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Abstract

Building, delivering, and managing existing applications in cloud processing environments is known as the "cloud native" product
approach. In order to meet customer demands, modern enterprises must create incredibly flexible, versatile, and adaptive systems
that they can update quickly. In order to achieve this, they employ modern tools and processes that inherently facilitate the
development of applications on cloud infrastructure. These cloud-native innovations give adopters a creative advantage by enabling
rapid and continuous adjustments to applications without compromising service delivery. Organisations that adopt the cloud-native
methodology might avoid investing in the acquisition and maintenance of costly physical infrastructure. Long-term reserve money

is subsequently put to good use. The cost of money for developing cloud-native systems may also benefit the customers.

Introduction

Building, delivering, and managing existing applications in
cloud processing environments is known as the "cloud native"
product approach. In order to meet customer demands,
modern enterprises must create incredibly flexible, versatile,
and adaptive systems that they can update quickly. In order
to achieve this, they employ modern tools and processes that
inherently facilitate the development of applications on cloud
infrastructure. These cloud-native innovations give adopters
a creative advantage by enabling rapid and continuous
adjustments to applications without compromising service
delivery. Organisations that adopt the cloud-native
methodology might avoid investing in the acquisition and
maintenance of costly physical infrastructure. Long-term
reserve money is subsequently put to good use. The cost of
money for developing cloud-native systems may also benefit
the customers.

Literature Review

According to Alonso et al. 2023, Cloud based application
development has emerged as a paradigm shift in the way
modern applications are built and deployed in and managed
in cloud computing' environment. This approach uses a set of
tools and techniques and architectural patterns designed to
take full advantage of the flexibility and scalability and agility
offered by cloud infrastructure. The literature on cloud based
application development is rich and' varied and providing'
insight into the motivations and challenges and best practices
associated with this approach.One of the main drivers of
cloud based application development is the need for
flexibility and rapid innovation (Alonso et al. 2023).
Traditional monolithic applications often cannot keep pace
with changing' business and' customer demands. In contrast
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and cloud based applications are built using' a microservices
architecture and which divides the application into small and
loosely coupled services that can be developed and deployed
and scaled independently (Xu and Fan, 2021). This modular
approach allows organisations to quickly respond to changing
market conditions and accelerate the delivery of new features
and services. Another important aspect of cloud based
application development is the adoption of DevOps practices
and a continuous supply chain (Dirr and Lichtenthaler,
2022). By automating' build and test and deployment
processes and organisations can achieve faster release cycles
and better quality and better collaboration between
development and operations teams.
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Figure 1: Introduction to cloud-native application
(Source: https://learn.microsoft.com/)

According to Henning and Hasselbring, 2022, Tools such
as containerization and container instrumentation platforms
and continuous integration/continuous delivery (CI/CD) tools
play a critical role in enablin' this seamless workflow.Cloud
based applications are designed to be resilient and' fault
tolerant and leveraging' the inherent redundancy and'
scalability of cloud infrastructure. Technologies such as
service discovery and load balancing’ and health checks
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ensure that applications can automatically recover from
failures and scale up or down resources on demand
(Lichtenthaler et al. 2020). In addition and cloud based
applications often adhere to immutable infrastructure
principles where components are replaced rather than locally
updated and ensurin' consistency and minimising' the risk of
configuration migration.Cloud based application
development is taken. due to multiple use cases and industry
verticals. In the e commerce space and companies like
Amazon and Netflix have pioneered the adoption of
microservices and cloud based architectures to provide highly
available and scalable services to their customers (Henning
and Hasselbring, 2022). The adoption of cloud based
applications has also exploded in the financial sector and as
organisations use the flexibility and' information security
features of cloud platforms to develop and deploy mission
critical applications.However and the shift to cloud based.
Application development is not without its challenges.
Organisations often face cultural and' organisational barriers
as well as technical challenges related to the complexity of
managing' distributed systems and the steep learnin' curve
associated with new tools and technologies. In addition and
security and compliance and vendor lock-in issues can slow
down the implementation process. Despite these challenges
and the benefits of cloud based application development are
well documented in various case studies and industry reports.
. Companies that have successfully adopted cloud based
practices have reported significant improvements in time to
market and scalability and operational efficiency. In addition
and savings associated with cloud based architectures and
such as the elimination of on site infrastructure maintenance
and the ability to dynamically scale resources and have been
compelling' factors for many organisations.

Method

The qualitative method used in this article included a content
analysis method that was used to investigate and synthesise
the literature related to the development of cloud-based
applications. Data sources consisted of peer-reviewed journal
articles and conference proceedings, as well as industry
reports and case studies related to the research topic. The
selection of these sources followed specific inclusion and
exclusion criteria to ensure relevance and quality. Inclusion
criteria focused on publications published in the past five
years from recognized academic databases and industry
sources covering key aspects of cloud-based application
development, such as microservices and containerization and
DevOps practices, as well as continuous delivery and real-
world case studies. Exclusion criteria remove sources that
were not directly relevant, such as books, editorials, and
opinion pieces. The initial search and screening process
involved identification of relevant keywords and a database
search, followed by title and abstract screening to generate an
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initial list of potential sources. The full texts of these sources
were thoroughly reviewed and information related to key
concepts and techniques, challenges and benefits, and
industrial application were coded (Kratzke, 2022). The
coding process involved identifying "recurring” themes and
patterns and insights from the literature. Special attention was
paid to obtaining specific examples and case studies, as well
as empirical evidence from field applications. Coded data
were synthesised and analysed to provide a comprehensive
understanding of the current state of cloud-based application
development, including its motivations and principles and
tools and technologies, as well as best practices and
challenges, as well as real-world applications across
industries. . The qualitative method of content analysis
enabled a thorough study of the subject and to capture the
nuances and different perspectives of the literature, as well as
to maintain a systematic and strict methodology..

Discussion

Results

The cloud native developer ecosystem has added 1M in the past 12
months
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Figure 2: Growth of cloud-native application
(Source: https://www.cncf.io/)

The chart shows the growth of the cloud based developer
ecosystem which has added 1 million developers in the past
12 months. It shares the number (in millions) of end user
developers for various cloud based technologies such as
containers and container design tools and cloud
operations/serverless architecture, cloud based applications
and highlighting the growing adoption of these modern
technologies by developers.

Frequency with which organizations typically deploy new code to any production environment.
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Figure 3: Frequency of companies deploying new code
with the help of cloud-native application
(Source: https://marvel-b1-cdn.bcOa.com/)
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The graph shows how often organisations deploy new code
in production environments. Most are deployed either once a
day (30%) and once a week (25%) or multiple times a day
(19%) and indicate a shift to more frequent and' flexible
software delivery processes enabled by cloud based
technologies.

Analysis

Case study 1

Netflix's Journey to Cloud-Native Microservices

Netflix is the world's leading producer of video streaming
services and has been a pioneer in cloud based application
development and microservices architecture. As the
company's user base exploded and its monolithic architecture
struggled to scale and' meet the growing' demand for new
features and functionality. In 2008 and Netflix began a
journey to transform its application architecture into a cloud
based microservices approach. The main drivers of this
transition were the need to increase agility and flexibility and’
scalability. The company realised that a monolithic
architecture was a bottleneck for rapid innovation and made
it difficult to address bugs or scale individual components
independently. Netflix has adopted a microservices
architecture and breakin' its monolithic application into
smaller and loosely coupled services. Each service is

designed to be highly specialised and focusing on a specific
business opportunity such as streamin' and referrals or billin'.
These services communicate with each other through wall
defied APIs and enabling' independence development' and
deployment and' scaling (Wurster et al. 2020). To take full
advantage of the cloud and Netflix has moved its entire
infrastructure to Amazon Web Services (AWS). This allowed
the company to take advantage of the flexibility and
scalability offered by cloud infrastructure and allowing
resources to be scaled seamlessly on demand. Containers
have played a crucial role in Netflix's cloud based journey
(Chelliah and Surianarayanan, 2021). The company adopted
Docker containers to package and deploy its microservices
and ensurin' a consistent and' reproducible environment
across development and test and' production environments. In
addition Netflix has developed its own container
orchestration platform called Titus to manage and' control the
deployment and' scale of containers in its cloud infrastructure.
DevOps practices and continuous delivery pipeline' have
been incorporated into Netflix's development process and
enabling' regular and reliable releases. The company
implemented automated testin' and continuous integration
and' deployment pipelines and enablin' rapid iteration and'
delivery of new features to customers.
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Figure 4: Cloud-Native Microservices architecture in the netflix
(https://miro.medium.com/)
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Case study 2

Uber's Embrace of Cloud-Native Technologies

Global ride sharing platform Uber has pioneered the adoption
of cloud based technologies to support its rapidly growing'
business. With millions of users and drivers around the world
and Uber's application infrastructure had to be highly scalable
and flexible and able to handle a large number of
simultaneous requests. In the early days Uber relied on a
monolithic architecture hosted on a physical server (Nandhini
et al. 2020). But as the company grew exponentially and this
approach became increasingly difficult to maintain and scale.
To address these challenges Uber has embarked on a journey
to move to a cloud based microservices architecture. Uber's
move to the cloud began with the adoption of Amazon Web
Services (AWS) as its primary cloud provider. Leveragin' the
scalability and flexibility of AWS and Uber could
dynamically provision and' scale resources on demand
ensure' optimal performance and cost efficiency. The
company then began decomposing its monolithic application
into a microservices architecture. Each microservice is
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designed for a specific business function and such as orderin'
a ride and processin' payments and or managing' a driver.
These services communicate with each other through wall
defied APIs and enabling' independence development' and
deployment and' scaling'. Containers played a key role in
Uber's cloud based transformation. The company adopted
Docker containers to package and deploy its microservices
and ensurin' a consistent and' reproducible environment
across development and test and' production environments.
Kubernetes and an open source container orchestration
platform and was chosen to manage and orchestrate the
deployment and scale of containers in Uber's cloud
infrastructure (Kratzke and Siegfried, 2021). DevOps
practices and' continuous delivery pipeline were deeply
embedded in Uber's development process. The company
implemented automated testin' and continuous integration
and' deployment pipelines and enablin' rapid iteration and
delivery of new features to customers. Tools like Jenkins and
Spinnaker were used to automate and streamline the
deployment process.
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Figure 5: Embracement of cloud-native computation
(Source: https://www.nutanix.com/)

Future recommendation

As organisations continue to develop cloud based
applications and several future recommendations should be
considered:  adopting' serverless and transactional
architectures for additional connectivity and scalability and
adopting' cloud based security practices such as DevSecOps
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and zero trust architectures and leveraging' Al and ML.
intelligent auto scaling' and self healing' and exploring' multi
cloud and' hybrid strategies to reduce vendor lock in risks and
fosterin' a culture of continuous learnin' ahead of emergin'
technologies and active collaboration with open source
communities leading' cloud based innovation and'
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prioritisation detection and monitoring' solutions for
distributed and complex applications. By adopting' these
recommendations and organisations can future proof their
technology stack and maintain agility and competitiveness
and optimise resources usage and ensure application security
and reliability and contribute to the broader cloud based
ecosystem (Kosinska et al. 2023). In addition and the
adoption of cloud based principles can promote cost
optimization using' a so called payment model and
elimination' for expensive local infrastructure maintenance.
In addition and organisations should explore new trends such
as edge computing' and 5G and which can improve
performance and latency of cloud based applications for
certain use cases. By remaining' proactive and adaptive and
organisations can realise the full potential of cloud based
architectures and drive innovation and' deliver superior
customer experiences..

Conclusion

In this assignment, the implication of cloud-native
application has been discussed thoroughly. Service
application development has become a powerful paradigm for
building' modern and scalable and flexible applications that
adapt to rapidly changing' business needs. By leveragin
microservices and containers and DevOps practises and the
agility of cloud infrastructure and organisations can achieve
faster innovation cycles and improve operational efficiency
and save money in the long term. By considering future
recommendations such as serverless architectures and cloud
based security and emerging' technologies such as AI/ML and
edge computing' and organisations can future proof the
technology stack and unlock the full potential of cloud based
architectures.
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