IJSART - Volume 9 Issue 6 — JUNE 2023

ISSN [ONLINE]: 2395-1052

Unleashing The Power Of React Js: A Comprehensive
Study on Front-End Development and framework
Analysis

Ajit Kumar Kushwaha?, Ms. Sunita Kumar?, Mr. AnilDhankhar®
1Dept of Master of Computer Application
2Assistant Professor, Dept of Master of Business and Administration
3Associate Professor, Dept of Master of Computer Application
123 Rajasthan Institute of Engineering and Technology Jaipur.

Abstract- This paper highlights the significance of choosing
the right front-end framework or library for software or app
development. React]S, a popular front-end development
framework, is discussed in detail for its role in creating new
applications and its importance in front-end development.
Currently, ReactJS has a vast user base with over 56,162
developers and 298,174 live React websites. It dominates the
market for high-traffic websites and has become an essential
component in building robust and high-performing web
applications that prioritize user engagement. Prominent
companies such as Facebook, Airbnb, and Netflix are among
the 3,204 companies utilizing ReactJS. The paper explores the
key features of ReactJS and analyzes its advantages over other
frameworks.
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I. INTRODUCTION

React emerged as a game-changer in the world of
JavaScript frameworks, providing developers with a much-
needed alternative to Angular, which was the dominant
framework at the time. Unlike Angular, React offered a more
streamlined and developer-friendly approach. Angular's
extensive coding requirements posed challenges even for
experienced JavaScript developers, and its plethora of
functionalities made it less ideal for JavaScript application
development.

In contrast, React.js revolutionized web application
development by introducing a library-based approach. Unlike
Angular, React.js does not come bundled with a complete
MVC framework, nor does it include built-in state managers,
routers, or APl managers in its core library. While some may
view this as a limitation, React developers appreciate the
advantages it brings. The simplicity of React's code structure,
centered around components and other elements, makes it
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easier to understand and simplifies the overall development
process.

The primary objective of this paper is to highlight the
suitability of React.js frameworks for developing both web
and mobile applications.

Il. RELATED WORK

Axios stands out as one of the most widely used
HTTP clients for both browsers and Node.js. It is renowned
for its simplicity, lightweight nature, and ease of
customization. Notably, Axios seamlessly integrates with
React and various other frameworks to handle the sending and
receiving of HTTP requests.

Axios offers an array of powerful features, including
support for request and response interceptors, transformers,
and automatic conversion to JSON. Moreover, Axios ensures
security by default, providing protection against cross-site
request forgery (CSRF) attacks.

Some top-notch use instances include:

e Making HTTP requests
e Handling response data
e  Setting request headers
e Handling errors

e  Configuring timeouts

e Interacting with APIs

In summary, Axios offers a user-friendly and flexible
solution for handling HTTP requests and responses, and its
seamless integration with React and other frameworks further

enhances its utility and popularity among developers.

I1l. FRAMEWORK ANALYSIS
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The framework analysis in this paper focuses on
comparing the two most widely used JavaScript front-end
frameworks. Over the years, React.js has been gaining
dominance in the market. The figure below represents the
ratings of various JavaScript frameworks that are currently
available:

According to Stack Overflow, developer hobby in
React has regularly elevated because 2015, whilst hobby in
jQuery and AngularJS has decreased.
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The discern gives a visible illustration of the ratings
assigned to different JavaScript Library and frameworks. The
purpose of this analysis is to demonstrate the growing
popularity and increasing dominance of React.js in
comparison to other frameworks.

3.1 React VS Angular
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Source: file:///C:\Users\ak331\Downloads\Basic-Differences-
Between-AngularJS-and-React-484781-2.jpg

Nowadays, JavaScript has emerged as one of the

most popular and user-friendly Programming languages
among developers.However, in terms of selecting the
rightframework or library for their projects, many developers
face a dilemma.
Angular and React.js are the top contenders, leaving
developers unsure about which one to pick. For newcomers,
ease of learning plays a crucial role. React.js, with its simpler
concepts and higher demand in the market, is often considered
easier to learn and code with, thanks to its reduced
functionalities.

e  One key distinction between the two is that React.Js
is a library for buildinginteractive user interfaces,
while Angular is a comprehensive framework.

e Learning:  Angular requires asignificant learning
curve, involving topics like change detection, among
others. On the other hand, React.js offers a smaller
set of topics, making it easier and quicker to grasp.
React also introduces JSX (JavaScript XML) as a
way to incorporate HTML within JavaScript,
providing flexibility for developers.

e Server-side rendering: is another advantage offered
by some implementations of React.js, using libraries
like Axios, while connecting to servers can be more
challenging with Angular.js.

e Components: When it comes to components,
Angular operates on the Real DOM and follows a
bidirectional data flow. It is larger in size, consuming
more memory (92KB) compared to React. React, on
the other hand, works with the Virtual DOM, which
is a lightweight copy of the Real DOM. With a
smaller size (46KB), React outperforms Angular in
terms of download speeds.

e Download: Overall, React.js enjoys greater
popularity and higher download rates, making it a
preferred choice for many developers. Its simplicity,
flexibility, and smaller size contribute to its growing
demand in the development community.

e SEO: React.js tends to have better search engine
optimization (SEO) capabilities compared to
Angular. React's virtual DOM rendering approach
allows search engines to easily crawl and index the
content, resulting in improved visibility in search
engine results.

e Data Binding: React.js offers two-way binding for
data properties, allowing changes in the Ul to reflect
back in the data model and vice versa. On the other
hand, Angular.js primarily utilizes one-way data
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binding, where changes in the data model update the
Ul, but not the other way around.

e TypeScript vs.  JavaScript/Flow:  Reactjs
predominantly uses JavaScript, a dynamically-typed
language that doesn't require explicit variable typing.
This can be advantageous as many developers are
already familiar with JavaScript. In contrast,
Angular.js relies on TypeScript, a statically-typed
superset of JavaScript. TypeScript offers additional
features like static typing and better tooling support,
but some developers may prefer the simplicity and
flexibility of JavaScript.

e Mobile Solutions: React.js is known for its robust
and efficient mobile solutions, such as React Native.
React Native allows developers to build native
mobile applications using JavaScript, offering a
streamlined development process and enabling code
reuse across different platforms. While Angular also
has its mobile solution called lonic, React's mobile
solutions are often favored for their performance and
flexibility.

3.2 React Advantages and Disadvantages

1. Easy to learn and use: React.js simple syntax and
component-based architecture make it relatively easy
for developers to learn and start building applications
quickly.

2. Rich user interface: React enables developers to
create visually appealing and interactive user
interfaces, resulting in a better user experience and
aesthetic appeal.

3. Faster development: Reacts component reusability
and efficient virtual DOM updates contribute to faster
development cycles, allowing developers to build
applications more rapidly.

4. Trusted by reputable companies: Many well-known
companies, including Netflix, rely on React for
building their websites, demonstrating its credibility
and trustworthiness.

5. Strong community support: React has a large and
active community of developers who contribute to its
growth and provide support through documentation,
tutorials, and open-source projects.

6. High popularity and demand: React is a trending
technology in the development industry, and its
adoption rate continues to rise. It offers developers
opportunities to work on exciting projects and
enhance their career prospects.

Disadvantages
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1. Need for additional libraries: React does not
implement a complete structure like Model-View-
Controller (MVC). To manage state and handle more
complex application logic, developers often need to
rely on additional libraries or frameworks.

2. Steep learning curve for advanced concepts: While
React's fundamentals are relatively easy to grasp,
mastering advanced concepts and best practices, such
as managing state and component lifecycle, can be
challenging for beginners.

3.3 The Virtual Dom in React

The virtual DOM is a concept central to React.js and
is one of its key features. Here's an explanation of the virtual
DOM in React:

In React, the virtual DOM is a lightweight copy or
representation of the actual DOM (Document Object Model).
The DOM is a tree-like structure that represents the HTML
elements of a web page. Whenever there are updates or
changes to the data or state of a React component, instead of
directly manipulating the real DOM, React creates a virtual
DOM to determine what changes need to be made.

Here's how the virtual DOM works in React:

1. Initial rendering: When a React component is rendered for
the first time, React creates a virtual DOM tree that mirrors
the structure of the actual DOM.

2. Updating the virtual DOM: When the state or props of a
React component change, React creates a new virtual DOM
tree by diffing the previous virtual DOM tree with the updated
component state or props.

3. Determining the minimal changes: React efficiently
calculates the difference (diffing) between the previous and
updated virtual DOM trees to identify the minimal set of
changes needed to be applied to the real DOM.

4. Reconciliation: After determining the necessary changes,
React updates only the specific parts of the real DOM that
require modification, rather than re-rendering the entire DOM
tree.

By using the virtual DOM, React minimizes the
number of direct manipulations to the real DOM, which can be
an expensive operation. The virtual DOM allows React to
optimize the rendering process by updating only the necessary
parts of the DOM, leading to improved performance and better
user experience.
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Overall, the virtual DOM in React serves as a layer of
abstraction between the developer and the actual DOM,
making it easier to manage and update the Ul efficiently.

1V. DISCUSSION

The analysis conducted reveals that both Angular.js
and React have their own strengths and suitability based on
various application criteria. Here is a summary of the findings:

React:

e React proves to be a feasible framework for
applications due to several reasons. It offers a better
learning curve, making it easier to learn and allowing
developers to build applications more quickly.

e React's two-way data binding property provides more
flexibility in managing data between the Ul and the
data model, enhancing the development process.

e React has a larger community and higher popularity,
resulting in more downloads and widespread usage.
This leads to a wealth of resources, support, and
community-driven innovation.

e React's virtual DOM approach allows for improved
search engine optimization, positively impacting the
visibility and ranking of web pages. This can be
advantageous  for  applications  with  SEO
considerations.

e React is suitable for a wide range of applications,
offering flexibility and adaptability to different
project requirements.

e React's efficient rendering using the virtual DOM
enables the development of high-performance
applications.

Angular:

e Angular provides a well-structured framework that
ensures a consistent and organized development
approach. It offers a robust structure that can be
beneficial for larger-scale projects.

e Angular is particularly suitable for applications that
involve dynamic content and require real-time
updates and data manipulation. It provides strong
support for managing dynamic content and reactive
programming.

e The Virtual DOM is a critical concept in React that
significantly  contributes to the performance
optimization of web pages. By utilizing the virtual
DOM, React minimizes direct manipulations to the
actual DOM and selectively updates only the
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necessary parts, resulting in improved rendering
efficiency and overall performance.

In conclusion, both Angular.js and React have their own
strengths and can be suitable choices depending on the
specific application requirements. Developers should carefully
consider the features, learning curve, community support, and
performance optimizations offered by each framework when
making their decision.

V. CONCLUSION

This paper examined the primary use of React.js in
front-end technologies and web application development.
React was compared to Angular as a front-end framework,
with React emerging as the preferred choice due to its
advantages. The criteria for selecting a framework were
identified, and React was found to be suitable in most cases.

The concept of the Virtual DOM in React was also
discussed, highlighting its role in enhancing Ul performance
and reducing delays.

In conclusion, React offers advantages such as ease
of learning, better binding, strong community support,
improved SEO, versatility, and high-speed performance.
While Angular has its strengths in structured development and
dynamic content applications, React remains the preferred
option for many developers.

Understanding the benefits of React, along with
leveraging the Virtual DOM, can significantly improve web
application development and create better user experiences.
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