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Abstract: The widespread acceptance of the cloud-native concept and the emergence of several specialized cloud-native apps
have focused industry attention on the web stacks of cloud-native apps. The integration of cloud-native and full-stack
development tools allows for the rapid and smooth deployment, scaling, and maintenance of web applications. Full stack
development today in the cloud native era is a hybrid of its technologies and ways of working to bring about scalability,
efficiency and maintainability. Built in tools like AWS Amplify, Google Firebase, Heroku can be used for a smooth
deployment; serverless computing (AWS Lambda, Google Cloud Functions) also cuts out all the overhead from
infrastructure management. Moving applications to Dockerized containers that are supervised in Kubernetes leads to
portability and consistency of applications across environments. The whole stack presents include different front-end
frameworks (React, Angular), back-end technologies (Node.js, Django), and cloud-based databases (MongoDB, AWS
DynamoDB) for making robust web applications. Furthermore, DevOps practices, CI/CD pipelines, and Infrastructure as
Code (1aC) help with deployment, monitoring and scaling which makes the operation more efficient. Because cloud-native
architecture is modularity and resilience-oriented, it provides some microservices and API-driven interactions. Despite the
problems of emerge, such as security vulnerabilities and performance bottlenecks, best practices like containerization,
serverless computing, and also the database optimization make possible reliable, scalable and secure cloud applications. In
this paper, a modern full stack development approach is explored, including key technologies, challenges and solutions to
increase the performance and maintenance in cloud-based environment.
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l. INTRODUCTION that promotes collaborative work automation capabilities

and elite scalability[5]. Modern stack developers design

Cloud native applications are on the scene because of
the sharp rise of the technological advancement in cloud
computing infrastructures. Previously, applications are
packed with services that operate in a container as
microservices and are controlled on elastic infrastructure;
cloud-native applications operate in a container-based
environment[1][2].  Administration of the cloud
infrastructure has never been easy. Also, orchestration is
becoming an essential component of these cloud native apps
to perform a lot of things like scheduling, scaling, anomaly
detection, resource management, etc. [3]. Cloud platform
migration of enterprise applications became possible due to
business digital transformation. The process of creating and
executing apps that fully use cloud computing's benefits is
known as cloud native software development[4]. Developing
web applications in software development exceeds basic
source code creation to demand a structured environment
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complete applications which require them to assemble the
entire web application infrastructure from front end to back
end systems. In order to guarantee that the program runs
smoothly, developers must integrate many technologies[6].
A development environment should provide three
components for efficient collaboration: a shared version
control system and project management through a ticket
system with automated testing and deployment
frameworks[7].

The rapid expansion of web applications has
transformed the IT sector through three key technology
advantages, which include independent platform capabilities
and hardware delivery with a standardized digital data
processing system through cloud-based solutions[8]. Big
data analyses through these platforms join big data analytics
to improve the user experience and decision making in the
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large scale information sharing. Technology stacks are the
foundation of modern web applications and are based on the
principle that replacing any one of the components is feasible
and provides flexibility by replacing the individual
components on a given application with new frameworks,
APIs and database solutions to ensure application
efficiency[9][10]. However, technological advancement and
the growing need for response, scalable apps have made full-
stack development more complex [11]. In response, Agile
development approaches like Scrum, Kanban and Extreme
Programming (XP) have come into practice. These
approaches are flexible and foster development, adaptation,
and cooperation, which help teams to quickly adjust to
changing needs and technical breakthroughs. Agile
strategies play a crucial role in managing the complexities of
full-stack development, ensuring efficient software delivery
while maintaining scalability and maintainability[12].

This paper explores full-stack development in the
cloud-native era, focusing on technologies that enhance
scalability, efficiency, and maintainability. It covers cloud
platforms (AWS Amplify, Google Firebase), serverless
computing (AWS Lambda, Google Cloud Functions), and
containerization (Docker, Kubernetes) for seamless
deployment. Key components like front-end (React,
Angular), back-end (Node.js, Django), and cloud databases
(MongoDB, AWS DynamoDB) are examined alongside
DevOps practices, CI/CD pipelines, and laC for automation.
A challenge described in the study is security and
performance bottlenecks and solutions of the form best
practices such as microservices and API-driven
development. These approaches make clouds more flexible,
more scalable, and also cheaper so that you can have better,
robust and scalable cloud native applications.
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» Organization of the Study

This paper is structured to provide a comprehensive
understanding of modern full-stack development in cloud-
native environments. Section Il offers an overview of
software full-stack development. Section Ill explores the
technologies used in full-stack development. Section IV
delves into the fundamentals of cloud-native development.
Section V presents a literature review, analyzing existing
research and advancements in full-stack development.
Section VI ends with several important takeaways and
suggestions for further investigation.

1. SOFTWARE FULL-STACK DEVELOPMENT:
AN OVERVIEW

The term "web development,” which includes "full
stack development,” is used to describe the process of
creating websites that may be hosted on either an intranet or
the internet. It entails creating an app from the ground up,
including the front end (often called a client-side) and the
back end (sometimes called a server-side). The advent of
cloud computing has brought about tremendous shifts in the
Full Stack Development industry and its impact on software
development[13][14]. Figure 1 illustrates the core
components of full-stack development, each weighted
equally at 20%, highlighting their collective importance.
Scalability & Maintenance underscores the need for robust
systems that can grow and adapt, while System Architecture
emphasizes the foundational design crucial for a project's
success. These skills are necessary to perform Frontend
Development to create user interfaces and Backend
Development or Support to handle server-side logic and data
management. Finally, Team Leadership is necessary to
coordinate work from the team members and provide the
services and help one another. It indicates that this balance
distribution is indicative of the fact that you have to be
proficient in all of these areas to be regarded a successful full
stack developer[15].

Frontend Development Skills

Backend Development Skills

Scalability & Maintenance

System Architecture

Team Leadership

Fig 1: Key Components of Full Stack Development in Practice[15]
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Development staff must design scalable methods to
accommodate complex internal requirements after writing
code. Leading development teams requires full technical
proficiency as well as superior people skills in this
environment. Full-stack developers manage developmental
systems by directing teams on the creation of system
architecture and agile processes as well as technological
stack decisions when working in leadership roles. Their
responsibility  includes  technical  alignment  with
organizational targets and fostering teamwork together with
active communication between frontend and backend teams.
Modern development practices primarily depend on
scalability together with flexibility capabilities. The
expanding user base demands systems that full-stack
developers must build for their applications to maintain
optimal performance during changes in technology
platforms.

A. Full-Stack Development Frameworks

A framework is a group of software elements that may
be reused to speed up the process of creating new
applications. It contains tools like debuggers, compilers,
code libraries, and APIs. It is easier to conform to software
security standards, save development time, and increase
code quality when using frameworks. All full-stack
developers use the following frameworks[16]. The list is
only an overview of well-known frameworks and is not
exhaustive.

¢ Ruby on Rails (RoR): Rails is a Ruby-based framework
for building web applications; it's sometimes called RoR.
Web development ideas such as DRY and CoC were
popularized by it. As it simplifies development of both
the front end and the back end, Rails qualifies as a full-
stack framework. To make it more versatile, it comes
with a plethora of jewels or libraries.

e Django: A sophisticated Python web framework, Django
encourages rapid development and clean, uncomplicated
design. Complying with the batteries-included principle,
Django offers almost all the features developers may
desire "out of the box." Integrating it with other Python
libraries is simple since it is developed in Python. The
majority of the setting is managed by Django, freeing
developers to concentrate entirely on creating
applications. Building dependable and scalable web apps
is one of its many uses.

e Spring Boot: An addition to the Spring framework,
Spring Boot aims to streamline the initial setup and
development process. Spring Boot, which is written in
Java, aims to reduce the amount of boilerplate code and
setup that is typical of Java development in order to
rapidly create production-ready applications. Building
enterprise-level applications is a suitable match for it
because of its great flexibility and compatibility with
almost all application needs.

o Laravel: Laravel is a beautiful and well documented
framework for PHP web applications. A number of
features, including an ORM, routing, caching, and
authentication, are available in Laravel, which is
comparable to Ruby on Rails. It makes creating and
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maintaining web applications faster with its extensive
library and built-in techniques.

B. Several Tools and Technologies Connect Full-Stack
Development in Cloud Native:

e Cloud Development Platforms: These platforms offer
a comprehensive environment for  Full-Stack
Development, including integrated development tools,
continuous integration and deployment services, and
access to cloud resources. Examples include Heroku,
AWS Amplify, and Google Firebase.

e Serverless Computing: Full-Stack Developers can build
and deploy applications without managing servers,
thanks to serverless computing. AWS Lambda, Google
Cloud Functions, and Azure Functions enable event-
driven, auto-scaling code execution.

e Containers: Containers offer a way to package and
deploy applications consistently across different
environments. Tools like Docker and Kubernetes enable
Full-Stack Developers to easily deploy and scale their
applications on cloud infrastructure.

e Cloud-based Databases: Scalable cloud databases like
AWS DynamoDB, Google Cloud Fire Store, and
Microsoft Azure CosmosDB simplify Full-Stack
Development by providing managed databases.

e Cloud IDEs: Full-Stack Devs can code anywhere with
cloud IDEs like AWS Cloud9 and Repl, no local software
required.

These tools and technologies make it easier for Full-
Stack Developers to take advantage of the benefits of Cloud
Computing, leading to increased efficiency and faster time-
to-market for applications.

1. TECHNOLOGIES USED IN FULL STACK
DEVELOPMENT

An assortment of front-end and back-end technologies
are used by the best full-stack apps[17][18]. Figure 2
illustrates the breadth of technologies encompassed within
full-stack development. It breaks down the field into five key
areas: Front-end, Back-end, Database, DevOps, and Mobile
App Development. Each area further branches into specific
technologies and concepts [19]. Examples of front-end
technologies include Angular and React, in addition to
standard languages like JavaScript and CSS. Node.js and
Python are examples of back-end languages, whereas
Django and Express are examples of frameworks. Database
options range from relational databases like MySQL to
NoSQL databases like MongoDB. DevOps highlights
automation tools like CI/CD and cloud platforms like AWS.
Finally, Mobile App Development includes cross-platform
frameworks like React Native and lonic.
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Fig 2: Technologies of Full Stack Development

The Figure effectively demonstrates the diverse skill
set required for a full-stack developer, encompassing
everything from user interface design to server-side logic
and deployment.

A. Front-End

The portion that people view when i visit websites and
online apps is known as the front end [20]. The term "front-
end development" describes the steps used to bring a design
to life on a website. Structure, data, design, content, and
functionality are the many layers that make up a website's
pages. A website's design, navigation menus, messages,
images, videos, and more make up what is known as the front
end, which is where visitors may see and interact with the
GUI and command line. All the usual suspects like HTML,
CSS, and JavaScript are included, along with popular front-
end frameworks and libraries like Angular]S, React.js,
jQuery, and SASS. In terms of front-end design, the two
primary categories are:

e User Experience (UX)
o User Interface (Ul)

Despite their seeming similarities, some things are
different as we learn more about them. Visual components,
animations, images, videos, and other items that seem
beautiful on a website but are challenging to build are
examples of strong Ul but poor user experience (UX); a
well-designed website should offer an intuitive experience
that doesn't need the user to think too much.
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e HTML & CSS: HTML (HyperText Markup Language)
structures web pages using elements defined by tags,
while CSS styles these elements by controlling colors,
fonts, backgrounds, and spacing. Frameworks like
Bootstrap enhance HTML and CSS management for
efficient web design.

e JavaScript: A widely used programming language for
both frontend and backend development, JavaScript
makes web pages interactive. Frameworks like jQuery,
React.js, Angular, and Vue simplify development,
enabling dynamic and responsive web applications.

B. Back-End

The back end of a website is the unseen component that
developers must take into account[21]. Developers working
on the back end of a system do things like create libraries,
write APIs, and communicate directly with the system's
components. Node.js, JavaScript, Python, C++, Java, and
PHP are among the many back-end languages and
frameworks available. Numerous back-end frameworks are
available, including Express, Django, Rails, Laravel, Spring,
and many more. Few of the most well-known languages for
back-end development and scripting include C#, Ruby,
REST, GO, and others. There are two main categories for the
back-end component.

e The server
e The application
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The server responds to every request made by the
application's code. The server maintains code
synchronization with applications on a regular basis due to
the many links between application source code and server
requests. Code blocks like async-wait, try-catch, and sync
are excellent instances of this language pattern. In response
to these requests, the server handles them either on the client
side or on the server side, depending on the kind of callbacks
included in the code pertaining to the request type. The
requests-responses tier is an integral part of the server
architecture that facilitates communication for effective
synchronization and application smooth running.

e Node.js: To enable JavaScript code execution outside of
the browser, Node.js was developed. It is an open-source,
backend runtime that is based on Chrome's V8 engine. It
supports both frontend and backend execution, making it
popular for developers using JavaScript as a backend
language.

o Express.js: A free, open-source Node.js framework used
for building web applications and APIs. It simplifies
backend development by handling requests and
responses efficiently, making it one of the most widely
used frameworks for JavaScript-based backend
development.

C. Database

The database is an essential part of full-stack web
development because it stores all the data in tables with rows
(tuples) and columns (attributes). When the application
needs to access this data, it sends it through a secure
transmission channel, which allows it to handle large
amounts of data dynamically and receive and send it all at
once[22][23]. Databases include things like MY-SQL,
MongoDB, CouchDB, MS-SQL, and so on. while
developing robust apps that rely on solid backend
infrastructure[24].

o Relational Database: A structured database based on
the relational model, storing data in tables with rows and
columns. Managed by RDBMS using SQL, it maintains
predefined relationships between data. Common
examples include Oracle, MySQL, and SQL Server[23].

¢ Non-Relational Database: Unlike relational databases,
it stores data in flexible formats like JSON instead of
tables. Optimized for specific requirements, it provides
more scalability and is commonly used for unstructured
or semi-structured data[25].

D. Version Control

An integral part of full stack web development, version
control (or source control) allows developers to track and
manage the evolution of their code. A version control system
may be broadly classified into three categories:

e Local Version Control System

e Centralized Version Control System
o Distributed Version Control System
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E. Deployment

The process of installing and configuring software on a
server allows it to run applications. If everyone else is using
our application online, then it must be great. Additionally,
having an app deployed involves getting it operating on a
particular device, whether it a production environment, a test
server, or even simply the user's PC or mobile phone.

F. Web Stack

Web application stacks, or simply web stacks, are
collections of software components designed to run websites
and online applications. The term "stack™ describes the
arrangement of adjacent layers. "Stack™ describes the way
the parts of the system are assembled from different parts. A
script interpreter, a database, an operating system, and a web
server are the fundamental components of a web stack.
Along with the right server hardware, this package
guarantees that the information that enquiring clients—
typically web browsers—need about comparable web
projects is sent to them[14].

> A Few Types of Web Stacks

A LAMP stack is an example of a web stack; it is a
collection of open-source tools for building online apps and
web pages. The LAMP stack came first, and then a number
of additional stacks. As a result of this technology's constant
advancement and the creation of new software, other LAMP
stack variants have emerged. Several well-known instances
are as follows:

e WAMP (Windows as an OS)

e MAMP (Mac OS X as an OS)

e XAMPP (platform-agnostic FTP server; any OS, Perl,
and PHP script interpreters)

e The web stack that is most often used is XAMPP. Linux
formerly worked with MySQL databases but has since
switched to MariaDB, which is incompatible with
DVWA-based SQL Injection attacks.

> Deployment

The process of starting a program on a server is known
as software deployment. It indicates that everyone else is
using our program online. Application deployment is the
process of getting an application up and running on a
particular device, such as a test server, a production
environment, or even simply the user's personal computer or
smartphone.

V. FUNDAMENTALS OF CLOUD-NATIVE
DEVELOPMENT IN WEB APPLICATIONS

As software development, operation, and maintenance
technologies have advanced in recent years, cloud-native
architecture has gained appeal due to its special qualities,
such as enabling developers to build adaptable, scalable, and
modular applications[26][27]. The process of creating and
executing apps that fully use cloud computing's benefits is
known as cloud native application development. The
practice of creating apps that are meant to be utilized in the
cloud by the start is known as cloud native development.
Cloud native applications are built using cloud technologies
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like container orchestrators, microservices etc.[28]. These
applications are typically built using modern cloud
technologies like container orchestrators (e.g., Kubernetes),
microservices architectures, and serverless computing,
enabling seamless deployment and management across
distributed environments. Cloud-native applications are
characterized by their ability to adapt automatically to
changing workloads, ensuring optimal performance and cost
efficiency. CI/CD pipelines, which promote a culture of
cooperation and fast iteration, are also often used in
development process[29]. The following programs were
developed specifically for use in the cloud, as shown in
Figure 3:

DevOps

&

Microservices

i

Containers

Fig 3: A Pyramid Of Modern Cloud-Native
Applications[30].

The layers of cloud-native development. At the base is
cloud infrastructure, enabling scalability and flexibility.
Figure 3 mentions the containers for portability and resource
efficiency, followed by microservices, which ensure
modular, independent development. At the top is DevOps,
integrating development and operations for streamlined,
continuous delivery. The characteristics of cloud-native are
discussed below:

e Microservices Architecture: The majority of cloud-
native apps are constructed as a collection of loosely
linked microservices. Each microservice handles a
particular task and uses well-defined APIs to interact
with other microservices[31].

e Containerization: A program and all of its dependencies
may be safely housed inside a lightweight and portable
container. Developers may guarantee that their apps
work consistently across development, production, and
other environments by using containers[32].

e Serverless Computing: Serverless computing, also
known as Function as a Service (FaaS), is a promising
new approach to deploying applications in the cloud,
spurred by the present trend in corporate application
architecture towards microservices and containers. An
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analysis of cloud computing's serverless designs, namely
Function as a Service (FaaS).

o DevOps: DevOps is a methodology that combines agile
and lean principles with software development. This
method encourages the development and operations
teams to work together to continuously build high-
quality software.

A. Cloud-Native Application Characteristics

» These Following are the Main Characteristics of
Cloud-Native Applications:

e Service-based Architectures: The building blocks of
cloud-native apps are collections of independent
(micro)services. Independent creation and operation of
each service is made possible since each service in an
application exists in its own right. Concurrently, services
often communicate with one another and with other
services inside an application; these services are found
by making use of capabilities offered by the application
runtime[33].

e API-based Interactions: API-based service-to-service
connections are used in cloud-native applications. Each
service in an application exposes its capabilities via an
API, and each service, in turn, connects to and uses the
APIs of the other services in the application.

¢ Infrastructure as Code: Every aspect of cloud-native
apps, including deployment, administration, scaling, and
monitoring, is highly automated. Infrastructure as code
or machine-readable files that enable the specification of
the intended configuration for an application and its
components is usually used to accomplish such
automation.

B. Best Practices for Building Scalable Cloud-Native Web
Applications

» The Following are Best Practices for Building Scalable
Cloud-Native Web Applications:

e Continuous Integration and Continuous Deployment
(Cl/ICD)

Automatic software integration is a crucial aspect of
Continuous Integration (Cl), involving frequent construction
and testing of modified source code, often triggered by each
commit to version control. Cl ensures that software remains
changeable and deployable, forming a foundation for
Continuous Delivery (CD), which automates the release
process up to the staging environment.
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Fig 4: Relations of Continuous Integration, Delivery and Deployment

Continuous Deployment (CDp) takes this further by
deploying software directly to production once it passes
automated tests. While CI, CD, and CDp are closely linked,
they serve distinct purposes, with Cl and CD being
prerequisites for CDp. Organizations must implement robust
CI/CD pipelines to achieve seamless and reliable software
deployment, as illustrated in Figure 4.

¢ Infrastructure as Code

Infrastructure as code makes it possible to distribute
software components continuously and automatically
throughout their whole lifespan, including installation,
starting, stopping, and terminating. Repeatable end-to-end
deployment automation may be created by specifying an
application's infrastructure and components in deployable
models that are reusable and maintained[34].

e Monitoring and Logging

An important part of cloud-native development is
monitoring and logging, which allow developers to keep tabs
on the availability, performance, and dependability of
infrastructure and apps.

o Orchestration

There are security considerations with orchestration
tools that are native to the cloud, such as Kubernetes. As part
of this, we will secure the Kubernetes control plane, set up
secure configuration procedures, and protect critical
components like the data store.

e DevSecOps Practices

Embracing security principles across the development,
deployment, and operations lifecycle is crucial for cloud-
native service security. It highlights the importance of
security automation[35], As part of the DevSecOps
approach, security monitoring and continuous security
testing are essential components that should be seamlessly
incorporated into the development process.

NISRT25FEB1631

C. Frameworks and Tools for Cloud-Native Web
Applications

Some of the most important frameworks for developing
cloud-native web applications are Kubernetes and Docker,
which are used for container orchestration and
containerization, respectively, and Spring Boot, which is
used for constructing microservices. These frameworks
streamline scalability, reliability, and efficient resource
management in cloud environments.

e Microservices Frameworks: A wide variety of
frameworks are available for use with various computer
languages. Four separate microservices frameworks
were chosen for the toll system's implementation: Go
Micro (Go), Molecular (JavaScript with Node.js), Spring
Boot/Spring Cloud (Java), and others[36].

e Kubernetes and Container Orchestration
Frameworks: Container orchestration frameworks like
Kubernetes have become essential for deploying and
managing cloud-native applications[37].

e Docker Swarm Mode: Although Docker is mostly used
for creating virtualized containers on individual
computers, it also offers a platform for orchestrating
containers called Docker Swarm Mode. This platform
offers a set of tools for managing a cluster of containers.
As the official clustering solute. For Docker containers,
it benefits from being deeply ingrained in the Docker
ecosystem and making use of its own API.

Table | presents a structured overview of modern full-
stack development practices essential for building scalable
and maintainable cloud-native applications. It categorizes
key technologies, their applications, common challenges
faced, and practical solutions to optimize performance,
security, and efficiency. By leveraging best practices such as
containerization, CI/CD automation, serverless computing,
and database optimization, developers can enhance system
reliability, scalability, and maintainability in cloud
environments.
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plications, Challenges, and Solutions in Cloud native

Technology Application Challenges Solutions
HTML & CSS Frontend UI design, Inconsistent design, Use frameworks like Bootstrap,
responsiveness browser compatibility Tailwind, CSS
JavaScript & Frameworks Interactive frontend, SPA Performance issues, Implement Virtual DOM, use state
(React, Angular, Vue) development complex state management libraries (Redux,

management Vuex)

Node.js & Express.js

Backend API development,
server-side logic

High request latency,
memory leaks

Optimize API calls and implement
caching mechanisms

Relational Databases
(MySQL, PostgreSQL)

Structured data storage,
transactional integrity

Scalability limitations,
complex queries

Use indexing, database sharding

Non-Relational Databases

Unstructured data storage,

Data consistency issues, Implement proper indexing, use

(MongoDB, Firebase) flexible schema lack of ACID hybrid database models
compliance
RESTful & GraphQL APIs Communication between Over-fetching/under- Use GraphQL for precise data
frontend and backend fetching data fetching
Cloud Computing (AWS, Scalable infrastructure, High costs, vendor lock- | Optimize resource allocation, use
GCP, Azure) serverless computing in multi-cloud strategies

Docker & Kubernetes Containerization, Orchestration Use automated CI/CD pipeline

microservices deployment complexity, scaling monitoring tools like Prometheus
issues

CI/CD (Jenkins, GitHub

Automated testing,

Configuration errors, Implement pipeline caching,

Actions, GitLab CI) deployment pipelines slow build times optimize test execution
Security Practices (JWT, Authentication, secure data Vulnerabilities, data Implement strong encryption,
OAuth, TLS/SSL) transmission breaches multi-factor authentication

Serverless Computing (AWS
Lambda, Google Cloud

Event-driven architecture,
cost efficiency

Cold start latency,
limited execution time

Use warm-up techniques, optimize
function execution

Functions)
Al & ML Integration Predictive analytics, Data quality issues, high Use cloud-based Al services,
chatbots, personalization computation costs preprocess data effectively
V. LITERATURE REVIEW Kamau et al. (2024) examine advances in full-stack

This section presents a study on cloud-native
applications, with a specific focus on full-stack development
for building highly available scalable web applications.
Table Il summarizes the key studies reviewed in the survey.

Igbal (2024) explores the many aspects of full-stack
web development in great detail. The field of full-stack web
development is quickly becoming an important subset of
computer science and engineering, and it is already making
a big impact on how the IT industry will evolve in the future.
Web apps and websites rely heavily on full-stack developers,
who oversee both the front-and back-end development
processes[13].

Perveen and Edward (2024) explore the core principles
and practices associated with cloud-native architectures,
including microservices, containerization, and orchestration,
and examine their role in enhancing application scalability,
resilience, and efficiency. It delves into the benefits of
adopting cloud-native approaches, such as improved
resource utilization, faster time-to-market, and increased
flexibility. The study also addresses the challenges
organizations face when transitioning to cloud-native
architectures, such as managing complex dependencies,
ensuring security, and optimizing performance[38].

NISRT25FEB1631

development frameworks, emphasizing their security and
compliance models to address modern-day challenges such
as data breaches, unauthorized access, and regulatory non-
compliance. The study explores prominent full-stack
frameworks, including MEAN (MongoDB, EXxpress.js,
Angular, Node.js), MERN (MongoDB, Express.js, React,
Node.js), and Django, highlighting their inherent security
features. These include robust authentication mechanisms,
encryption protocols, and defense against common threats
such as SQL injection, cross-site scripting (XSS), and cross-
site request forgery (CSRF)[39].

Olasehinde (2024) explores the synergies between
RDMA, Java, and AngularJS in the development of scalable
web applications. We discuss how RDMA enhances the
communication layer in full-stack systems, reducing latency
and improving overall application performance, especially in
distributed environments. By examining the role of Java and
AngularJS in the server and client sides of full-stack
applications, we highlight how these technologies, when
integrated with RDMA, can deliver seamless, scalable web
experiences[40].

Dhanveer Prakash and Sharma (2023) DevOps helps to
upscale the speed, durability, and efficiency of software
development by emphasizing collaboration, automation, and
continuous improvement in the cloud. With the ability to
scale and resource versatility, the cloud is a great platform
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for applying DevOps approaches. The CI/CD pipelines,
infrastructure as code (1aC), containerization, orchestration,
and automated testing play a major role in integrating
DevOps in a cloud environment. In the end, the author has
provided an overview of how DevOps and cloud integration
may increase innovation, and efficiency to build a culture of
cooperation[41].

Bharadwaj and Premananda (2022) present a thorough
analysis of the cloud-native approach, contrasts it with the
conventional method of application design, development,
and deployment, and emphasize the need to make the
transition. Containers, continuous delivery, devops, and
microservices make up the four main tenets of cloud native

International Journal of Innovative Science and Research Technology
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architecture. A cloud native application's development stack
and the many considerations that should go into its
architecture are also covered extensively. The article delves
into tools like microservices, AP1-based architecture, and the
12-factor application, all of which are crucial for cloud
native apps. Applications built specifically for the cloud may
help alleviate some of the additional difficulties associated
with cloud computing[1].

Table Il highlights the key research contributions in
full-stack development and cloud-native computing,
highlighting their focus areas, findings, challenges, and
contributions.

Table 2: Summary of Related Work on Full Stack Development in Cloud Native Applications

Author(s) & Focus Area Key Technologies Benefits Challenges Future
Year /Concepts Recommendation
Igbal Full Stack Web Front-end and Back- Comprehensive Keeping up with Explore integration
(2024)[13] Development end Development website and emerging of Al-driven tools in
application technologies, development
management managing
complexity
Jelani, Cloud-Native Microservices, Improved Managing Develop automated
Perveen, & Architectures Containerization, scalability, complex security solutions for
Edward Orchestration resilience, dependencies, cloud-native
(2024)[38] flexibility, faster | ensuring security, environments
time-to-market optimizing
performance
Kamau et al. Full-Stack MEAN, MERN, Enhanced security, Addressing Investigate Al-based
(2024)[39] Development Django; compliance, and modern security threat detection
Frameworks and Authentication, protection against challenges, methods
Security Encryption, XSS, data breaches regulatory
CSREF defense compliance
Olasehinde Scalable Web RDMA, Java, Reduced latency Integration Enhance RDMA
(2024)[40] Applications using Angular]JS improved complexities integration with
RDMA performance in emerging web
distributed frameworks
environments
Dhanveer DevOps CI/CD pipelines, Increased speed, Implementation Strengthening
Prakash and integration in Infrastructure as durability, and complexity, DevOps and cloud
Sharma cloud computing Code (IaC), efficiency of security concerns, | integration to foster
(2023) Containerization, software and managing innovation and
[41] Orchestration, development; dependencies cooperation
Automated Testing enhanced
collaboration and
automation
Bharadwaj Cloud-native Microservices, Scalability, agility, Transition Enhancing cloud-
and architecture DevOps, Continuous | and flexibility in challenges from native solutions to
Premananda Delivery, Containers, application traditional to address evolving
(2022)[1] 12-factor application, development; cloud-native cloud computing
API-based design efficient resource approaches; challenges
utilization managing
microservices
complexity
VI. CONCLUSION AND FUTURE WORK advanced tools and methodologies. Cloud platforms,

Modern full-stack development in cloud-native
environments empowers developers to build scalable,
efficient, and maintainable applications by leveraging

NISRT25FEB1631
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serverless computing, containerization, and microservices
architectures provide flexibility, automation, and cost-
effective solutions for application deployment and
management. DevOps practices, CI/CD pipelines, and
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Infrastructure as Code (1aC) further streamline development,
ensuring continuous integration, delivery, and monitoring.
Despite challenges such as security risks, resource
optimization, and complexity in managing distributed
systems, best practices like container orchestration, database
optimization, and proactive security measures enable robust
and resilient applications. By adopting these modern full-
stack development strategies, organizations can enhance
performance, scalability, and maintainability, ensuring
seamless user experiences in dynamic cloud-native
ecosystems. Future research can focus on optimizing
microservices orchestration, enhancing serverless security,
integrating Al-driven DevOps (AIOps), and exploring
blockchain for secure applications. Advancements in edge
computing and sustainable cloud practices will further
improve scalability, efficiency, and resilience in cloud-
native development.
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