to quickly respond to customer needs,
offering applications whenever and to whatever degree they are required. In the
identification of requirements, agile methodologies place a high value on user
collaboration. The agile software development methodology tries to break down
project requirements into small, manageable chunks. This method ensures that
users are provided with feedback on all project tasks. Individual segments may be
designed, created, and tested to ensure high-quality standards and few
bottlenecks. Every component's development becomes a single “iteration"
procedure as a result.
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Furthermore, the development of a collaborative relationship between application
developers and end-users is emphasized heavily in lean agile software methods [2,
4]. The end-user can see the entire development process. At all phases of
development, feedback is solicited, and modifications are made as a result. A highly
dynamic and collaborative environment is created by combining lean agile
development and cloud computing. When developers finish a product, they may
publish it as a cloud service, allowing users to evaluate it immediately and provide
useful feedback. As a result, a lengthy feedback loop can be avoided, lowering the
chances of requirements being misstated or misinterpreted [4]. This saves the
software development company a lot of time and works while also enhancing end-
user satisfaction.

End-user demands are merged more coherently and efficiently with software
delivery, thanks to the agile methodology of demand-driven production (as a cloud
service). In cloud computing, this strategy encourages more innovation as well as
requirement discovery and validation. Cap Gemini, in collaboration with HP,
researched in 2010 to assess industry trends linked to the use of agile
methodologies using cloud computing deployment model technologies. Around
30,000 cloud professionals, IT managers, engineers, and quality assurance
managers from top companies spanning Asia, Europe, and North America were
polled for the study [4]. As cloud services grow more ubiquitous, organizations
are focusing on implementing lean-agile approaches to streamline operations,
according to the survey.

Around 60% of the companies that participated in the survey expect to employ
lean agile methodologies as part of their operations for prospective cloud projects
and services [4]. This technique will also help firms produce timely user input and
check quality standards at each stage of development. As a result, deploying lean
agile software development in conjunction with the cloud computing paradigm has
several major advantages, including the ability to improve an organization's IT
portfolio for better service delivery while cutting costs.
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Technical Overview

The development approach chosen is dependent on the project's and client's
accuracy. This can range from traditional 'waterfall' approaches (in-depth definition
phase, build phase, testing phase, and then delivery) to more agile strategies that
include frequent releases, continuous integration, continuous delivery, ongoing
client involvement, iterative functional deliveries, and regular requirement reviews.

4. Why Agile Development?

During the development lifecycle, the agile development technique tries to give
several opportunities to analyze the course of a project. This is accomplished by
teams presenting a shippable piece of work after regular work cadences known as
sprints or iterations. The agile approach may be described as "iterative" and
"incremental” since it focuses on the repetition of smaller work cycles as well as
the functional output they produce. Development teams only have one shot to get
each part of a project right in the waterfall. Every element of requirements,
development, design, and so on is examined repeatedly throughout the lifecycle
under an agile paradigm [5].
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Figure |: Agile Development Methodology Lifecycle
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B. Agile Methodologies Fundamental Values
a) Individuals are more essential over processes and tools,
b) It's more vital to have working software than it is to have extensive
documentation.
c) Collaboration with customers is more vital than contract negotiations [4].
d) It's more vital to respond to change than to stick to a plan.

These fundamental values are referred to as the Agile Manifesto [6] and are made
up of four core ideals and supporting principles that guide the Agile software
development process. The four principles are used differently in each agile
approach, but they all rely on them to drive the creation and delivery of high-
quality, functioning software. There is no one-size-fits-all approach to agile
development. Crystal Methods; SCRUM; Dynamic Systems Development Method
(DSDM); Extreme Programming (XP); Feature Driven Development (FDD); and
Adaptive Software Development (ASD) are a few examples of agile methodologies
that share many of these key concepts (Highsmith 2001, Sutherland 2001) [6].

C. Benefits of Cloud Computing in Business

Cloud computing, often known as the "public cloud" paradigm, is the process of
executing workloads remotely via the internet in a commercial provider's data
center. Amazon Web Services (AWS), Salesforce's CRM system, and Microsoft
Azure are all examples of popular public cloud products. Cloud computing is the
use of a computer network to provide computational resources on demand. It
allows duties to be delegated to software and service arrangements through a
network. The cloud is a collection of servers.
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Figure 2: Cloud Computing Architecture

Cloud computing is a new type of IT infrastructure that allows companies to
execute their programs on a shared data center. Unlike conventionally licensed
software, cloud technology improves efficiency by eliminating inefficient software
development, testing, deployment, and outage processes [7].
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The following are some of the major advantages of cloud computing:
a) It allows you to save a lot of money because it doesn't require any actual

hardware.

b) With cloud computing, you can instantly launch your service with fewer
clicks.

c) It is easy to achieve backup and recovery with automatic software
integration.

d) The cloud provides nearly infinite storage space.

e) There is low-cost software as well as full internet security.
f) It allows for a pay-per-use model to be implemented.

g) Provides Resilient Computing Services

Cloud computing has progressively become a fad among businesses all over the
world as a result of these benefits. Gartner predicts that by 2015, cloud
computing will be the dominant method of application delivery. As a result, the
majority of CIOs are preparing their IT infrastructure to support the cloud.

Integrating Cloud Computing With Agile Development
Cloud computing provides the ideal environment for agile projects. It enables you
to swiftly deliver valuable functionality to your consumers, collect real-time
feedback, and make quick adjustments in response to that input.
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Figure 3: Agile development process at salesforce.com. [15]

Because of the high cost of distribution, this quick development cycle, which is an
intrinsic feature of cloud computing, is hard to accomplish in a traditional
development approach. If the experience of salesforce.com has taught us anything,
it's that cloud computing is the best setting for agile development. It enables you
to swiftly deliver valuable functionality to your clients, gathers immediate feedback,
and make rapid modifications in response to that input. Because of the high cost of
distribution, these rapid development cycles, which are an inherent advantage of
cloud computing, are hard to accomplish in the traditional development paradigm.
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The team recognized critical aspects for success and identified adjustments that
would have made the transition easier while integrating agile development to
salesforce.com: Salesforce.com will continue to expand its use to every team
inside the firm with agile development in place. Beyond its four walls,
salesforce.com's message is one of synergy: the Force.com platform and agile
development work together to create something more than the sum of its parts.

D. Benefits of Cloud Computing with Agile Development:

a) 75 percent reduction in development cycle time.

b) Workloads are more consistent.

c) Increased workload utilization

d) Implementing large-scale software systems with a set number of
developers.

e) Higher quality as a result of earlier consumer feedback.

f) Management and development strategies are more adaptable to change.

g) Reduce the cost of transferring data between users.

h) Physically bring people closer together.

i) Reduce the amount of time that passes between making a decision and
witnessing the results of that decision.

j) Replace paperwork with face-to-face conversations and whiteboards.

E. How Cloud Computing with Agile Development secures your
business

Cloud vendors update security measures regularly to prevent consumers from

cyber-attacks. As a result, one of the most significant benefits of cloud computing

is security.

Consider the cloud to be a bank. Your money is safer in a bank account than in
your kitchen cookie jar. Similarly, data stored on a cloud service provider is safer
than data stored on an insecure network at home or work. Because of the
security benefits, several of the world's top corporations have transferred their
operations to the cloud using after thoroughly testing its performance and
security.
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F. Issues in Adopting Cloud Computing for Agile Application

Cloud technology adoption and migration must be managed with development
tools. Agile methodologies can be handled using certain open source tools,
regardless of whether cloud deployment is adopted (public, private, or hybrid). By
implementing software releases iteratively and gathering user feedback, agile
development activities use the potential offered by cloud computing, making it
easier for businesses to review the quality segment of the improvement[16]. Table
| summarizes how cloud computing improves the productivity of agile software
development considering the issues in adoption.
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Table I: How Cloud Computing Improves The Productivity Of Agile
Software Development

Cloud computing and Agile
developments are both
going on at the same time.

The agile method's goal is to eliminate latency in
software development phases. However, cloud
computing automates multiple activities by allowing
software development teams to be more effectively
utilized.

Cloud Computing research
leads to innovation.

The team can generate faster products with manual
testing and develops models for innovation by
integrating agile software development and cloud
computing.

In cloud computing,
iterative development with
continuous integration is
the way to go.

The testing phase of the software development
cycle is an iterative process in which the team must
fix any bugs discovered during testing. The agile
team has a large number of virtual machines, which
helps to reduce cycle times. As a result, the
virtualization of the cloud optimizes integration
over time.

Using Cloud Computing to
increase continuous
delivery platforms in agile
development

Many cloud-based Software as a Service (SaaS)
options are available, and Agile development may
make use of these services in conjunction with
virtualization.

Facilitating code branching
with Cloud computing
I

Development takes longer than a release in agile
approaches. The usage of code refactoring will be
expanded and deployed in production. The cost of
renting servers for such uses may be minimized
using Cloud computing.

Using Cloud Computing to
provide the essential
servers for agile
development.

The software development teams in an agile
environment can leverage cloud computing
virtualization to access an unlimited number of
servers. The use of cloud computing services
decreases reliance on physical servers. Teams will
be limited to only one server per development if
they do not use the cloud's
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Recommendation For Future Work

Software applications are now distributed using cloud computing to increase
processing and improve the production of cloud services. By executing software
releases iteratively and gathering user feedback more regularly, agile development
approaches maximize the perspective of cloud computing in software
development. When formulating a cloud computing strategy, software
development companies must take into account the lean agile development
approach.

A conceptual framework is presented in this research; however, it must be
empirically demonstrated through future inquiry. The basic proposition of this
study is that Small and medium enterprises should use a framework that guides
their migration to cloud computing to reduce all the issues that come with cloud
computing infrastructures.

Conclusion

Agile methodologies are software approaches that are light in weight. Cloud
computing makes a significant difference in this aspect. Cloud computing eliminates
the time-consuming distribution constraints that hamper agile development in
many cases. There are no fixes to install, and there are no reinstallations required.
New releases are deployed on hosted servers and made available to users
immediately with cloud services. Agile development methodologies are being used
in businesses by highly creative people who have recognized the flaws in
traditional software management procedures. Many firms all around the globe are
experimenting with the many agile development methodologies that are available.
By executing software releases iteratively and obtaining user feedback very often,
agile development practices maximize the benefits of cloud computing.
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