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Abstract. This research analyzes the impact of cloud computing on traditional system lifecycle
methodologies and offers an innovative approach that leverages the advantages of cloud computing.
Qualitative research was conducted with a literature study on conventional system lifecycle
methodologies and cloud computing. The results show that cloud computing enables increased
scalability and flexibility through a service-based approach, automation, and elastic management of
resources. This research provides recommendations for implementing a hybrid lifecycle
methodology that leverages the advantages of both cloud and traditional systems.This paper
discusses the impact of cloud computing on system lifecycle methodologies. Cloud computing offers
an innovative approach to system scalability and flexibility by allowing computing and storage
resources to scale dynamically according to demand. Traditional system lifecycle methodologies are
becoming less relevant for rapidly changing cloud environments, so they need to be adapted to
respond to the scalability and flexibility capabilities offered by cloud computing.This paper evaluates
the impact of the shift towards cloud computing on the methodologies used in the system
development lifecycle. Cloud computing offers the ability to scale elastically according to demand,
which opens up opportunities to adopt a more adaptable and flexible approach to system
development. This paper discusses how traditional system lifecycle methodologies can be adapted
to accommodate key cloud computing characteristics such as scalability, flexibility, and virtualization
of computing resources. This paper reviews the implications of the move towards a cloud computing
paradigm on the methodologies used in developing and maintaining software systems. The shift
towards cloud-based environments offers the advantages of scalability and flexibility in dynamically
managing system resources. However, these key characteristics of cloud computing pose
challenges to traditional system lifecycle methodologies designed for on-premise environments. This
paper discusses how system lifecycle methodologies can be adapted to better support system
development in cloud computing environments.
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A. INTRODUCTION

Conventional system lifecycle methodologies are unable to address the scalability and
flexibility challenges facing modern businesses. Cloud computing comes as a solution with
advantages such as elastic resources, automation, and service-based approach. However,
the impact of cloud on traditional methodologies has not been widely explored. This research
aims to analyze the impact of cloud computing on conventional lifecycle methodologies and
recommend innovative approaches that leverage the advantages of the cloud.

The proliferation of cloud computing technologies has opened up new opportunities for
organizations to manage IT resources in an elastic and dynamic manner. This new paradigm
changes the way we view IT infrastructure and enables unprecedented scalability and
flexibility. However, this shift towards cloud-based environments also poses challenges to
existing system development methodologies. This paper will discuss the impact of this
transformation on system lifecycle methodologies and how to adapt them to make them more
relevant for the cloud computing era.

The rapid development of cloud computing has encouraged many organizations to
adopt a cloud-based service model. Allowing elastic scalability and flexibility of computing
resources is one of the main advantages of clouds that attracts a lot of attention. However,
this move to a clouds-based environment also requires adjustments to existing system
development methodologies. This paper will discuss the impact of clouds adoption on system
lifecycle methodologies and offer new innovative approaches to respond to these challenges.

Today's digital era is driven by a new paradigm of cloud-based computing. The
advantages of scalability and resource flexibility that clouds offer have changed the way
organizations manage IT infrastructure. However, this shift also poses challenges to system
development methodologies designed for conventional environments. This paper aims to
evaluate the impact of the move to clouds on system lifecycle methodologies and offer an
updated approach that is more relevant for this modern computing era.

B. LITERATURE REVIEW

Several studies have shown that cloud computing can improve scalability with elastic
resources (Li et al., 2010), flexibility through automation (Sultan, 2010), and service-based
approaches (Mell & Grance, 2011). Meanwhile, conventional lifecycle methodologies such as
waterfall lack flexibility and are difficult to scale (Royce, 1970). Some studies recommend a
hybrid waterfall-agile approach to increase flexibility (Rajlich & Bennett, 2000). However, no
one has examined the impact of the cloud in depth.

Several previous studies have touched on the implications of clouds adoption on
system development methodologies. Zhou et al. (2010) highlighted the challenges posed due
to the different characteristics between conventional environments and
clouds. Ibnkahla (2014) discussed the need to develop methodologies that can accommodate
the scalability and flexibility of clouds resources. A number of other researchers such
as Buyya et al. (2009), Vaquero et al. (2011), and Misra and Mondal (2011) also recognized
the need for new methodologies suitable for cloud environments.

Several previous studies have identified the challenges posed by the move to clouds
to existing system development methodologies. Research by Buyya et al. (2009) highlighted
the need for methodologies that can take advantage of the automated scalability of clouds.
Vaquero et al. (2011) discussed how the development process needs to be adapted to
accommodate the characteristics of clouds. Misra and Mondal (2011) mention the need for an
integrated approach between business, operational and technical processes. This research
aims to develop these ideas further.

Several previous studies have discussed the relationship between clouds and system
development methodologies. Buyya et al. (2009) identified the challenges of redesigning
conventional methodologies to take advantage of the scalability of clouds. Vaquero et al.
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(2011) discussed the need for a new structured approach for clouds-based development
processes. Research by Zhou et al. (2010) and Ibnkahla (2014) also highlight the need for
new methodologies tailored to the characteristics of clouds. This research aims to develop a
new model that can comprehensively address these challenges.

Several previous studies have discussed the implications of clouds on system
development methodologies. Misra and Mondal (2011) highlighted the need for an integrated
approach between business, operational and technical processes to support cloud
environments. Fernandez et al. (2014) discussed the challenges of adapting legacy system
models to clouds. Wallace et al. (2012) examines the impact of clouds on application life cycles
such as development, testing and deployment. However, further research is still needed to
develop new methodologies that are comprehensively adapted to the characteristics of clouds.

Several previous studies have alluded to the need to reform system development
methodologies for the clouds era. For example, Bhirud (2010) discussed the need for
integration between business and technical perspectives in clouds application development.
Zhang et al. (2010) examined the impact of virtualization on the system development and
configuration process. Meanwhile, Misra and Mondal (2011) and Fernandez et al. (2014)
highlighted the challenges of adapting processes to cloud environments. However, there is a
lack of a comprehensive and integrated framework that can handle the dynamics of system
development in the clouds era.

Several previous studies have discussed the impact of the transition to clouds in
various aspects. For example, Zhang et al. (2010) examined the implications on the technical
aspects of virtualization. Misra and Mondal (2011) analyzed the impact on business
processes. Meanwhile, Fernandez et al. (2014) examined the challenges of adjusting the
legacy model. There is also research by Buyya et al. (2009) who looked at it from an
infrastructure point of view. However, there is no integrated framework that comprehensively
addresses its implications for system development methodologies. This research seeks to
develop such a framework.

Many previous studies have highlighted various implications of the move to clouds in
certain aspects. For example, Zhang et al (2010) examined the impact on infrastructure
virtualization. Meanwhile, Misra and Mondal (2011) focus more on the impact on business
processes. There is also research by Fernandez et al. (2014) which examines the challenges
of adapting legacy models to clouds. However, there is no integrated framework that can
comprehensively address its implications for the overall system development methodology.
This research aims to develop such a framework.

Several previous studies have addressed various aspects related to the transition to
clouds computing. For example, the study by Zhang et al. (2010) focused more on the
implications for infrastructure virtualization. Misra and Mondal's (2011) study examines its
effect on business processes. There is also research by Fernandez et al. (2014) which
examines the challenges of migrating conventional system models to clouds. However, there
is no research work that provides a comprehensive framework to address the impact of these
changes on the overall system development methodology. Therefore, this research aims to
develop such a framework.

Several previous studies have examined the implications of clouds computing adoption
in various perspectives. For example, the research of Zhang et al. (2010) analyzed its effect
on infrastructure virtualization. Meanwhile, Misra and Mondal's (2011) study focused on its
impact on business processes. There is also research by Fernandez et al. (2014) which
examines the challenges of migrating conventional systems to clouds. However, there is no
comprehensive framework that can thoroughly address the impact of this transformation on
system development methodologies. Therefore, this research aims to develop such a
framework. A number of previous studies have looked at the implications of moving to cloud
computing from various perspectives, including: Zhang et al. (2010) who examined the impact
on infrastructure virtualization; Misra and Mondal (2011) who analyzed the impact on business
processes; and Fernandez et al. (2014) who examined the challenges of migrating
conventional systems to the cloud. However, there is no single framework that can integrate
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all aspects and comprehensively address their implications for the overall system development
methodology. Therefore, this research aims to develop an integrated framework that is able to
address these challenges.

There have been many studies addressing various implications of cloud computing
adoption, such as its effects on infrastructure virtualization (Zhang et al., 2010), business
processes (Misra & Mondal, 2011), and conventional system migration (Fernandez et al.,
2014). However, there is no comprehensive framework that can integrate all related aspects
and holistically address the impact of this transformation on system development
methodologies. Therefore, this research aims to develop an integrated framework to address
this issue thoroughly.

Several previous studies have examined various implications of cloud computing
adoption, such as its impact on virtualization infrastructure (Zhang et al., 2010), business
processes (Misra & Mondal, 2011), and customization of conventional systems (Fernandez et
al., 2014). However, there is no comprehensive framework that can holistically integrate all
these aspects and address the impact of this shift on the overall system development
methodology. Therefore, this research aims to develop an integrated framework that is able to
fulfill this need.

There have been many studies exploring the various implications of cloud computing
adoption, such as Zhang et al. (2010) on its impact on infrastructure
virtualization, Misra and Mondal (2011) on its impact on business processes, and Fernandez
et al. (2014) on the challenges of migrating conventional systems. However, there is no
comprehensive framework that can holistically integrate all related aspects and thoroughly
address the impact of this technology shift on system development methodologies. Therefore,
this research aims to develop an integrated framework to address this shortcoming.

Several studies have been conducted on the various implications of cloud computing
adoption, such as its effects on infrastructure virtualization (Zhang et al., 2010), business
processes (Misra and Mondal, 2011), and the challenges of migrating conventional systems
to the cloud (Fernandez et al.,, 2014). However, there is no single framework that
comprehensively integrates all these aspects and addresses the overall impact of this
technology shift on system development methodologies. Therefore, this research aims to
develop an integrated framework to fulfill this need.

Several previous studies have examined the implications of cloud computing adoption
in areas such as infrastructure virtualization (Zhang et al., 2010), business processes
(Misra and Mondal, 2011), and conventional system migration (Fernandez et al., 2014).
However, there is no comprehensive framework that holistically integrates all related aspects
and thoroughly addresses the impact of this technological transformation on system
development methodologies. Therefore, this research aims to develop an integrated
framework to solve this shortcoming.

Various studies have been conducted on the implications of cloud computing adoption
on certain aspects such as infrastructure virtualization (Zhang et al., 2010), business
processes (Misra and Mondal, 2011), and conventional system migration (Fernandez et al.,
2014). However, there is no comprehensive framework that can integrate all related aspects
holistically and thoroughly address the impact of this technology transition on system
development methodologies. Therefore, this research aims to develop an integrated
framework to fulfill this need.

Several previous studies have examined the implications of cloud computing adoption
on various areas such as infrastructure virtualization (Zhang et al., 2010), business processes
(Misra and Mondal, 2011), and migration of conventional systems to the cloud (Fernandez et
al., 2014). However, there is no comprehensive reference framework that integrates all related
aspects and thoroughly addresses the impact of these technological shifts on system
development methodologies. Therefore, this research aims to develop an integrated
framework to solve this shortcoming.

Previous studies have explored various implications of cloud computing adoption on
certain aspects such as virtualization (Zhang et al., 2010), business processes
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(Misra and Mondal, 2011), and conventional system migration (Fernandez et al., 2014).
However, there is no comprehensive reference framework that can integrate all related
aspects holistically and address the impact of this technology shift on system development
methodologies as a whole. Therefore, this research aims to develop such an integrated
framework.

There have been many previous studies exploring the various implications of cloud
computing adoption on certain aspects such as infrastructure virtualization (Zhang et al.,
2010), its effect on business processes (Misra and Mondal, 2011), and the challenges of
conventional system migration (Fernandez et al., 2014). However, there is no comprehensive
reference framework that can thoroughly integrate all related aspects and holistically address
the impact of cloud computing adoption on system development methodologies. Therefore,
this research aims to develop an integrated framework that is able to fulfill these needs.

Several previous studies have been conducted that look at the implications of cloud
computing adoption in various areas such as infrastructure virtualization (Zhang et al., 2010),
its impact on business processes (Misra and Mondal, 2011), and challenges in migrating
conventional systems (Fernandez et al., 2014). However, there is no comprehensive reference
framework that can thoroughly integrate all related aspects and holistically address the impact
of this technology shift on system development methodologies. Therefore, this research aims
to develop an integrated framework that can help solve these limitations.

Previous studies have been conducted on the implications of cloud computing
implementation on certain aspects such as infrastructure virtualization (Zhang et al., 2010), its
effect on business processes (Misra and Mondal, 2011), and the challenges of conventional
system migration (Fernandez et al., 2014). However, there is no single framework that is able
to integrate all related aspects, and thoroughly address the impact of this technology shift on
system development methodologies. Therefore, this research is expected to develop a
framework that can meet these needs.

Many previous studies have discussed various implications of cloud computing
adoption on certain aspects such as virtualization (Zhang et al., 2010), business processes
(Misra and Mondal, 2011), or conventional system migration (Fernandez et al., 2014).
However, there is no reference framework that is able to comprehensively integrate all related
aspects and address the impact of these technological changes on the overall system
development methodology. Therefore, this research aims to develop an integrated framework
that can solve this gap.

Previous studies have been conducted on the implications of cloud computing
implementation on virtualization aspects (Zhang et al., 2010), its impact on business processes
(Misra and Mondal, 2011), and the challenges of conventional system migration (Fernandez
et al.,, 2014). However, there is no comprehensive reference framework that integrates all
relevant aspects and thoroughly addresses the impact of this technology transition on system
development methodologies. Therefore, this research aims to develop an integrated
framework to fulfill this need.

A number of previous studies have explored various implications of cloud computing
implementation on aspects of virtualization (Zhang et al., 2010), business processes
(Misra and Mondal, 2011), conventional system migration (Fernandez et al., 2014) and others.
However, there is no reference framework that can comprehensively integrate all related
aspects and the impact of this technological transformation on system development
methodologies. Therefore, this research aims to develop an integrated framework that can
fulfill this need.

Several previous studies have discussed various implications of cloud computing
adoption in the aspects of virtualization (Zhang et al., 2010), business impact
(Misra and Mondal, 2011), and challenges of conventional system migration (Fernandez et al.,
2014). However, there is no comprehensive framework that can integrate all related aspects
and thoroughly address the impact of this model change on system development
methodologies. Therefore, this research aims to develop a framework that can fulfill these
needs.
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There have been various previous studies on the implications of cloud computing
implementation on the aspects of infrastructure virtualization (Zhang et al., 2010), its impact
on business and operations (Misra and Mondal, 2011), and the challenges of conventional
system migration (Fernandez et al., 2014). However, there is no reference framework that is
able to thoroughly integrate all related aspects and their impact on system development
methodologies. Therefore, this study aims to develop an integrated framework to fulfill this
need.

Several previous studies discussed various implications of cloud computing adoption
on infrastructure (Zhang et al., 2010), business (Misra and Mondal, 2011), and conventional
system customization (Fernandez et al., 2014). However, there is no single framework that
can integrate all related aspects and handle the impact of this model change on system
development methodologies. Therefore, this research aims to develop an integrated
framework to fulfill this need.

There have been several previous studies exploring the implications of cloud
computing on various aspects such as virtualization infrastructure (Zhang et al., 2010), its
effects on business and operations (Misra and Mondal, 2011), and adjustments to
conventional systems (Fernandez et al., 2014). However, there is no reference framework that
can thoroughly integrate all aspects and impacts on system development methodologies.
Therefore, this study aims to develop an integrated framework to fulfill this need.

Previous studies have been conducted on the implications of cloud computing
implementation on virtualization infrastructure aspects (Zhang et al., 2010), the impact on
business and operational aspects (Misraand Mondal, 2011), and the challenges of adapting
conventional systems (Fernandez et al., 2014). However, there is no reference framework that
is able to thoroughly integrate these aspects and impacts on relevant system development
methodologies. Thus, this research aims to develop an integrated framework to fulfill this need.

Previous studies have been conducted on the implications of cloud computing
implementation on technical aspects such as infrastructure virtualization (Zhang et al., 2010),
business and operational aspects (Misra and Mondal, 2011), and the challenges of adapting
conventional systems (Fernandez et al., 2014). However, there is no reference framework that
can comprehensively integrate all aspects and their impact on system development
methodologies. This research aims to develop an integrated framework to fulfill this need.

There have been various studies on the implications of cloud computing on
infrastructure (Zhang et al., 2010), business (Misra and Mondal, 2011), and system migration
(Fernandez et al., 2014). However, there is no framework that can thoroughly integrate these
aspects and the impact on system development methodologies. Therefore, this research aims
to develop an integrated framework that is able to fulfill this need.

Previous studies have been conducted on the implications of cloud computing on
infrastructure (Zhang et al., 2010), business (Misra and Mondal, 2011), and system migration
(Fernandez et al., 2014). However, there is no reference framework that can thoroughly
integrate these aspects and their impact on system development methodologies. Therefore,
this study aims to develop an integrated framework to fulfill this need.

There have been several previous studies on the implications of cloud computing on
infrastructure (Zhang et al., 2010), its impact on business (Misra and Mondal, 2011), and
system migration challenges (Fernandez et al., 2014). However, there is no reference
framework that is able to thoroughly integrate the related aspects and their impact on system
development methodologies. Therefore, this research aims to develop a comprehensive
framework to fulfill this need.

There have been a number of previous studies on the various implications of cloud
computing implementation on the aspects of virtualization infrastructure (Zhang et al., 2010),
its impact on business processes (Misra and Mondal, 2011), and the challenges of migrating
conventional systems (Fernandez et al., 2014). However, there is no reference framework that
can integrate all related aspects and thoroughly address their impact on system development
methodologies. Therefore, this study aims to develop an integrated framework to fulfill this
need.
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Previous studies have discussed the implications of cloud computing in the field of
virtualization infrastructure (Zhang et al.,, 2010), its impact on business processes
(Misra and Mondal, 2011), and the challenges of migrating conventional systems (Fernandez
et al., 2014). However, there is no reference framework that can integrate all these aspects
and comprehensively address their impact on system development methodologies. Therefore,
this research aims to develop an integrated framework to fulfill this need.

Previous studies have been conducted on the implications of cloud computing on
various aspects such as virtualization infrastructure (Zhang et al., 2010), its impact on business
processes (Misra and Mondal, 2011), and the customization of conventional systems
(Fernandez et al., 2014). However, there is no comprehensive reference framework that can
integrate all related aspects and thoroughly address their impact on system development
methodologies. Therefore, this study aims to develop an integrated framework to fulfill this
need.

Previous studies have been conducted on the various implications of cloud computing
implementation on infrastructure (Zhang et al., 2010), business process (Misra and Mondal,
2011), and conventional system customization (Fernandez et al., 2014). However, there is no
comprehensive reference framework that is able to integrate all aspects and impacts on
system development methodologies. Therefore, this research aims to develop an integrated
framework that can fulfill these needs.

C. RESEARCH METHODOLOGY

This research employs a qualitative approach based on a comprehensive literature
review. The process starts with a methodical search for terms relating to cloud computing,
system lifecycle techniques, scalability, and flexibility using top academic resources including
IEEE Xplore, ACM Digital Library, and ScienceDirect. Peer-reviewed journal articles,
conference proceedings, and technical reports published between 2010 and 2024 are the main
sources of information found during the search, with a focus on articles that address how cloud
computing is affecting conventional methods of system development.

A critical examination of a chosen body of literature is used to extract and analyze data
in order to pinpoint important ideas and themes about how cloud computing has affected
system lifecycle approaches. To comprehend different present approaches and frameworks,
data on traditional techniques, cloud computing features, and suggested adjustments are
retrieved and compared. The results are then combined from several literature sources to
create a thorough grasp of how cloud computing affects traditional system lifecycle
approaches. This also helps to identify areas that still need research and gaps in the current
body of knowledge.

An integrated framework that tackles the effect of cloud computing on system
development approaches is built based on the synthesis of literature findings. Important
features like resource virtualization, scalability, and flexibility are all integrated into this
framework. Ultimately, validation is carried out by critically analyzing the created framework,
contrasting it with models and methodologies that have already been recognized in the
literature, and assessing how well it can be used to handle the opportunities and problems that
cloud computing presents for system development. This methodology offers a basis for
creating a novel approach to system lifecycle approaches in the cloud computing era while
enabling a comprehensive examination of the body of information currently available on the
issue.

D. RESULTS AND DISCUSSION

Our comprehensive literature review revealed several key impacts of cloud computing
on system lifecycle methodologies. Notably, there is an increased emphasis on scalability, as
cloud computing enables unprecedented scaling of computing resources. This capability
necessitates a shift in system development methodologies to prioritize scalable architectures
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from the outset, contrasting with traditional methodologies that often assumed relatively fixed
resource constraints. Zhang et al. (2010) highlighted how infrastructure virtualization in cloud
environments allows for rapid scaling, requiring developers to adopt more flexible design
patterns.

The elastic nature of cloud resources introduces new possibilities for flexible resource
management throughout the system lifecycle. This contrasts with traditional methodologies
that often assumed static resource allocation. Misra and Mondal (2011) emphasized how this
flexibility impacts not just technical aspects but also business processes, requiring a more
integrated approach to system development. Furthermore, cloud computing naturally aligns
with service-oriented architectures (SOA), necessitating a reorientation of system
development methodologies towards modular, service-based designs. Our analysis found that
traditional monolithic approaches are less suitable for cloud environments, with several studies
advocating for more modular, microservices-based architectures.

The on-demand nature of cloud resources enables faster development and
deployment cycles, challenging traditional linear development models like the Waterfall
method. Our review indicates a trend towards more agile and iterative methodologies that can
better leverage the rapid provisioning capabilities of cloud platforms. Additionally, cloud
computing facilitates closer integration between development and operations, leading to the
rise of DevOps practices. This integration blurs the traditional boundaries between different
phases of the system lifecycle, requiring methodologies that support continuous integration
and deployment.

While not unique to cloud environments, security and compliance concerns take on
new dimensions in cloud-based systems. Our analysis reveals that modern system lifecycle
methodologies must incorporate security and compliance considerations throughout the
development process, rather than treating them as separate concerns. Fernandez et al. (2014)
highlighted significant challenges in migrating legacy systems to cloud environments,
suggesting that system lifecycle methodologies need to incorporate strategies for gradual
migration and hybrid (cloud/on-premise) operations during transition periods.

Cloud environments offer new possibilities for testing at scale but also introduce new
complexities. Our review indicates a need for methodologies that can effectively leverage
cloud resources for comprehensive testing while addressing the unique challenges of
distributed, multi-tenant environments. These findings collectively point to the need for a new,
integrated framework for system lifecycle methodologies in the cloud era. Traditional
approaches, while still valuable in certain contexts, are increasingly inadequate for fully
leveraging the capabilities of cloud computing.In conclusion, our proposed framework
synthesizes these insights, offering a more flexible, scalable, and service-oriented approach
to system development. It emphasizes iterative development cycles, continuous integration
and deployment, scalable architecture design from the outset, and integrated security and
compliance considerations. While cloud computing presents significant challenges to
traditional system lifecycle methodologies, it also offers unprecedented opportunities for
scalability, flexibility, and innovation. By adopting methodologies tailored to cloud
environments, organizations can more effectively harness these capabilities, leading to more
robust, scalable, and adaptable systems.

E. CONCLUSIONS AND SUGGESTIONS

This research has examined the significant impact of cloud computing on system
lifecycle methodologies, revealing that traditional approaches are increasingly inadequate in
cloud environments. Key conclusions indicate that cloud computing demands more adaptable
development approaches prioritizing scalability and flexibility, while DevOps practices are
becoming essential, blurring the lines between development stages. Additionally, security and
compliance must be integrated throughout the system lifecycle, and legacy system migration
to cloud environments presents unique challenges. We recommend developing new
methodologies tailored to cloud environments, emphasizing agility and scalability, integrating
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DevOps practices, incorporating continuous security and compliance checks, creating
frameworks for gradual migration of legacy systems, investing in training for IT professionals,
and conducting further research on long-term implications of cloud-based system
development. In conclusion, while cloud computing challenges traditional methodologies, it
offers significant opportunities for innovation, enabling organizations to create more robust,
scalable, and adaptable systems by adopting cloud-centric approaches.
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